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DUKE POWER GOMPANY
P.O.150x W3180

CIIAHLOTTE. N.C. 28242
11AL 15. TUCKER TEIEPIIONE

vum e.reserwr (704) 373-4fMitJune 18, 1984.mm. e-o.

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

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

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

Dear Mr. Denton:

Attached are five (5) copies of Revision 4 to Duke Power Company's response
to NUREG-0588 for the Catawba Nuclear Station. This revision provides a general
update to the equipment tables as well as specific information requested by the
NRC Staff in the March 6-8, 1984 environ.1 ental qualification audit at Catawba.

Also attached is additional information on Barton transmitters and RdF RTDs.
This information was requested by the Staff in order to close out items identified
in the Catawba EQ audit of March 6-8, 1984. It should also be noted that a
preliminary draft copy of test report No. 730.1.140, " Test Report for Requalifica-
tion of ITT GC NH90 Series Hydromotor Actuators," has been received by Duke Power
Company and the summary sheet has been updated to reflect the new test results.
Additionally, upon receipt of the formal report, Duke Powar Company will notify
the NRC that the report is on file and available for audi;.

Very truly yours,

-k u- m .

Hal B. Tucker

ROS/php
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cc: (w/ attachment) y
Mr. Tom Humphry gs

T V;7EG&G, Idaho ip
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P. O. Box 1625
Idaho Falls, Idaho 8340i '
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Mr. Harold R. Denton, Director
June 18,1984
Page 2

cc: (w/o attachment)
Mr. James P. O'Reilly, Regional Administrator
U. S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

NRC Resident Inspector
Catawba NLclear Station

Mr. Robert Guild, Esq.
Attorney-at-Law
P. O. Box 12097
Charleston, South Carolina 29412

Palmetto Alliance
2135} Devine Street
Columbic, South Carolina 29205

Mr. Jesse L. Riley
Carolina Environmental Study Group
854 Henley Place
Charlotte, North Carolina 28207

- . . . .
_____._____.m___.__________j
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CATAWBA NUCLEAR STATION

ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT.

RESPONSE TO NUREG 0588

Revision 4 Insertion Instructions

This revision replaces the introductory material and Attachments 1,2,3,and 4
in their entirety. Attachment 5 is not affected by this revision.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2
ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT

.

In accordance with 10CFR50.49 and the Category II guidelines of NUREG 0588,
Duke Power Company is providing the information in this submittal to demonstrate
that electrical equipment required to perform a safety-related function in a
harsh environment is environmentally qualified. In addition to equipment
specific information, this submittal also contains a discussion on compliance
with 10CFR50.49(b), responses to NRC questions on the Catawba environmental
qualification program (Ref. NRC letter dated March 3, 1983), and additional
information as requested in the NRC's March 6-8, 1984 audit of the Catawba
environmental qualification program.

With regard to the format of this submittal, the information described above is
arranged as follows:

Introduction, Discussion of 10CFR50.49(b), Response to Previous NRC Questions,*

and Additional Information Requested During the NRC EQ Audit.

Attachment 1 - Summary of Environmental Qualification of Class 1E Equipment*

Located Inside Containment

Attachment 2 - Summary of Environmental Qualification of Class 1E Equipment*

Located in the Annulus

Attachment 3 - Summary of Environmental Qualification of Class 1E Equipment*

Located Outside Containment and Exposed to HELB Environment

Attachment 4 - Summary of Environmental Qualification of Class 1E Equipment*

Located Outside Containment and Exppsed to the Post-LOCA Recirculation
Radiation Environment

Attachment 5 - Duke Power Company Position on the Category II Guidelines of*

NUREG 0588

Attachments 1, 2, 3, and 4 provide a tabular listing of Class 1E equipment
exposed to harsh environment and include appropriate qualification data for the
equipment. Attachment 5 provides the Duke Power Company position on the
Category II Guidelines of NUREG 0588.

O
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h CATAWBA NUCLEAR STATION - UNITS 1 AND 2
ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT'

COMPLIANCE WITH 10CFR50.49(b)
'

With regard to 10CFR50.49(b)(1), safety-related electrical equipment located in
a harsh environment is identified in the Catawba Nuclear Station NUREG 0588
submittal.

With regard to 10CFR50.49(b)(2), Duke Power Company has not identified any
non-safety-related electrical equipment located in a harsh environment whose
failure under the postulated accident conditions could prevent satisfactory
accomplishment of a safety function by safety related equipment. This determi-
nation was based on a review of Duke's design practices for Catawba, the
Catawba electrical and physical separation criteria, and previous reviews in
this area with regard to IE Information Notice 79-22.

The Catawba safety-related electrical power and control systems a.e designed in
accordance with IEEE 308-1971 and IEEE 279-1971, respectively, as discussed in
the Catawba FSAR. These two standards, as implemented in the Catawba design,
place strict requirements on the interfacing of safety-related and non-safety-
related electrical equipment. Where non-safety-related loads receive power
from safety-related buses, qualified isolation devices (e.g., safety-related
breakers automatically tripped by an accident signal) are provided to preclude
unacceptable influences of non-safety-related equipment on the safety-related

O power system. The Catawba separation criteria is discussed in FSAR Section
C 8.3.1.4 and has previously been reviewed and accepted by the Staff (Ref.

Catawba SER).

With regard to control systems where non-safety-related equipment provides
input to control safety-related equipment, accident actuation signals are
provided to override the non-safety-related control inputs. In addition to the
override feature, non safety-related inputs to safety-related control systems
are reviewed during the design process to assure that no failure modes of the
non-safety-related inputs can preclude completi,on of the required safety actuation.
The combination of the override feature and the review of non-safety-related
control inputs assures that no unacceptable influences of non-satety-related
equipment on safety related equipment can occur to prevent the satisfactory
accomplishment of a safety function.

In addition to the design features described above, Duke Power Company performed
an analysis of control systems at Catawba in response to 1E Information Notice
79-22. The purpose of the analysis was to determine what, if any, design
changes or operator actions would be necessary to assure that environments
caused by high energy line breaks (HELB) would not cause an electrical non-safety-
related control system to fail in such a manner as to complicate the event
beyond the assumptions of the accident analysis. The systems considered in
this analysis were identified by Westinghouse for Catawba and reviewed by Duke
for the interaction described above. The systems reviewed were the Steam
Generator PORV Control System, the Pressurizer PORV Control System, the Main

p Feedwater Control System, and the Automatic Rod Control System. The results of
this review revealed that no design changes or operator actions were required
to address the issue. Duke Power Company has documented this analysis in
response to NRC Staff Question 420.3. The NRC Staff has reviewed the information
provided and found the Catawba analysis acceptable (Ref. Catawba SER).
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With regard to 10CFR50.49(b)(3), the current licensing basis for, Catawba post
~

accident monitoring instrumentation available to the plant operator following a
Condition II, III, or IV event is discussed in the Catawba FSAR, Section 7.5.

'

The specific accident monitoring instrumentation functions are listed in FSAR
Table 7.5.1-1. The instrumentation associated with these functions and located
in a harsh environment is addressed in the Catawba NUREG 0588 submittal. The
RCS wide-range pressure transmitters, the containment pressure transmitters,
the main steamline pressure transmitters, the RWST 1evel transmitters, and the
containment hydrogen concentration analyzers are located in a mild environment. ,

It should also be noted that consistent with NUREG 0737, Supplement 1 and NRC
Generic Letter 82-33, Duke Power Company has provided information to the NRC
Staff regarding Regulatory guide 1.97, Revision 2. Additional qualification
activities (if any) in this area will be pursued upon completion of the NRC
Staff's review and subsequent issuance of any SER on this subject.

O
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L CATAWBA NUCLEAR STATION - UNITS 1 AND 2
ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT'

RESPONSE TO NRC QUESTIONS,

,

,

In response to an NRC Request for Additional Information dated March 3, 1983 i

(Elinor G. Adensam to H. B. Tucker) concerning the Catawba environmental
qualification program, Duke Power Company is providing the following information.
1. Provide a list of safety related systems containing components in a harsn'

environment,

Compare the systems in (1) above with those described in Table 3.2.2 ofa.
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 environment, etc.). Indicate the Class 1E function (s) performed byeach system.

b. Identify all safety-related components of each system by manufacturer
model number and plant component I.D. 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.

~ For each component, (inside and outside containment, in the annulus andc.

those that are subjected to the post-LOCA recirculation environment)
provide qualification information addressing temperature, pressure,-g
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 environment. 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

'

1

also on the electrical systems which support the mechanical systems. For
design purposes, the plant electrical ::ystems are assigned unique system
designations and are therefore identified in Table 1 along with the mechanical
systems provided the system has safety-related equipment required to function
in a harsh environment.

!

It should also be noted that certain systems which are functionally not safety-related do perform an isolation function. These systems, therefore, contain ap limited amount of safety-related equipment and are identified in Table 2 if the
() safety-related equipment is subject to a harsh environment.

EL40114E/4
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b
U la. Table 3 reflects a comparison of the systems identified in FSAR Table

3.2.2-2 and Table 1 of this response. This comparison identifies those '
s

systems from FSAR Table 3.2.2-2 that are not included in the C'atawba harsh
environment qualification program. The justification for not including
these systems in the harsh environment qualification program is also
provided.

Ib. The Catawba NUREG 0588 submittal identifies the safety-related electrical
equipment located in a harsh environment by generic type, manufacturer,
and model number. Where equipment functions can be identified within a
generic equipment type and are meaningfui from an environmental qualifi-
cation standpoint, the functions are provided.

In terms of location, the Catawba NUREG 0588 submittal is divided into
four sections which address the following safety-related equipment
locations:

1) Containment
2) Annulus
3) Auxiliary Building - Hpe Rupture Environment
4) Auxiliary Building - Post LOCA Radiation Environment

For the equipment in the Catawba NUREG 0588 submittal, engineering reviews
have determined that the accident environment and other criteria (e.g.,
required accuracy) identified are the w, se case conditions applicable to(nD') the particular generic equipment type. The engineering reviews relied on
approved and issued design documents to identify the various types of
safety related electrical equipment purchased and installed at Catawba.
Once identified, the equipment locations are compared to the environmental
zones defined for Catawba to determine the worse case environment.
Therefore, once a worse case generic equipment type / application is identified
and reviewed for proper environmental qualification, other identical
equipment is enveloped and an equipment specific identification (i.e., tag
number) review is not required. It should be noted that equipment specific
details are available for audit in various Catawba Nuclear Station design
documents.

Ic. The environmental service conditions for the safety-related electrical
equipment located in a harsh environment are identified in the Catawba
NUREG 0588 submittal equipment tables. If a given environmental parameter
does not apply, it is so noted in the equipment tables and associated
notes.

Id. The replacement intervals for electrical equipment required to function in
a harsh environment are identified in the Catawoa.NUREG 0588 equipment
tables. The replacement intervals are only identified for that equipment
having a service life shorter than the design life of the plant.

The Catawba surveillance and preventative maintenance program that includes
qualification mandated equipment and component replacement requirements.

