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CATAWBA NUCLEAR STATION - UNITS 1 AND 2
ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT
RESPONSE TO NRC QUESTIONS

In response to an NRC Request for Additiona) Information dated March 3, 1983
(Elinor G. Adensam to H. B. Tucker) concerning the Catawba environmenta)
qualification program, Duke Power Company is providing the following information.

1. Provide a list of safety-related systems containing components in a harsn
environment.

a. Compare the systems in (1) above with those described in Table 3.2.2 of
the FSAR. Justification should be provided for the exclusion of safety-related
system(s) in Table 3.2.2 from the environmental qualification program
(e.g., not required for accident mitigation, all components located in a
mild envircnment, etc.). Indicate the Class 1E function(s) performed by
each system.

b. Identify all safety-related components of each system by manufacturer
model number and plant component I.0D. number. For each component I.D.
number specify its specific location in the plant (e.g., room number or
room I.D. such as RHR Pump Room, etc.) and its function.

e For each component, (inside and outside containment, in the annulus and
those that are subjected to the post-LOCA recirculation environment)
provide qualification information addressing temperature, pressure,
humidity, radiation, chemical spray and submergence. If a particular
parameter does not apply, make a statement to that effect.

d. Specify the frequency of replacement for components qualified for a period
shorter than the design life of the plant. A surveillance and maintenance
program that includes a replacement plan should be documented and implemented.

RESPONSE

Table 1 provides a list of safety-related systems containing equipment required
to perform a safety function in a harsh environmens. These systems are identified
by the system designation (abbreviation), system title, and safety function.

It should be noted that for the purposes of this response, Table 1 is based not
only on the systems identified in FSAR Table 3.2.2-2 (mechanical systems) but
also on the electrical systems which support the mechanical systems. For
design purposes, the plant electrical Systems are assigned unique system
designations and are therefore identified in Table 1 along with the mechanica)
systems provided the system has safety-related equipment reguired to function
in a harsh environment.

[t should also be noted that certain systems which are functionally not safety-
related do perform an isolation function. These systems, therefore, contain a
'imited amount of safety-related equipment and are identified in Table 2 if the
safety-related equipment is subject to a harsh environment.
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qualification program results, and Duke operating experience and is
developed by station personnel using approved and issued design documents.
Implementation of this program is through station procedures. This
program also facilitates ongoing reviews of eguipment performance, and as
such the surveillance and preventative maintenance procedures can be
continually updated based on experience.

In addition to the station specific program described above, Duke has
implemented an Operating Experience Evaluation Program that monitors
safety significant issues including equipment performance. This program
considers not only the operating experience from seven Duke nuclear units
but also overall nuclear industry experience via information mechanisms
such as NRC IE Bulletins and Information Notices and INPO SERs and SOERs.

1 Provide a 1ist of TMI Action Plan equipment (by Categories listed in
NUREG-0737) currently in your program and its equipment I.D. numper. If
not in your program, describe the qualification status or your plans for
qualification, including the schedule for compietion of qualification in
accordance with NUREG-0588.

RESPONSE

Table 4 provides a list of TMI Action Plan electrical equipment required to
perform a safety function in a harsh environment. This equipment is grouped
according to NUREG 0737 category with information provided concerning qualifica-
tion status.

3. The staff's screening criteria for radiation levels that result from an
accident environment inside containment is 4 X 107 rads t>tal integrated
dose (TID). In your June 17, 1982, submittal a value of 1 X 107 TID was
used. Because this value is less than the screening criteria, a sample
calculation that includes the basis and all assumptions used in determin-
ing both gamma and be.a radiation levels must be provided.

RESPONSE

A sample radiation calculation including the bases and assumptions used in
determining the radiatiun levels at Catawba is provided at the end of Attach-
ment 5.

4. The maximum ter perature postulated to exist following a HELB inside
containment may be higher than the value (327°F) specified in your
June 17, 1982, submittal. This issue must be resolved with the NRC's
Containmert Systems Branch prior to acceptance by the Equipment
Qualification Branch.

RESPONSE

This matter is currently under review by Duke Power Company and westinghouse.
ine response to this particular item will be forwarded under separate cover
foilowing the completion of the Duke and westinghouse review.
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. ‘ | TABLE 2

Non Safety-Related Svstems Containing Safety-Related
Equipment Reguired to Function in a Harsh Environment to
Provide Isolation

SYSTEM SYSTEM
ABBREVIATION TITLE

BB Steam Generator B)owdown

CF Main Feedwater

NM Nuclear Sampling

RF Interior Fire Protection

SM Main Steam

SV Main Steam Vent to Atmosphere

VB Breathing Air

VI Instrument Air

VP Containment Purge

vQ Containment Air Release and Addition
VY Containment Hydrogen Sample and Purge
YM Make-up Demineralizer Water

EL40114E/11
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2

ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT
RESPONSE TO NRC EQ AUDIT ITEMS

Based on the NRC's March 6 - 8, 1984 audit of the Catawba environmental
qualification program, Duke Power Company is providing the following
information. This information addresses the generic items jaentified by the
NRC followed by the equipment specific items.

Generic [tems

1. IE Information Notices Concerning Environmental Qualification

As a part of the Catawba EQ audit, the NRC questioned the status of Duke
review/corrective action for IE Information Notices 81-06, 81-08, 81-20,
81-29, 82-52, and 83-72.

Duke Power Company has reviewed the Information Notices referenced above
for applicability to Catawba and has taken corrective action as necessary
to assure proper qualification. Details regarding the review and
corrective action resulting from these Information Notices are available
for audit at Duke.

2. Barton Transmitters (Models 763 and 764)

As a part of the Catawba EQ audit, the NRC requested a discussicn of the
resolution to the g2neric problems identified for Barton transmitters
Model 763 and 764. Two generic problems have been identified, thermal
non-repeatability and long term stability for Barton Model 763 zero based
range pressure transmitters, and their resolutions for Catawba are
discussed in the following paragraphs.

Therinal Non-Repeatability

NSSS Supplied Transmitters: Duke Power Company and Westinghouse have
reviewed the extent of the inaccuracies identified in the thermal non-
repeatability problem as applicable to the Catawba reactor protection and
safeguards actuation setpoints, and the available margin in the safeguards
analysis. This review determined that neither setpoint changes nor
transmitter modifications are required for Catawba and that adequate
margins exist to absorb the additional errors resulting from thermal
non-repeatability.

Duke Supplied (BOP) Transmitters: The BOP Barton transmitters were
reviewed by Duke Power Company for applicability of the thermal non-
repeatability problem. It has been determined that the BOP Barton trans-
mitters purchased by Duke were purchased after the thermal non-repeat-
ability problem was identified, and modifications were made prior to
shipment to Catawba.

EL40117H/1



Long Term Stability for Barton Model 762 Zero
Based Range Pressure Transmitters

NSSS Supplied Transmitters: Duke Power Company and Westinghouse are
presently evaulating applicability of this problem to the Catawba design.
Ouke Power Company will provide a followup response prior to fuel load
concerning this problem. [t should be noted that the problem was identified
for transmitters with a normal operating indication of 80% or greater of
full scale indication. The affected transmitters at Catawba operate with

a normal operating indication of only 70% of full scale. Therefore, Duke
Power does not anticipate this problem to be applicable to Catawba.

Duke Supplied (BOP) Transmitters: No Barton Model 763 zero based range
pressure transmitters have been purchased for BOP application.

Specified/Qualified Values on SCEW Sheets

During the audit of specific qualification documentation, the NRC
identified certain inconsistences between specified/qualified values

noted on the SCEW sheets and the values found in the gualification
documentation. The NRC requested that Duke review the Catawba NUREG 0588
submittal for these type inconsistencies and make the necessary SCEW short
changes. Duke Power Company has reviewed and corrected as necessary each
SCEW sheet to accurately reflect the specific qualification documentation
data. Additionally, a special emphasis has been placed on correcting
typographical errors in the Catawba NUREG 0588 submittal.

Equipment Specific Items

RdF RTDs (Model 21205)

The Catawba reactor coolant system wide range temperature detectors are
located inside the containment below the maximum post accident water level.
The NRC requested additional information concerning the capability of these
RTDs to function while submerged.

These RTDs are hermetically sealed units with Flexonics Type 401 H
stainless steal hydrostatic hose covering the RTD leads. The hydrostatic
hose is rated from 70°F to 1500°F at corresponding pressures from 2660
psig (at 70°F) to 1064 psig (at 1500°F). These pressure ratings are in
accordance with USA Standard Code for Pressure Piping and with the ASME
Boiler and Pressure Vessel Code, Section VIII. To assure leak tightness
of each RTD hydrostatic hose covering the RTD leads, helium leak rate
testing is performed by the manufacturer on each RTD. The acceptance
criteria for the helium leak rate test is less than 1 x 10°7 Std. cm3/s.
ASTM Standard E427-71, Testing for Leaks Using the Halogen Leak Detection
states that "experience has shown that, at the same pressures, gas leaks
smaller than 1 x 107% Std. cm®/s will not show visible leakage of a
liquid such as water . . ."

Based on the temperature and pressure capability of the hydrostatic hose,
its stainless steel construction, the conservative helium leak rate test
applied to each RTD, and the qualification program results documented in

EL40117H/2
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WCAP 8687, Supplement 2, EO06A, the RdF RTDs are qualified for their
application at Catawba. Additionally, the RTD leads terminate to the
field cable above the maximum post accident flood level thereby
preciuding a submergance problem with the RTD termination. Documentation
necessary to support the submergence capability of the RTDs is on file
and available for audit at Duke Power Company.

RHR Pump Motors

During the review of the RHR pump motor radiation qualification report
(WCAP 8754, Rev. 1), the NRC requested additional information concerning
‘ne type of lubricant used in the motor and the radiation capability of
the lubricant.

Ouke Power company uses Exxon Teresstic 46 oil as the lubricant in the
Catawba RHR pump motors. This oil is qualified for use in a radiation
environment of 1.4 x 107 Rads which exceeds the required radiation level
of 1.8 x 10 Rads. Documentation necessary to support this radiation
capability is on file and available for audit at Duke Power Company.

Barton Transmitters (Models 763 and 764)

During the review of the Barton transmitter qualification report (WCAP
9885) the NRC requested additional information concerning the temperature
profile of the qualification test. Specifically, the FSAR peak
postulated accident temperature has a time duration of approximately 10
minutes versus the qualification test peak temperature duration of
approximately 5 minutes.

Westinghouse has performed a thermal analysis of the transmitter which
demonstrates that for a temperature/duration in excess of the Catawba
accident environment, the internal transmitter temperature does not
exceed the temperature experienced during the qualification test. This
analysis coupled with the transmitter qualification program provides
adequate assurance of qualification. Documentation necessary to support
this thermal analysis is on file and avaiiable for audit at Duke Power
Company.

Valcor Solenoid Values (Model 70900-21-1, -3)

During the audit discussion of these Valcor solenoid valves, Duke Power
Company informed the NRC that additional comprehensive testing sponsored
by Duke and Valcor was in the final stages of completion that would
supercede the existing qualification results. The results of this recent
testing which support the qualification of these values for their
applications at Catawba are documented in Valcor Report QR70900-21-1 and
=3. This report is on file and available for audit at Duke Power
Company. Additionally, the Catawba NUREG 0588 submittal SCEW sheet for
this equipment has been revised to reflect this new qualification
information.

ITT Damper Operators (Model NH-30 Series)




During the review of the ITT damper operator qualification report (ITT
‘ Report No. 721.77.095), an anomoly was noted regarding failure of the
operator to function following radiation exposure (3.96 x 107 Rads TID).
The failure of the operator to function was determined to be caused by
a high pressure condition in the operator resulting from off-gassing of
the hydraulic fluid when subjected to radiation. The qualification report
also identified a resolution to this problem which involved venting the
fluid resevoir by drilling a hole in the upper fluid fill plug of the
operator. QDuring the field walkdown at Catawba, an operator was
inspected to assure that the modification (upper fill plug vent hole
drilled) had been made. The damper operator inspected (as well as al)
affected operators) had not been modified. The NRC asked Duke to review
this matter and to provide additional information concerning this
anomely.

Ouke Power Company has reviewed this matter with ITT and with the
hyaraulic fluid supplier. It has been determined that the test radiation
exposure rate which significantly exceeds the Catawba rate caused the
fluid heating and off-gassing problem. This determination is based on
testing conducted by ITT as reported in ITT Report No. 730.140. As a
result of this additional information it has been determined that venting
the hydraulic fluid resevior as noted in ITT Report No. 721.77.095 is not
required at Catawba. The documentation necessary to support this
determination is on file and available for audit at Duke Power Company.
Additionally the Catawba NUREG 0588 submitted SCEW sheet for this
equipment has been revised to reflect this new qualification

‘ ' information.
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. CATAWBA NUCLEAR STATION
ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT
ANALYS.S OF EQUIPMENT APPLICATION PENDING COMPLETION OF QUALIFICATION

0.G. 0'Brien Electrical Penetration - Type H Medule

0. G. 0'Brien electrical penetration Type H modules are used in conjunction
with the containment high range radiation monitoring system. This system
functions at high voltages and extremely Tow current levels thus posing unique

applicatinn and qualification requirements specifically with regard to leakage
currents.

Based on similarity of the Type H modules to the Type K modules, the Type H has
been determined to be operable during the initial accident transient. Long
term operability in terms of maintaining the radiation monitoring system
accuracy is being evaluated. However, because of the capability to obtain
equivalent information on long term containment radiation levels thorugh
qualified sample systems or cther radiation monitor readings correlated to the
containment, the long term operability of the Type H module is not considered
c-sential to plant accident recovery. It should also be noted that the contain-
ment high range radiation monitoring instrumentatior used in conjunction with
the Type H module does not serve as a basis for long-term operator action.

The resolution of this issue is scheduled for March, 198S.

. Valcor Solenoid Valve Operators - Models 70900-21-1 and 2

These Valcor solenoid valves have two basic applications at Catawba - system
isolation (de-energize upon receipt of a safety signal) and containment hydrogen
sampling (periodically energize to open sample lines). Recent qualification
program results (Valcoi Report QR 70900-21-1 and 3) demonstrate proper qualifi-
cation for the system isolation function; however, qualification for longer
than 2 days post DBE for the containment hydrogen sampling application has not
been demonstrated by the Valcor program. Therefore, this JCO addresses only

the hydrogen sampling application for these solenoid valve operators.

As originally designed, the sample valves for the containment hydrogen sampling
system were to be normally closed when its associated solenoid was de-energized.
This design required the system operator to open the sample valves (i.e.,
energize the solenoids) to take a containment air sample. “owever, because of
the qualification program results regarding long term operability demonstrated
(2 days post DBE) versus the sy.tem operability requirement (10 days post DBE),
a system design change is currently being implemented. This design change now
makes the sample valves normally open when the solenoid is de-energized,
thereby assuring that a containment air sample would be available for at least
10 days post DBE. It should be noted that the containment isolation function
for the hydrogen sample system is performed by other qualified valves.

Ouke Power Company is reviewing the Valcor qualification program results to

determine the action required to extend the post DBE operability of these

solenoid cpertors. Resolution of this issie is scheduled for March, 1985 and
. may involve solencid valve modifications ~r permanent system design changes.

EL40117H/5




. Area Termination Cabinet - 1EATCYA

This area termination cabinet is located outside the containment and is exposed

to a post-LOCA radiation environment only (1.2x104 Rads TID-40 year normal dose
plus one year accident dose). The components installed inside this cabinet are
currently being reviewed for radiation qualification. This review and any

required corrective action is scheduled for completion prior to initial criticality
(Mode 2). However, since no fission product inventory would be present in the
reactor coolant system to cause a radiation environment prior to initial
criticality, plant safety is not affected.

EL40117H/6



ATTACHMENT 1
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED INSIDE CONTAINMENT

Page Rev. Page Rev.

d

—
O Ww qmgu.nbwmw

19
20
21
22
23
24
24a
25
26
27
28
29
30
31
32
33
34
35
36
37

38
@

CN-2

—
o
o
b
hw(AJD(.»)OHHHMMNI—‘H@wOMWNNHerwWNwwWHwWHO#&MMWMNWW 2
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10CFR50.49 due to plant/system design changes, relocation to a
mild environment area, or review of function and failure mode with
respect to the event causing the harsh environment.



CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E cQUIPMENT
LOCATED INSIDE CONTAINMENT

EQUIPMENT 1D: Transmitter - MANUFACTURER: Barton MODEL #: 763
(1) Pressurizer Pressure (NSSS) (Lot 2)
(Lower Containment)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRCD DEMONSTRATED

(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT

327°F Temp:  380°F SI Initiation >5 minutes Max. error 7.7%
14.4 psig Press: Msig (<5 minutes) post DBE (5 minutes)
: 100% RH: 1
Rad: 5. 0E6R Rad: 5X107R
Chem Spray: Boric  Cuem Spray: Boric
acid and sodium acid and sodium
tetraborate soln. hydroxide soln.
2750 ppm Boron
8.5 pH

SUBMERGENCE:  Yes (Note 3) »

QUALIFICATION REPORT: WCAP 9885 (CNM-1399.03-318)

REPLACEMENT INTERVAL: 10 years




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT
CQUIPMENT ID: Transmitter - MANUFACTURER: Barton MODEL #: 764
(1) Pressurizer Level (NSSS) (Lot 2)

(Lower Containment)

ACCIDENT ENVIRORMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  380°F 2 weeks 4 months t 25% Max. error 15%
Press: 14.4 psig Press: 930§sig post-DBE post DBE
RH: 100% RH: 1
Rad: 2X107 Rad: 5X107R
Chem Spray: Boric Chem Spray: Boric
acid and sodium acid and sodium
tetraborate solin. hydroxide soln.
2750 ppm Boron
8.5 pH

SUBMERGENCE: No
QUALIFICATION REPORT: WCAP 9885 (CNM-1399.03-318)

METHOD: Test

REPLACEMENT INTERVAL: 10 years ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 3
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Transmitter - MANUFACTURER: Veritrak MODEL #: 76DP
(1) RCS Flow (NSSS)
{Lower Containment)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT

The RCS Flow signals are not required for accidents that cause a change in the normal containment operating environment.
Further, failure of these transmitters as a result of exposure to a harsh environment will not preclude the safety function
of other equipment claimed in the accident analysis. Additionally, the information provided by these transmitters is not
employed as a post accident monitoring parameter for operator action.

SUBMERGENCE:  N/A
QUALTFICATION REPORT: N/A

METHOD: N/A

REPLACEMENT INTERVAL: N/A ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 4
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT
EQUIPMENT ID: RTD - MANUFACTURER: RdF Corp. MODEL #: 21204
(1) RCS Temperature (NR) (NSSS)
(Lower Containment)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALTIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  420°F Reactor Trip 16 days t 0.2°F t 0.0°F
Press: 14.4 psig Press: 72 psig (<5 minutes) post SLB
RH: 100% RH: 1
Rad: 1.4x107 Rad: 4.16x107R for Tip
Chem Spray: Boric 1.22x10%R for Cable
acid and sodium Chem Spray: Boric
tetraborate soln. acid and sodium
hydroxide soln.
2750 ppm Boron
0.9% NaOH
10.7 pH
SUBMERGENCE: Yes (Note 3)
QUALTFICATION REPORT: WCAP 8687, Supp. 2, EO5A (CNM-1399.03-327)
WCAP 8687, Supp. 2, EOBA (CNM-1399.03-328)
METHOD: Test
REPLACEMENT INTERVAL: 20 years ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 5
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1F EQUIPMENT P < 3
LOCATED INSIDE CONTAINMENT
EQUIPMENT ID: RITD - MANUFACTURER: RdF Corp. MODEL #: 21205
(1) RCS Temperature (WR) (NSSS)

(Lower Containment)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp.  420°F 2 weeks 4 months +0.2% + 0.0%
Press: 14.4 psig Press: 72 psig post DBE post DBE
RH: 100% RH: 1
Rad: 6.6X107R Rad: 2.47X10%R for Tip
Chem Spray: Boric 1.22X10%R for Cable
acid and sodium Chem Spray: Boric
tetraborate soln. acid and sodium
hydroxide soln.
2750 ppm Boron
0.9% NaOH
10.7 pH

SUBMERGENCE: Yes (Note 4)
QUALIFICATION REPORT: WCAP 8687, Sup. 2, EO6A (CNM-1399.03-328)
METHOD: Test

REPLACEMENT INTERVAL: 10 years ECSE



CATAWBA NUCLEAR STATICN - UNITS 1 AND 2 Page 5a
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1f EQUIPMENI Rev. 3
LOCATED INSIDE CONTAINMENT
EQUIPMENT ID: RTD - RVLIS Temp. Comp. MANUFACTURER: MINCO MODEL #: S 8809
(1) (Lower Containment) (NSSS) S 8810
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0O WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp: 420°F 4 months 4 months + 1.19% t 2%
Press: 14.4 psig Press: 75 psig Post DBE Post DBE
RH: 100% RH: 1
Rad: 9X107°R Rad: 1.6X10%R

Chem Spray: Boric 2750 PPM
acid and sodium Hy B0, NaOH
tetraborate soln to 13.7 pH

SUBMERGENCE: Yes (Note 4)
QUALTFICATION REPORT: WCAP-8687, Supp. 2, E-42A (CNM-1399.03-357)

METHOD: Test

REPLACEMENT INTERVAL: 10 years ECSE




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 6
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMINT

EQUIPMENT ID: Differential Pressure MANUFACTURER: Barton MODEL #: 581A-1
(1) Switch
Supply Header Flow to Reactor
Coolant Pumps (Lower Containment)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALTFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT

Temp:  327°F Temp:  340°F 4 months 4 months S+ 15%
Press: 14.4 psig Press: Iaxsig post DBE post DBE
RH: 100% RH: 1

Rad: 1. 3x10%R Rad- 2x10%R
Chem Spray: Boric Chem Spray:
acid and sodium 3000 ppm
tetraborate soln. pH: 10.5

SUBMERGENCE: Ne

QUALIFICATION REPORT: Barton Report # 548-8890 Rev. A

METHOD: Test

REPLACEMENT INTERVAL: 18 years




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 7
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED INSIDE CONTAINMENT
EQUIPMENT [D: Differential Pressure MANUFACTURER: Solon MODEL #: 7PS11DW
(i) Switch

(Upper Containmont)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (X OF SPAN)
ENVIRONMENT

Temp 180°F Temp: 212°F 5 minutes 1 hour .05 psid 05 psid
Press: 9.0 psig Press: 15 psig

RH: 100% RH: N/A (Note 9)

Rad. 1. 26x10%R Rad: 2 Ix10°R

Chem Spray. Beric Chem Spray: N/A

acid and sodium
tetraborate soln

SUBMERGENCE:  No
QUALTFICATION REPORT: MCM-121).00-1505 Test Report

METHOD: Test/Amalysis

REPLACEMENT INTERVAL: 10 years MDSS




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 8
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED INSILE CONTAINMENT
EQUIPMENT ID: Limit Switches MANUFACTURER: NAMCO MODEL #: EA-180
(1) (Lower Containment)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 1O WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (%X OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp: 327°F Temp:  340°F 5 minutes 30 days N/A N/A
Press: 14.4 psig Press: 70 psig post DBE post DBE
RH: 100% RH: 1

Rad: 1. 1X10%R Rad: 2X10%R

Chem Spray: Boric Chem Spray: Boric

acid and sodium acid and sodium

tetraborate soln.  hydroxide soin.
3000 ppm Boron
10.5 pH

SUBMERGENCE:  Yes (Note 5)
QUALTFICATION REPORT: QTR-106 (CNM-1205.19-0042) and QTR-109

METHOD: Test

REPLACEMENT INTERVAL: 8.9 years MEQP /MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED INSIDE CONTAINMENT

Page 10
Rev. 1

EQUIPMENT 1D: Safety Valve Position MANUFACTURER: TEC MODEL #: 2273A Accelerometer
(1) Indication Sensors, Charge 504A Charge Converter
Amps and Cables 160-2 Transient Shield
(Lower Containment) 2273-C2 Cable Assembly
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALTFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  510°F 2 weeks 1 month N/A N/A
Press: 14.4 psig Press: 85 psig post DBE post DBE
RH: 100% RH: 1
Rad: 8X107R Rad: 2X10%R
Chem Spray: Boric Chem Spray: Boric
acid and sodium acid and sodium
tetraborate soln.  hydrazine and sodium
phosphate soln.
13,000 to 14,000 ppm
7-71.5 pH
SUBMERGENCE: No
QUALIFICATION REPORT: Tec Report 517-TR-03 Rev. 2 (CNM-1346.17-09 through 14)
METHOD: Test
ECSE

REPLACEMENT INTERVAL:

4 years (Charge Converter Only)




CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: High Radiation MANUFACTURER: General Atomic Co. MODEL #: RD-23
(1) Detectors
(Lower Containment)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONS TRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT

Temp:  240°F Temp:  315°F
Press: 14.4 psig Press: 77 psig
RH: 100% RH: 1
Rad: IX10%R Rad: Note 6
Chem Spray: Boric  Chem Spray: Beric
acid and sodium acid and sodium
tetraborate soln. thiosulfate and
sodium hydroxide
soln.
3000 ppm Boron
10.5 pH

SUBMERGENCE:  No
QUALTFICATION REPORT: GA Report E-203-200 (UNM-1346.05-50)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A




CATAWBA NUCLLAR STATION - UNITS 1 AND 2 Page 12
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E FQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT
EQUIPMENT ID: Coaxial Cable for High MANUFACTURER: Rockbestos MODEL #: RSS-6-104-1081
(1) Radiation Detectors

(Lower Containment)

ACCIDENI ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (%X OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  240°F Temp:  315°F 2 weeks 1 year N/A N/A
Press: 14.4 psig Press: 177 psig post LOCA post LOCA
RH. 100% RH: mog
Rad: IX10%R Rad: 2.0x10%R

Chem Spray: Boric Chem Spray: Beric
acid and sodium acid and sodium
Letraborate soln. thiosulfate and
sodium hydroxide
soln.
3000 ppm Boron
10.5 pH

SUBMERGENCE:  No

QUALIFICATION REPORT: Rockbestos Report 2806 (Appendix 5 of G.A. Report E-254-960, CNM-1346.05-50)

METHOD: Test/Amalysis

REPLACEMENT INTERVAL: N/A ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 13

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED INSICE CONTAINMENT
EQUIPMENT 1D: Excore Neutron MANUFACTURER: Westinghouse MODEL #: WL-23686
(1) Detector (Power Range) (NSSS)
(Lower Containment)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)

ENVIRONMENT

The Power Range Neutron Detectors are not required for accidents that cause a change in the normal containment operating

environment
safety function of other equipment claimed in the accident analysis.

detectors is not employed as a post accident monitoring parameter for operator action.

further, failure of these detectors as a result of exposure to a harsh environment will not preclude the

Additionally, the information provided by these
The flux monitorina instrumentation

required per Regulatory Guide 1.97 will be provided by other equipment to be added at a later date.

SUBMERGENCE: N/A
QUALIFICATION REPORT: N/A

METHOD: N/A

REPLACEMENT INTERVAL: N/A

ECSE



. ' ‘ .

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 14
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Vvalve Motor Operators MANUFACTURER: Rotork MODEL #: NA-1
(1) (Lower Containment)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (%X OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  340°F 30 days 30 days Note 8 Note 8
Press: 14.4 psig Fress: 70 psig post DBE post DBE
RH: 100% RH: 1002
Rad: IX10%R Rad: 2X10%R
Chem Spray: Boric Chem Spray: Boric
acid and sodium acid, sodium
tetraborate soln. thiosulfate, and
sodium hydroxide
soln.
3000 ppm Boron
10.5 pH

SUBMERGENCE: Yes (Note 5)

QUALTFICATION REPORT: NI11/4, (December 1970); N14/2 (May 1970); TR116 (November 1973); TR222 (May 1972); 43979-1
(December 1978); TR178 (December 1974) (CNM-1205.19-6, -7, -8, -11, -15, -19)

METHOD: Test

REPLACEMENT INTERVAL: N/A MEQP




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 15
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT
SMB
EQUIPMENT ID: Valve Motor Operators MANUFACTURER: Limitorque MODEL #: RH Motor Insulation
(1) (Lower Containment)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  340°F 30 days 30 days Note 8 Note 8
Press: 14.4 psig Press: 105 psig post DBE post DBE
RH: 100% RH: 100%

had: IX10%R
Chem Spray: Boric
acid and sodium
tetraborate soln.

Rad: 2X10%R
Chem Spray: Boric
acid, and sodium
hydroxide soln.
3000 ppm Boron
pH:  10.5

SUBMERGENCE: Yes (Note 5)

QUALTFICATION REPORT:

METHOD: Test

REPLACEMENT INTERVAL: N/A

Limitorque Report 600-376-A, September 1972; 600-456, December 1975 (CNM-1205.19-0001)

MEQP



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 16
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT

EQUIPMENT 1D: Containment Air Return Fan MANUFACTURER: Rotork MODEL #: 11NAZI

(1) Isolation Damper Motor Operators

(Upper Containment)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCuRACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (%X OF SPAN) (% OF SPAN)
ENVIRONMENT

Temp:  180°F Temp:  385°F 5 minutes 30 days Note 8 Note 8
Press: 14.4 psig Press: 75 psig post DBE post DBE
RH: 100% RH: 1

Rad:  1.1X10°R  Rad:  2X10°R

Chem Spray: Boric
acid and sodium
tetraborate soln.

SUBMERGENCE:  No

QUALIFICATION REPORT:

METHOD: Test

Chem Spray: Boric
acid, and sodium
hydroxide soln.
6200 ppm Boron

9.5 pH

REPLACEMENT INTERVAL: N/A

Wyle Report 43979-1 (CNM-1211.00-1076)

MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 17
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
LOCATED INSIDE CONTAINMENT
EQUIPMENT [D: Valve Solenoid Operators MANUFACTURER: Valcor MODEL #: V526
(1) (Lower Containment)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONS TRATED
(2) QUALIFIED ACCIDENT (X OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  346°F 30 days 31 days N/A N/A
Press: 14.4 psig Press: 113 psig post DBE post DBE
RH 100% RH: 100%
Rad IX10%R Rad: 2X10%R

Chem Spray: Boric Chea ay: Boric

acid and sodium acid, and sodium

tetraborate soln.  hydroxide soin.
9.5 - 10.5 pH

SUBMERGENCE:  Yes (Nete 5)
QUALIFICATION REPORT: Valcor Report QRS52600-6042-1 (CNM-1205.08-0047)

METHOD: Test

REPLACEMENT INTERVAL- N/A MEOP



CATAWEBA NUCLEAR STATION - UNITS 1 AWD 2 P 18
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT
EQUIPMENT 1D Valve Solemnoid Operators MANUFACTURER: Valcor MODEL #: V70900-21-3
(1 (Lower Containment )
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURALCY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (X OF SPAN) (X OF SPAN)
ENVIRONMENT
femp: 327°% Temp:  346°F S minutes 2 1 N/A N/A
Press: M. 4 psig  Press: 113 psig post DBE post
RH: 1003 ™ 100% (Iselation
Rad IX10°R Rad: 2510%% function-Deenergize
Chem Spray: Beric Chea Spray: Beric upon receipl of safety
acid and sodium acid, and sodium signal)

tetraborate seln.  hydroxide soln.
1720-2200 ppm Boric
acid
95 - 105 pH
SUBMERGENCE . Yes (Note 5)
QUALIFICATION REPORT: valcor Reports QR-52600-515, Rev. B; QR-70900-21-1, Rev. A; MR-70905-21-3-1 (CMM-1210.04-119, 253, 254
& NOW-1210.04-119)

METHOD:  Test/Analysis

REPLACEMENT INIERVAL: S years Mic



CATAMBA WUCLEAR STATION - UNITS 1 AWD 2 P 18a
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT
EQUIPENT [D: valve Selemoid Operators MANUEACTURER:  valcor MODEL #: V70%00-21-3
(1 {Unper & Lower Containment)
ACCIDENT NV IRONMENT OPERABILITY OPERABILITY ACTURACY ACCURACY
ENVIROWENT TO WHitH REQUIRED INn DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (X OF SPAN) (X OF SPAN)
ENVIRONMENT
Temp: 127%F Temp: 431°%F See JOO See JCO N/A N/A
Press: 4.4 psig Press: 87 psig
o 1o LS “s
Raa Ixié*e Rad: 2. 2«10%
Ches Spray- Beric Chee Spray: Borea
& id and sodium and sodium hydroxide
tetraborate soln 2000 ppm Boroa
pH 11.5
SUBMERGENCE: %o
QUALIFICATION REPORT: Valcor Report QR709%00-21-1/-3
METHOD:  Test
REPLACEMENT INTERWAL: 5 years MPIC



CATAMBA NUCLEAR STATION - uNiTS 1| AW 2
SIMPARY OF ENVIRDMMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT

LOCATED INSIDE CONTAINMENT

EQUIPENT 2 valve Selenoid Operators MANFACTURER: Vvalcor MODEL #: V7090301
Pressurizer PORVs
(1 (Lower Containment)
ACIEN) ENV ] ROMNENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENy i RONE NI 10 WicH REQUIRED In DEMONS TRATED REQUIRED DEMONSTRATED
(2) QUALIF IED ACCIDENT (X OF SPAN) (X OF SPAN)
ENV I RONMENT
- 2% femp:  346°F 5 minules 3 N/A N/A
Press: 14.4 psig  Press: 113 psig post DBE post
(] LTS L 018 (Isolation (normally de-energized,
Raat IR Rad 2v10%R function-Deenergize cyclic operation)
(hem Spray. Beric  (hes ay: Beric upon receipt of
aid and sodium acid, and sodium safety signal)
tetraberate soln hydroxide soln
1720-2200 ppa Boric
acd
95- 105
SEMERGENCTE. W
QUALIFICATION REPORT: valcor Reports QR-52600-515, Rev. B, MR-70500-39-10-1 (CNM-1210.04-254)
MDD Test Swmilarity
L g [

REPLACEMENT INTERWAL . Later



CATAMBA NUCLEAR STATION - UNITS 1 AND 2
SIMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
LOCATED INSIDE CONTAINMENT

EQUIPMENT D Vvalve Selemoid Operators MANUFACTURER: ASCO MODEL #: NPB31655E

(1) {Lower Containment )
ACCIDEN] ENVIRONME N OPERABILITY OPERABILITY ACCURACY ACCURACY
£y | RONME N T 10 WICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIF IED ACCIDENT (X OF SPAN) (X OF SPAN)
ENVIRONMENT
lemp 27 Temp:  346°F S minutes 30 days N/A N/A
Press: 14 4 psig  Press: 110 psig post DBE post DBE
L 5 L1 | 8 1003 (iselation
Rad 1. 1x10%R Rad: 2 _ox1o%R function)

e ay: Beric
acid and sodium
tetraborate soln

SUBMERGENCE: Mo

QUALTFICATION REPORT:

METHOD:  Test

REPLACEMENT INTERVAL:

Chea Spray: Beric
acid, sodium
thiesulfate, and
sodium hydroxide
soln.

3,000 ppe

10 ph

4 years for coils and elastomeric materials

ASCD Peport AQS216/8/TR, Rev. A, July 1979 (CNM-1205.02-0499)

MEQP



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 20
SUMMARY CF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED INSIDE CONTAINMENT

EQUIPMENT 1D: Electric Hydrogen MANUFACTURER: Westinghouse/Sturtevant MODEL #: B
(1) Recombiner (NSSS)
(Upper Containment)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACLYRACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SFAN) (% OF SPAN)
ENVIRONMENT
Temp:  180°F Temp:  288°F 3 months 1 year N/A N/A
Press: 14.4 psig Press: 77 psig post DBE post DBE
RH: 100% RH: 100§

Rad: 8. 1X107R Rad: 2X10%R
Chem Spray: Boric  Chem Spray: Boric
acid and sodium acid and sodium
tetraborate soln.  hydroxide soln.
2550 ppm Boron
9 - 10.5 pH

SUBMERGENCE:  No
QUALIFICATION REPORT: WCAP-7709-L and Supp. 2, 3, 4, 5, 6, and 7

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A MEQP



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 21
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
LOCATED INSIDE CONTAINMENT
EQUIPMENT ID: Containment Air Return MANUFACTURER: Joy/Reliance MODEL #: 1XF-882739
(1) Fan Motors
(Upper Containment)
ACCIDENI ENVIRONMENT OPERABILITY NPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALTFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp: 180°F Temp: 320°F 2 months 1 year N/A N/A
Press: 14.4 psig Press: 850§Sig post DBE post DBE
RH: 100% RH: 100%
Rad: 1. IX10%R Rad: 1x10%R
Chem Spray: Boric  Chem Spray: Boric
acid and sodium acid, sodium
tetraborate soln.  hydroxide and
sodium thio-
sulfate soln.
3000 ppm Boron
10.5 pH
SUBMERGENCE:  No
QUALTFICATION REPORT: Joy/Reliance Reports X-604 (CNM-1211.00-1009); NUC-9 (CNM-1211.00-1010)
METHOD: Test
REPLACEMENT INTERVAL: N/A MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 22
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
LOCATED INSIDE CONTAINMENT
EQUIPMENT ID: Hydrogen Skimmer MANUFACTURER: Joy/Reliance MODEL #: 1XF-882747
(1) Fan Motors
(Upper Containment)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALTFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  180°F Temp:  320°F 2 months 1 year N/A N/A
Press: 14.4 psig Press: 850§sig post DBE post DBE
RH: 100% RH: 10

Rad: 1. 1X10%R
Chem Spiay: Boric
acid and sodium

tetraborate soln.

SUBMERGENCE: No

QUALIFICATION REPORT:

METHOD: Test

Rad: 1X10°R
Chem Spray: Boric
acid, sodium
hydroxide and
sodium thio-
sulfate soln.
3000 ppm Boron
10.5 pH

REPLACEMENT INTERVAL: N/A

Joy/Reliance Report X-604 (CNM-1211.00-1009), NUC-9 (CNM-1211.00-1010)

MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 23
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED INSIDE CONTAINMENT
EQUIPMENT ID: Electrical Penetrations MANUFACTURER: D. G. 0'Brien Inc. MODEL #: Type A
(1) (Lower Containment)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  340°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 720§sig post DBE post DBE
RH: 100% RH: 10
Rad: 1.3x10%R Rad: 2x108R
Chem Spray: Boric  Chem Spray: Boric
acid and sodium acid and sodium
tetraborate soln. thiosulfate and
sodium hydroxide
soln.
4000 ppm Boron
8.8 pH
SUBMERGENCE: No
QUALTFICATION REPORT: D G 0'Brien, Inc. Qualification Report No. ER-247 (CNM-1361.00-0015)
METHOD: Test/Analysis
REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 24
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT

EQUIPMENT 1D: Electrical Penetrations MANUFACTURER: D. G. 0'Brien MODEL #: Types B, C, D, F, G, H,
(1) (Lower Containment) J, K, L, and M
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALTFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  340°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 15 psig post DBE post DBE
RH: 100% RH: 1002
Rad: 1.3X10%R Rad: 2X10%R NOTE: A1l types must maintain containment leaktight integrity.
Chem Spray: Boric  Chem Spray: Boric
acid and sodium acid and sodium NOTE: Types B, C, D, F, G, K and M have safety related electrical functions.
tetraborate soln. hydroxide soln.
4000 ppm Boron NOTE: Type H has only a post accident monitoring (PAM) electrical
8.8 pH function. The qualification for the Type H PAM electrical
function will be provided consistent with our Reg. Guide 1.97 schedule.
(See JCN)

SUBMERGENCE:  No

QUALTFICATION REPORT: Wyle Laboratories Qualification Report No. 45869-1
D. G. 0'Brien, Inc. Qualification Report No. ER-252 (CNM-1361.00-0016)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT

EQUIPMEN! 1D: Electrical Penetrations MANUFACTURER: Conax Corporation MODEL #: Type N

(1) (Lower Containment)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  350°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 72 psig post DBE post DBE
RH: 100% RH: 100
Rad: 1X10%R Rad: 1X10%R
Chem Spray: Boric  Chem Spray: Boric
acid and sodium acid
tetraborate soln. 1800-2000 ppm Boron
6-10 pH

SUBMERGENCE:  No
QUALTFICATION REPORT: Conax Qualification Report No. IPS-1037 (CNM-1361.00-0038)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A
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EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
(1) Hookup Wire Insulation (Procurement
(Lower Containment) Spec: CNS-1354.04-00-0006)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY - ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
EN'TRONMENT
Temp:  327°F femp:  385°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: Géogsig post DBE post DBE
RH: 100% RH: 10
Rad: 1. 3X10%R Rad: 2X10%R
Chem Spray: Boric  Chem Spray: Boric
acid and sodium acid, sodium
tetraborate soln.  phosphate, and
hydrazine soln.
6200 ppm Boron
8.6 - 10 pH
SUBMERGENCE:  Yes
QUALTFICATION REPORT: F-C4836-4 and 80282 (CNM-1354.00-0017 and 0025)
METHOD: Test/Analysis
REPLACEMENT INTERVAL: N/A EPSS
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EQUIPMENT 1D: Cable - MANUFACTURER: Anaconda MODEL #: EPR
(1) Medium Voltage Power Insulation (Procurement
(Lower Containment) Specs: CNS-1354.01-00-0001
& 0003)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  346°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 113 psig post DBE post DBE
RH: 100% RH: 100%
Rad: 1.3X10%R Rad: 2X10%R
Chem Spray: Boric  Chem Spray: Boric
acid and sodium acid, sodium
tetraborate soln. tiiiosulfate and
sodium hydroxide
soln.
3000 ppm Boron
9 - 11 pH
SUBMERGENCE:  Yes
QUALIFICATION REPORT: F-C4350-3 (CNM-1354.00-0003)
METHOD: Test
REPLACEMENT INTERVAL: N/A EPSS
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EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
(1) Control Insulation (Procurement
(Lower Containment) Specs: CNS-1354.02-00-0001
& 0002)
ACCIDENI ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  385°% 4 months 5 months N/A N/A
Press: 14.4 psiqg Press: 66 psig post DBE post DBE
RH: 100% RH: 100
Rad: 1. 3X10%R Rad: 2X10%R
Chem Spray: Boric  Chem Spray: Boric
acid and sodium acid, sodium
tetraborate soln.  phosphate, sodium
hydroxide and
hydrazine soln.
6200 ppm Boron
8.6 - 10 pH
SUBMERGENCE - Yes
QUALTFICATION REPORT: F-C4969-1 and 80282 (CNM-1354.00-0009, CNM-1354.00-0025)
METHOD: Test/Analysis
EPSS