) for safety related electrical equipment conforms to the guidance contained
in ANS 3.2/ ANSI-N18.7-1976, " Administrative Controls and Quality Assurancev
for the Operational Phase of Nuclear Power Plants". The program is based
on Technical Specification requirements, manufacturer's information, j

EL40114E/5
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y qualification program re.sults, and Duke operating experience and is!

developed by station personneT using approved and issued design documents.'
Implementation of this program is through station procedures. This
program also facilitates ongoing reviews of equipment 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.

2. Provide a list of TMI Action Plan equipment (by Categories listed in
NUREG-0737) currently in your program and its equipment I.D. number. If
not in your program, describe the qualification status or your plans for
qualification, including the schedule for completion 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 tatal 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 bei.a radiation levels must be provided.

RESPONSE

A sample radiation calculation including the bases and assumptions used in
determining the radiation 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
Containment Systems Branch prior to acceptance by the Equipment
Qualification Branch.

RESPONSE

This matter is currently under review by Duke Power Company and Westinghouse.
lne response to this particular item will be forwarded under separate cover
following the completion of the Duke and Westinghouse review.

\s
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5. Provide a statement that 1E equipinent located in areas which experience a
' significant percent increase in radiation during a LOCA has been reviewed
' for possible damage to solid states devices and describe the methods of

qualification or bases for exemption. -

RESPONSE

Class 1E equipment that is required to perform a safety function in a radiation
environment equal to or greater than 1 X 103 rads TID has been reviewed for
proper radiation qualification. The 1 X 103 rads TID includes the 40 year
normal dose plus appropriate accident radiation dose aoplicable to the equipment
location.

The qualification method for Class 1E equipment exposed to a harsh radiation
environment (> 1 X 103 rads TID) is identified in the Catawba NUREG 0588
submittal equipment tables.

6. The June 17, 1982, submittal did not always include the appropriate margin
(1 hour or 10%) in the qualification data. Qualification data that are
acceptable to the staff must include the apprcpriate margins in accordance
with the requirements of NUREG-0588. Use of less than one hour must be
justified.

RESPONSE -

/S , We have reviewed the Catawba NUREG 0588 submittal (as revised) and have() identified two equipment item which provides a short term function and for
which a one hour margin on operability demonstrated is not provided. The
equipment items are the pressurizer pressure transmitters (Barton 763, Lot 2)
and the Solon dP switch (Model 7PS11DW).

The pressurizer pressure transmitters (Barton 763, Lot 2) provide '.nput to the
Reactor Protection System ai.d the Engineered Safety Features Actuation System.
For design basis accidents that take credit for the pressurizer pressure
reactor trip and safety injection actuation and that result in a harsh environment
at the transmitter location, the transmitters perform their safety function in
less than 5 minutes. The qualification test for these transmitters demonstrate
that the trip accuracy requirement (+10%) is maintained for five minutes and
probably much longer although that was not the objective of the qualification
program. The qualification program did, however, verify that the transmitters
will continue to operate for at least four months post-accident within a
relaxed accuracy requirement which provides additional margin for the five
minute trip requirement. It should also be noted that once the protection
signal is generated by these transmitters, the signal is locked-in by the
protection system and will not reset regardless of the subsequent performance
of the transmitters.

The Solon dP switches are a part of the containment air return system and are
located inside the containment. These switches provide a permissive signal to
open the containment air return fan isolation dampers when the pressure differential
between the upper and lower containment compartments drops to It psi following

(, an accident. FSAR Figure 6.2.1-11 shows that this pressure differential occurs
at approximately 20 seconds into the accident. Once they have performed their j
function, the switches are electrically isolated from the Class 1E circuit and

EL40114E/7
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have no further function. Based on a conservative estimate of operating time'
at one minute, a qualified operating time of five ini'nutes, and the fact that

'
following completion of the switches safety function they are elec'trically
isolated from the Class 1E circuit, it is concluded that the five minute
qualified operating time is adequate.

With regard to equipment items which provide long term functions, the operabi-
lity required time includes at least a 10% margin thereby conforming to the
margin requirement of NUREG 0588

7. Provide information to demonstra.e that a flooding and aging analysis is
i.1cluded in your qualification program.

RESPONSE

Flooding (submergence) and aging analyses are included in the Catawba environ-
mental qualification program.

With regard to flooding, analyses are performed to identify both the inside
containment and the outside containment flood levels. Based on these analyses,
the safety-related electrical equipment located below the postulated flood
levels is reviewed to determine the effects of submergence. Specifically, the
equipment is reviewed to determine if it is required to mitigate the event
causing the flood (e.g. , pipe rupture),or to bring the plant to a safe shut-
down. If the equipment is required to function, then submergence qualification
is established or the equipment is relocated above the flood level. Safety-

V related equipment located below a postulated flood level and required to
function as noted above is identified in the Catawba NUREG 0588 submittal.

With regard to aging, the inservice degradation of safety related electrical
equipment located in a harsh environment is addressed through preventive
maintenance and surveillance programs with equipment and component refurbish-
ment and/or replacuent based on known susceptibility to aging degradation.
These programs are based on qualification test results, manufacturer's recommen-
dations, operating experience, and/or sound engineering practices. Replacement
intervals for safety-related electrical equipment located in a harsh environ-
ment are identified in the Catawba NUREG 0588 submittal.

8. A discussion on the effects of beta radiation on components should be
included in your qualification program.

RESPONSES

The safety-related electrical equipment including cables that are located
inside the containment and required to perform a safety function in the harsh
containment environment have been reviewed for the effects of beta radiation.
Based on our re' view, we have determined that there is no safety-related electrical
equipment located inside the containment that is susceptible to beta radiation
degradation.

Oo

EL40114E/8

-- . ______ -



- _ _ _

.

O '9. The submittal should address the environmental qu.lification of safety-
- related mechanical equipment located in a harsh environment.

RESPONSE

The environmental qualification of safety-related mechanical equipmer c. located
in a harsh environment will be addressed in a separate submittal.

O
.

9

O -
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O TABLE 1O
Safety-Related Systems Containing Equipment
Required to Function in a Harsh Environment

SYSTEM SYSTEM SYSTEM
ABBREVIATION TITLE SAFETY FUNCTION

CA Auxiliary Feedwater Core Cooling
CF Main Feedwater (Inst. Only) Core Cooling
FW Refueling Water Core Cooling
KC Component Cooling Equipment Cooling
MI Hydrogen Analyzer Hydrogen Detection
NC Reactor Coolant Core Cooling
ND Residual Heat Removal Core Cooling
NF Ice Condenser Refrigeration Containment Heat Removal
NI Safety Injection Core Cooling
NS Containment Spray Containment Heat Removal
NV Chemical and Volume Control Core Cooling
RN Nuclear Service Water Supporting System
SA Main Steam to Auxiliary Core Cooling

Equipment
VA Auxiliary Building Post-Accident Clean-Up

Ventilation
VC Control Area Air Conditioner Supporting System

v VD Diesel Building Ventilation Heat Removal
VE Annulus Ventilation Prevent Radioactive Release
VF Fuel Pool Ventilation System Prevent Radioactive Release
YC Control Area Chilled Water Heat Removal
VX Containment Air Return and Containment Heat Removal

Hydrogen Skimmer
EMF Radiation Monitoring Radiation Detection
EPC 4160VAC Essential Supporting System

Auxiliary Power
EPE 600VAC Essential Supporting System

Auxiliary Power
EPG 240/120VAC Vital I and C Supporting System

Power
EPY 120/240VAC Essential Supporting System

Auxiliary Power
EZA Electrical Penetrations Supporting System

Ov
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TABLE 2
,

-

.

Non Safety-Related Systems Containing Safety-Related
Equipment Required to Function in a Harsh Environment to

Provide Isolation
i.

SYSTEM SYSTEM
ABBREVIATION TITLE

.

BB Steam Generator Blowdown
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

O
:
i

!

i

.

O
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f''T TABLE 3
O
'

Comparison of Table 1 Systems to FSAR Table 3.2.2-2

SYSTEM SYSTEM REASON FOR
ABBREVIATION TITLE EXCLUSION FROM TABLE 1

AD Standby Shutdown Non-Safety
Diesel

AS Auxiliary Steam Non-Safety

BW Steam Generator Manual
Wet Layup Recirculation Valves

(Locked Closed)

CM Condensate Mild Environment

CS Condensate Storage Mild Environment

FD Diesel Generator Engine Mild Environment
Fuel Oil

GH Hydrogen Non-Safety
O- GN Nitrogen Non-Safety

GS Hydrogen Bulk Stoarge Non-Safety

KD Diesel Generator Cooling Mild Environment
Water

KF Spent Fuel Cooling Mild Environment

KR Recirculated Cooling Non-Safety
Water

LD Diesel Generator Lube Oil Mild Environment

NB Boron Recycle No active mitigating function
NR Boron Thermal Regeneration No active mitigating function

RC Condenser Circulating Non-Safety
Water

RL Conventional Low Pressure Non-Safety
Service Water

() RY Exterior Fire Protection Non-Safety

e

EL40114E/12
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.

(~ TABLE 3 (Cont'd)(]-
\

Comparison of Table 1 Systems to FSAR Table 3.2.2-2

SYSTEM SYSTEM REASON FOR
ABBREVIATION TITLE EXCLUSION FROM TABLE 1

SB Main Steam Bypass to Non-Safety
Condensate

VG Diesel Generator Engine Mild Environment
Starting Air

VJ Computer Area Air Non-Safety
Conditioner

VN Diesel Generator Engine Mild Environment
Air and Exhaust

VV Containment Ventilation Non-Safety

VZ Nuclear Service Water Mild Environment
Pump Structure Ventilation

WC Conventional Waste Water Non-Safety
Treatment

WE Equipment Decontamination Manual Valves

TE Feedwater Pump Turbine No accident mitigating
Exhaust

WG Gaseous Waste Disposal No active mitigating
function

WL Liquid Radwaste No active mitigating
function

WN Diesel Ger,erator Room Mild Environment
Sump Pump

WP Turbine Building Suro Non-Safety
Pump

WS Solid Radwaste No active mitigating
function

WZ Groundwater Drainage Mild Environment |

n
~ __,!
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TABLE 3 (Cont'd)

'

Comparison of Table 1 Systems to FSAR Table 3.2.2-2

SYSTEM SYSTEM REASON FOR
ABBREVIATION TITLE EXCLUSION FROM TABLE 1

YA Conventional Chemical Non-Safety
Addition

YD Drinking Water System Non-Safety

YJ Computer Area Chilled Non-Safety
Water

ZD Diesel Generator Engine Mild Environment
Crankcase Vacuum

O
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'

NUREG 0737 Safety-Related Equipment Located
in a Harsh Environment

0737 SECTION/ QUALIFICATION
DESCRIPTION EQUIPMENT STATUS

II.B.1 Reactor Limitorque Motor See Attachment 1Coolant System Vents Operated Valve Page 15
SMB

II.B.3 Post-Accident Valcor Solencid See Attachment 1Sampling Valves Page 18a
V70900-21-3

II.D.3 Relief and Safety TEC Valve Flow See Attachment 1Valve Position Indication Monitor System Page 10

II.E.1.2 Auxiliary Feedwater Flow Transmitter See Attachment 3System Automatic Initiation Barton 764 Page 6
and Flow Indication

II.F.1 Additional Pressure Transmitter See Attachment 4
[^^3 Accident Monitoring Rosemount 1153 Page 4V Instrumentation

High Radiation See Attachment 1
Detectors General Page 11
Atomic RD-23

II.F.2 Instrumentation RTD-MINCO See Attachment 1for Detection of S8809, S8810 Page 5a
Inadequate Core Cooling

Mineral Insulated See Attachment 1
Thermocouple Cables and Page 38
Connectors

O(,_)
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~~T CATAWBA NUCLEAR STATION - UNITS 1 AND 2
(G .

|

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 icentified by the
NRC followed by the equipment specific items. .