REPLACEMENT INTERVAL: N/A
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
(1) Instrumentation and Control Insulation (Procurement
(Lower Containment) Specs: CNS-1354.03-00-0001,

0062 & 0003)

ACCIDENI NVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
FNVIRONMEN 16 WHICH REQUIRED 1IN DEMONSTRATED REQUIRED CEMONSTRATED
(2) QUALTFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp: 385° 4 months 4 months N/A N/A
Press: 14.4 psig Press sig post DBE post DBE
RH: 100% Ug

Rad: 1. 3X10%R Rad 2X108R

Chem Spray: Boric  Chem Spray: Boric

acid and sodium acid, sodium

tetraborate soln. phosphate, and
hydrazine soln.
6200 ppm Boron
8.6 - 10 pH

SUBMERGENCE:  Yes
QUALTFICATION REPORT: F-C4836-2 and 80282 (CNM-1354.00-0020, CNM-1354.00-0025)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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EQUIPMENT ID: Cable - MANUFACTURER: Brand-Rex MODEL #: XLPE Insulation
(1) Coaxial (Procurement
(Lower Containment) Spec: CNS-1354.04-00-0004)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327° Temp:  385°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 113 psig post DBE post DBE
RH: 100% RH: 100%
Rad: 1.3X10%R Rad: 2X10%R
Chem Spray: Boric  Chem Spray: Boric
acid and sodium acid, sodium
tetraborate soln.  phosphate, sodium
hydroxide and
hydrazine soln.
6200 ppm Boron
8.6 - 10 pH
SUBMERGENCE:  Yes
QUALTFICATION REPORT: F-C5120-2 and F-C5120-3 (CNM-1354.00-0021 and CNM-1354.00-0024)
METHOD: Test
REPLACEMENT INTERVAL: N/A EPSS
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LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Cable - MANUFACTURER: Brand Rex MODEL #: XLPE Insulation
(1) Control (Procurement
(Lower Containment) Specs: CNS-1354.02-0001
& 0002)
ACCIDENT ENVIRONMEN? OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALTFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  385°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 113 psig post DBE post DBE
RH: 100% RH: 100%

Rad: 1.3X10%R Rad: 2X10%R

Chem Spray: Boric  Chem Spray: Boric

acid and sodium acid, sodium

tetraborate scln.  phosphate, sodium
hydroxide and
hydrazine solin.
6200 ppm Boron
8.6 - 10 pH

SUBMERGENCE:  Yes
QUALTFICATION REPORT: F-C5120-1 and FC5120-3 (CNM-1354.00-0023 and CNM-1354.00-0024)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Cable - MANUFACTURER: Eaton MODEL #: FR-EPDM
(1) Instrumentation and Control (Procurement
(Lower Containment) Specs: CNS-1354.03-00-0001,

0002 & 0003)

ACCIDEN] ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALTFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp: 327°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 15 psig post DBE post DBE
RH: 100% RH: luﬂg
Rad: 1.2x10%R Rad: 2x10%R
Chem Spray: Boric Chem Spray: Boric acid
acid and sodium and sodium tetraborate
tetraborate soln. solution
3,000 ppm
10 pH

SUBMERGENCE:  Yes
QUALTFICATION REPORT: EL17168-31 and DQAP/CRCO002 (CNM-1354.00-0018 and CNM-1354.00-0052)
METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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EQUIPMENT [D: Cable - MANUFACTURER: Okonite MODEL #: FR-EPR
(1) Control Insulation (Procurement
(Lower Containment) Specs: CNS-1354.02-00-0001
& 0002)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  346°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 113 psig post DBE post DBE
RH: 100% RH: 100%
Rad: 1. 3X10%R Rad: 2X10%R
Chem Spray: Boric Chem Spray: Boric
acid and sodium acid, sodium
tetraborate soln. thiosulfate,
and sodium
hydroxide soln.
3000 ppm Boron
10.5 pH
SUBMERGENCE :  Yes
QUALIFICATION REPORT: Okonite Report FN-1 (CNM-1354.00-0006)
METHOD: Test
REPLACEMENT INTERVAL: N/A EPSS
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LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Cable -
(1) Hookup wire
(Lower Containment)

MANUFACTURER: Okonite

MODEL #: Tefzel
Insulation (Procurement
Spec: CNS-1354.04-00-0006)

ACCIDENI ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALTFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  341°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 112 psig post DBE post DBE
RH: 100% RH: 100%
Rad: 1. 3X10%R Rad: 2X10%R

Chem Spray: Boric
acid and sodium
tetraborate soln.

SUBMERGENCE:  Yes

QUALTFICATION REPORT:

METHOD: Test

Chem Spray: Boric
acid, sodium
thiosulfate,

and sodium
hydroxide soln.
3000 ppm Boron

10.5 pH

REPLACEMENT INTERVAL: N/A

Okonite Report K-0-1 (CNM-1354.00-0004)

EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Cable Termination and MANUFACTURER: Raychem MODEL #: WCSF-N
(1) Splice Material
(Lower Containment)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp:  360°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 70 psig post DBE post DBE
RH: 100% RH: 1

Rad: 1.3X10%R Rad: 2X10%R
Chem Spray: Boric  Chem Spray: Boric
acid and sodium acid, sodium
tetraborate soln. thiosulfate and
sodium hydroxide
soln.
3000 ppm Boron
9.5 - 11 pH

SUBMERGENCE:  Yes
QUALIFICATION REPORT: F-C4033-3 and 71100 (CNM-1367.01-0002)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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EQUIPMENT [D: Seal Material for Cable MANUFACTURER: 3M MODEL #: Scotch Cast 9 Epoxy
(1) Entrance Fittings (XR-5240)
(Lower Containment)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp: 350°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 18 psig post-DBE post-DBE
RH: 100% RH:  100%
Rad: 1. 1x10%R Rad: 2x10%R
Chem Spray: Boric Chem Spray: Boric acid,
acid and sodium sodium thiosulfate and
tetraborate soln. sodium hydroxide
3000 ppm Boron
pH 10.5
SUBMERGENCE :
QUALTFICATION REPORT: (CNC-1381.05-00-0039 and Wyle Report #44390-1, Rev. A (CNM-1364.00-0001)
METHOD: Test/Analysis
REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT
EQUIPMENT ID: Incore Thermocouple System MANUFACTURER: Combustion Engineers MODEL #: N/A
(1) Cable and Connectors
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN NEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  327°F Temp: 460°F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 100 psig post-DBE post-DBE
RH: 100% RH: 100%
Rad: 1.3X10%R Rad: 2.1x10%R
Chem Spray: Boric Chem Spray: Boric
acid and sodium acid and sodium
tetraborate soln. hydroxide 3000 ppm
Boron pH 10.3
SUBMERGENCE: No
QUALTFICATION REPORT: Combustion Engineering Report No. 17682-CCE-SR80-1, Rev. 00
METHOD: Test
REPLACEMENT INTERVAL: 18 months (insulating grommet only) ECSE
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CATAWBA NUCLEAR STATION UNITS 1 AND 2

ENVIRONMENTAL QUALIFICATION OF CLASS 1E
EQUIPMENT LOCATED INSIDE CONTAINMENT

Note 1

A1l equipment identified in this -able is located inside the containment,
specifically in the lower cowpariaent except for the electric hydrogen
recombiner, containment air return fan motors, hydrogen skimmer fan motors,
containment air return isolation damper motors, differential pressure
switches for damper control and cables associated with these devices which
are located in the upper compartment.

Note 2

The parameters that compose the overall worst-case containment accident
environment are as follows:

Temperature (Upper Compartment): 180°F, time history as shown in FSAR,
Figure 6.2.1-6.

Temperature (Lower Compartment): 327°F peak-time history as shown in FSAR,
Figure 6.2.1-16.

Pressure (Upper and Lower Compartment): 14.4 psig peak; time history as
shown in FSAR, Figure 6.2.1-5.

Relative Humidity: 100%

Radiation: Total integrated radiation dose for the equipment location
includes 40 year normal operating dose plus the appropriate accident dose.

Chemical Spray: Boric acid and sodium tetraborate spray resulting from
mixing in the containment sump of borated water from the refueling water
storage tank and sodium tetraborate solution from ice bed melt. Refer to
FSAR, Section 6.1.1.2 for additional information on chemical spray.

Submergence: Containment flood level is elevation 571+0.

Note 3

Equipment performs its safety function prior to submercence. Further, failure
of this equipment as a result of submergence will not preclude the safety
function of other equipment claimed in the accident analysis. Additionally,
the information provided by this equipment is not employed as a post accident
monitoring parameter for operator action.

Note 4

RTD's are a sealed, water tight unit.
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Note 5
Refer to FSAR response to question 440.48.
Note 6

The detector assembly by virtue of its construction and function is not
susceptible to radiation degradation.

Note 7

Overall system accuracy should be within a factor of 2 over the entire range
as stated in Regulatory Guide 1.97, rev. 2*. The calibrated accuracy of
the system is $20% of the system's range.

Note 8

Valve motor operators are selected for use with a particular valve by the
valve manufacturer based on plant specific requirements and motor operator
rated speed and torque characteristics. The motor operator environmental
qualification documentation demonstrates that the motor operator can deliver
rated speed and torque under harsh environmental conditions. Required valve
response time is therefore assured by application of a qualified motor
operator (based on rated speed and torque) with proper operating gearing.

Note 9

Switch is located in a NEMA 4 enclosure. Therefore, relative humidity is not
applicable.
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS

EQUIPMENT ID: Transmitter - MANUFACTURER: Barton MODEL #: 764
Steam Generator Level (N/R) (NSSS) (Lot 2)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY

ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT

Temp:  150°F Temp:  380°F Reactor Trip 4 months Trip Function: < + 5% (5 min)
RH: 100% RH: 100% (<5 minutes) post DBE +5% (5 min)
Rad: 3.8X107R Rad: 5X107R plus 4 months
post DBE PAM Function: Max Error 15%
+25% (4 mo) (4 mo)

QUALTFICATION REPORT: WCAP 9885 (CNM-1399.03-318)

METHOD: Test

REPLACEMENT INTERVAL: 10 Years
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED IN THE ANNULUS

EQUIPMENT 1D: Transmitter - MANUFACTURER: Barton MODEL #: 764
Steam Generator Level (W/R) (Lot 7)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT

Temp:  147°F Temp: 420°F 4 months 1 year +25% +10%
RH: 100% RH: 100% post DBE post DBE
Rad: 1.5X107R Rad: 2.0X10%R

QUALTFICATION REPORT: Barton R3-764-3 (CNM-1210.04-261)

METHOD: Test

REPLACEMENT INTERVAL: 10 Years MPIC
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED IN THE ANNULUS

EQUIPMENT 1D: Transmitter - MANUFACTURER: Vericrak MODEL #: 76DP
Main Steam Flow (NSSS)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DUCMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT

The Main Steam Flow signals are not required for accidents that cause a change in the normal annulus operating environment.
Further, failure of these transmitters as a result of exposure to a harsh environment will not preclude the safety function
of other equipment claimed in the accident analysis. Additionally, the information provided by these transmitters is not
employed as a post accident monitoring parameter for operator action.

QUALTFICATION REPORT: N/A

METHOD: N/A

REPLACEMENT INTERVAL: N/A ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED IN THE ANNULUS

EQUIPMENT ID: Transmitter - MANUFACTURER: Barton MODEL #:
Containment Sump Level

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT

Temp:  150°F Temp: 172°F
RH: 100% RH: 100%
Rad: 4.5X107R Rad: 2.0X10%R

QUALTFICATION REPORT: Wyle Report 43904-1 Vol. I-Rev.C, Vol. II-Rev.B (CNM-1210.04-252)
METHOD: Test

REPLACEMENT INTERVAL: 10 Years
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS YE EQUIPMENT Rev. 3
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EQUIPMENT 1D: Transwitter - MANUFACTURER: Barton MODEL #: 763
RCS Pressure (W/R) (NSSS) (Lot 2)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT

Temp:  150°F Temp:  380°F 2 weeks 4 months +10% Max Error 6.1%
RH: 100% RH: 190% post DBE post DBE

Rad: 1. 7X105R Rad: 5X107R

QUALTFICATION REPORT: WCAP 9885 (CNM-1399.03-318)

METHOD: Test

REPLACEMENT INTERVAL: 10 Years

ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS
EQUIPMENT 1D: Limit Switches MANUFACTURER: NAMCO MODEL #: EA-180
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp-  150°F Temp:  340°F 5 minutes 30 days N/A N/A
RH. 100% RH: 100% post DBE post DBE
Rad: IX10°R Rad: 2X10%R

QUALIFICATION REPORT: NAMCO Test Report dated September 5, 1978 (CNM-1205.19-0041)

METHOD: Test

REPLACEMENT INTERVAL: 4 Years MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS
EQUIPMENT 1D: Valve Motor Operators MANUFACTURER: Rotork MODEL #: NA-1
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
slemp:  150°F Temp:  340°F 5 minutes 30 days Note 6 Note 6
RH: 100% RH: 100% post DBE post DBE
Rad: IX10%R Rad: 2X10%R

QUALIFICATION REPORT: Rotork Report N 11/4, December 1970; TR 116, October 1973; and TR 222, June 1975
(CNM-1205.19-0006, 7, & 8)

METHOD: Test

REPLACEMENT INTERVAL: N/A MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS

EQUTPMENT ID: Valve Motor Operators MANUFACTURER: Limitorque MODEL #: SMB RH Insulation
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRAVED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT '
Temp:  150°F Temp:  340°F 5 minutes 30 days Note 6 Note 6
RH: 100% RH: 100% post DBE post DBE
Rad: 1X10*R Rad: 2X10%R

QUALTFICATION REPORT: Limitorque Report 600-376-A, September 1972; 600-456, December 1975 (CNM-1205.19-0001)

METHOD: Test

REPLACEMENT INTERVAL: N/A MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS

ECGUIPMENT ID: Valve Solenoid Operators MANUFACTURER: ASCO MODEL #: NP831655E
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  150°F Temp:  346°F 5 minutes 30 days N/A N/A
RY: 100% RH: 100% post DBE post DBE
Rac: 1X10*R Rad: 2.0X10%R

QUALTFICATION REPORT: ASCO Report AQS21678/TR Rev. A, July 1979, (CNM-1205.02-0499)

METHOD: Test

REPLACEMENT INTERVAL: 4 years for coils and elastomeric materials MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS

EQUIPHMENT [D: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
Hookup Wire Insulation
(Procurement Spec.
CNS-1354.04-00-0006)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENI T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(n QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp: 150°F femp:  194°F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: 1X10%R Rad: 2X10%R
(Note 4)

QUALTFICATION REPORT: F-C4836-4 and 80282 (CNM-1354.00-0017 and CNM-1354.00-0025)

METHOD: Test
REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: EPR
Medium Voltage and Power Insulation (Procurement
Specs: CNS-1354.01-00-0001
& 0003)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED 1IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  150°F Temp:  194°F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBt
Rad: 1X10%R Rad: 2X10%R
(Note 4)

QUALTFICATION REPORT: F-C4350-3 (CNM-1354.00-0003)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1F EQUIPMENT

LOCATED IN THE ANNULUS
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Rev. 3

EQUIPMENT ID: Cable - Category C and D MANUFACTURER: Anaconda MODEL #: FR-EPR
Control Insulation (Procurement
Specs: CNS-1354.02-00-0001
& 0002)
ACCIDENIT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  150°F Temp:  194°F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: IX10%R Rad: 2X10%R
(Note 4)
QUALTFICATION REPORT: F-C4969-1 and 80282 (CNM-1354.00-0009 and CNM-1354.00-0025)
METHOD: Test
REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS

EQUIPMENT 1D: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
Instrumentation and Control Insulation (Procurement
Specs: CNS-1354.03-00-0001,
0002 & 0003)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATFD REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  150°F Temp:  194°F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: IX10%R Rad: 2X10%R
(Note 4)

QUALIFICATION REPORT: F-C4836-2 and 80282 (CNM-1354.00-0020 and CNM-1354.00-0025)

METHOD: Test
REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CIASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
Low Voltage Power Insulation (Procurement
Spec: <NS-1354.01-00-0003)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  150°F Temp:  194°F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: 1X10%R Rad: 2X10%R
(Note 4)

QUALIFICATION REPORT: F-C4350-2 (CNM-1354.00-0002)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS

EQUIPMENT 1D: Cable - MANUFACTURER: Brand-Rex MODEL #: XLPE
Control Insulation (Procurement
Specs: CNS-1354.00-00-0001
& 0002)
ACCIDENIT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  150°F Temp:  194°F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: 1X10%R Rad: 2X10%R
(Note 4)

QUALTFICATION REPORT: F-C5120-1 and F-C5120-3 (CNM-1354 00-0023 and CNM-1354.00-0024)

METHOD: Test
REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS
EQUIPMENT ID: Cable - MANUFACTURER: Brand-Rex MODEL #: XLPE
Coaxial Insulation (Procurement
Spec: CNS-1354.04-00-0004)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  150°F Temp:  194°F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: IX10%R Rad: 2X10%R
(Note 4)

QUALTFICATION REPORT: F-C5120-2 and F-C5120-3 (CNM-1354.00-0021 and CNM-1354.00-0024)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED IN THE ANNULUS

EQUIPMENT ID: Cable - MANUFACTURER: Eaton MODEL #: FR-EPDM
Instrumentation and Control Insulation (Procurement Specs:
CNS-1354.03-00-0001, 0002 &
0003)

ACCIDENI ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT

Temp:  150°F Temp: 327° 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: 1X10%R Rad:  2.0X10%R

QUALTFICATION REPORT: E17168-31, DQAP/CRCO002 (CNM-1354.00-0018 & CNM-1354.00-0052)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: NK/A
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS

EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: EPR
Medium Voltage Insulation (Procurement Specs:
CNS-1354.01-00-0001 & 0003)

ACCIDENI ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  150°F Temp:  194°F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: IX10%R Rad: 2X10%R
(Note 4)

QUALTFICATION REPORT: Okonite Report G-3 (CNM-1354.00-0007)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1f£ EQUIPMENT

LOCATED IN THE ANNULUS
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EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: FR-EPR
Control Insulation (Procurement
Spec: CNS-1354.02-00-0001
& 0002)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  150°F Temp: 194°F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: IX10%R Rad:  2X10%R
(Note 4)
QUALTFICATION REPORT: Okonite Report FN-1 {CNM-1354.00-0006)
METHOD: Test
REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS

EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: Tefzel
Hookup wire Insulation (Procurement
Spec: 1354.04-00-0006)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp: 150°F Temp: 194°F 4 mounths 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad- IX10%R Rad: 2X10%R
(Note 4)

QUALTF ICATION REPORT: Okonite Report K-0-1 (CNM-1354.00-0004)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS

EQUIPMENT ID: Cable Termination MANUFACTURER: Ray Chem MODEL #: WCSF-N
Splice Material

ACCIDENMT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  150°F Temp:  194°F 4 months 4 months N/A N/A
Rit: 100% RH: 100% post DBE post DBE
Rad: 1X10%R Rad: 2X10%R
(Note 4)

QUALIFICATION REPORT: Test Reports F-C4033-3 and 71100 (CNM-1367.01-0002)

METHOD: Test

EPSS

REPLACEMENT INTERVAL: N/A
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SOMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1F EQUIPMENT Rev. 3
LOCATED IN THE ANNULUS
EQUIPMENT 1P Seal Material for Cable MANUFACTURER: 3M MODEL #: Scotch Cast 9 Epoxy
Entrance Fittings (XR-5240)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILIT ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATLD REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (X OF SPAN) (% 0° SPAN)
ENVIRONMENT
Temp:  150°F Temp: 350°F 4 months 4 months N/A N/A
R 100% RH: 1002 post DBE post DBE

Rad- IXi0%R Rad: 2x10%R

QUALIFICATION REPORT: CNC-1381.05-00-0039 and Wyle Report #44390-1, Rev. A (CNM-1364.00-0001)
METHOD: Test/Amalysis

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED IN THE ANNULUS
EQUIPMENT 1D:  1TBOX0001 MANUFACTURER: Duke MODEL #: N/A
(Note 5)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp:  147°%F Temp: 212°F Cont inuous Cont inuous N/A N/A
RH: 100% RH- 100%

Rad: 1.3X107R Rad:  3.0X107R

QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Amalysis

REPLACEMENT INTERVAL: N/A
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED IN THE ANNULUS
EQUIPMENT 1D: 17BOX0002 MANUFACTURER: Duke MODEL #: N/A
(Note 5)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
{1 QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONMENT
Temo:  147°F Temp: 212°F Cont inuous Continuous N/A N/A
RH: 100% RH: 100%
Rad: 1.3X10°R  Rad:  3.0x107

QUALTFICATION REPORT:
ME THOD :

Test/Analysis

REPLACEMENT INTERVAL:

CNC-1381. 05-00-0054

N/A
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
LOCATED IN THE ANNULUS
EQUIPMENT 1D: 1TBOX0327 MANUFACTURER: Duke MODEL #: N/A
(Note 5)
ACCIDENT ENVIRONMENT OPERABTLITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED ACCIDENT (2) (¥ OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp: 147°F Temp: 330°F Cont inuous Continuous N/A N/A
RH: 100% RH: 100%

Rad: 1.5X107R Rad: 3.0X107R

QUALTFICATION REPORT: (CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A
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CATAWBA NUCLAR STATION = UNITS 1 AND 2

ENVIROWMENTAL QUALIFICATION OF CLASS 1E
EQUIPMENT LOCATED IN THE ANNULUS

Note 1

The environmental conditions in the annulus (primarily temperature and
radiation) are dictated by the containment environment because of the
physical arrangement of the annulus with respect to the containment.
Therefore, the worst case annulus temperture and radiation environment is
based on the worst case containment accident environment. Additionally,
there are no pipe ruptures postulated in the annulus that cause a pressure
excursion nor is there chemical spray in the annulus.

The parameters that compose the overall worst case annulus environment are
as follows:

Temperature: 150°F
Relative Humidity: 100%

Radiation: Total integrated radiation dose for the equipment location
includes th. ) year normal operating dose plus the appropriate accident
dose based on the equipment operability requirements.

Submergence: Annulus Flood Level is 554'& 0". No safety-related electrical
equipment is located below this level.

Note 2

The operability time demonstrated is the period required for the equipment
to reach its qualified radiation dose in the accident environment.
Temperature transients in the annulus, due to a MSLB or LOCA inside
containment, are minimal and well within the design capabilities of the
equipment. Therefore, temperature is not a factor in operability time.

Note 3
Deleted.
Note 4

The qualified temperature is based on the insulation rating of the cable (90°C)
The temperature of the insulation is a function of the cable conductor
temperature and ambient temperature.
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Note 5

The equipment listed is 3 NEMA 4 enclosure containing general application
devices (e.g., relays, switches, terminal blocks, etc.). The qualified
environment is dictated by the single limiting device contained in the
enclosure. The enclosure and device qualification is documented in
calculation CNC-1381.05-0054.

Note 6

Valve motor operators are selected for use with a particular valve by the
valve manufacturer based on plant specific requirements and motor operator
rated speed and torque characteristics. The motor operator environmental
qualification documentation demonstrates that the motor operator can
deliver rated speed and torque under harsh environmental conditions.
Required valve response time is therefore assured by application of a
qualified motor operator (based on rated speed and torgue) with proper
operating gearing.




ATTACHMENT 3
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED QUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

Page Rev. Page Rev. Page Rev.
1 2 35 B 78 0
2 0 36 B 79 1
3 4 37 B PRN-1 B
- 4 38 4
5 - 39 0
6 4 40 -
7 B 41 0
8 B 42 B
9 B 43 -

10 - 44 R

11 - 45 -

12 0 46 -

13 B 47 B

14 - 48 -

15 0 49 -

16 0 50 4

17 B ) 4

18 B 52 B

19 B 53 B

20 3 54 B

21 3 55 0

22 B 56 4

23 B 57 2

24 B 58 2

25 4 59 2

26 1 60 2

27 - 61 0

28 0 62 0

29 B 63 4

30 4 64 1

1 0 65 1

32 B 66 1

33 B 67 1

34 B 68 1

69 1
70 1
71 1
72 1
73 1
74 1
75 1
76 1
77 0

*0) - Deleted: It has been determined that this ecuipment fs not in the scope
of 10CFR50.49 due to plant/system design changes, relocation
to a mild environment area, or review of function and faflure
mode with respect tothe event causing the harsh environment.
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT 1D: Transmitter - MANUFACTURER: Veritrak MODEL #: 76DP
Main Feedwater Flow (NSSS)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)

The Main Feedwater Flow signals are not required for pipe ruptures that cause a change in the normal Auxiliary Building
(Doghouse) operating environment. Further, failure of this equipment as a result of exposure to a harsh environment

will not preclude the safety function of other equipment claimed in the accident post accident analysis. Additionally,
the information provided by this equipment is not employed as a post accident monitoring parameter for operator action.

QUALTFICATION REPORT: N/A

METHOD: N/A

REPLACEMENT INTERVAL: N/A ECSE



®

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 3
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D: Transmitter - MANUFACTURER: Barton MODEL #: 386A
NW Surge Chamber Level
A and B
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) ) QUALIFIED PIPE RUPTURE (% 9F SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 157°F Temp: 172°F Continuous Continuous $31.7% +12.3%

QUALTFICATION REPORT:

METHOD: Test

REPLACEMENT INTERVAL: 10 Years

Wyle Report #43904-1 Vol. I-Rev. C, Voi. Il-Rev.B (CNM-1210.04-252)

MPIC
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT 1D: Transmitter - Component Cooling MANUFACTURER: Rosemount MODEL #: 1153084
Heat Exchanger Inlet Flow

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (¥ OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 318°F Continuous Cont inuous N/A N/A
RH:  100% RH: 100%

QUALTFICATION REPORT: Rosemount Reports 108025 and 108026

METHOD: Test/Analysis

REPLACEMENT INTERVAL: 10 Years

MPIC
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D: Transmitter- MANUFACTURER: Rosemount MODEL #: 1153084
Boric Acid Tank Level
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMEN | 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212° Temp: 318°F Cont inuous Continuous £13.5% +#13. 1%
RH: 100% RH: 100%
QUALTFICATION REPORT: Rosemount Report 108025 and 108026
METHOD: Test
10 Years MPIC

REPLACEMENT INTERVAL:
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1f EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D- Transmitter- MANUFACTURER: Barton MODEL #: /64
Aux. W Flow {lot 7)
PIPE RUPIURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (X OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 130°F lemp: 420°F 4 months 1 yr. 16 4% 15.6%
Press: 8.85 Psig Press: 75 Psig Post DBE
RH:  100% RH: 1002
QUALIFICATION REPORT: Barton R3-764-9 (CNM-1210.04-0261)
METHOD: Test
REPLACEMENT INTERVAL. 10 Years MPiC



CATAWBA NUCLEAR STATION - UNITS 1 AND 2

SUMMARY GF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT 1D D/P Sweitch MANUEACTURER: Barton
R Pump Minimum Flow

Page

Rev.

MODEL #: 580A-0

4

PIPE RUPTURE ENVIRONMENT OPERABILITY OPLRABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED LEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (X OF SPAN) (X OF SPAN)
ENVIRONMENT(2)
Temp: 251°F Temp: 340°F Cont i nuous Cont inuous 45 in
RH: ot RH: 1

QUALIFICATION REPORT: Barton Report #548-8890 Rev. A and Report #R3-580A-9

METHOD: Test

REPLACEMENT INTERVAL: 10 years

MPIC



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 P 8
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMEN! 1D D/P Switch MANUFACTURER: Barton HODEL #: S8l1A-0

KC WX ARR Inlet Flow

PIPE RUPITURE ENVIRONME (7 OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 Wil» REQUIREL IN DEMONSTRATED REQUIRED DEMONS TRATED
(1) QUALITIED PIPE RUPTURE (X OF SPAN) (X OF SPAN)
ENVIRONMENT(2)
lemp 217°% Temp: 340°F Cont inuous Cont inuous 5. 0% 5. 0%
R et B e

QUALIFICATION REPORT: Barton Report #548-8890 Rev. A and Report #R3-580A-9

ME THOD Test

REPLACEMENT INTERVAL: 10 years MPIC
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E FQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSES TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT 1D: D/P Switch MANUFACTURER: Barton MODEL #: 580A-1
CA pumps - Loss of Suction

PIPE RUPTURE C3YIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY

ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: Ambient Temp: 340°F Continuous Continuous +12.3% +12.3%

QUALTFICATION REPORT: Barton Report #548-8890 Rev. A and Report #R3-580A-9

METHOD: Test

REPLACEMENT INTERVAL: 10 years MPIC



2 ® e

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 10
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: D/P Switch- MANUFACTURER: Barton MODEL #: 580A-1
KC Surge Tank Level

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 127°F Temp: 340°F Continuous Continuous 12.8% 12.3%

QUALTFICATION REPORT: Barton Report #548-8830 Rev. A and Report #R3-580A-9

METHOD: Test

REPLACEMENT INTERVAL: 10 years MPIC




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 11
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Pressure Switch- MANUFACTURER: SOR Inc. MODEL #: 12NG-B4-NX-CIA

NW Surge Chamber Pressure

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 250°F Continuous Continuous 16.5% £2.0%
RH:  100% RH: 100%

QUALTFICATION REPORT: ACTON Test Report 17344-82N-D, Rev. 1

METHOD: Test

REPLACEMENT INTERVAL: N/A MPIC
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1F EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Level Switches- MANUFACTURER: Magnetrol MODEL #: A-103F-3X-Y-MPG
ND & NS Room Sump Level

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMEN 10 WHICH REQUIRED 1IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)

Temp: 212°F Temp: 285°F Continuous Continuous +3"~increasing +3-increasing

RH:  100% RH: 100% level level
-5%"-decreasing -5%"-decreasing

level level

QUALTFICATION REPORT: Duke Power Co. Reports TR-053 & TR-060

METHOD: Test

REPLACEMENT INTERVAL: 15 Years MPIC
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D: Level Switches-Doghouse Level MANUFACTURER: Magnetrol MODEL #: A-103F-3X-Y-MPG
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 240°F Temp: 285°F Approximately 15 secs. Continuous + 1/4 inch + 1/4 inch
Press: 8.85 psig Press: 30 psig prior to accomplishment
RH:  100% RH:  100% of trip function, i.e.,

trip main fdw pumps

QUALIFICATION REPORT: Duke Power Comnany Reports TR-053 and TR-060

METHOD: Test

REPLACEMENT INTERVAL: 15 Years MPIC
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Stem Mounted Limit Switch MANUFACTURER:  NAMCO MODEL #: EA-180
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 340°F Continuous Continuous N/A N/A

RH:  100% RH:  100%

QUALTFICATION REPORT: NAMCO report dated Sepicwber 5, 1978 (COM-1205.19-0041) and QTR-105 (CNM-1211.00-1570)

METHOD: Test

REPLACEMENT INTERVAL: 4 Years MEQP/MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Pange 18
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Stem Mo'nted Limit Switches MANUFACTURER:  NAMCO MODEL #: EA-170-302
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(") QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 212°F Continuous Continuous N/A N/A
RH:  100% RH: 100%

QUALTFICATION REPORT: NAMCO report dated July 24, 1978, report QIR-107 and NAMCO letter dated 4/9/81

METHOD: Test

REPLACEMENT INTERVAL: 4 Years MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Stem Mounted Limit Switches MANUFACTURER:  NAMCO MODEL #: EA-740
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 340°F Continuous Continuous N/A N/A
RH:  100% RH: 100%

QUALTFICATION REPORT: NAMCO report dated February 22, 1979 (CNM-1205.19-0041)

METHOD: Test

REPLACEMENT INTERVAL: 4 years MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Fuel Handling Area Exhaust MANUFACTURER: Reliance MODEL #: 1YF882585, 2YF882585,
Fan Motors 1YF882745
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT IO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 147°F Temp: 161°F Continuous Continuous N/A N/A

QUALTFICATION REPORT: NUC-9 (CNM-1320.00-0003) and Thermal Life Calculation (CNC-1381.05-00-0056)

METHOD: Test and Analysis

REPLACEMENT INTERVAL: N/A EPSR



EQUIPMENT 1D:

-

CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT

Page 21
Rev. 3

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

Auxiliary Building Filtered MANUFACTURER: Reliance MODEL #: 1XF-882610, 2XF-882610
Exhaust Fan Motors 1XF-882771
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 127°F Temp: 141°F Continuous Continuous N/A N/A

QUALTFICATION REPORT:
ME THOD :

fest/Analysis

REPLACEMENT INTERVAL:

NUC-9 (CNC-1320.00-0003) and Thermal Life

N/A

Calculation (CNC-1381.05-00-0056)

EPSR



EQUIPMENT 1D:

PIPE RUPTURE

ENVIRONMENT
(1)
Temp: 212°F
RH:  100%

QUALTFICATION REPORT:

ME THOD :

REPLACEMENT INIT

lest/Analysis

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 22
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
Residual Heat Removal MANUFACTURER: Westinghouse, Buffalo MODEL #: VSHX (TEWC)
Pump Motors (NSSS)
ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 221°F Continuous Continuous N/A N/A
RH:  100%
WCAP 8754
ERVAL: N/A MEOP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Centrifugal Charging Pump MANUFACTURER: Westinghouse, Buffalo MODEL #: VSHX (TEWC)
Motors (NSSS)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 221°F Continuous Continuous N/A N/A
RH: 100% RH:  100%

QUALTFICA)I "ON REPORT: WCAP 8754, Rev. 1

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATIONW OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Safety Injection Pump MANUFACTURER: Westinghouse, Buffalo MODEL #: VSHX (TEWC)
Moters (NSSS)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°f Temp: 221°F Continuous Continucus N/A N/A
RH: 100% RH: 100%
QUALTFICATION REPORT: WCAP 8754, Rev. 1
METHOD: Test/Analysis
REPLACEMENT INTERVAL: N/A MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D: Component Cooling Pump MANUFACTURER: Westinghouse, Buffalo MODEL #: 74F18651 S/N 1,2,3,%4
Motors 74F19752 S/N 1,2,3,44
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
lemp: 212°F Temp: 212°F Continuous Continuous N/A N/A
RH: 100% RH:  100%
QUALTFICATION REPORT: CNM-1318.00-0004; CNC-1381.05-00-042; CNC-1381.05-00-049
METHOD: Test/Analysis
EPSR

REPLACEMENT INTERVAL: N/A
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT [D: Fuel Pool Cooling Pump MANUFACTURER: Westinghouse, Buffalo MODEL #: 73F69065 S/N 182

Motors 73F69066 S/N 182

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)

ENVIRONMENT(2)
Temp: 163°F Temp: 212°F Cont inuous Continuous N/A N/A

| QUALIFICATION REPORT: CNM-1318.00-0004; CNC-1381.05-00-042; CNC-1381.05-00-049

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSR
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Containment Spray Pump MANUFACTURER: Westinghouse, Buffalo MODEL #: 74F18671 S/N 1&2
Motors 74F18672 S/N 142
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
lemp: 212° Temp: 212°F Continuous Continuous N/A N/A
RH: 100% RH: 100%

QUALTFICATION REPORT: CNM-1318.00-0004; CNC-1381.05-00-042; CNC-1381.05-00-049

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSR
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D: Boric AciA Transfer Pump MANUFACTURER: Westinghouse/Chempump MODEL #: GVH-10K-12H-1S
Motors (NSSS)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 212°F Continuous Continuous N/A N/A
RH:  100% RH:  100%

QUALTFICATION REPORT: Based on standard rating of Class H insulation

NOTE: Pump is a "canned pump." Motor is enclosed in a sealed casing and is cooled by the
pumpage; therefore, the motor is not exposed to external temperature or humidity.

METHOD: Analysis

REPLACEMENT INTERVAL: N/A MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT 1D: Containment Spray & Residual MANUFACTURER: Reliance MODEL #: 1YFB882456, 1YF882767
Heat Removal Pump Room Sump
Pump Motors

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH - REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 226°F Continuous Continuous N/A N/A
RH: 100% RH: 100%

QUALTFICATION REPORT: Thermal Life Calculation (CNC-1381.05-00-0056)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSR



CATAWBA NUCLEAR STATION - UNITS 1 AND 2

Page 32

SUMMARY OF ENVIRONMENTAL QUALIFICATION 0f CLASS 1E EGUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Main Steam Isolation

MANUFACTURER:

Atwood and Morril?

MODEL #: MSI Valve Actuator

Valve (Doghouse) Assembly
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) % OF SPAN)
ENVIRONMENT(2)

Temp:  330°F Temp: 340°F Continuous Continuous N/A N/A
Press: B8.85 psig Press: 110 psig
RH:  100% RH:  100%

QUALTFICATION REPORT: Procedure 201-39500, Test Report STR-060578-1 (CNM-1205.12-0009)

METHOD: Test

REPLACEMENT INTERVAL: SIND & Elastomers - 5 years

MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Feedwater Isolation MANUFACTURER: Borg-Warner (NVD) MODEL #: Pneumatic-Hydraulic
Valve Operator P/N 38991
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°f Temp: 340°F Continuous Continuous N/A N/A
Press: 8.85 psig Press: 110 psig
RH:  100% RH:  100%

QUALTFICATION REPORT: 1736 (CNM-1205.12-0014)

METHOD: Test

REPLACEMENT INTERVAL: N/A MEQP



CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENYIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Valve Motor Operators MANUFACTURER: Limitorque MODEL #:
(Doghouse)

Page 34
Rev. 4

SMB RH Insulation

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)

Temp: 330°F Temp: 340°F Continuous Continuous N/A N/A

Press: 8.85 psig Press: 105 psig

RH:  100% RH: 100%

QUALTFICATION REPORT: 600-376-A, September 1972; 600-456, December 1975 (CNM-1205.19-0001)

METHOD: Test

REPLACEMENT INTERVAL: N/A MEGP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Valve Motor Operators MANUFACTURER: Limitorque MODEL #: SMB B Insulation
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% GF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 250°F Continuous Continuous N/A N/A
RH:  100% RH:  100%

QUALIFICATION REPCRT: BO003, May 1976 (CNM-1205.19-0001)

METHOD: Test

REPLACEMENT INTERVAL: N/A MEQP



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 36
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PT"_ RUPTURE ENVIRONMENT

EQUIPMENT ID: Valve Motor Operators MANUFACTURER: Rotork MODEL #: NA-1
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED 1IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°F Temp: 340°F Continuous Continuous N/A N/A
Press: B8.85 psig Press: 70 psig
RH:  100% RH:  100%

QUALTFICATION REPORT: N 11/4, December 1970; TR116, October 1973; TR222, June 1975 (CNM-1205.19)

METHOD: Test

REPLACEMENT INTERVAL: N/A

MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Valve Motor Operators MANUFACTURER: Rotork MODEL #: NA-2 with NA-1
Switch Mechanism

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 AHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 212°F 170 Minutes 200 Hours N/A N/A
RH:  100% RH: 100%

QUALIFICATION REPORT: TR3025, April 1980; TR222, June 1975; N11/4 December 1970; TR116, October 1973 (CNM-1205.19-0006,7,889)

METHOD: Test

REPLACEMENT INTERVAL: N/A MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Valve Solenoid Operators MANUFACTURER: Valcor MODEL #: V526

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 346°F Continuous Continuous N/A N/A
RH: 100% RH: 100%

QUALTFICATION REPORT:

METHOD: Test

REPLACEMENT INTERVAL:

QR52600-6042-1 (CNM-1205.08-0047)

N/A MEQP
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Valve Solenoid Operators MANUFACTURER: Valcor MODEL #: V70900-21-3
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°F Temp: 346°F Continuous Continuous N/A N/A
Press: 8.85 psig Press: 87 psig
RH:  100% RH: 100%

GQUALTFICATION REPORT: QR-70900-21-1 Rev. A; QR-52600-515 Rev. B, MR-70905-21-3-1 (CNM-1210.04-253 254 & MCM-1210.04-119)
METHOD: Test/Analysis
REPLACEMENT INTERVAL:

5 Years MPIC



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 42
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
Hookup Wire Insulation (Procurement

Spec: CNS-1354.04-00-0006)

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) {% OF SPAN)
ENVIRONMENT(2)
Temp: 330°F Temp: 385°F Continuous Continuous N/A N/A
Press: 8.85 psig Press: 66 psig
RH:  100% RH:  100%

QUALTFICATION REPORT: 80205-1 (CNM-1354.00-0019)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D: Cahle - MANUFACTURLR: Anaconda MODEL #: EPR
Medium Voltage Power Insulation (Procurement
Specs: CNS-1354.01-00-0001
& 0003)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°F Temp: 346°F Continuous Cont inuous N/A N/A
Press: 8.85 psig Press: 113 psig
RH: 100% RH: 100%

QUALTFICATION REPORT: 80205-1 (CNM-1354.00-0019)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
IOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
Centrol Insulation (Procurement
Specs: CNS-1354.02-00-0001
& 0002)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED 1IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°F Temp: 385°F Continuous Continuous N/A N/A
Press: 8.85 psig Press: 113 psig

RH:  100% RH:  100%

Qu. . IFICATION REPORT: 80205-1 (CNM-1354.00-0019)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT 1D: Cable - MANUFACTURER: Anaconda
Instrumentation and Control

MODEL #: FR-EPR
Insulation (Procurement
Specs: CNS-1354.03-00-0001,
0002 & 0003)

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)

Temp: 330°F Temp: 385°F Continuous Continuous N/A N/A

Press: 8.85 psig Press: 66 psig

RH: 100% RH:  100%

QUALIFICATION REPORT: F-C4836-2 (CNM-1354.00-0020)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
Low Voltage Power Insulation (Procurement
Specs: CNS-1354.01-00-0001
& 0003)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°F Temp: 385°F Continuous Continuous N/A N/A
Press: 8.85 psig Press: 113 psig
RH:  100% RH:  100%

QUALTFICATION REPORT: 80205-1 (CNM-1354.00-0019)

METHOD: Test

REPLACEMINT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Cable - MANUFACTURER: Brand-Rex MODEL #: XLPE
Control Insulation (Procurement
Specs: CNS-1354.02-00-0001
& 0002)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REGQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°f Temp: 385°F Continuous Continuous N/A N/A
Press: 8.85 psig Press: 113 psiy
RH:  100% RH: 100%
QUALTFICATION REPORT: FC-5120-1 and FC-5120-3 (CNM-1354.00-0023) and CNM-1354.00-0024
METHOD: Test
REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Cable - MANUFACTURER: Brand-Rex MONEL #: XLPE
Coaxial Insulation (Procurement

Spec: CNS-1354.04-00-0004)

PIiPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED - DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°f Temp: 385°F Continuous Continuous N/A N/A
Press: 8.85 psig Press: 113 psig
RH:  100% RH:  100%

QUALTFICATION REPORT: FC-5120-2 and FC-5120-3 (CNM-1354.00-0021 and CNM-1354.00-0024)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 4)
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Cable - MANUFACTURER: Eaton MODEL #: FR-EPDM
Instrumentation and Control Insulation (Procurement Specs:

CNS-1354.03-00-0001, 0002 & 0003)

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°F Temp: 430°F Continuous Continuous N/A N/A
Press: 8.85 psig Press: 15 psig
RH:  100% RH: 100%

QUALTFICATION REPORT: Qualification test of electrical cables by Isomedix (CNM-1354.00-0035).