Generic Items -

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, i

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.
I

2. Barton Transmitters (Models 763 and 764)
OQ As a part of the Catawba EQ audit, the NRC requested a discussion of the

resolution to the g2neric problems identified for Barton transmitters i

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. .

Thennal Non-Repeatability
i
i NSSS Supplied Transmitters: Duke Power Company and Westinghouse have

reviewed the extent of the inaccuracies identified in the thermal non- t

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 '

j non-repeatability.
1

! Duke Supplied (B0P) Transmitters: The B0P 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
i shipment to Catawba.

(v
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!
!p Long Term Stability for Barton Model 763 Zero !

;

t V Based Range Pressure Transmitters
i'
<

NSSS Supplied Transmitters: Duke Power Company and Westinghouse are fpresently evaulating applicability of this problem to the Catawba design. ;
Duke Power Company will provide a followup response prior to fuel load 1

concerning this problem. It 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 i

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 (B0P) Transmitters: No Barton Model 763 zero based range
pressure transmitters have been purchased for B0P application.

|
r

3. 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 qualification
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.

7

Equipment Specific Items |
:

1. RdF RTDs (Model 21205) l

|
'

The Catawba reactor coolant system wide range temperature detectors are
located inside the containment below the maximum post accident water level. t

,

The NRC requested additional information concerning the capability of these |
. RTDs to function while submerged. L
>

(.
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 tightnessi

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. cm /s. !

,

3

; ASTM Standard E427-71, Testing for Leaks Using the Halogen Leak Detection -

states that-" experience has shown that, at the same pressures, gas leaks i
i

smaller than 1 x 10-s Std. cm /s will not show visible leakage of a3

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 ,

,

j applied to each RTD, and the qualification program results documented in
,

I
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A WCAP 8687, Supplement 2, E06A, the RdF RTDs are qualified for their
b

U application at Catawba. Additionally, the RTD leads terminate to the
|field cable above the maximum post accident flood level thereby

precluding a submergance problem with the RTD termination. Documentation inecessary to support the submergence capability of the RTDs is on file
and available for audit at Duke Power Company.

1 ,

2. RHR Pump Motors

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

Duke 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 106 Rads. Documentation necessary to support this radiation
capability is on file and available for audit at Duke Power Company.

3. 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

.

Q minutes versus the qualification test peak temperature duration ofG 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 available for audit at Duke Power
Company.

4. 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.

5. ITT Damper Operators (Model NH-90 Series)

EL40117H/3
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q During the review of the ITT damper operator qualification report (ITTQ 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. During 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 all i

,

affected operators) had not been modified. The NRC asked Duke to review
this matter and to provide additional information concerning this
anomaly.

i Duke 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.

;

i

I
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/~N CATAWBA NUCLEAR STATIONC ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT
ANALYSIS OF EQUIPMENT APPLICATION PENDING COMPLETION OF QUALIFICATION

D.G. O'Brien Electrical Penetration - Type H Module

D. G. O'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 low current levels thus posing unique
application 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 other radiation monitor readings correlated to the
containment, the long term operability of the Type H module is not considered
ersential to plant accident recovery. It should also be noted that the contain-
ment high range radiation monitoring instrumentation 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, 1985.

Valcor Solenoid Valve Operators - Models 70900-21-1 and 3

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

i program results (Valcor Report QR 70900-21-1 and 3) demonstrate proper qualifi-
cation for the system isolation function; however, qualification for longer

i than 2 days post DBE for the containment hydrogen sampling application has not
j been demonstrated by the Valcor program. Therefore, this JC0 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. However, 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 08E. It should be noted that the containment isolation function
for the hydrogen sample system is performed by other qualified valves.

Duke Power Company is reviewing the Valcor qualification program results to
determine the action required to extend the post DBE operability of these
solenoid op6rtors. Resolution of this isste is scheduled for March, 1985 andO, may involve solenoid valve modifications or permanent system design changes.

EL40117H/5

|

|
u_ ._ _ _ _



Area Termination Cabinet - 1EATC9A

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.

.
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fATTACHMENT 1

!

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT !

| LOCATED INSIDE CONTAINMENT i
!

; t

P3 Rev. M Rev. fPaSe Rev.
i

| ;

| 1 3
! 2 3 )

'
3 2

!! 4 3
5 3

'

;
Sa 3'

i6 3
|

! 7 4
!

i 8 4
9 D !<

10 1
'

11 3
12 3

- 13 1 t

14 3 [

O 15 3
16 3 i

| '

; 17 2

i 18 3

j 18a 3
i 18b 3 i

19 2 !'

20 1 .

21 2 !
(

22 2
.

23 3 I
'

24 3
I

i
'

24a D i
25 3
26 3

! 27 1

[i28 1;

; 29 3

{ 30 3
31 3'

! 32 1
33 1 i

34 1 i
'4

35 0
i36 3
t

. 37 0
(j 38 3

! CN-1 3 :

CN-2 4 [
; t

: It has been determined that this equipment is not in the scope of f
,

j *D - Deleted
10CFR50.49 due to plant / system design changes, relocation to a r

'

mild environment area, or review of function and failure mode with !
; respect to the event causing the harsh environment. t

,.
,

o--t- -++-.~-----__,,_na--- w,,_-,,,,-n,.n_,,m,. , ,,_,,-,,,,_,,_-_,._,nne_,mwm, ...,ypy7,- v y ,4-y, _



O O O

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 1
SumARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED INSIDE CONTAINMENT

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

(Lower Containment)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO MiICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Temp: 327 F Temp: 380*F SI Initiation >5 minutes + 10% Max. error 7.7%
Press: 14.4 psig Press: 90 psig (<5 minutes) post DBE (5 minutes)
RH: 100% RH: 100%
Rad: 5.0E6R Rad: 5X107R
Chem Spray: Boric Cnem Spray: Boric
acid and sodium acid and sodium
tetraborate soln. hydroxide soln.

2750 ppe Boron
8.5 pH

SUBMERGENCE: Yes (Note 3)
9

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

METHOD: Test

REPLACEMENT INTERVAL: 10 years ECSE
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Transmitter - MANUFACTURER: Barton MODEL #: 764
(1) Pressurizer Level (NSSS) (Lot 2)

(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: 380 F 2 weeks 4 months i 25% Max. error 15%
Press: 14.4 psig Press: 90 psig post-DBE post DBE
RH: 100% RH: 100%
Rad: 2X107 Rad: 5X107R
Chem Spray: Boric Chem Spray: Baric
acid and sodium acid and sodium
tetraborate soln. hydroxide soln.

2750 ppa Boron
8.5 pH

SUBMERGENCE: No

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

METHOD: Test

REPLACEMENT INTERVAL: 10 years ECSE

_ _ _ _ _ _ _ . _ _ _ _ ._ .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 3
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2

| LOCATED INSIDE CONTAINMENT

a

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

(Lower Containment)
1

1,
! ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
I ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

I

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.

s

| -

!

I

i SUBMERGENCE: N/A

QUALIFICATION REPORT: N/A
i ;

| !
i

| METil00: N/A
!

!

| |.

l REPLACEMENT INIERVAL: N/A ECSE
1

:

!
l
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 4
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: RID - MANUFACTURER: RdF Corp. MODEL #: 21204
(1) RCS Temperature (NR) (NSSS)

(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: 420 F Reactor Trip 16 days 1 0.2 F i 0.0 F
Press: 14.4 psig Press: 72 psig (<S minutes) post SLB
RH: 100% RH: 100%
Rad: 1.4x107 Rad: 4.16x107R for Tip
Chem Spray: Boric 1.22x108R for Cable
acid and sodium Chem Spray: Boric
tetraborate soln. acid and sodium

hydroxide soln.
2750 ppm Boron
0.9% Na0H
10.7 pH

SUBMERGENCE: Yes (Note 3)

QUALIFICATION REPORT: WCAP 8687, Supp. 2, E05A (CNM-1399.03-327)
WCAP 8687, Supp. 2, E06A (CNM-1399.03-328)

,

METHOD: Test

REPLACEMENT INTERVAL: 20 years ECSE
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 P=ge 5
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT | <. 3

LOCATED INSIDE CONTAINMENT

:

! EQUIPMENT ID: RID - MANUFACTURER: RdF Corp. MODEL #: 21205
i (1) RCS Temperature (WR) (NSSS)
i (Lower Containment)
I

i ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
; ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

i
.

|

! Temp: 327*F Temp: 420*F 2 weeks 4 months 1 0.2% 1 0.0%
; Press: 14.4 psig Press: 72 psig post DBE post DBE '

4
RH: 100% RH: 100%
Rad: 6.6X107R Rad: 2.47X108R for Tip,

! Chem Spray: Boric 1.22X108R for Cable
acid and sodium Chen Spray: Boric

1 tetraborate soln. acid and sodium
; hydroxide soln. !

2750 ppe Boron
0.9% Na0H4

'

10.7 pH

'

SUBMERGENCE: Yes (Note 4)

i QUALIFICATION REPORT: WCAP 8687, Sup. 2, E06A (CNH-1399.03-328)

!
| MEH100: Test

REPLACEMENT INTERVAL: 10 years ECSE

i

. - _ _ _ _. ._ _ _ . _ . . _ _ . . . _ _ _ . . _ , ,_ _ _ _ - - _ _ _ _ _ _ , , _ - _ , - _ _ . . _ . . - . _ _ _ . _ . . . _ . _ . . . _ . . _ , - _ _ _ . - - _ , - . _ _ _ _ .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page Sa
Sul#4ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 3

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: RID - RVLIS Temp. Comp. MANUFACTURER: MINC0 MODEL #: S 8809
(1) (Lower Containment) (NSSS) S 8810

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEH3NSTRATED

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

Temp: 327 F Temp: 420 F 4 months 4 months i 1.19% i .2%
Press: 14.4 psig Press: 75 psig Post DBE Post DBE
RH: 100% RH: 100%

7Rad: 9X10 R Rad: 1.6X10sg
Chem Spray: Boric 2750 PPM
acid and sodium H B0 Na0H3 3
tetraborate soln. to 10.7 pH

SUBMERGENCE: Yes (Note 4)

QUALIFICATION REPORT: WCAP-8687, Supp. 2, E-42A (CNM-1399.03-357)

METHOD: Test

REPLACEMENT INTERVAL: 10 years ECSE
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 6
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS IE EQUIPMENT Rev. 3

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Differential Pressure MANUFACTURER: Barton MODEL #: 581A-1
(1) Switch

Supply Header flow to Reactor
Coolant Pumps (Lower Containment)

ACCIDENT ENVIRO MENT OPERA 8ILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO 14tICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIR000ENT

Temp: 327 f Temp: 340 F 4 months 4 months
'

i 15% i 12.3%
Press: 14.4 psig Press: 72 psig post DBE post DBE
RH: 100% RH: 100%
Rad: 1.3x10 R Rad: 2x10sR8

Chen Spray: Boric Chen Spray:
acid and sodium 3000 ppe
tetraborate soln. pH: 10.5

$UBMERGENCE: No

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

METHOD: Test

REPLACEMENI INTERVAL: 18 years MPIC

!