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT [D: Cable - MANUFACTURER: Okonite
Medium Voltage

MODEL #: EPR
Insulation (Procurement
Specs: CNS-1354.G1-00-0001

& 0003)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 1O WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)

Temp: 330°F Temp: 455°F Cont inuous Continuous N/A N/A
Press: 8.85 psig Press: 32 psig
RH:  100% RH: 100%

QUALTFICATION REPORT: Okonite Report #355 (CNM-1354.00-0022)

METHOD: Test

REPLACEMENT INTERVAL: N/A

EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 51
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: FR-EPR
Control Insulation (Procurement
Specs: CNS-1354.02-00-0001
& 0002)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) % OF SPAN)
ENVIRONMENT(2)
Temp: 330°F Temp: 455°F Continuous Continuous N/A N/A
Press: 8.85 psig Press: 32 psig
RH: 100% RH: 100%

QUALTFICATION REPORT: Okonite Report #355 (CNM-1354.00-0022)

METHOD: Test

REPLACEMENT INTERVAL: N/A » EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: Tefzel
Hookup Wire Insulation (Procurement

Spec: CNS-1354.04-00-0006)

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMEN] T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°F Temp: 455°F Continuous Continuous N/A N/A
Press: B8.85 psig Press: 32, psig
RH:  100% RH: 100%

QUALTFICATION REPORT: Okonite Report #344 (CNM-1354.00-0026)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Cable Termination MANUFACTURER: Ray Chem MODEL #: WCSF-N
Splice Material

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMEN] 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°F Temp: 360°f Continuous Continuous N/A N/A
Press: 8.85 psig Press: 70 psig
RH:  100% RH:  100%

QUALTFICATION REPORT: 71100 & F-C4033-3 (CNM-1367.01-0001 & 2)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS



EQUIPMENT ID: Seal Material for Cable MANUFACTURER: 3M MODEL #: Scotch Cast 9 Epoxy
Entrance Fittings (XR-5240)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFTED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 330°F Temp: 350°F Continuous Continuous N/A N/A
RH:  100% RH: 100%

CATAWBA NUCLEAR STATION - UNITS 1 AND 2

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

Page 54
Rev. 4

QUALTFICATION REPORT:

ME THOD :

Test/Analysis

CNC-1381.05-00-0039 and Wyle Report #44390-1, Rev. A (CNM-1364.00-0001)

EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 14
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: 1EATCI2 MANUFACTURER: Duke MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°f Temp: 212°F Continuous Continuous N/A N/A

QUALIFICATION REPORT:

METHOD: Test/Analysis

REPLACEMENT INTERVAL:

N/A

CNC-1381. 05-00-0054

ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1F EQUIPMENT Rev. ?
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: 1EAICI3 MANUFACTURER: Duke MODEL #: N/A
(3)
PIPE PUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 18/7°F Temp: 212°F Continuous Continuous N/A N/A

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE




CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT [D: 1ELCCOO46 MANUFACTURER: DUXE MODEL #: N/A

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)

Temp: 212°F 2 Cont inuous

QUALTFICATION KEPORT: CNC-1381.05-00-0054

METHOD: Test/Amalysis

REPLACEMENT INTERVAL: N/A
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SUMMARY OF ENVIRCNMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
LOCATED OUTSIDE CONTAINMENT AND EXPOSED T0 PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: 1ELCPOLI2 MANUFACTURER: DUKE MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURALY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 127°F Temp: 150°F Cont inuous Cont inuous N/A N/A

QUALIFICATION REPORI: (CNC-1381.05-00-0054

METHOD: Test/Amalysis

REPLACEMENT INTERVAL: N/A ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
"OCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D: 1ELCPO113 MANUFACTURER: DUKE MODEL »: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPIURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 147°F Temp: 150°F Cont inuous Cont inuous N/A NA

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Amalysis

REPLACEMENT INTERVAL: N/A

ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQuIPMENT Rev. 2
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D: 1EI1CPO243 MANUFACTURER: DUKE MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACTURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 238° Temp: 255°F Cont inuous Continuous N/A N/A

QUALIFICATION REPORT: CNC-1381.05-00-0054

ME THOD :

Test/Analysis

REPLACEMENT INTERVAL: N/A

ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT ANC EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D: 1ELMCO020 MANUFACTURER: DUKE MODEL #: N/A
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENWT(2)
Temp: 127°F Temp: 212°F Continuous Continuous N/A N/A

QUALIFICATION REFORT: CNC-1381.05-00-0054

METHOD: Test/A.alysis

REPLACEMENT INTERVAL: N/A ECSE
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SUMMARY OF ENVIRONMENTAL UALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT 1D: 1ELMCO021 MANUFACTURER: DUKE MODEL #: N/A
(3)
PIPF RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENV [RONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 147°F lemp: 212°F Continuous Continuous N/A N/A

QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: 1HSBPOOO1 MANUFACTURER: DUKE MODEL #: N/A
(3)

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)

Temp: 187°F Temp: 330°F Cont inuous Continuous N/A N/A

QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1f EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED T0 PIPE RUPTURE ENVIRONMENT
EGQUIPMENT ID: 1SMIC] MANUFACTURER: DUKE MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMEN] TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212° Temp: 212°F Continuous Continuous N/A N/A

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Amalysis

REPLACEMENT INTERVAL: N/A ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: 17BOX0O1S MANUFACTURER: DUKE MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 330°F Cont inuous Cont inuous N/A N/A

QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Amalysis

REPLACEMENT INTERVAL: N/A

ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1f EQUIPMENT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT 1D: 1TBOXDO16 MANUFACTURER: DUKE MODEL #: N/A
(3)

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)

Temp: 212 Cont inuous Cont inuous

QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT [D: 17BOX0017 MANUFACTURER: DUKE MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 330°F Cont inuous Cont inuous N/A N/A

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Amalysis

REPLACEMENT INTERVAL: N/A ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: 1TBOX0018 MANUFACTURER: DUKE MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMEN] T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 330°F Continuous Continuous N/A N/A
QUALTFICATION REPORT: CNC-1381.05-00-0054
METHOD: Test/Amalysis
REPLACEMENT INTERVAL: N/A ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: 17BOX0019 MANUFACTURER: DUKE MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 330°F Cont “nuous Cont inuous N/A N/A

QUALTFICATION REPORT:
ME THOD -

Test/Analysis

REPLACEMENT INTERVAL:

CNC-1381.05-00-0054

N/A

ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1F EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: 1TBCX0020 MANUFACTURER: DUKE MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 330°F Cont inuous Cont inuous N/A N/A

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Amalysis

REFLACEMENT INTERVAL: N/A ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1f EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND [XPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT [D: 17BOY0021 MANUFACTURER: DUKE MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(i) QUALIFIED PIPE RUPTURE (X OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°F Temp: 330°F Cont inuous Cont inuous N/A N/A

QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD:  Test/Analysis

REPLACEMEN! INTERVAL: N/A
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENI
EQUIPMENT [D: 1TBOXG1I0O MANUFACTURER:  DUKE MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 187°F Temp: 212°F Continuous Continuous N/A N/A

QUALTFICATION REPORT: CNC-1381.05-00-0054

ME THOD:

lest/Analysis

REPLACEMENT INTERVAL: N/A

ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT [D: 11BOX0132 MANUFACTURER: DUKE MODEL #: N/A
3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMEN] 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212° Temp: 255°F Continuous Continuous N/A N/A

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
EQUIPMENT ID: 17BOX0481 MANUFACTURER: DUKE MODEL #: N/A
(3)
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT T0 WHICH ReQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALTFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT(2)
Temp: 212°Ff Temp: 220°F Continuous Continuous N/A N/A

QUALTFICATION KEPORT:
ME THOD:

Test/Analysis

REPLACEMENT INTERVAL: WN/A

CNC-1381.05-00-0054

ECSE



PRN-1
Rev. 4

CATAWBA NUCLEAR STATION - UNITS 1 AND 2

ENVIRONMENTAL QUALIFICATION OF CLASS 1E ELECTRICAL
EQUIPMENT LOCATED OUTSIDE CONTAINMENT EXPOSED TO
PIPE RUPTURE ENVIRONMENT

Note 1
The methods employed to evaluate pipebreaks and to determine the resulting
envircnmental parameters are discussed in Section 3.6 of the Catawba FSAR.

Note 2

The pipe rupture environment is assumed to exist for 2 1/2 hours (except for

one area of the Auxiliary Building, Elevation 543' which exists for 2 5/6 hours)
based on 30 minutes at the peak temperature after which action by the operator
isolated the break and allows the Auxiliary Building temperature to decrease to
normal in 2 hours. Use of the term "Continuous" indicates operability required/
demonstrated throughout the pipe rupture period.

Pressure: Not a significant qualification parameter for pipe rupture
outside the containment since all locations outside containment
are open areas not susceptable to pressure build-up. It should be
noted that the pressure in the doghouse is a spike (8.85 psig) of
Jess than 1 sec. duration.

Relative Humidity: For outside containment ruptures of piping systems
operating at temperatures less than 200°F, area relative
humidity is not a significant qualification parameter.
This pipe rupture temperature precludes flashing of the
Tiquid which could significantly increase area relative
humidity. Additionally, evaporation of the liquid does
not significantly increase area relative humidity due to
the large open areas in which the pipe rupture occurs and
the relative short duration of the pipe rupture.

Radiaticn: There is no significant increase in radiation levels outside
the containment as a result of a pipe rupture outside the
containment.

Chemical Spray: Not a qualification parameter for pipe rupture outside the
contaiment since there is no chemical spray outside the
containment.

Submergence: Based on analysis performed by Duke Power Company, it has been
determined that there is no safety-related electrical equipment,
required to mitigate the event causing the flood (e.g., pipe
rupture) or required to bring the plant to a safe shutdown
condition given a flood event, located below the postulated flood
Tevels.



PRN-1
Rev, 4

Note 3

The equipment listed is a NEMA 4 enclosure containing general application devices
(e.g., relays, switches, terminal blocks, etc.). The qualified environmant is
dictated by the single limiting device contained in the enclosure. The enclosure
and device qualification is documented in calculation CNC-1381.05-00-0054.



ATTACHMENT 4
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE
POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

Page Rev. Page Rev. Page Rev.
1 1 36 1 70 3
2 1 37 1 71 3
3 1 38 1 72 3
B 1 39 2 73 3
5 1 40 1 74 0
6 0 4] 1 75 0
7 1 42 1 76 0
8 0 43 1 77 0
9 3 44 1 78 0

10 0 45 1 79 0

11 0 46 1 80 0

12 - 47 1 RN-1 1

13 4 48 1

14 2 49 1

15 2 50 1

16 B 51 1

17 D 52 3

18 4 53 1

19 3 54 1

20 1 55 1

21 1 56 2

22 D 57 2

23 2 58 -

24 3 59 3

25 3 60 4

26 3 61 3

27 3 62 4

28 3 63 0

29 3 64 3

29A 3 65 4

30 3 66 3

31 D 67 3

32 S 68 3

33 1 69 3

34 1

35 1

*D - Deleted: It has been determined that this equipment is not in the scope
of 10CFR50.49 due to plant/system design changes, relocation
to @ mild environment area, or review of function and failure
mode with respect to the event causing the harsh environment.



CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT

Page 1
Rev. 1

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Transmitter -
(1) NW Surge Chamber Level

QUALTFICATION R PORT:

METHOD:  Test

REPLACEMENT INTERVAL:

MANUFACTURER: Barton MODEL #: 386A
~  RECTRCULATTION RADIATION -
RADIATION LEVEL TO WHICH

cNVIRONMENT QUALIFIED
(TID) (2) (11ID)

1.0X103RAD 2. 0X10%RAD

Wyle Report #43904-1 Vol. [ Rev. C, Vol. I1-Rev. B (CNM-1210.04-252)
MPIC

10 years



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
EQUIPMENT ID: Pressure Transmitter (HVAC) MANUFACTURER: Rosemount MODEL #: 1152
(1)
e e RECIRCULATION ~ RADTATION B =1 s
RADIATION LEVEL TO WHICH
ENVIRONMENI QUALIFIED
(TID) (2) (T1D)
4.9X10°RAD 5. 0X10°RAD

QUALTFICATION REPORT: Rosemount Test Report 38019 (CNM-1211.00-1778)

METHOD: Test

REPLACEMENT INTERVAL: N/A

MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 3
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
EQUIPMENT ID: Transmitter - MANUFACTURER: Barton MODEL #: 386A
(1) Containment Pressure (NR)
N B RECIRCULATION RADTATION . N
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
1. 0X103RAD 2.0X10%RAD
QUALIFICATION REPORT: Wyle Report #43904-1, Vol. I - Rev. C, Vo). Il - Rev. B (CNM-1210.04-252)
METHOD: Test
REPLACEMENT INTERVAL: 10 years MPIC



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 4
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Transmitter - MANUFACTURER: Rosemount MODEL #: 1153DB6
(1) Containment Pressure
f - ) = ~ RECTIRCUTATION RADTATION O
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1D)
1. 0X10%RAD 2.4X107RAD

QUALTFICATION REPORT: Rosemount Reports 108025 and 108026

METHOD: Test/Analysis

REPLACEMENT INTERVAL: 10 years MPIC



CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT

Page 5
Rev. 1

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Pressure Transmitter- MANUFACTURER: Barton MODEL #:
(1) Annulus Pressure
- B ~ RECIRCULATION RADIATION R T
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(T1D) (2) (TID)
1. 0X109RAD 2X105RAD

QUALIFICATION REPORT: Wyle Report #43904-1, Vol. I - Rev. C, Vol. Il - Rev. B (CNM-1210.04-252)

METHOD: Test

REPLACEMENT INTERVAL: 10 years

MPIC



EQUIPMENT 1D:
(1)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 7
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECTRCULATION RADIATION ENVIRONMENT

NSR Filters/Differential MANUFACTURER: Foxboro MODEL #: N-E10 Series
Pressure Transmitter
7 777 RECIRCUCATION "RADTATION : bl ey 1,
RADIATION LEVEL T0O WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (TID)
2X107RAD 2. 2X10%RAD

QUALTFICATION REPORT: 45592-4 (CNM-1211.00-1792)

METHOD: Test

REPLACEMENT INTERVAL: 9 years for cover gasket MDSS

20 years for transmitter



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 9
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Differential Pressure Switch MANUFACTURER: Solon MODEL #: 7PS11DW
(1)
S - LR ~ RECTRCULAYION — RADIAYTOON
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
3X10°RAD 1.82X10RAD

QUALTFICATION REPORT: MCM-1211.00-1645

METHOD: Test

REPLACEMENT INTERVAL: 10 years MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

Page 12
Rev. 4

EQUIPMENT [D: Pressure Switch - MANUFACTURER: SOR Inc. MODEL #: 12N-B4-NX-C
(1) NW Surge Chamber Pressure
L T e R RECTRCULATTON RADTATION L=
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
1.0X10RAD 3.3»107Rad

QUALTFICATION REPORT: ACTON Test Report 17344-82N-D, Rev. 1

METHOD: Test

REPLACEMENT INTERVAL: N/A MPIC



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 13
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENIT
EQUIPMENT 1D: D/P Switch - MANUFACTUREK: MODEL #: 580A-1
(1) KC Surge Tank Level
. 7 RECIRCUTLATION RADIATION
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1D)
3. 1X10°RAD 2.0X10%RAD
QUALTFICATION REPORT: Barton Report #548-8890 Rev. A
METHOD: Test
REPLACEMENT INTERVAL: 10 Years MPIC



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 14
SUMMARY OF ENVIRONMENTAL QUALIFICATION Gi CLASS 1E EQUIPMENT Rev. 2
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMEN]

EQUIPMENT ID: Limit Switches MANUFACTURER:  NAMCO MODEL #: EA-170
(1)

RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (T1D)

5.6X105RAD 2X10%RAD

QUALTFICATION REPORT: QTR-107 (MCM-1205.34-11), August 1978 Report (MCM-1205.34-03)

METHOD: Test

REPLACEMENT INTERVAL: 5 years MDSS/MEQP

RECTRCULATION — RADIATION ; B R



EQUIPMENT 1D
(1)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

Page 15
Rev. 2

Damper Limit Switches MANUFACTURER: NAMCO MODEL #: EA-180
S B RECTRCULATTON RADTATION

RADIATION LEVEL TO WHICH

ENVIRONMENT QUALTFIED

(T1ID) (2) (TID)

8X10°RAD 2. 0X10%RAD

QUALTFICATION REPORT: QTR-106 (CNM-1205.19-42)

METHOD: Test

REPLACEMENT INTERVAL: 4 years MDSS



EQUIPMENT 1D:
(1)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2

Page 16
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
Level Switches MANUFACTURER: Magnetrol MODEL #: ALO3F-3X-MPG

ND & NS Room Sump level

RECIRCULATION — RADTATION ot
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFTED
(TID) (2) (11D)
2.6X10°RAD 1. 0X10%RAD

QUALTFICATION REPORT: Wylie Report #43235-1

METHOD: lest

REPLACEMENT INTERVAL: N/A MPIC



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 18
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENI
EQUIPMENT 1D: RID/Control Room Temperature MANUFACTURER: Weed MODEL #: 601 Series
(1) Control
ST - RECTRCULATION —  RADIATION i L
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(T1D) (2) (TID)
5. 0x10%RAD 2.26x107RAD
QUALTFICATION REPORT: CCL Report No. A-490-82 (MCM-1211.00-1645)
METHOD: Test/Analysis
REPLACEMENT INTERVAL: N/A MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT

Page 19

Rev.