!
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 7 l
SUMARY OF ENVIR0 MENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4 '

LOCAIED INSIDE CONTAIMENT

~

EQUIPMENT ID: Differential Pressure MANUFACTURER: Solon MODEL #: 7PS11DW
(1) Switch

(Upper Containment)

ACCIDENT ENVIROMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIROMENT TO WICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Temp: 180*F Temp: 212*F 5 minutes I hour .05 psid .05 psid
Press: 9.0 psig Press: 15 psig
RH: 100% RH: N/A (Note 9)

8Rad: 1.26x10iR Rad: 2.1x10 R
Chen Spray: Boric Chen Spray: N/A
acid and sodium
tetraborate soIn.

SUBMERGENCE: No

QUALIFICAIION REPORT: MCM-121).00-1505 Test Report

METHOD: Test / Analysis -

REPLACEMENT INTERVAL: 10 years MDSS
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 8
SUMARY OF ENVIROWENTAL @lALIFICATION OF CLASS lE EQUIPMENT Rev. 4

LOCATED INSIEE CONTAI MENT

EQUIPMENT ID: Limit Switches MANUFACTURER: NAMCO MODEL #: EA-180
(1) (Lower Containment)

'

.

ACCIDENT ENVIRO MENT OPERASILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO idHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Temp: 327"F Temp: 340*F 5 minutes 30 days N/A N/A
Press: 14.4 psig Press: 70 psig post D8E post DBE
RH: 100% RH: 100%
Rad: 1.1X108R Rad: 2X108R
Chen Spray: Boric Chen Spray: Boric
acid and sodium acid and sodium
tetraborate soln. hydroxide soln.

3000 ppe Boron
10.5 pH

SUBMERGENCE: Yes (Note 5)

QUALIFICATION REPORT: QTR-106 (CNM-1205.19-0042) and QTR-109

METH00: Test

REPLACEMENT INTERVAL: 8.9 years MEQP/MDSS

.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 10
SUWtARY OF ENVIRONMFNTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: 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 TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED 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: 100%
Rad: 8X107R Rad: 2X10sR
Chem Spray: Boric Chen Spray: Boric
acid and sodium acid and sodium ~

'

tetraborate soln. hydrazine and sodium
phosphate soln. -

13,000 to 14,000 ppe
7-7.5 pH

SUBMERGENCE: No

QUALIFICATION REPORT: Tec Report 517-TR-03 Rev. 2 (CNM-1346.17-09 through 14)

METHOD: Test

REPLACEMENT INIERVAL: 4 years (Charge Converter Only) EdSE
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 11
SUpttARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT dev. 3

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 DEMONSTRATED

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

Temp: 240*F Temp: 315 F 2 weeks 18 days (Note 7) (Note 7)
Press: 14.4 psig Press: 77 psig post LOCA post LOCA
RH: 100% RH: 100%
Rad: 1X108R Rad: Note 6
Chem Spray: Boric Chen Spray: Boric
acid and sodium acid and sodium
tetraborate soln. thiosulfate and

sodium hydroxide
soln.
3000 ppe Boron
10.5 pH

SUBMERGENCE: No

QUALIFICATION REPORT: GA Report E-254-%G (CNM-1346.05-50)

METHOD: Test / Analysis

REPLACEMENT INTERVAL: N/A ECSE
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 12
SumtARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3 l

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Coaxial Cable for High MANUFACTURER: Rockbestos MODEL #: RSS-6-104-1081
(1) Radiation Detectors

(Lower Containment)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONS 1 RATED

(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIROW9ENT

Temp: 240"F Temp: 315"F 2 weeks 1 year N/A N/A
Press: 14.4 psig Press: 77 psig post LOCA post LOCA I
RH: 100% RH: 100%
Rad: IX108R Rad: 2.0x10sR
Chen Spray: Boric Chen Spray: Boric
acid and sodium acid and sodium|

'

tetraborate soln. thiosulfate and |
sodium hydroxide

.soln. !

3000 ppe Baron
10.5 pH

j

l
SUBMERGENCE: No

QUALIFICATION REPORT: Rockbestos Report 2806 (Appendix 5 of G. A. Report E-254-%0, CNN-1346.05-50)

METHOD: Test / Analysis

REPLACEMENT INIERVAL: N/A ECSE

J
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 13 j
SUMARY OF ENVIROMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 1 .

LOCATED INSIDE CONTAI MENT

EQUIPMENT ID: Excore Neutron MANUFACTURER: Westinghouse MODEL #: WL-23686
(1) Detector (Power Range) (NSSS)

(Lower Containment)

1

ACCIDENT ENVIROMENT OPERABILITY OPERA 8ILITY ACCURACY ACCURACY
ENVIROMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN) j
ENVIROMENT I

The Power Range Neutron Detectors are not required for accidents that cause a change in the normal containment operating
environment. Further, failure of these detectors 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
detectors is not employed as a post accident monitoring parameter for operator action. The flux monitoring 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

. _ _ _ - _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ____--__ - -_ - ___ - _ -_ ____- - - _ - - - - . -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 14
SUMARY OF ENVIROMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED INSIDE CONTAIMENT

EQUIPMENT ID: Valve Motor Operators MANUFACTURER: Rotork M00EL #: NA-1
(1) (Lower Containment)

,

.

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONNENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

i

W

Temp: 327 F Temp: 340*F 30 days 30 days Note 8 Note 8 [Press: 14.4 psig Fress: 70 psig post DBE post D8E I

RH: 100% RH: 100%
,.

Rad: 1X108R Rad: 2X10sg
Chen Spray: Boric Chen Spray: Boric

j

acid and sodium acid, sodium t

tetraborate soln. thiosulfate, and
L

sodium hydroxide
soln. L

3000 ppe Boron j

10.5 pH
]

SUBMERGENCE: Yes (Note 5) !

QUALIFICATION REPORT: N11/4, (December 1970); N14/2 (May 1970); TR116 (November 1973); TR222 (May 1972); 43979-1 f
(December 1978); TR178 (December 1974) (CM-1205.19-6, -7, -8, -11, -15, -19) t

METHOD: Test

i

REPLACEMENT INTERVAL: N/A MEQP .

- p

. _ _ . . _ . - . . . . . - . - - . . - -
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CATAWBA NUCLEAR STATION - UNITS 1 ANO 2 Page 15
SUMARY 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%
tad: 1X108R Rad: 2X108R
Chem Spray: Boric Chen Spray: Boric
acid and sodium acid, and sodium

|tetraborate soln. hydroxide soln. ;

3000 ppe Boron
pfl: 10.5

SUBMERGENCE: Yes (Note 5)

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

METHOD: Test

I
i

i

REPLACENENT INTERVAL: N/A MEQP
.

- - - , , - - - . -- , - - , , , . , , , - , , - - , - - - - - - - - . , - , , , , , , , , , --r - , - , , , , , , -- , , , , , . - ,, .,,n
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 16
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 3

LOCATED INSIDE CONTAINMENT
i ,

)
i EQUIPMENT ID: Containment Air Return Fan MANUFACTURER: Rotork MODEL #: 11 NAZI
! (1) Isolation Damper Motor Operators
; (Upper Containment)

|,

1

I ACCIDENT ENVIROMENT OPERABILITY OPERABILITY ACCT, RACY ACCURACY
l ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
| (2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN),

| ENVIRONMENT '

i

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;

I RH: 100% RH: 100%
j Rad: 1.1X108R Rad: 2X108R
j Chen Spray: Boric Chen Spray: Boric
i acid and sodium acid, and sodium
* tetraborate soln. hydroxide soln.

6200 ppe Boron
j

j 9.5 pH
i .

| SUBMERGENCE: No
1

) QUALIFICATION REPORT: Wyle Report 43979-1 (CNM-1211.00-1076)
;

;

; METHOD: Test
.

I
i

] REPLACEMENT INTERVAL: N/A MDSS

I
!
4

- - - - -- --- , - - . - --.. -. -,-7 - . - , . - - - - , - - - - , , - . , , - - - , -~ ,- .- ----,,,n,,,nn. ,.-wnw,_, , - - , , ,-- ,- -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 17
SUMARY OF ENVIROMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 2

LOCATED INSIDE CONTAIMENT

-

EQUIPMENT ID: Valve Solenoid Operators MANUFACTURER: Valcor MODEL #: V526
(1) (Lower Containment)

ACCIDENT ENVIROMENT OPERA 8ILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Temp: 327*F Temp: 346*F 30 days 31 days N/A N/A
Press: 14.4 psig Press: 113 psig post 08E post D8E
RH: 100% RH: 100%
Rad: IX108R Rad: 2X10sg
Chen Spray: Boric Chen Spray: Boric
acid and sodium acid, and sodium
tetraborate soln. hydroxide soln.

9.5 - 10.5 pH

SUBMERGENCE: Yes (Note 5)

QUALIFICATION REPORT: Valcor Report QRS2600-6042-1 (Cam-1205.08-0047)

METHOD: Test

REPLACEENT INTERVAL: N/A MEQP
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CATAWA NUCLEAR STATION - UNIIS 1 AW 2 Page 18
SUM ERY Of EWIRO M NIAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 3

LOC.UED INSIDE CONTAINNT |

EQUIPMNT ID: Valve Solenoid Operators MANUFACTURER: Valcor 20EL #: V70900-21-3'

(1) (Lower Containment)
,

ACCIDENT EWIROMNT OPERABILITY OPERABILITY ACCURACY ACCURACY
EWIROWNI TO WICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
EW IRO M NT

Temp: 327*F Temp: 346*F 5 minutes 2 days N/A N/A
Press: 14.4 psig Press: 113 psig post DBE post 00E
RH: 100% *H: 1001 (Isolation
Rad: 1XIO8R Rad: 2X10eR function-Deenergize
Chen Spray: Boric Ches Spray: Boric g on receipt of safety
acid and sodita acid, and sodium signal)
tetraborate soln. hydroxide soln.