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

3

EQUIPMENT [D: Residual Heat Removal Pump MANUFACTURER: Westinghouse, Buffalo MODEL #: \'SHX (TEWC)
(1) Motors (NSSS)
. . = e ~ RECIRCULATION " RADIATION 2k
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (TID)
1.8X105RAD 2X10%RAD

QUALTFICATION REPORT: WCAP 8754, Rev. 1 and Calculation MCC-1385.05-00-0102

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A

MEQP



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 20
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMEN! 1D: Centrifugal Charging Pump MANUFACTURER: Westinghouse, Buffalo MODEL #: VSHX (TEWC)
(1) Motors (NSSS)
i r- RECTRCULATION RADTATION
RADIATION LEVEL TO WHICH
. ENVIRONMENT QUALIFIED
(11D) (2) (TID)
6. 1X10°RAD 2X10%RAD

QUALTFICATION REPORT: WCAP 8754, Rev. 1 and Caiculation MCC-1385.05-00-0102

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A

MEQP



EQUIPMENT 1D:

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 21
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

Fuel Pool Cooling Pump Motors MANUFACTURER: Westinghouse, Buffalo MODEL #: 73F69065 S/N 1&2
73F69066 S/N 182

A RECTRCULATTON RADTATION
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)

5.3X103RAD 2X10%RAD

QUALTFICATION REPORT: CNM-1318.00-0004; CNM-1318.00-0005

ME THOD

lest

REPLACEMENT INTERVAL:




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 23
SUMMARY OF ENVIRONMENTAL QUALTFICATION OF CLASS 1E EQUIPMENT Rev. 2
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Annulus Ventilation MANUFACTURER: Joy/Reliance MODEL #: 1XF-882739
(1) Fan Motors
- ~  RECTRCULATION RADIATION SRR “ry —r
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(11D) (2) (T1D)
8. 0X10%RAD 1.0x10°

QUALTFICATION REPORT: NUC-9 (CNM-1211.00-1010); X-604(CNM-1211.00-1009)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A MDSS



EQUIPMENT 1D:
(1)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 24
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATIGN RADIATION ENVIRONMENT

Chilled Water Pump MANUFACTURER: Reliance MODEL #: 1YF-882584
Motors 1YF-882766
L o RECTRCULATION RADIATION S
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
4.9X10°RAD 2X10%RAD

QUALTFICATION REPORT: NUC-9 (CNM-1320.00-0003) and Radiation Qualification Report (CNC-1381.05-00-0055)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSR



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 25
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT : Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT 1D: Control Room Air Handling MANUFACTURER: Reliance MODEL #: 1YF-882986, 2YF-882986
(1) Unit Fan Motors

‘RECTRCULATION — RADTATION o

RADIATION LEVE! TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (TID)
5.6X10°RAD 2X10%RAD

QUALTFICATION REPORT: NUC-9 (CNM-1320.00-0003) and Radiation Qualification Report (CNC-1381.05-00-0055)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A t PSR



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 26
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENI

EQUIPMENT 1D: Control Room Area Air MANUFACTURER: Reliance MODEL #: 1XF-882609, 2XF-882609
(1) Handling Unit Fan Motors 1YF-883344, 1YF-882760
- i N RECTRCULATION - RADTATION S e R
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(T1D) (2) (T1D)
4. 1X10*RAD 2X10%RAD

QUALTFICATION REPORT: NUC-9 (CNM-1320.00-0003) and Radiation Qualification Report (CNC-1381.05-00-0055)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSR



EQUIPMENT 1D
(1)

CATAWBA NUCLEAR STAT(ON - UNITS 1 AND 2 Page 27
SUMMARY OF ENVIRONMENTAL QUALTFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

Fuel Handling Area Exhaust MANUFACTURER: Joy/Reliance MODEL #: 1YF-882585, 2YF882585
Fan Motors 1YF-88274%
RECIRCULATION RADTATION AL AN e =
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (T1D)
1. 4X10°RAD 2X10%RAD

QUALTFICATION REPORT: NUC-9 (CNM-1320.00-0003) and Radiation Qualification Report (CNC-1381.05-00-0055)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSR



CQUIPMENT 1D:
(1)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 28
SUMMARY OF ENVIRONMENIAL QUALIFICATION OF CLASS 1E EQUIP* NT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

Auxiliary Building Filtered MANUFACTURER: Reliance MODEL #: 1XF882610, 2XF882610
Exhaust Fan Motors 1XF882771
”””” . RECIRCULATION RADTATION i R
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
1. 1X10%RAD 2X10%RAD

QUALTFICATION REPORT: NUC-9 (CNM-1320.00-0003) and Radiation Qualification Report (CNC-1381.05-00-0055)

METHOD: iest/Analysis

REPLACEMENT INTERVAL: N/A EPSR



CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENI
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENI]

EQUIPMENT ID: Containment Spray and Residual MANUFACTURER: Reliance MODEL # 1YF882456, 1YF882767
(1) Heat Removal Pump Room Sump
Pump Motors

RECTRCULATION RADTATION
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(T1D) (2) (T1D)

2.6X10°RAD 2X108RAD

QUALIFICATION REPORI NUC-9 (CNM-1320.00-0003) and Radiation Qualification Report (CNC-1381.05-00-0055)

ME THOD lest/Analysis

REPLACEMENT INTERVAL N/A




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 29A
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT [D: Switchgear Room Air Handling MANUFACTURER: Reliance MODEL #: 1YF-882577, 2YF-882577
(1) Unit Fan Motor 1YF-882758, 2YF-882758

" RECIRCULATION — RADIATION i L

RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(T1D) (2) (TID)

1. 0X103RAD 2X10%RAD

QUALTFICATION REPORT: NUC-9 (CNM-1320.00-0003) and Radiation Qualification Report (CNC-1381.05-00-0055)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSR



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 30

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
EQUIPMENT 1D: Containment Spray Pump MANUFACTURER: Westinghouse, Buffalo MODEL #: 74F18671 S/N 1 & 2
(1) Motors 74F18672 S/N 1 & 2
S - RECIRCUTATION —  RADIATION —
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(T1ID) (2) (T1ID)
1. 0X10°RAD 2. 0X10%RAD
QUALIFICATION REPORT: NUC-9 (CNM-1320.00-0003) and CNM-1318.00-0004; CNM-1318.00-0005
METHOD: Test
EPSR

REPLACEMENT INTERVAL: N/A



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 32
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT 1D: Safety Injection Pump Motor MANUFACTURER: Westinghouse MODEL #: VSHX (TEWC)
(1) (NSSS)
i RECTRCULATTION RADIATION A B
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
1.CX10%RAD 2.0X10%RAD

QUALTFICATION REPORT: WCAP8754, Rev. 1 (CNM-1201.05-0424)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A MEQP



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 33
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT 1D: Valve Motor Operators MANUFACTURER: Limitorque MODEL #: SMB RH Motor Insulation
(1)
T UURETIRCUTLATION RADTATION S T LR e ey T v
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(T1D) (2) (T1ID)
2.8X105RAD 2X10%RAD

OUALTFICATION REPORT: 600-376-A, September 1972 and 600-465, December 1975 (CNM-1205.19-0001)

METHOD: Test

REPLACEMENT INTERVAL: N/A . MEQP



CATAWBA NUCLEAR STATION - UNITS 1 AND 2

Page 34
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT

Rev. 1

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT 1D:
(1)

QUALTFICATION REPORT:
ME THOD :

Test

REPLACEMENT INTERVAL:

Valve Motor Operators MANUFACTURER: Limitorque MODEL #: SMB B Motor Insulation
- RECTRCULATTON RADTATION L L F
RADIATTON LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (TID)
2.8X10%RAD 2X107RAD

BOOO3, May 1976 (CNM-1205.19-0001)

N/A ME QP




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 35
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Valve Motor Operators MANUFACTURER: Rotork MODEL #: NA-1
(1)

- B - RECIRCULATION —  RADIATION o

RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(T1D) (2) (T1D)
2.8X10%RAD 2X10%RAD

QUALTFICATION REPORT: TR-116, October 1973 (CNM-1205.19)
METHOD: Test

REPLACEMENT INTERVAL: N/A MEQP




EQUIPMENT 1D:
(1)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENI

Valve Motor Operators

MANUFACTURER: Rotork

MODEL #:

Page 36
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NA-2 with NA-1
Switch Mechanism

. RECTRCUTATION 'RADTATION
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1D)
4. 2X10°RAD 3X107RAD

QUALTFICATION REPORT: N 14/2, May 1980 (CNM-1205.19-0019)

METHOD: Test

REPLACEMENT INTERVAL: N/A

MEQP



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 37
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID- Valve Solenoid Operators MANUFACTURER: Valcor MODEL #: V70900-21-3
(1)
o - 77 7 RECTIRCUTATION RADTAYION
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
7.8X10%RAD 2X10%RAD

QUALTFICATION REPORT: QR-70900-21-1, Rev. A; QR-52600-515, Rev. B; MR-70905-21-3-1 (CNM-1210.04-253, 254 and MCM-1210.04-119)

METHOD: Test/Analysis

REPLACEMENT INTERVAL: 5 years MPIC



EQUIPMENT 1D:
(1)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2

Page 38

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENI

Valve Solenoid Operators MANUFACTURER: Valcor MODEL #: V526
4 RECIRCULATION ~ RADTATION Pl el St ply
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(T1D) (2) (TID)
2.8X105RAD 2X10%RAD

QUALTFICATION REPORT:

METHOD: Test

REPLACEMENT INTERVAL:

QR-52600-6042-1 (CNM-1205.08-0047)

N/A

MEQP



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 39
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: 3-way Valve Solenoid Operators MANUFACTURER: ASCO MODEL #: NP8320A172E/V
(1)
) o RECTRCULATION RADIATION
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1D)
1. 1X10%RAD 2. 0X107RAD

QUALTFICATION REPORT: AQR-67368 Rev. 0 (CNM-1211.00-1780)

METHOD: Test

REPLACEMENT INTERVAL: See Appendix C of AQR-67368, Rev. 0 MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 40
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Electro-Hydraulic Damper MANUFACTURER: ITT General Controls MODEL #: NH-90 Series
(1) Operators
- L N - e RECTRCULATION RADIATION 4
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
8X10°RAD 1.0X107RAD

QUALTF ICATION REPORT: ITT General Controls Test Report #730.1.140

METHOD: Test

REPLACEMENT INTERVAL: 4.5 years MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 41
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: EPR Insulation
(1) ‘Medium Voltage (Procurement
Specs: CNS-1354.01-00-0001
& 0003)
- RECTRCUTATTION RADTATTON ST £ e
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(T1ID) (2) (T1D)
2X105RAD 2X10%RAD

QUALTFICATION REPORT: G-3 (CNM-1354.00-0007)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 42
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EOUIPMENT ID: Cable MANUFACTURER: Okonite MODEL #: FR-EPR Insulation (Procurement
(1) Control Specs: CNS-1354.02-00-0001
& 0002)
- RECTRCULATION RADTATION o RN

RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(T1D) (2) (T1D)
2X105RAD 2X10%RAD

QUALTFICATION REPORT: FN-1 (CNM-1354.00-0006)

ME THOD Test

REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 43
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
FQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL # Tefzel
(1) Hookup wire Insulation (Procurement
Spec: CNS-1354.04-00-0006)
- ~ RECIRCULATION RADTATION e
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1D)
2X10°RAD 2X10%RAD

QUALTFICATION REPORI: K-0-1 (CNM-1354.00-0004)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 44
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSEDR TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Cable - MANUFACTURER: Brand-Rex MODEL #: XLPE Insulation
(1) Control (Procurement
Specs: CNS-1354.02-00-0001
& 0002)
S I RECTRCULATION RADTATTON
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
2X105RAD 2X10%RAD

QUALTFICATION REPORT: F-C5120-1 (CNM-1354.00-0023)

METHOD-  Test

REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 45
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1F EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

o EQUIPMENT ID: Cable - MANUFACTURER: Brand-Rex MODEL #: XLPE Insulation
(1) Coaxial (Procurement
Spec: CNS-1354.04-00-0004)

. “RECTRCUCATION RADTATION
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TiD) (2) (T1D)
2X10°RAD 2X105%R2D

QUALTFICATION REPORT: F-C5120-2 (CNM-1354.00-0021)

METHOD: Test

REPLACEMENT INITERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 46
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENI

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR Insulation
(1) Hookup Wire (Procurement
Spec:  CNS-1354.04-00-0006)
i - RECTRCULATTON RADTATION
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1D)
: 2X10%RAD 2X10%RAD

GUALTFICATION REPORT: Test Report F-C4836-4 (CNM-1354.00-0017)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS



EQUIPMENT 1D:
(1)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 47
SUMMARY OF ENVIRGNMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OQUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
Cable - MANUFACTURER: Anaconda MODEL #: EPR Insulation
Medium Voltage Power (Procurement
Specs: CNS-1354.01-00-0001
& 0003)
RECTRCUTLATION RADTATION e
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1D)
2X105RAD 2X1G5RAD

QUALTF ICATIUN REPORT: F-C4350-3 (CNM-1354.00-0003)

METHOD: Test

REPLACEMENT INTERVAL: N/A

EPSS



EQUIPMENT 1D
(1)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 48
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULAIION RADIATION ENVIRONMENT

Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR Insulation
Control (Procurement
Specs: CNS-1354.02-00-0001
& 0002)
. ~ RECTIRCULCATION - RADTATION o P
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(11D) (2) (TI1D)
2X10°RAD 2X10%RAD

QUALTFICATION REPORT: F-C4969-1 and 80282 (CNM-1354.00-0009)

ME THOD Test

REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 49
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMEN] AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR Insulation
(1) Instrumentation and Control (Procurement
Specs: CNS-1354.03-00-0001,
0002 & 0003)
o R . . T % iEvattiads S R .
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (TID)
2X10%RAD 2X10%RAD

QUALTFICATION REPORT: F-C4836-2 (CNM-1354.00-0020)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 50
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POS™-LOCA RECIRCULATION RADIATION ENVIRONMEN!

EQUIPMENT 1D. Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR Insulation
(1) Low Voltage Power (Procurement
Specs: CNS-1354.01-0C-0001
& 0003)
RECTRCOUUATION RADTATION TR
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
: . B _ N o e
\
| 2X10RAD 2X10%RAD

QUALIFICATION REPORT: F-C4350-2 (CNM-1354.00-0002)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS




CATAWBA NUCLEAR STATION - UNITS 1 AND ? Page 51
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
[OCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
EQUIPMENT ID: Cable Termination Splice MANUFACTURER: Raychem MODEL #: WCSF-N
(1) Material
- RECTRCUTATION RADTATTON - et =

RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1D)
2X10°RAD 2X10%RAD

QUALIFICATION REPORT: F-C4033-3 and 71100 (CNM-1367.01-0002)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 52
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT [D: Seal Material - MANUFACTURER: 3M MODEL #: Scotch Cast 9 Epoxy
(1) (XR-5240)

~ RECTRCUTATTON RADTATTON
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (11D)

2X10°RAD 2X10%RAD

QUALTFTCATION REPORT: 44390-1 (CNM-1364.00-0001)

METHOD: Test

REPLACEMENT INTERVAL:




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 53

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
EQUIPMENT [D: NSR Filters/Electric Heater and MANUFACTURER: Indeeco MODEL #: N/A
(1) Control Panels
. - RECTRCULATTON RADTATTON
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1ID)
1. 0X10%RAD 1. 0X10%RAD

QUALTFICATION REPORT: CCL No. A-447-82-01 (CNM-1211.00-1544)

METHOD: Test

REPLACEMENT INTERVAL: N/A MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 54
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
EQUIPMENT ID: NSR Filers/Electric Heater MANUFACTURER: Indeeco MODEL #: N/A
(1)
- : RECTRCUTATTON RADTATTON - N
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1ID)
2.0X107RAD 2. 0X10%RAD

QUALTFICATION REPORT: A-447-82-01 (CNM-1211.00-1544)

METHOD: Test

REPLACEMENT INTERVAL: N/A MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 56
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Control Room Area Chillers MANUFACTURER: Carrier MODEL #: 19FA
(1) Auxiliary Power Panels

~ RECTRCULATION ~ RADTATTON
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (TID)

5.6X10° 1. 0X10%RAD

QUALTFICATION REPORT: A-133-77 (CNM-1211.00-0071)

METHOD: Test

REPLACEMENT INIERVAL: See Section 5, Table 5.1 in Test Report A-133-77




CATAWBA NUCLFAR STATION - UNITS 1 AND 2 Page 57
SUMMARY OF ENVIROMMERTAL QUALIFICATION OF CLASS 1E FQUIPMENT Rev. 2
LOCATED OUTSIDE CONTATNMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
FQUIPMENT ID: Control Room Area Chillers MANUFACTURER: Carrier MODEL #: 19FA
(1)
TR T T A ~RECTRESUATION RADIATION P
RADIAT iON LEVEL 10 WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
- 5.6X10°RAD 1. 0X10°RAD

QUALTFICATION REPORT: A-133-77 (CNM-1211.00-71)

METHOD: Test

REPLACEMENT INTERVAL: See Section 5, Table 5.1 in Test Report A-133-77 MDSS



CATAWSA NUCLEAR STATION - UNITS ! AND 2 Page 58
SUMMARY OF ENVIRONMENTAL QUALTFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
EQUIPMENT ID: Humistat/Auxiliary Bidg. MANUFACTURER: American Instrument MODEL #: Humistat 15-3239
(1) Exhaust and CIMT Purge Isolation 15-1219
Tt S L e RECIRCULATION RADTATION o
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1D)
3.0X10°RAD 1.0X107RAD

QUALTFICATION REPORT: Report No. RR-1A (CNM-1211.00-564)

METHOD: Analysis of industry tests.

REPLACEMENT INTERVAL: N/A MDSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 54
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
EQUIPMENT 1D: 1EATCY MANUFACTURER: Duke MODEL #: N/A
(1)
(3)
R . RECTRCULATION RADIATION ; - B
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (T1ID)
1. 0X10*RAD 1.25X10*RAD

QUALTFICATION REPORT: CNC-1381.05-0G0-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 60
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4§
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: 1EATCYA MANUFACTURER: Duke MODEL #: N/A
(1)
(3)
e x - RECTRCULATION “RADTATION s ek Sen i e
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (T1D)
1.2X10*RAD Later (See JCO)

QUALTFICATION REPORT: Later

METHOD: Later

REPLACEMENT INTERVAL: N/A ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 61
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULAYION RADIATION ENVIRONMENT
EQUIPMENT 1D: 1ELCPO112 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)
phaaalr o The - RECTRCUTATTON - RADTATTON D e
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (T1D)
5.0X10°RAD 1. 25X10*RAD

QUALTFICATION REPORi: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 62
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT 1D: 1ELCPOL13 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)
- o R RECTRCULATTON RADTATION c e
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (TID)
1.25x10%Rad 1.25x10*Rad

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 64
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
EQUIPMENT 1D: 1ELMC0020 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)
i Skl Rt RECTRCULATTON RADTATION = LR L
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
9. 0X10*RAD 1. 25X10"RAD

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 65
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT 1D: 1ELMCO021 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)
A - L RECIRCUTATION o RADTATION e
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
1.25x10*Rad 1.25x10*Rad

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT
LOCATED OuTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT 1D: 1TBOX0015 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)
e R, ~ RECIRCULATION —  RADTATION
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALITFIED
(11D) (2) (T1D)
2.8X10°RAD 3.0X107RAD

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A

Page 66
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ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 67
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: 1TBOX0019 MANUFACTURER: Duke MODEL #: N/A
(1)
(")
i ' ~ RECTRCULATTON RADTATION = i

RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (T1D)
2.8X10°RAD 3. 0X107RAD

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 68
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
EQUIPMENT ID: 17BOX0020 MANUFACTURER:  Duke MODEL #: N/A
(1)
(3)
A SR e RECTRCULATION RADIATION S epdn, won L T
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (T1D)
3.0X10°RAD 3.0X107RAD

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 69

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev.
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT [D: 1TBOX0021 MANUFACTURER:  Duke MODEL #: N/A
(1)
(3)
" " RFCIRCUCATION RADTATION T
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFTED
(TID) (2) (TID)
3. 0X10%RAD 3. 0X107RAD

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE

3



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 70
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
EQUIPMENT 1D: 1TBOX0298 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)
Tha=e,, BT RECTRCULATION RADTATION i
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (TID)
9. 3X10°RAD 1. 0X10%RAD

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT

Page 71
Rev. 3

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENI

EQUIPMENT ID: 1TBOX0299 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)
et SR R e
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(T1D) (2) (T1D)
1. 9X10°RAD 1. 0X10°RAD

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A

ECSE



EQUIPMENT 1D:
(1)
(3)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 72
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LCCA RECIRCULATION RADIATION ENVIRONMENT

1TBOX0345 MANUFACTURER: Duke MODEL #: N/A
" RECIRCOCATION —_ RADTATION
RADIATION LEVEL 10 WHICH
ENVIRONMENT QUALIFIED
(11IR) (2) (T1D)
4.9X10°RAD 2. 7X10%RAD

QUALTFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 73
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT 1D: 1TBOX0346 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)
RECTRCULATION RADTATTON N e TS
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFTED
(TIn) (2) (T1D)
5. 6X10°RAD 2. 7X10°RAD

QUALTFICAYION REPORT: CNC-1381.05-00-0054

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A - ECSE



EQUIPMENT 1D:
(1)
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 0
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

General Purpose Dry Type MANUFACTURER: Square D Co. MODEL #: "Watchdog"
Iransformers

- RECTRCULATTON RADTATION SR 3
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(T1ID) (2) (T1D)
5.6X10°RAD 1. 11X10°RAD

QUALTFICATION REPORT: CNM-1308.03-16

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 75
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 0
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT [D: Motor Control Centers MANUFACTURER: Nelson Electric Co.  MODEL #: 1035V
(1)
'_ ~ RECIRCUCATION —  RADIATION DR,
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALTFIED
(TID) (2) (T1ID)
7.3X10°RAD 2X105RAD

QUALTEFICATION REPORT: CNM-1314.01-268

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENIT Rev. 0
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENIT

EQUIPMENT 1D: 4160 Volt Metal Clad MANUFACTURER: Brown-Boveri Electric MODEL #: 5SHK250
(1) Switchgear

RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED

(T1D) (2) (TID)

7.3X103RAD 1X105RAD :

QUALTFICATION REPORT: CNM-1312.02-81

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS

-~ RECIRCOCATION — RADIATTON —



EQUIPMENT 1D:
(1)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENIT
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

4160/600 Volt Load Center MANUFACTURER: Westinghouse MODEL #: ASL
Iransformers

Page 77
Rev. 0

RECTRCULATION RADTATION . L
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (T1D)
7.3X103RAD 1X104RAD

QUALTFICATION REPORT: CNM-1312.06-57

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A

tPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 0
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: 600 Volt Load Centers MANUFACTURER: Brown-Boveri Electric MODEL #: K1600S, K2000S
(1)
L N gt ~ RECTRCUTATION RADTATTON A I L
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
7. 3X103RAD 1X10°RAD

QUALTFICATION REPORT: CNM-1312.06-58

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 0
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: 125vDC and 120VAC Power MANUFACTURER: Nelson Electric Co. MODEL #: 10350
(1) Panelboards
. ) ki RECTRCULATION RADIATION - T
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
4. 1X10*RAD 1X10°RAD

QUALIFICATION REPORT: CNM-1314.01-268

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 80
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 0
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMEN!

EQUIPMENT 1D: 125VDC and 120VAC MANUFACTURER: Nelson Electric Co. MODEL #: 10350
(1) Distribution Centers
e TR o = ~ RECTRCUCATION RADTATION I
RADIATION LEVEL TO WHICH
ENVIRONMENT QUALIFIED
(TID) (2) (TID)
7.3X103RAD 1X10°RAD

QUALTFICATION REPORT: CNM-1314.01-268

METHOD: Test/Analysis

REPLACEMENT INTERVAL: N/A EPSS
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Rev. 1

CATAWBA NUCLEAR STATION - UNITS 1 AND 2

ENVIRONMENTAL QUALIFICATION OF CLASS 1E
EQUIPMENT LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO
POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

Note 1

Class 1E equipment that is exposed to the post-LOCA recirculation radiation
environment has been evaluated for proper radiation qualification and is
included in this table if it is exposed to a tota) integrated dose equal to
or greater than 1X103RAD. A total integrated dose (i.e., forty year normal
plus one year accident dose) of less than 1X103RAD is considered negligible
since no materials have been identified at Catawba that exhibit a significant
using mechanism when exposed to less than 1X103RAD.

Note 2

The recirculation radiation environment consists of the forty year normal
operating radiation dose plus the dose received from one year of post-LGCCA
reactor coolant recirculation. Equipment with Replacement Interval will
experience less than the listed total Integrated Dose.

This attachment addresses Class 1E equipment located outside containment that

is exposed to the post-LOCA recirculation radiation environment. Because this
harsh radiation environment outside the containment results from an accident
(LOCA) inside the containment, no other accident conditions are assumed to exist
outside the containment. Therefore temperature, pressure, relative humidity,
chemical spray and submergence outside containment are not applicable.

Note 3

The equipment Tisted is a NEMA 4 enclosure containing general application
devices (i.e., relays, switches, terminal blocks, etc.). The qualified
environment is dictated by the single limiting device contained in the
enclosure. The enclosure and device qualification is documented in calculation
CNC-1381.05-00-0054.
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TRANSMITTERS (MODEL 763 AND 764) TEMPERATURE PROFILE (WCAP9885)

As a part of the Catawba EQ audit, the NRC requested additional information
concerning the temperature profile of the qualification test (WCAP 9885).
Specifically, the FSAR peak postulated accident temperature has a time dura-

tion of approximately 10 minutes versus the qualification test peak temperature
duration of approximately 5 minutes.

Wwestinghouse has performed a thermal analysis of the transmitter. (See
Figures 1 and 2).

The dashed curve of Figure 1 is the actual Barton test profile. The solid

curve of Figure 2 is the calculated temperature inside the transmitter during
the actual test analyzed out to 10 minutes. The solid curve of Figure 1 is

the lower compartment postulated accident profile which envelopes the Catawba
accident profile. The dashed curve of Figure 2 is the calculated temperature
inside the transmitter during the postulated accident represented by the

solid curve of Figure 1. These curves demonstrate that for a temperature/
duration in excess of the Catawba accident environment, the internal transmitter
temperature does not exceed the transmitter temperature experienced during

the qualification test.
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ADDITIONAL DOCUMENTATION ON ROF RTD'S
(MODEL 21205) SUBMERGENCE CAPABILITY

The Catawba reactor coolant system wide range temperature detectors are
located inside the containment below the maximum post-accident water
level. As a part of the Catawba EQ Audit the NRC requested additional
information concerning the capability of these RTD's to function while
submerged.

These RTD's are hermetically sealed units with Flexonics Type 401 H
stainless steal hydrostatic hose (See Attachment 1) covering the RTD
leads. The hydrostatic hose is rated from 70°F to 150°F at corresponding
pressures from 2660 psig (at 70°F) to 1064 psig (at 1500°F). These
pressure ratings are in accordance with USA Standard Code for Pressure
Piping and with the ASME Boiler and Pressure Vessel Code, Section VIII.

To assure leak tightness of each RTD hydrostatic hose covering the RTD
leads, helium leak rate testing is performed by the manufacturer on each
RTC. _The acceptance criteria for the helium leak rate test is less than
1X10-7 Std. ¢m3/S. ASTM Standard £427-71, Testing for Leaks Using the
Halogen Leak Detection (See Attachment 2) states that 'experience has
shown that, at the same pressures, gas leaks smaller than 1X10-2 Std. cm3S
will not show visible leakage of a liquid such as water . . ."
Additionally, using the formula from Section 7.1.6, of E427- 71 "Correlation
of Test-Gas Leakage with Other Gases or Liquids at Different Operating
Pressures," it has been determined that for the postulated accident
environment the anticipated leakage is insignificant and well below the
acceptance criteria as specified by the manufacturer (See Attachment 3).

Based on the temperature and pressure capability of the hydrostatic hose,
its stainless steel construction, the conservative nelium leak rate test
applied to each RTD, and the qualification program results documented in
WCAP 8687, Supplement 2, EO6A, the RdF RTD's are qualified for their
application at Catawba. Additionally, the RTD leads terminate to the
field cable above the maximum post-accident flood level thereby precluding
a submergence problem with the RTD termination.
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Flexonics Technical Data —Corrugatea Fiexible Metal Hose

Series 400M / Stainless Steel Type 321
Annular Corrugations (continued)

MIN. LIVE MINIMUM T BEND
LENGTH RADIUS (INCHES) MAXIMUM MAXIMUM NOMINAL
FOR WORKING TEST BURST

NOMINAL HCSE WEIGHT VIBRA. INTER. PRESSURE PRESSURE PRESSURE

MOSE 1.2 HOSE Q.0 PER FT ’ TICN STATIC MITTENT (PSIG) (PSIG) (PSIG)

(INCHES) TYPE (INCHES) (L8S.! [INCHES) BEND FLEXING @70°F @70°F @ 70°F

12 400M 19.40 14.50 P 47 24 1.0 § -
i0™ 19 85 20.10 29 47 34 8s 27 340
20 4050M 21.70 20.40 32 84 106 1.0 1.5 -
a1\ 21.9% 25.44 2 83 106 70 105 280
24 ceM 25.70 24.50 35 62 12 1.0 1.8
agim 25.95 31.3 35 62 128 20 80 160
30 apom 32.00 30.60 47 78 158 (o) 1.5
L01M 32.258 £0.20 47 78 158 22 33 88
Series 400H / Stainless Steel
. CONSTRUCTION — Heavy weignt corrugated 7-3 1860
stainiess stee: (for aggec corrosion resistance! ¢lose oitzh
Nose with annuiar corrugations & T-321 stainiess steel braic
SIZES — %" thru 8" * as snown & some intermediate sizes
upen reguest.
MAXIMUM WORKING PRESSURE — Fuil vacuum to 4500
PSIG, cepenaing on size.
TEMPERATURE — To 1500 £ BN S b
\ 402» Couore 2rame
cacwH ag V14 3% " 5% 265 200 -

&% 401H 55 @ 21 3% 0 S 2660~ 4000 10650
4NH 61 28 3% a 5% 4500 6750 18CQ0
400H .66 ] 4 1" 6 133 200 -

Y 4014 73 29 45 1'% 8 1610 241§ 6440
4C2ZH 73 .38 4, 1'% 6 23800 4325 11600
400G+ .84 36 s 1% 7 133 200 —

Ya 401H 80 47 B 1% 7 1310 1965 §2490
402H .96 .88 5 1% 7 2385 3530 8420
4704 1.21 ! €3 ' 8 100 180 o

Ye 4UH 127 .87 S¥% 2' 8Y 915§ 1370 3660
402H 193 1.04 8% 2'% Va 1650 2475 6600
400H 1.83 92 / 2% 10 63 9s -

1 40'H 1.589 1.11 7 2% 10 64¢ 965 2580
4024 1.68% 1.30 7 2% 10 1163 1745 4660
400M 1.86 1.4% T 3% 11 80 30 -

1% 40 1.92 1.63 7Y % 1% 545 820 2180
402H 1.98 1.94 " 3% 1% 985 1470 3820
400 2.19 1.78 g 3% 13 43 65 -

1% 401H 1Y 2.10 8 3% 13 560 84Q 2240
402H 2.35 2.50 8 3% 13 1000 1500 4000
400H 2.82 2.38 8% 5 16 2 34

2 401+ 2.9 2.84 3 - 16 4580 678 800
402H 2.39 3.38 9 S 18 810 1218 3240
400N 3.00 1.88 7% ? 17 14 20 -

PR 201+ - ) .82 7% 7 17 8§70 885 2280 i
402M 3.24 3.83 7% 7 17 1030 1545 4120
@200~ 3.87 2.28 9 8% 2! S 14 -

3 a0~ 369 3.16 el 8% 2t 480 67% 18C0
402 33 414 E 8% 21 820 1230 3280
400K 4.72 3.00 10% 11 27 4 2

4 40 18 4 33 1.96 Q% ! e’ 285 428 140
402m 4.36 5.04 0% 1 27 §18 770 2060
400 700 §.58 19 16! - 5z '0 -

2 40 '~ 7.18 7.36 19 16' B =40 360 360
402M 7.8 g 40 19 '8 <! <30 543 720

8 400 328 737 2 1% 4 2 ’ s =
A0 1™ 3.3 1091 e « 1% < P A 410 1C0
1288 over 3 they 30 are avaiiadie ‘or most comman Si2€ requiremants 3s wel 3y sOme extr3-urdinary size

€a
wICH se'gctron of wall trigkness & muln oiv noses are 3isg dvaiaoie uoon regues!, consuil factory




Fleagnics
Flexiple Meatal Hose
+ Seiection Factors

Pressures Tempr ‘ture

Flexonics pressure ratings are in accorgance with For operating temgeratures in excess of 70°%, ine

Industry-wice good practice and are consonant with the tabuiated pressures must De decreased n accsrcance

requirements of tne USA Stancard Code for Pressure with the "'‘Conversion Factor's listed in the adie neiow

Piping and ihe ASME Boiier anc Pressure Vesse: Caae, Since the pressure raungs are Dasec on anneaied

Sec. Vil material properties, no reduction in pressure ratings

Maximum Working Pressure: Maximum operating is necessary for fitung artachment by TIG weiging,

pressure 1o wnich the hose should De subjected. it s orazing, silver drazing, or soft soider.

estapiisned 25% of the Nominal Design Burst Pressure.

The nose may be deflectes within the specifieg

benc radius range.

Maximum Proof Pressure: Maximum test pressure o

wmich the hose should be subjected. It 1s estabiisned at

150% of the Maximum Working Pressure with the

“nse installed straight. No harmtul deformation snail

Mot Conversion Factors

Hycrostatic fieid tests of hose assemblies instailed in Apply 10 pressure rating for eievateg temgeratures

varying degrees of radial bend or parallel offset shouid be ten

limiteg to 120% of the maximum rated working TEMPERATURE . f‘,",'_‘.m“ , LLI

pressure at 70°F, or 150% of the actual operating 4 STAINLESSSTELL  STEZL  MOMEL  8RON(E

pressure, whichever s the lesser. 7 Lo 100 1.£0 189
150 37 33 33 32

Nominai Design Burst Pressure: The pressure at 200 3 37 0 33

which the hose can be expectied !0 rupture, based on the %,‘-.0 2 26 37 %

mimmum anneaied uitimate tensie strengtn of the braig 3;8 ;2 3 - i

wire and corrugated hose alloys at 70°F and the hose 00 i 3 %3 )

instailed straight. 450 81 86 n 75

Puisating or Shock Pressures ;gg ;2 8 13

When puisating, surge or shock pressures exist, such 750 ] és "

as occur due to fast closing vaives, the peak pressure 30C 88 S 0

shail not exceed 50% of the Maximum Working 500 & %

Pressure. installation shail be such that there s no initial 1090 :‘»O

slack in the braic when the pressure puise, surge or }ézo ;g

shock occurs. 1300 <

Braided Hose x§33 :3

Whenever appreciable internal pressure 'S appiied 1o a
corrugated or interiocked metal hose, it will elongate
uniess restrained. Generaily this restraint 1s proviceg Dy

a wire braid sheath over the hose. The Draid has

little effect on bending or flexioilitv of the hose. However
in extremely short !engths of braided and pressurized
hose, acditional benaing forces are regquirec tecause of Maximum Service Temperature
braig frniction.

Consuit Flesomics engineening whenever service CONGILioNs necessitate cantideration
af the :nflyence of long time e2003ure at eievates lemperature

MAXIMUM MAXIMUM
Where the strength of the braid sheatn ¢ the limiting ALLOY TEMP °F ALLOY TEMP °F
factor. agditional working pressure may e J3ined AISI Staniess Steet Type Brazing (RCuInC 3t 8CuP D)
Dy using two Or more Draids. However, wnhen the nocp 321 150 dranze ose 450
rupture strength of the corrugated or interiocked Nose s Hsal 1500 Steei rose 350
the imiting facier, no acaitional pressure resisiance :‘:g 3 Suver :"Pl:_'_'z. »
is gained with acaiuonal Sraigs " ‘d'*i':". ‘_‘m:;;;;;‘i‘;' - 0
Unbraiged Hose : ::::::laxe tan C cemmerciai Assestas .::
At Maximum ‘1‘-‘{:!!;“,'; ='ess.,3.'e ! o :.:t: 2lastuc él‘:.‘:g 253 .'55
elongation will occur 'n unbraigec nese assemciies o g{l-s.s’ ‘ 5‘29
‘ avoid sqQuirm. untraided ncse shouid Se unrestraineg 3t ;::;'_’ m 328915082 0 ': o
one eng. or installeg n such 3 manner 3s 0 allow Savamnng %) :35
free axial expansion due (o pressure, as n 2 S0t Soiger (PY 43 Sa 40 17!
180° iocn Py 35 50 § 130




Fiow Velocity

11 Where ‘low velccity exceeas 100 ft/sec gas (S0 k-
Sec \quigd), In unoraiced ncse, or 150 ft/sec gas

(73 "t/ sec liquig), n braided hose. a3 ‘lexible metal
hiner of fully interiocked (RT) hose should be used.
When the nose is installeg n 3 Dent condition, these
flow vaiues should be recucea by 30% for 3 90°
oenc. 25% for a 45° benc, ana so on. preportienai
0 ne angle of bend. 'n cases wnere veiocity exceeds
tNe acove values, the next iarger size corrugated

hose snouic De usea with the flexioie RT liner size
equivalent to the mating pipe size.

2) Where the amount of pressure drop through longer
lengths of hose is a significant facior, a larger ciameter
Nose may De required. As a broac ruie of thump,
pressure Qrop through 3 corrugated metal hose s
dporeximately three umes that in comgoaradle size
stancarc stee! pioe. For more accurate calcuiations of
pressure drop, consuit Fiexonics Engineering.

Motan

Most ingustrnal appiications can be reguced to one
five classes of motion:

O
-

1] Angular Motion: Motien that occurs wnen one end
of a hose assembiy is defiected in a simple nend
witn the ends not remaiming parallel. Angular motion
may De incorporated in an installation 0 accommodate
misalignment and vibraticn only, But must not De

usedq 0 accommocate expansion that wouid resuit in
unioading the braid. Refer to diagram, page 20 ana chant
on page 26.

2) Axiai Motion: This type of motion occurs when
one end of 3 hose assemoly is ceflected along its
longitudinal axis. Axial meuten s applicadble to annular
corrugated, unpbraided flexibie hose oniy. Neither nelical
hose nor braiged hose shouid be used .n axiai maotion
applicauons.

3) Offset Motion: Motion that occurs wnen ane end
of the hose assempoly s deflected in a plane
perpendicular to the longitudinal axis with the encs
remaining parailel. Offset :s measurea in nches of
aispiacement of the free ena center line from the fixed
ena center line. In offset motion spolications, the
cffset snouid never be greater :han cne-fourtn (25°%

of the mimimum c¢enter line bena racius. Refer 10

-~ -

diagram. page 20 ang chants on pages 2! thru 23.

4) Radial Motion: This 'vpe of moton Iccurs wnen
the center ine of a hose assemoiv /s cent «n 3 Circuidr
arC. in ndustnal appications. racial MONON i§ MOst
commeniv 'ound in traveiing iocos. Refer 10 ¢lass

A & 3 rravenng loops, pages 20 ana 28

Fiexgnic
Flexible Metal Hose Selection Facror

5} Random Motion: Non-pregictapie motion that occurs
from manual hanaiing of a3 nose assemoiy Loaging

ana Jnicacing Nose would generaily fail into this
category. Abusive hancling of hose is an imporiant
factor to consigder in apoiications invoiving rencom
motions. The use of an intericcked (RT-8 or RT.3) guarg
over the corrugated nose s recommendec !0 orotect
the nose assembly from rougn nandiing ang over-
dencing '’ agjacent to the enc fittings. Refer 1o

ciagram, page 20.

Motion Frequency

The frequency of a partcular ciass of motion to whicr
a flexibie meral hose mav Se supjecied v regeated
flexing or Dencing. The frequency of motion may se
diviced into three Basic categories: namely vibration
intermittent, anc continuous. The mimimum live iengtn
requirec for these moticn categories may ne selected
as follows:

A. Vibration — For the normal vioration encountered

N iNgustnal Jophicatons, such as pump and compressur
discnarge lines anc engine exnaust installatons. the
hose live lengtns snouic te taken from the Minimum

Live Lengtn For Vidration coiumn on pages § thru 13.

Normal vibraticn is shown as the unshaded area of the
chart on page 20. If the expected comoination of coudle
amgiituge (total motion excursion) ana freguency

falls into the shadec area, consuit Fiexonics
Engineerning.

Cautinn: Aveid hose resonance. If resonance s
antic:patea, consult Flexonics Sngineering.

8. Continucus Mation — Mation that oceurs on 3
regular cyclic dasis normaily at a slow cyciic rate ang
constant travel. For Continucus Lateral Qffser Motion
doubie the minimum centeriine bena ragius required for
Intermittent Flexing snown on pages § thry 1 3.

C. Intermittent Mouon — Motion that sccurs on 3
féguiar or irreguiar cychic pasis normaily the result of &
thermal expansion ang :contracilicn or other non-
continuQus aclons.

The intermittent flexing seng racius shown on pages 8
tnru 13 shail be usea 0 tne ‘ormulas for anguiar
ragial ana corfset moticn wnen cetermining ncse ive
ength for intermittent motion

fagdius ¢

XiSie met3! nCse may te tent ‘cr nstailat on
NG further motion s 0 oe ‘mposec ciher than normal
vigration

9 Siatic 3ent — The minimum center tenc
e




/4 TTae h e f Z
qg‘rp Designation: E 427 - 71

Standard Recommended Practice for
TESTING FOR LEAKS USING THE HALOGEN LEAK
DETECTOR (ALKALI-ION DIODE)!
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2.5 Method C (Fig. 3A and B) is suited for
leak testing items which have a maximum
cross-section dimension of 1.968 in. (50 mm).
but may be as long as 32.81 ft (10 m). In this
method, air, either atmospheric or purnified, is
passed over the halogen-pressurized part.
which is inside a close-fitting container. The
discharge air from the container is sampled by
the haiogen detector. and any additional hal-
ogen content indicated. The shroud principle
may be applied in a2 manner as simpie as Fig
JB. wherein a piece of tape is applied around a
flanged joint to be tested, or as complete as in
Fig. 3A. The latter provides isolation of the
detector from atmospheric halc ens, a pure-
air reference supply, and a conven.2nt calibra-
tion means. This enabies detectioh of leaks as
small as | x 10~* Sid cm?/s.