1720-2200 ppe Boric
acid
9.5 - 10.5 pH

$UBERGENCE: Yes (Note 5)

QUALIFICATION REPORT: Valcor Reports QR-52600-515, Rev. 8; QR-70900-21-1, Rev. A; Mt-70905-21-3-1 (006-1210.04-119, 253, 254
& mot-1210.04-119)

ETH00: lest/ Analysis

REPLACEENT INTERVAL: 5 years NPIC

____
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 18a

|

SG9ERY OF ENVIROMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 3
LOCATED IM510E CONTAIMIENT

ECIPtENT ID: Yalve Solenoid Operators M NUTACTURER: Valcor MODEL #: V70900-21-3
(1) (Upper & Lower Containment)

.

1
ACCICENT ENVIRCteENT OPERABILITY OPERABILITY AC3fRACY ACCURACY

ErtIECAMENT TO Wi!CH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)

ENVIROMENT

Temp: 327'F Temp: 431'F See JC0 See JC0 N/A N/A
Press: 14.4 psig Press: 87 psig
EH: ICC RH: 100%
Ead: 1X1082 Rad: 2.2410SR
Ctes Spray: Boric Chen Spray: Boron
acid and sodium and sodium hydroxide
tctraborate soln. 2000 p;w Boron

pH 11.5

SLBMERGLEE: No-

QUALIFICATICM EEFCRT: Valcor Report QR70900-21-1/-3

|

PETHCO: Test

t

EEPLACEMENT INTERVAL: 5 years MPIC |

____._ - - ______________ ______ _ _-_. ._. -______-- ___--_-- - - - _ _ - - - - - _ - _ _ - - - _ - - - . - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - ----
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CAIAWEA NUCLEAR STATION - UNITS 1 AND 2 Page 18b
St#9MRY OF EKtIR0feEMIAL QUALIFICATION OF CLASS IE EQUIPMENT Rev. 3

LOCATED INSIDE CONIAll#ENT

EC4JIFfENI ID: Valve Solenoid Operators MANUFACTURER: Valcor MODEL #: V70900-301
Pressurizer PORVs

(1) (Lowr Containment)

ACCIDENT EWIR000ENT OPERABILITY OPERABILITY ACCURACY ACCURACY
EK41ECe#8EMI TO 1&lICH REQUIRED IN DEMONSIRATED REQUIRED DEMONSTRATED

(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
ENVIR000 TENT

Iesp: 32I'F Temp: 346*F 5 mint.tes 31 days N/A N/A
Press: 14.4 psig Press: 113 psig post DBE post DBE
DE 100% RH: 100% (Isolation (r.ormally de-energized,
Rad: 1110*R Rad: 2X10*R function-Deenergize cyclic operation)
Chen Spray: Boric Chen Spray: Boric upon receipt of
acid and sodium acid, and sodium safety signal)
tetraborate soin. hydroxide soin.

1720-2200 ppe Borir.
acid
9.5 - 10.5 pH

StOMERGENCE: Na

QUALIFICATION REFORI: Valcor Reports QR-52600-515, Rev. B; MR-70500-39-10-1 (CMt-1210.04-254)

PIIF00: lest/ Similarity

EEPLACEMENT INTERsAL: Later MPIC

_ _ _ _ - _ _ _ _ - _ - _- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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CATAWBA lalCLEAR STATION - UNITS 1 AIS 2 Page 19
SLSSWtY OF EWIRGISENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2

LOCAIED INSIDE CONTAIISENT

EQUIPfENT ID: Valve Solenoid Operators IWalFACTURER: ASCO N00EL #: NP831655E
(1) (Lower Containment)

_

ACCIDENT EWIROISENT OPERASILITY OPERABILITY ACCURACY ACCURACY
EWIROISENI 10 kHICH REQUIM D IN DEMOIISTRATED REQUIRED DOIONSTRATED

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

Temp: 327*F Temp: 3%*F S minutes 30 days N/A N/A
i Press: 14.4 psig Press: 110 psig post DBE post DBE

RH: 100% RH: 1001 (Isolation'

Rad: 1.1XIDsR Rad: 2.0K10*R function)
Chen Spray: Boric Chen Spray: Boric ;

acid ard sodium acid, sodium !
tetraborate soln. thiosulfate, and Isodium hydroxide

soln. !

3,000 ppe '

10 pH

SUSERGDICE: No

QUALIFICAIION REPORT: ASCO Feport AQS21678/TR, Rev. A July 1979 (Clet-1205.02-0499)

GTH00: Test

CIPLACEE NT INTERVAL: 4 years for coils and elastomeric materials NEQP

|
|

_ - - _ _ _ . . . _ . , _ _ _ _.- - - _ . _ _ _ _ _ _ . _ . _ . . . _ - _ . _ . _ __ _- _ _ _ . _ _ _ _ _ . _ . - _ . _ _
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 20
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED INSIDE CONTAINMENT

:

EQUIPMENT ID: Electric Hydrogen MANUFACTURER: Westinghousa/Sturtevant MODEL #: B
(1) Recombiner (NSSS)

(Upper Containment)

'
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCilRACY

ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)

ENVIRONMENT

:

,

Temp: 180 F Temp: 288 F 3 months 1 year N/A N/A4

! Press: 14.4 psig Press: 77 psig post DBE post DBE
RH: 100% RH: 100%

i Rad: 8.1X107R Rad: 2X10 R8

Chem Spray: Boric Chem Spray: Boric
acid and sodium acid and sodium
tetraborate soln. hydroxide soln.

2550 ppm Boron
9 - 10.5 pH

1

| SUBMERGENCE: No

i
! QUALIFICATION REPORT: WCAP-7709-L and Supp. 2, 3, 4, 5, 6, and 7 i

)
:

) METHOD: Test / Analysis

.

'

REPLACEMENT INIERVAL: N/A MEQP
:

, _ - . . . . - - - . - . - , , - _ _ . - - , .. - . - , - . , _ _ . . . . - , - . - .__-...., - _- . . . -. - - - - , , -
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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)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCL' RACY4

! ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
1 (2) QUALIFIED 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: 85 psig post DBE post DBE

: RH: 100% RH: 100%
Rad: 1.1X108R Rad: 1x109R
Chem Spray: Boric Chem Spray: Boric
acid and sodium acid, sodium
tetraborate soln. hydroxide and

'sodium thio- i

sulfate soln.
3000 ppm Boton'

10.5 pH,

,
SUBMERGENCE: No

1

; QUALIFICATION REPORT: Joy / Reliance Reports X-604 (CNM-1211.00-1009); NUC-9 (CNM-1211.00-1010)

METHOD: Test -

!

REPLACEMENT INTERVAL: N/A MDSS

1

__ _ ..__ _ _ _ . . . _ _ _ . . __ _ - _ . . _ . _ _ _ . ,. _ _ __ -. _ - _ _ -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 224

i SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2
| LOCATED INSIDE CONTAINMENT '

i

I EQUIPMENT ID: Hydrogen Skimmer MANUFACTURER: Joy / Reliance MODEL #: IXF-882747
i (3) Fan Motors

(Upper Containment).

,

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
j ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(2) QUALIFIED 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: 85 psig post DBE post DBE

-

i RH: 100% RH: 100%

i Rad: 1.1X10 R Rad: 1X109R8

1 Chem Spray: Boric Chem Spray: Boric
'

acid and sodium acid, sodium
q tetraborate soln. hydroxide and
i sodium thio-
! sulfate soln.
! 3000 ppm Boron

10.5 pH'
,

.

SUBMERGENCE: No
l

j QUALIFICATION REPORT: Joy / Reliance Report X-604 (CNM-1211.00-1009), NUC-9 (CNM-1211.00-1010)
*

i

METHOD: Test t

j REPLACEMENT INTERVAL: N/A MDSS

,
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 23
SU R RY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Electrical Penetrations MANUFACTURER: D. G. O'Brien Inc. MODEL #: Type A
(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 4 months 4 months N/A N/A
Press: 14.4 psig Press: 72 psig post DBE post DBE
Ril: 100% Ril: 100%
Rad: 1.3x108R Rad: 2r108R
Chem Spray: Boric Chem Spray: Boric
acid and sodium acid and sodium
tetrabarate soln. thiosulfate and

sodium hydroxide
soln.
4000 ppm Boron
8.8 pil

SUBMERGENCE: No

QUALIFICATION REPORT: D G O'Brien, Inc. Qualification Report No. EP-247 (CNM-1361.00-0015)

) METil00: Test / Analysis

| REPLACEMENT INTERVAL: N/A EPSS

|

|

1 _ - _ _ -_ . , . . . . . _ _.- - - . . . . - - . - -- --- ,-- . - , -~ - . - --



_ - _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

O O O

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

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Electrical Penetrations MANUFACTURER: D. G. O'Brien MODEL #: Types B , C , D , F , G , 11,(1) (Lower Containment) J, K, L, and M

ACCIDENf ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACYENVIRONMENT TO WilICil 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/APress: 14.4 psig Press: 15 psig post DBE post DBE
Ril: 100% Ril: 100%
Rad: 1.3X108R Rad: 2X108R NOTE: All 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 11 PAM electrical

function will be provided consistent with our Reg. Guide 1.97 schedule.
(See JCO)

SUBMERGENCE: No
i

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

METil00: Test / Analysis

REPLACEMENT INTERVAL: N/A EPSS

|
i

. . _ . . _ _ _ _, _ , _ . , , _ _ _ _ , _ . _ _ _ _ _ _. _ . - _ _ _ - = _ _ . _ . . . . - _ _ . .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 25
SUlWARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED INSIDE CONTAINMENT
!
i
i EQUIPMENT ID: Electrical Penetrations MANUFACTURER: Conax Corporation MODEL #: Type N
| (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

t

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: 1X108R Rad: 1X108R
Chem Spray: Boric Chem Spray: Boric
acid and sodium acid
tetraborate soln. 1800-2000 ppm Boron

6-10 pH

SUBMERGENCE: No

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

METHOD: Test / Analysis

REPLACEMENT INTERVAL: N/A

. .* -... . . . _ . . - _ _ _ _ . _ _ _ _ . _ . _ _ . _ _ _ . . _ _ . ~ . . - _ _ - _ _ , _ . _ ._ _ _ __ _ _ -_ _ _ _. . ~_-.- --._ ._ _. _ _ . . _ . _ _ _ - - . _
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 26
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
(1) llookup Wire Insulation (Procurement

(Lower Containment) Spec: CNS-1354.04-00-0006)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY- ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
EN"IRONMENT

Temp: 327 F Temp: 385 F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 66 psig post DBE post DBE
Ril: 100% RH: 100%
Rad: 1.3X108R 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

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

METil00: Test / Analysis

REPLACEMENT INTERVAL: N/A EPSS

;

i
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 27
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: 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 WHICil 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
Ril: 100% RH: 100%

8Rad: 1.3X10 R Rad: 2X108R
Chem Spray: Boric Chem Spray: Boric1

acid and sodium acid, sodium
tetraborate soln. thiosulfate and

; sodium hydroxide
i soln.