2.6 Method D (Fig. 4) is useful for high-
production testing of small items such as tran-
sistors which have been previously subjected to
a halogen gas pressure above atmospheric
(bombed), or testing the sealed-off end of a fill
tube, and the like. In this method, the end of
the shroud is always open, and the detector
always draws a sample from the lower end.
Atmospheric halogens are prevented from en-
tering by a laminar-flow pure-air curtain
When anv leaking object is inserted below the
flow division level, the leakage is then picked
up by the detector. This method 15 useful for
detecting ieaks down to | x 10-* Std cm?®/s in
size

2.7 Method E (Fig. $) is similar to Method
C (Fig. 3A). except it provides for testing
parts up to several cubic meters in volume.
This is accomplished by allowing the leakage
10 accur-ulate in the chamber for a fixed pe-
nod, while keeping it well mixed with a fan,
and then testing the internal atmosphere for
an increase 1n halogen content. The practical
sensitivity attainable with this method depends
primarily on two things. First, on the volume
between the shroud and the object: and sec-
ond. on the amount of halogen outgassing
produced by the object. Thus, a part con-
taiming rubber, plastics, biind cavities or
threads cannot be tested with the sensitivity

obtainable with a smooth metailic part. The
sensitivity of the test and net volume of the
svstem are related as follows

4, = LF ¥
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where: *
A, = the rate of halogen increase in the 1 ).

ume. Std cm?/s?,

the leak rate into the volume. Sid
cm?/s.

the flow rate in the detector probe
Stdcm’/s, and

the net volume of the system. cm?®

For practical operating considerations, the
minimum value of A, that shouid be used s
about 2 x 107" Std cm?/s* (This will give 2
detector readout of 100 x 10°* o¢ | » 10-*
Std cm?®/s after a 50-s accumulation period |
Thus. (based on F = 4 Std cm?®/s)a § = 10-*.
Sid cm?/s ieak may be detected in a system of
10 ¢cm?® net voiume, or a 5 x 10°*-Std em® ¢
leak in a 107-cm® system. Where variables
time, volume. and ieak ~ate permit. values of
readout shouid be set in the 10-" or 10-*.Sid
cm?/s range for ‘ess critical operation
Methods C, D, and E are well adapted for
automation of vaiving ana material handling.

3. Interferences

3.1 Atmospheric Halogens—When direct
probing (Methods A and B) is used to locate
leaks, the leak detector probe is drawing in air
from the atmosphere. If the atmosphere is
contaminated with halogen to a degree that
produces a noticeable indication on the detec-
tor, the detection of halogen from leaks be-
comes much more difficult. Significant atmos-
pheric contamination with halogen is defined
as the level where the detector response. when
the probe is moved from zero-haiogen air to
lest-area atmosphere, exceeds that expected
from the smallest leak to be detected. For reli-
able testing, atmospheric halogen must be
kept well below this level

3.2 Halogens Outgassed from Absorbent
Materials—When leak testing is done in en-
closures which prevent atmospheric contami-
nation from interfering with the test (Methods
A. B, and C). halogen absorbed in vanous
nonmetallic matenals (such as rubber or pias-
1ucs) mayv be reieased in the enclosure. !f the
amount reieased starts to approach the
amount from the leak in the same period of
time. then a reliabie (eak test hecomes more
difficuit. The amount of such matenals in the
enclosure. or their exposure to halogen must
then be reduced to obtain a meaningful test
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3.3 Pressurizing with Test Gas—In order to
evaluate leakage accurately, the test gas n all
parts of the device must contain substantially
the same amount of tracer gas. When the de-
Vice contains air prior to the introduction of
test gas. or when an inert gas and a tracer gas
are added separatelv, this may not be true.
Devices 1n which the effective diameter and
length are not greatly different (such as tanks)
may be tested sausfactorily by simply adding
tracer gas. Howevar, when long or restricted
sysiems are to be tested. more uniform tracer
distribution will be obiained by first evacu-
aung to a few torr, and then filling with the
test gas. The latter must be premixed if not
100 percent tracer.

4. Apparatus

4.1 Halogen Leak Detecior—To perform
leak tests as specified in this standard. the leak
detector should meet the following minimum
requirements:

4.1.1 Sensor—Alkali-ion diode.

4.1.2 Readout—Panel instrument or digital
readout.

4.1.3 Range (Lineary—3 x 10103 x 10-*
Std em?/s full scale,

4.1.4 Response Time—3 s or less.

4.1.5 Siability of Zero and Sensitivity—A
maximum vanation of =15 percent of full
scale on most sensitive range while probe is in
pure air. 3 maximum variation of =5 percent
of full scale on other ranges, for a period of |
min.

4.1.6 Controls

4161 Range—~Preferably in steps of about

4.1.6.2 Zero—Automatic 2eroing option is
desirable

42 Halogen Leak Standard—To perform
3k tests as specified in this standard. the leak
landard should meet the following mimimum
‘equirements:

42,1 Ranges—10 x 10°*10 10 x 10-"* Sud

m*’s full scale
+2.2 Adustabilitv—Adiustable leak stand-
1S are a convemience, but are not manda-

2.3 decuracv——s28 percemt of full-scale
‘1ue Or detter
* 24 Temperarure Coetficient—Shall be

eGP manulacturer
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4.3 Other Apparatus—Fixtures or other
cquipment specific to one test method are
listed under that method.

5. Material

5.1 Test Gas:

5.1.1 Test-Gas Requirements—To be satis-
factory, the test gas should be nontoxic, non-
flammable. not detrimental to common mate-
rals. inexpensive, and have a response factor
of one. R-12 (dichlorodifluoromethane.
CCL,F,) and R-22 (monochiorodifiuorometh-
ane. CHCIF,) have these characteristics. R-12
1s commonly used unless the higher pressure of
the more expensive R-22 is needed (130 psig
versus 70 psig at 70 F). If the test specification
allows leakage of 1 x 10°* Std ¢cm?/s or more.
or if large vessels are to be tested. considera-
tion shouid be given to diluting the tracer gas
with nonhalogen gas such as dry air or mitro-
gen. This will avoid operating in the nonlinear
portion of the sensor output, or in the case of
large vessels. save tracer-gas expense. How-
ever, the halogen content of the specification
leak shouid remain compatible with the ex-
pected level of atmospheric halogen and the
test method as outlined in Section 2.

NOTE 2—When a vessel is not evacuated prior to
adding test gas. the latter 1s automaucally diluted by
| atm of air

5.1.2 Producing Premixed Test Ge —If the
volume of the device or the quantity to be
tested is small. premixed gases can be conven-
iently obtained in cylinders. The user can also
mix gases by batch . the same way. Contin-
uous muxing using cahibrated orifices is an-
other simple and convenient method when the
test pressure does not exceed 50 percent of the
tracer gas pressure availabie (Note 3). An-
other method is to pass the nonhalogen gas
through the liquid tracer. This produces test
gas contaming the maximum amount of tracer
gas.

Note 3 Caution—The liquid tracer 2us supply
shouid not he heated above ambient temperuture

5.2 Pure Air. Air from Which Halogens
Have Been Removed 10 a Level of Less Than
I ppb (or Other Suitabie Nonhaiogen Gas.
Such as Nitrogen)

2.1 Reguirements
L.l Lessthan |
1.2 Less than 10 ppm of gases reactive

ppb of halogen

(VNN

TR

S11
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with oxygen, such as petroleum-base solvent
vapors,

5.2.1.3 Dew point 18 F (10 C) or more
below ambient temperature. and

5.2.1.4 Shall be reasonably free from rust,
dirt, otl, etc.

5.2.2 Production of Pure air, or other gas—
Air or gas of suitabie purity, may be produced
by first passing it through a conventional filter-
drier (if necessary) and then through acti-
vated charcoal.

6. Calibration

6.1 The leak detectors used in making leak
tests by these methods are not calibrated in
the sense that they are taken to the standards
laboratory, calibrated, and then returned to
the job. Rather, the leak detector is used as a
comparator between a leak standard (set to
the spe ified leak size) which is pant of the in-
strumentation, and the unknown leak. How-
ever, the sensitivity of the leak detector is
checked and adjusted on the job so that a leak
of specified size will give a readily observable,
but not off-scale reading. More specific details
are given in Section 7 under the test method
being used. To verify detection, reference to
the leak standard should be made before and
after a prolonged test. When rapid repetitive
testing of many items is required, refer to the
leak standard often enough to assure that de-
sired test sensitivity is maintained.

7. Procedure

7.1 General Considerations

7.1.1 Test Specifications—1Use a testing
specification that includes the following:

7.1.1.1 The gas pressure on the high side of
the device (o be tested; also on the low side if
1t need differ from atmospheric,

7.1.1.2 The test gas composition, if there is
need to specify it,

7.1.1.3 The maximum aliowable leak rate
1n standard cubic centimeters per second,

7.1.1.4 Whether the leak rate is for each
leak or for total leakage of the device. and

7118 If an “each leak™ specification.
whether or not areas other than seams, joints,
and fittings need 10 be tested

7.1.2 Safetv Factor—Where feasible. ascer-
tain that a reasonable safety factor has been
allowed between the actual operational re-
Quirements of the device, and the maximum

n
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specified for testing. Experience indicates thy,
a factor of at least 10 should be used when
possible. For exampie. if 2 maximum o1y
leak rate for sausfactory operation of a device
is 5 x 107* Std cm?/s. the test requiremen;
should be 5 x 10~7 Std em?/s or less.

7.1.3 Test Pressure—Test the device at or
above its operating pressure and with the pre<.
sure drop in the normal direction, where prac.
tical. Take precautions so that the device wil
not fail during pressunization, or that the oper.
ator 1s protected from the conseguences of 2
failure.

7.1.4 Duwsposition or Recovery of Test Ga:
—Do not dump test gas into the test area if
further testing i1s planned. Either vent it ou:-
doors or recover for reuse if the volume 1o be
used makes this worthwhile.

7.1.5 Detrimenial Effects of R-12 and R-2.
Tracer Gases—These gases are quite ineri.
and seidom cause any problem with mos:
matenals, particularly when used in gaseous
form for leak testing and then removed. Test
gas should not be left in the device unless it is
dry and sealed. as most halogens in the pres-
ence of moisture acceierate corrosion over a
period of time. When there is a question as to
the compatibility of the tracer with a partic-
ular material, an authority on the latter should
be consulted. This is particularly true when
the material may be subject to chioride stress
corrosion under conditions of use.

7.1.6 Correlation of Tesi-Gas Leakage with
Other Gases or Liguids at Different Operating
Pressures—Given the normal variation in leak
geometry, accurate correlation 1s an impossi-
bility. However, if a safety factor of ten or
more 15 allowed (see 7.1.2) adequate correla-
tion for gas leakage within these limits can
usually be obtained by assuming viscous flow
and using the following relation:

Qs = QUNJNNPY - PHIPY - P
where:
= test leakage
= operational leakage,
N, = viscosity of test gas (Note 4),
v, = viscosity of operational gas (Note 4)
P, P, = absolute pressures on high and low
sides at test, and
P,. P, = absolute pressures on high and low
sides 1n operation
Experience has shown tha’. at the same pres-

O



sures. gas leaks smaller than | 10-*
Std em®/s will not show visible leakage of a
hquid. such as water, thar evaporates fairly
rapidly. For slowliy evaporatng higuids such as
lubricating oil, the 2as leak should b= another
order of magnitude smaller. | x 10-* Sud
cmi/s?

NoTE 4—¥‘ns.:o_gm Qifferences between 2ases s g
elativels minor effcct und cun be ignored it desired

7.2 Method A (See 2.3 and Fig. )
.1 Apparatus

L1 Test specification
1.2 Halogen leak detector: standard
type.
2.1.3 Hulogen leak standard. upper 9/10
of scale to include halogen content of max-
imum ieak in accordance with the specifica-
tion with response factor correction

7.2.1.4 Test gas. at or above specification
pressure

7.2.1.5 Pressure 2ages. valves and piping
‘or introducing test gas. and if required.
*3cuum pump for evacuating device,

7.2.1.6 Pure-air supply. if not part of hal-
ogen leak detector

7.2.1.7 Test booth or other atmospheric
contamination control, if shown to be neces-
sary by 7.2.2.

7.2.2 Procedure

7.2.2.1 Set the halogen leak standard at the
maximum halogen content of the specification
cak. Example: if the maximum leak rate 15 |

107* Sid cm?/s and the test 2as is | percent
R-121n air, set the standard at I x 10°* x 01|
= | = 10°* Std em?/s.

7.2.2.2 Start the pure-air supply and adjust
» Mow in excess of that of the leak-detector
“robe, couple (he probe /oosels to the suppis,
*0 that air 1s not forced into the detector
7223 Swrt the detector. warm up and
Ziust in accordance with the manufacturer’s
"structions for detection of leaks of size of
=11, using the “Munyal Zerc - mode
7224 Remove the probe from the pure-air
‘TP 10 the test area. and note the reading

o mimmum und mavimum readings for

erind of | mn

= 2.3 Resero the instrument. place the
™ oon the leak standard. und note the

drara

- g

o
-
4 O

=11 mecensaty 16 ogin 4 po songble 0

Jelicction n T 2 2 4 ang T 22 return (he
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probe tu the pure-air supnlv. udiusi the “range”
control and rezero if necessan

- a4 -

=26 If 7.2.2.4 15 larger than 7.2.2.5. orif
the i-min varistion s more than 30 percent of
7.2.2.5. take steps to reduce the atmospheric
halogen content of the test area before pro-
ceeding with the leak test

7.2.2.7 If the “automatic zero™ mode 15 to
be used. increase the sensitivity by a factor of
three.

7.2.2.8 Evacuate (if required) and appiv test
2as 1o the device at the specified pressure,

7.2.2.9 Probe areas suspected of leaking
Hold the probe on or not more than 0.2 in. ($
mm) from the surface of the device. and move
not faster than 1181 in./s (30 mm/s). It leaks
are located which cause a “reject” indication
when the probe is held 0.2 in. (5 mm; from the
apparent leak source. repair all such leaks
before making final acceptunce test. If 3 mar-
ginal indication 1s observed while detecting in
“automatic zero” mode. reduce the sensitivity
by a factor of three. switch 10 the “manual
2ero”’ mode and compare the leak reading on
the leak standard and on the device.

7.2.2.10 Maintain an orderly procedure in
probing the required areas. preferably identi-
fying them as tested. and plainly indicating
points of leakage.

7.2.2.11 At the completion of the test. evac-
uate or purge. or both, the test gas from the
device

7.2.2.12 Wnite the test report, or otherwise
indicate test resuits as required

7.3 Method B (See 2.4 and Fig. 2)

7.3.1 Apparatus—Same as for Method A
(see 7.2) excent 7.2.1.2. halogen leak detector
1o be proportioning probe type

7.3.2 Procedure—Same as for Method A
except as follows

72.3.2.0 Use '3 self-contained pure-air
supplv. Activate by closing the probe tip vaive
tightly, which sends 100 percent pure air to the
sensor

7322 In 7.2.2.3. open the probe vaive
wide (about two tyrns). which sends 100 per-
cent Jimospheric sampie 10 the sensor

*18 3 - .

J.«.3 If the condiiuns of 7.2 26 ure met

wn
s
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proceed with the test. If not. partiaily close the
probe valve until they are. However. do not
reduce the valve opening below the nont at
which the response to the leak stangard s re-
duced 30 percent

74 Method C (See 2.5 und Fig. 3;

74| Apparatus

7411 Test specification

7.4.1.2 Purge the sampie detect and cah-
brate umit (PSDC). Fig. 3A. plus the shroud to
fit the device under test (the upper 910 of
halogen leak standard scale shall inciude hai-
ogen content of maximum leak 1n accordunce
with the specification. with response factor
correction)

7.4.1.3 Test gas. at or above specification
pressure if the device is not alreads pressur-
i1zed.

742 Procedure

7.4.2.1 Set the halogen leak standard at the
maximum halogen content of the specification
leak (see 7.2.2.1).

74.2.2 Adjust the air pressure. air flows
(except purge valve V,) and valves V4 4ng V7
as indicated in the diagram for this method.
(The addition of flowmeters and pressure
gages at appropriate places in the circuit to
facilitate these adjustments is recommended.)

74.2.3 Start the detector, warm up and
adjust in accordance with the manufacturer's
instruction for detection of leaks of size
7.4.1.1. using the “manual zero" mode

7424 Place a device not containing hal-
ogen (dummy) in the shroud and open valve
V2 for as long as is required to purge the
shroud of atmospheric halogens

7425 Turn valve V7 to “calibrate”™ and
valve V4 1o the “sampie” position, note de-
tector indication. adjust the sensitivity if re-
quired. and return the valves to the onginal
("standby™) positions. Remove the dumms
deviceof 7424

74.2.6 Insert the device to be tested inside
the shroud and connect the evacuate or pres-
surize line. or both. if device 15 not alreads
pressurized with racer gas
Open vaive V2 for as long as 1s re-

- a0

‘-
quired 10 purge the shroud of Jtmossheric
halogens
428 Turn valve V4 to the "sampie’ posi-
twon
T429 If the device is already pressurizayd
read the leakage, If 40y, on the getestor

. ___.————-—-——‘—‘
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74210 If the device is not pressurized
check the leak detector for indication of in.
compiete purging. then pressurize and reud the
leakage. if any. An indication of the leak ge.
tector greater than that obtained during cul:-
bration 7 4.2 4 shows leakage greater than 4.
lowed by the specification

74211 If the device has been pressurised
with haiogen tracer for the leuk test only. ex.
haust the test gas outside the test area. or re-
cover for reuse

7.4.2.12 Remove the device from the
shroud and write the test report. or otherwise
indicate the results of test as required

7.5 Method D (See 2.6 and Fig. 4)
4pparatus
I Test specification
2 PSDC unit (Fig. 3A) plus shroud as
in Fig. 4 1o fit device (the upper *., of the hal.
ogen leak standard scale shall include haloger
content of maximum leak in accordance with
the spec:fication, with response factor correg-
tion).

7.5.2 Procedure
7.5.2.1 Set the halogen leak standard at the
maximum halogen content of the specification
leak (see 7.2.2.1).

7.5.2.2 Adjust the air pressure and flows as
indicated in the diagram for this method
Valve V2 is open, and valve V4 ;5 set at the
“sample’ position continugously

7.5.2.3 Start the detector. warm up. and
adjust in accordance with the manufacturer’s
instruction for detection of leaks of size
7.5.1.1, using the "manual zero™ mode.

7.5.2.4 Place a device not containing hal-
ogen (dummy) in the shroud. Turn valve V7 1o
the “culibrate” position. note detector indica-
ton. adiust the sensitivity if reguired and re-
turn the valve to the originai (standby) posi-
uon. Remove the dummy device

7.5.2.5 Insert the device to be leak-lested
fund which has previously been “bombed™ or
which s pressurized with halogen tracer) in
the shroud

7.5.1
5.1,
7.5.1

NOTE A= Any rurt of the devige th

Pe Below the purge gir

t 15 1o by

Cah-tested must rening

2
6 Reud the leakuge. if
detector

g «alidratiun

\n 1adica-

than thy

40
greater
obtyined durin s¢e "8

ICukage zreater than that allowed by

it
.41 shows

the speci-

calion




7.5.2.7 Remove the device and record the
test results as desired

7.5.2.8 If a large leak is detected. the clean-
up of the shroud and sensor can be expedited
by turming valve V7 to “standbr"" for a few
seconds. This will purge shroud. lines and
sensor with pure air

7.6 Method E (See 2.7 and Fig. 5)

7.6.1 Appararus

7.6.1.1 Test specification

7.6.1.2 PSDC unmit (Fig. 3A) plus shroud as
in Fig. § (the upper *, of halogen leak
standard scale shall include nalogen content of
maximum leak per specification. with re-
sponse factour correction)

7.6.1.3 Test gas. at or above specification
pressure, if the device 1s not alreads pressur-
ized

7.6.2 Procedure

7.6.2.1 Set the halogen leak standard at
maximum halogen content of the specification
leak (see 7.2.2.1)

7.6.2.2 Adwust the air pressure. air flows
lexcept purge valve V,) as indicated on the
diagram for this method

7.6.2.3 Start the detector, warm up. and
adjust in accordance with the manufacturer's
instructions for detecting leaks of size of
76.1.1, using the "manual zero” mode

7.6.2.4 Place a device not contaiming hal-
ogen idummy) under the shroud

76.2.5 Open vaive V2 for as long as is re-
duired to purge the shroud of atmospheric
hulogen

76.2.6 Turn valve V7 to the “calibrate”
position, allow an appropriate accumulation
period (with fan runming). tuen valve V4 (o the
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“sample” position. and note detector indica-
ton. If necessary adjust the semsitvity and
repeat 7.6.2.5 and 7.6.2.6. Remove the dumms
device.

7.6.2.7 Insert the device to be tested inside
the shroud and connect the evacuate or pres-
surize line. or both. if device 1s not diready
pressurized with tracer gas

7.6.2.8 Open valve V2 for as iong as 1s re-
Quired 10 purge the shroud of atmospheric
halogens

7.6.29 Turn valve V4 10 the “sample’” posi-
tion

7.6.2.10 If the device 1s already pressurized.
note whether the detector reading increases (in
the allotted accumulation period) bevond that
obtained during cahibration (see 7.6.2.6). If so.
reject the device
76.2.11 If the device is not pressurized.
check the leak detector for indication of in-
compiete purging. then pressurize and proceed
asin76.2.10

7.6.2.12 Alternatively, sampling for leakage
(V4) may be delaved untii the end of the accu-
mulation period. However, if this is done. time
15 lost and the sensor will be subjected to a
more concentrated halogen sample, if the de-
vice has a large leak

7.6.2.13 If the device has been pressurized
with halogen tracer for leak test only, exhaust
the test gas outside the test area. or recover
for reuse

7.6.2.14 Remove the device from the
shroud and write the test report (Fig. 6). or
otherwise indicate the results of the test as
required
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