3000 ppm Boron
9 - 11 pil

SUBMERGENCE: Yes

| QUALIFICATION REPORT: F-C4350-3 (CNM-1354.00-0003)

|

| MElll00: Test
!

I REPLACEMENT INTERVAL: N/A EPSS

;

._. ._ . __ . _ . _ _ _._. - .__. . _ _ _ _ . . _ _ _ , _ _ _ __ . . _ __. . _ . - _ _ .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 28
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
(1) Control Insulation (Procurement

(Lower Containment) Specs: CNS-1354.02-00-0001
& 0002)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICll REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Temp: 327 F Temp: 385 F 4 months 5 months N/A N/A
Press: 14.4 psig Press: 66 psig post DBE post DBE
Ril: 100% RH: 100%
Rad: 1.3X108R Rad: 2X108R
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 pil

SUBMERGENCE: Yes

QUALIFICATION REPORT: F-C4969-1 and 80282 (CNM-1354.00-0009, CNM-1354.00-0025)

METil00: Test / Analysis

REPLACEMENT INIERVAL: N/A EPSS
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{ CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 29
SUPNARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3<

LOCATED INSIDE CONTAINMENT

J EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
(1) Instrumentation and Control Insulation (Procurement

'

(Lower Containment) Specs: CNS-1354.03-00-0001,,

j 0002 & 0003)

i

j ACCIDENT iNVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
FNVIRONMENI lb WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

,

Temp: 327 F Temp: 385 F 4 raonths 4 months N/A N/A
Press: 14.4 psig Press: 66 psig post DBE post DBE
RH: 100% RH: 100%'

j Rad: 1.3X108R 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

QUALIFICATION 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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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 30
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3,

| LOCATED INSIDE CONTAINMENT

| EQUIPMENT ID: Cable - MANUFACTURER: Brand-Rex HODEL #: XLPE Insulation
(1) Coaxial (Procurement

(Lower Containment) Spec: CNS-1354.04-00-0004)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WilICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED,

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

ENVIRONMENT
'

i
i 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
Ril: 100% RH: 100%
Rad: 1.3X108R Rad: 2X108R
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
:

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

j METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS
,

,
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 31
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Cable - MANUFACTURER: Brand Rex MODEL #: XLPE Insulation,

1 (1) Control (Procurement
j (Lower Containment) Specs: CNS-1354.02-0001

& 0002)
'

!

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
i ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

] (2) QUALIFIED 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
i RH: 100% RH: 100%
. Rad: 1.3X108R Rad: 2X108R
) Chem Spray: Boric Chem Spray: Boric

acid and sodium acid, sodium
! tetraborate scin. phosphate, sodium

hydroxide and
hydrazine soln.;

6200 ppm Boron,

j 8.6 - 10 pH

SUBMERGENCE: Yes

QUALIFICATION REPORT: F-C5120-1 and FC5120-3 (CNM-1354.00-0023 and CNM-1354.00-0024)

j METHOD: Test / Analysis

.

REPLACEMENT INTERVAL: N/A EPSS

:

}
- . . . - - .. .- . - _ ._ . - - - . - - .. .. - - - -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 32
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

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)

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: 327 F 4 months 4 months N/A N/A
Press: 14.4 psig Press: 15 psig post DBE post DBE
RH: 100% RH: 100%
Rad: 1.2x10 R Rad: 2x108R8

Chem Spray: Boric Chem Spray: Boric acid
acid and sodium and sodium tetraborate
tetraborate soln. solution

3,000 ppm
10 pH

SUBMERGENCE: Yes

QUALIFICATION REPORT: E17168-31 and DQAP/ CRC 0002 (CNM-1354.00-0018 and CNM-1354.00-0052)

METHOD: Test / Analysis

REPLACEMENT INTERVAL: N/A EPSS
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 33
SUPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: 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 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%

8 8Rad: 1.3X10 R Rad: 2X10 R
Chea Spray: Boric Chen Spray: Boric
acid and sodium acid, sodium
tetraborate soin. thiosulfate,

and sodium
hydroxide soln.
3000 ppe 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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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 34
SU MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: Tefzel
(1) Hookup wire Insulation (Procurement

(Lower Containment) Spec: CNS-1354.04-00-0006) ;

4

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICll REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

j (2) QUALIFIED 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 DBEi

RH: 100% RH: 100%
I Rad: 1.3X108R Rad: 2X108R
I Chen Spray: Boric Chem Spray: Boric

'

acid and sodium acid, sodium
,

tetraborate soln. thiosulfate,
.

|
; and sodium !

hydroxide soln.
|

| 3000 ppe Boron
i

| 10.5 pH
:

; ,

j SUBNERGENCE: Yes
; !

] QUALIFICATION REPORT: Okonite Report K-0-1 (CNM-1354.00-0004)

.

MEll10D: lest
,

1

| REPLACEMENT INTERVAL: N/A EPSS [

!

i
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 35
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. O

LOCATED INSIDE CONTAINHENT

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: 100%
Rad: 1.3X10"R Rad: 2X108R
Chem Spray: Boric Chem Spray: Boric
acid and sodium acid, sodium
tetraborate soln. thiosulfate and

sodium hydroxide
soin.
3000 ppe 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

i
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 36
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED INSIDE CONTAINMENT

EQUIPMENT ID: Seal Material for Cable MANUFACTURER: 3M MODEL #: Scotch Cast 9 Epoxy
(1) Entrance Fittings (XR-5240)

(Lower Containment)
1

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
"

ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)'

ENVIRONMENT
.

4

; 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%,

8i Rad: 1.1x10 R Rad: 2x108R
Chem Spray; Boric Chem Spray: Boric acid,-

acid and sodium sodium thiosulfate and
: tetraborate soln. sodium hydroxide

3000 ppm Boron
pH 10.5

SUBMERGENCE: Yes

QUALIFICATION 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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| CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 38

'. SU M ARY 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 l

ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED1

(2) QUALIFIED ACCIDENT (% OF SPAN) (% OF SPAN)
1

; 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%

j Rad: 1.3X108R Rad: 2.1x108R
! Chem Spray: Boric Chem Spray: Boric

acid and sodium acid and sodium
* tetraborate soln. hydroxide 3000 ppm

Boron pH 10.3.

SUBMERGENCE: No

QUALIFICATION REPORT: Combustion Engineering Report No. 17682-CCE-SR80-1, Rev. 00

i

METHOD: Test
<

J

REPLACEMENT INTERVAL: 18 months (insulating grommet only) ECSE

. . , - - _ . , .. - . - - . - _- -- - .- ,__. - _ - - - - . - - _ . . . . - . - . - _ _ - - - - - _ - - - -
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Rev. 3

C'\
C' CATAWBA NUCLEAR STATION UNITS 1 AND 2

ENVIRONMENTAL QUALIFICATION OF CLASS 1E
EQUIPMENT LOCATED INSIDE CONTAINMENT

Note 1

All equipment identified in this table is located inside the containment,
specifically in the lower compartnent 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.

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

n
I Pressure (Upper and Lower Compartment): 14.4 psig peak; time history asU) 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.

i
Note 4

RTD's are a sealed, water tight unit.,

b
| v

L
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Page CN-2 i
Rev. 4

C
;

\ Note 5 i

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. '

i
Note 7

i

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 120% of the system's range.

i 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 irated speed and torque characteristics. The motor operator environmental i

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.

.

i
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; ATTACHMENT 2 I,

.,t~

j SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT i
'

i| LOCATED IN THE ANNULUS ,i,

> t

\Pm Rev. Pm Rev. M Rev. |
;

t

! 1 3 i

2 . 4 i
j 3 4 !
<- 4 D |

5 4 i,.

- 6 0 f
i 7 3 !

! 8 3 I

! 9 3
10 3

2

i

j 11 3 !
! 12 3

|| 13 3 :

! 14 3 }
| 15 3 i
i '16 3 [

17 3 |
18 3 i
19 1 '.

20 3 !
,

| 21 3 |
. 22 3 i|
r 23 3 !

24 3 i
-

25 1 i

26 1 .

27 2 !

AN-1 3 i
AN-2 3

|

!

*D - Deleted
,

I

|

i

|
i

|

|

i
i

I
!

|
r

*.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 1
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 TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Terp: 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: SX107R plus 4 months

post DBE PAM Function: Max Error 15%
125% (4 mo) (4 mo)

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

MElll00: Test

REPLACEMENT INTERVAL: 10 Years ECSE
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 2
i SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

{ LOCATED IN THE ANNULUS

!
l

! EQUIPMENT ID: Transmitter - MANUFACTURER: Barton MODEL #: 764
'

Steam Generator Level (W/R) (Lot 7)
!

!

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WilICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

| (1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)

| ENVIRONMENT

|
Temp: 147 F Temp: 420 F 4 months 1 year 125% 110%.

; RH: 100% RH: 100% post DBE post DBE
7

j Rad: 1.5X10 R Rad: 2.0X108R
1

'
!

i

|

l
,

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

METil00: Test

!
j REPLACEMENT INTERVAL: 10 Years MPIC
1

I
,

- - _ - - -. . _ _ . _ _ . . . . . - . . . . . . . _ _ _ - - _ -._ .- . - _ - _ - - - _ _ _ - - _ _ . . - _ _ . . - - _ _ _ . _ . _ _ - - - _ . - _ . . _ . . - - _ _- - .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 3 '

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

LOCATED IN THE ANNULUS

!

EQUIPMENT ID: Transmitter - MANUFACTURER: Veritrak MODEL #: 76DP
'

Main Steam Flow (NSSS)

4

9

| ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

: (1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
] ENVIRONMENT

!

i 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 t

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.
,

1

i
a

!
t

i

| QUALIFICATION REPORT: N/A i
t

i

METHOD: N/A

i

| REPLACEMENT INTERVAL: N/A ECSE i

i

)
I

i

!.

_ - _ - . -. . _ . , . . - - -. _., .- ,-. , , , - . . . .-._-. .- =.- . -.- - -. - . . . - - . - - - .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 5
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

LOCATED IN THE ANNULUS

EQUIPMENT ID: Transmitter
, MANUFACTURER: Barton MQDEL #: 386A

Containment Sump Level

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: 172 F 4 months 1 year 12.06% 112.06%
RH: 100% RH: 100% post DBE post DBE
Rad: 4.5X107R Rad: 2.0X10sR

,

.

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

*

METHOD: Test

.

REPLACEMENT INTERVAL: 10 Years MPIC



_ _ _ . . _ _ _ . _ . _ . .. ._ ._ __ ._ __ .__ _ _ _ _ _ _ . __ _ _ . . _ . . _
-

; O O O
!

!

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 7'

SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS JE EQUIPMENT Rev. 3
.

LOCATED IN THE ANNULUS
:

EQUIPMENT ID: Transeitter - MANUFACTURER: Barton MODEL #: 763
RCS Pressure (W/R) (NSSS) (Lot 2)

!

| ACCIDENT ENVIROMENT 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 110% Max Error 6.1%
RH: 100% RH: 100% post DBE post DBE,

Rad: 1.7X105R Rad: SX107R
'

|

|

! QUALIFICATION REPORT: WCAP 9885 (CNN-1399.03-318)
i

!

l METHOD: Test

REPLACEMENT INTERVAL: 10 Years ECSE

>

__ , _ _ _ _ _ _ . , _ _ , . _ _ _ , _ _ _ . . , . _ _ _ . _ _ . _ _ _.__.___._________.._____.-_m.... .,. . - , . _ - . , _ , _ _ _ _ , _ _ _ . _ _ . . , _ . _ _ . _ . , _ _ . . . _ - , . . _ .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 8
SU W ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED IN THE ANNULUS

EQUIPMENT ID: Limit Switches MANUFACTURER: NAMC0 MODEL #: EA-180

ACCIDENT ENVIRONMENT OPERABILITY OPERA 8ILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMDNSTRATED REQUIRED DEMONSTRATED

(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRO WENT

.

Temp: 150*F Temp: 340*F S minutes 30 days N/A N/A
CI: 100% RH: 100% post DBE post DBE
Rad: 1X10iR Rad: 2X10sR

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

METHOD: Test

REPLACEMENT INTERVAL: 4 Years MEQP
.



_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ . _ . _ _ _ - - _ _ _ . - . - _ _ _ . _.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 9 ,

SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3 '

LOCATED IN THE ANNULUS

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

|
'

l

!
ACCIDENT ENVIRO MENT OPERABILITY OPERABILITY ACCURACY ACCURACY !

ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED,

(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIROMENT

i

t

. Temp: 150*F Temp: 340*F 5 minutes 30 days Note 6 Note 6
RH: 100% RH: 100% post DBE post DBE ,

Rad: IX104R Rad: 2X108R
;

!
t
I

;

[
QUALIFICATION REPORT: Rotork Report N 11/4, December 1970; TR 116, October 1973; and TR 222, June 1975 [

- (CNM-1205.19-0006, 7, & 8)

i

METHOD: Test
[

!

REPLACEMENT INTERVAL: N/A MEQP

|

- _ - . -
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CATAWBA NUCLEAR STATION - UNITS 1 AllD 2 Page 10
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED IN THE ANNULUS

EQUIPMENT ID: Valve Motor Operators MANUFACTURER: Limitorque MODEL #: SMB RH Insulation

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRAlED 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
Ril: 100% RH: 100% post DBE post DBE
Rad: 1X104R Rad: 2X108R

QUALIFICATION 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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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 11
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED IN THE ANNULUS

!

EQUIPMENT ID: Valve Solenoid Operators MANUFACTURER: ASCO MODEL #: NP831655E,

4

!

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: 346 F 5 minutes 30 days N/A N/A
RH: 100% RH: 100% post DBE post DBE

I Rad: 1XIO4R Rad: 2.0X10 R8

1

;

|

| QUALIFICATION 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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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 12
SUW4ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3'

LOCATED IN Tile ANNULUS
s

i
| EQUIPHENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR
i llookup Wire Insulation
) (Procurement Spec.

] CNS-1354.04-00-0006)

j

| ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY

: ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

i Temp: 150 F Iemp: 194 F 4 months 4 months N/A N/A
Ril: 100% Ril: 100% post DBE post DBE

8Rad: 1X108R Rad: 2X10 R
(Note 4),

i

!

!

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

!

| METil00: Test
.

REPLACEMENT INTERVAL: N/A EPSS
i

f

|

!
_.- . _ _ _ - _ . _ - . , _ - - _ _ - . _ -._ _ _ _ _ _ _ . _ . _ . _ . _ _ _ . _ . _ _ . _ . . _ . _ _ _ - . . _ _ _ . _ .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 13
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 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: 2X108R8

(Note 4)

I
!

|

! QUALIFICATION REPORT: F-C4350-3 (CNM-1354.00-0003)
1

,

METHOD: Test,

REPLACEMENT INTERVAL: N/A EPSS
j
,

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

LOCATED IN THE ANNULUS

EQUIPMENT ID: Cable - Category C and D MANUFACTURER: Anaconda MODEL #: FR-EPRControl Insulation (Procurement
Specs: CNS-1354.02-00-0001

,

I & 0002)

, ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY! ENVIRONMENT TO WilICil 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/ARil: 100% Ril: 100% post DBE post DBE
1 Rad: 1X108R Rad: 2X108R

(Note 4)

i

j QUALIFICATION REPORT: F-C4969-1 and 80282 (CNM-1354.00-0009 and CNM-1354.00-0025)
i

i

i METil0D: Test
i

REPLACEMENT INTERVAL: N/A
EPSS

.

. _ _ _ _ _ . _ _ . - - _ - - . . _ , _ - . . - - . _ , _ , . _ . . . . _ , _ _ _ - . _ _ . . - . _ . _ - _ . _ _ . , _ __ . . . _ . . . . _ _ _ . _- -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 15
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED IN THE ANNULUS

EQUIPMENT ID: 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 TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRAIED

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

Terp: 150 F Temp: 194 F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE

8 8Rad: 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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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 16
SU MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED IN THE ANNULUS

i

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

!

j ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
g ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
; (1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
| ENVIRONMENT

i
'

l

!

! Temp: 150 F Temp: 194 F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: 1X108R Rad: 2X108R

(Note 4)
3

!

! .

:
4

1

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

!

} METHOD: Test
t

REPLACEMENT INTERVAL: N/A EPSS
,

i

_ _ - - - _ _ _ _ _ - - - . - . _ _ . - _ . . .. .- _ - - - _ - . .. . -, , - - . . - _ - _ . - _ _ - . . , - _ . ,. , _ _ -,
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 17
SUP94ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 3

LOCATED IN THE ANNULUS

EQUIPMENT ID: Cable - MANUFACTURER: Brand-Rex MODEL #: XLPE
Control Insulation (Procurement

Specs: CNS-1354.00-00-0001
& 0002)

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

8Rad: 1X10 R Rad: 2X108R
(Note 4)

QUALIFICATION REPORT: F-CS120-1 and F-C5120-3 (CNM-1354.00-0023 and CNM-1354.00-0024)

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 18
SUDMARY 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 ACCURAC) 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

8Rad: IX10 R Rad: 2X10sR
(Note 4)

.

QUALIFICATION 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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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 19
SUPetARY 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)

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: 327 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: IX108R Rad: 2.0X10 R8

QUALIFICATION REPORT: E17168-31, DQAP/ CRC 0002 (CNM-1354.00-0018 & CNM-1354.00-0052)

METHOD: Test / Analysis

| REPLACEMEN1 INTERVAL: N/A EPSS
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 20
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED IN THE ANNULUS

EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: EPR
Hedium Voltage Insulation (Procurement Specs:

CNS-1354.01-00-0001 & 0003)
.

ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO MlICH 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

8Rad: 1X10 R Rad: 2X108R
(Note 4) '

|
|

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

!
,

4 METHOD: Test

I

)

REPLACEMENT INTERVAL: N/A EPSS4

!

|
t
f

._ ._ . _ _ _ . _ ~ . - . _ _ . _ _ _ _ _ _ , _ - . _ _ - - _ - - _ . . . - . _ _ . - - , _ - - , - - .- _ _ - . _ . - - . - . _ - - - - - . . .. --
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1 CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 21
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED IN THE ANNULUS
:

. EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: FR-EPR
Control Insulation (Procurement

i Spec: CNS-1354.02-00-0001
{ & 0002)
|
. .

!

! ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

5 (1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
i

ENVIRONMENT
,

)
.

| Temp: 150 F Temp: 194 F 4 months 4 months N/A N/A
] RH: 100% RH: 100% post DBE post DBE

8 8i Rad: 1X10 R Rad: 2X10 R
! (Note 4)
i
l

!

:

,

QUALIFICATION REPORT: Okonite Report FN-1 (CNM-1354.00-0006)

i

! METHOD: Test
,

REPLACEMENT INTERVAL: N/A EPSS

I
_ _ . _ - , _ - . - --. - - . - - - - _ _ . - . - _ _ -__ . -- __. . . - - - .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 22
SUP9tARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE 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 TO WHICH REQUIRED IN DEMONSTRATED REQUIP.ED 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 R8

(Note 4)

.

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

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS



- - . _ . - - _ _ .- - _ - . - _ _ . - - - . . - . _ _ _- .- - .. _ _ -
_
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CATAWBA NUCLEAR STATION - UNITS 1 Ai;0 2 Page 23
Sup04ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3 |

LOCATED IN THE ANNULUS l

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

|

l

ACCIDEMI ENVIRO MENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED i

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

Temp: 150*F Temp: 194*F 4 months 4 months N/A N/A
R:1: 100% RH: 100% post DBE post DBE
Rad: 1X108R Rad: 2X108R

(Note 4)

.

.

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

METHOD: Test

.

REPLACEMENT INTERVAL: N/A EPSS
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 24
Si9 MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED IN THE ANNULUS

EQUIPMENI ID: Seal Material for Cable MANUFACTURER: 3M MODEL #: Scotch Cast 9 Epoxy
Entrance Fittings (XR-5240)

ACCIDENT ENVIRONMENT OPERABILITY OPERABILIT) ACCURACY ACCURACY
EINIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Temp: 150"F Temp: 350*F 4 months 4 months N/A N/A
RH: 100% RH: 100% post DBE post DBE
Rad: IXIO8R Rad: 2x10 R8

Q'JALIFICATION 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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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 25
SUfMARY OF ENVIRONNENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 1

LOCATED IN THE ANNULUS

EQUIPMENT ID: 1180X0001 MANUFACTURER: Duke M00EL #: N/A
(Note 5)

ACCIDENT ENVIR00 MENT OPERABILITY OPERA 8ILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
ENVIRONNENI

Temp: 147 F Temp: 212 F Continuous Continuous N/A N/A
RH: 100% RH: 100%

7Rad: 1.3X10 R Rad: 3.0X107R

a

|

QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test / Analysis

REPLACEMENT INTERVAL: N/A

t
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 26
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED IN THE ANNULUS

EQUIPMENT ID: ITB0X0002 MANUFACTURER: Duke MODEL #: N/A
(Note 5)

ACCIDENT ENVIROMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Tenp: 147 F Temp: 212*F Continuous Continuous N/A N/A
RH: 100% RH: 100%
Rad: 1.3X107R Rad: 3.0X107

.

QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test / Analysis

REPLACENENT INTERVAL: N/A
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 27
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS IE EQUIPMENT Rev. 2

LOCATED IN THE ANNULUS

EQUIPMENT ID: 1TB0X0327 MANUFACTURER: Duke MODEL #: N/A
(Note 5)

:
i r

!
'

{ ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ' ACCURACY
j ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRAIED
i (1) QUALIFIED ACCIDENT (2) (% OF SPAN) (% OF SPAN)
j ENVIRONMENT

i

I
r' Temp: 147 F Temp: 330 F Continuous Continuous N/A N/A
'

RH: 100% RH: 100%<

i Rad: 1.5XIO7R Rad: 3.0X10 R7
!

l
'

)
!
4

i

|
| QUALIFICATION REPORT: CNC-1381.05-00-0054
i

!
i

| METHOD: Test / Analysis

a

i

REPLACEMENT INTERVAL: N/A;

!

!
. _ _ - . _ - - - _ . . _ . _ _ . _ - _ ________- _ ._. _ - -_ ___ _ ,. . ._ . . . __ _ . _ _ _ _ _ . _ _ . _ . _ - _ _ _ _ _ . _ _ __ -
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! U
CATAWBA NUCLAR STATION - UNITS 1 AND 2

,

T

ENVIR0hMENTAL 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, 6

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: i

Temperature: 150 F

Relative Humidity: 100%
|.

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

/ dose based on the equipment operability requirements.
C

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

: ,

Note 2 I
1

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
1

| Deleted.
t

Note 4

i 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

j temperature and ambient temperature.
;

j i

b)'

v
| t

!

I

-rye |
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Note 5

The equipment listed is a 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 raquirements 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.

O

O



O
ATTACHMENT 3

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

M Rev. M Rev. M Rev.

*

1 2 35 4 78 0
2 0 36 4 79 1
3 4 37 4 PRN-1 4
4 4 38 4
5 4 39 D

6 4 40 4
7 4 41 D

8 4 42 4
9 4 43 4

10 4 44 4
11 4 45 4
12 0 46 4
13 4 47 4
14 4 48 4
15 0 49 4
16 0 50 4

O. 17 4 51 4
18 4 52 4'

19 4 53 4
20 3 54 4
21 3 55 0
22 4 56 4
23 4 57 2

24 4 58 2
25 4 59 2

26 1 60 2
27 4 61 0
28 0 62 0
29 4 63 2

30 4 64 1
31 0 65 1
32 4 66 1
33 4 67 1

34 4 68 1
69 1
70 1
71 1

72 1
73 1
74 1
75 1
76 1

O 77 0

*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 a mild environment area, or review of function and failure
mode with respect to the event causing the harsh environment.

.



_ _ _ _ _ _ ___ __ _ __ _ . _ . . _ _ . _ _ _ _ _ . _ _ . _ . ._

O O O
.

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 1
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Transmitter - MANUFACTURER: Veritrak HODEL #: 76DP
Main Feedwater Flow (NSSS)

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)

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.

QUALIFICATION REPORT: N/A

METHOD: N/A

REPLACEMENT INTERVAL: N/A ECSE
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 3
SUM ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 4

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Transmitter - MANUFACTURER: Barton MODEL #: 386A
NW Surge Chamber Level
A and B

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

(1) QUALIFIED PIPE RUPTURE (% 9F SPAN) (% OF SPAN),

ENVIRONMENT (2)

Temp: 157 F Temp: 172 F Continuous Continuous 131.7% 112.3%

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

METHOD: Test

.

REPLACEMENT INTERVAL: 10 Years
MPIC

9
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 4
SUP#tARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: 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 Continuous N/A N/A
RH: 100% RH: 100%

QUALIFICATION REPORT: Rosemount Reports 108025 and 108026

i

METHOD: Test / Analysis

REPLACEMENT INTERVAL: 10 Years
MPIC

,

_ _ _ _ _ . _ _ _ _ ._ ._._ _
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 5
SUMARY OF ENVIROMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Transmitter- MANUFACTURER: Rosemount M00EL #: 1153084
Boric Acid Tank Level

i

PIPE RUPIURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENI 10 WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(1) QUALIFIED PIPE RUPIURE (% OF SPAN) (% OF SPAN)
ENVIROMENT(2)

Temp: 212 F Temp:318'F Continuous Continuous 113.5% 213.1%
RH: 100% RH: 100%

QUALIFICATION REPORT: Rosemount Report 108025 and 108026

METHOD: Test

j

i

i REPLACEMENT INIERVAL: 10 Years MPIC
I

_ _ _ , . . - - - _ _ . , - - - - _ . _ . _ - . _ _ , . _ _ , - _ _ _ . - . . - _ . - _ - - - - - - - -_ -- - ..- ~-- -----...~ - --.--. - - - - --
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CAIAleA NUCLEAR STATION - UNITS 1 AND 2 Page 6
SUMARY OF EWIR000 ENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 4

LOCATED OUISIDE CONTAll0ENT AIS EXPOSED TO PIPE RUPTURE EWIROMENT

EQUIPMENT ID: Transmitter- MANUFACTURER: Barton NODEL #: 764 ,

Aux. FW Flow (Lot 7) |

|
!

PIPE RUPIURE EWIROMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
EWIROMENT TO WICH REQUIRED IN DEN)NSTRATED REQUIRED DEMONSTRATED

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

Temp: 330*F Temp:420*F 4 months 1 yr. 16.4% 15.6%
Press: 8.85 Psig Press: 75 Psig Post D8E
RH: 100% RH: 100%

QUALIFICATION REPORT: Barton R3-764-9 (CM-1210.04-0261)

METHOD: Test

|

|

REPLACEMENI INTERVAL: 10 Years MPIC
.

- - - - - - - - - - , - - . - - - - - - - - - - - , - - - - . - - - - - - _ _ . _ _ _ _ - - - - - - . - - - - - _ _ _ - - - . - - - - _ - - _ - _ - - - - , - - - - - _ _ . , - - , - - - _
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 7
SUPMARY OF ENVIROMNIAL QUALIFICATION OF CLASS IE EQUIPMENT Rev. 4

LOCATED OUISIDE CONTAI E NT AND EXPOSED TO PIPE RUPIURE ENVIRONMENT

EQUIPMENT ID: D/P Switch MANJFACTURER: Barton MODEL #: 580A-0
RifR Pump Minimun Flow

PIPE RUPIURE ENVIRO # MENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIROMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED LEMONSTRA1ED

(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SP/.N)
ENVIRO # MENT (2)

Temp: 251*F lesp: 340*F Continuous Continuous 4.5% 4.4%
Ril: 100% RH: 100%

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

| METHOD: Test -

|
|

REPLACEMENT INIERVAL: 10 years MPIC

.
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| CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 8 |.

5tseWtY OF EWIR000 ENTAL QUALIFICATION OF CLASS IE EQUIPMENT Rev. 4
|

,

| LOCATED OUISIDE CONTAIISIENT AND EXPOSED TO PIPE RUPIURE EMIRONNENT

EQUIPENLID: D/P Switch MANUFACTURER: Barton R) DEL #: 581A-0 '

|
~

KC HX A48 Inlet Flow
i

j PIPE RUPIURE EMIR 000EMI OPERASIL11Y OPERA 8ILITY ACCURACY ACCURACY'

EWIR0fGENT TO WIth REQUIRED IN DEMDetSTRATED REQUIRED DEMONSTRATED
(1) _qu4LIFIED PIPE RUPTURE (% OF SPAN) '(% OF SPM)

EWIR00 RENT (2)

'

.-

Temp: 212*F Temp: 340*F' Continuous Continuous 15.0% 15.0%
RH: 100% RH: 100%

,

|

|

|
_

-

-

%

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

MTH00: Test

REPLACEE NT INIERVAL: 10 years NPIC

.

._r_ . - , , - . - - - - .-,.w , . - ..-y,,,,..,-_,.-m, _ ._ , - . - ..-- -,_- -,y~,.,__-._-.____,m-- _
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(,. CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 9
, 7' - :SU MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
'

LOCATED OUTSIDE CONTAINMENT AND EXPO?En TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT 10: D/P Switch MANUFACTURER: Barton MODEL #: 580A-1
CA pumps - Loss of Suction

PIPE RUPIURE C VIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Temp: Ambient Temp: 340 F Continuous Continuous 112.3% 112.3%
1

,

1

|

|

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

MEll100: Test

REPLACEMENT INTERVAL: 10 years MPIC;

_ , . _ . - _ _ _ _ .___ _ , _ , , _ __ ._ _. ..._ . , _ _ . _ . - _ . _ . _ - . _ . _ _ . , _ _ _- -. . .. ____ _
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 10
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

LOCATED OUISIDE 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 TO 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%

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

MEll100: Test

REPLACEMENT INTERVAL: 10 years MPIC

.
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!CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 11

SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4 ,

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
4

EQUIPMENT ID: Pressure Switch- MANUFACTURER: SOR Inc. MODEL #: 12NG-84-NX-CIA
NW Surge Chamber Pressure,

!
a

l PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
i ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
; (1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
i ENVIRONMENT (2)

.

Temp: 212 F Temp: 250*F Continuous Continuous 16.5% 12.0%
RH: 100% RH: 100%

'

!

!

!

I

.

,

;

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

!

!
| METHOD: Test
|

:

} REPLACEMENT INTERVAL: N/A MPIC
|
;
,

9

. . . . , . - , - - . .,-,,,,,-n- - - , - - - - - - -- , , , - - - - - - - - - - - - , n ,----~ve~ - , - , - . -,--+ , . .-,,-~-,-,------------r- - - - ~ - - - ~ ~ - - ~ = ~ ~ -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 13
SUPf4ARY 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
ENVIRONMENT TO WHICH REQUIRED IN 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

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

METHOD: Test

REPLACEMENT INTERVAL: 15 Years MPIC

.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 14
SUfEARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Level Switches-Doghouse Level MANUFACTURER: Magnetrol MODEL #: A-103F-3X-Y-MPG

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: 240 F Temp: 285 F Approximately 15 secs. Continuous i 1/4 inch 1/4 inchPress: 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 Company Reports TR-053 and TR-060

i

METHOD: Test 1

REPLACEMENT INTERVAL: 15 Years.

MPIC
i

I
1

I I

_ . - -_ __ .I1
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 17
SUW4ARY 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: NAMC0 MODEL #: EA-180

i 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: 340*F Continuous Continuous N/A N/A
i RH: 100% RH: 100%

.

i

}

!,
1

QUALIFICATION REPORT: NANC0 report dated Sept. ember 5, 1978 (COM-1205.19-0041) and QTR-105 (CNM-1211.00-1570)

i

.

METHOD: Test

REPLA' CEMENT INTERVAL: 4 Years MEQP/MDSS

I

|

_ _ _ _ . _ _ _ _ _ __ _ _.__ . . . . _ . . _ . _ _ _ . . _ . _ . . _. _ _ _ . _ . _ . _ . _ _ _ . . _ _ . . _ _ _ _ _ _ _ _ _ _ _ . , . _ _ _
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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 PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Stem Mounted Limit Switches MANUFACTURER: NAMC0 MODEL #: EA-170-302

i

| 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)

l Temp: 212 F Temp: 212 F Continuous Continuous N/A N/A
RH: 100% Ril: 100%

:

!

;

i

QUALIIICATION REPORT: NAMC0 report dated July 24, 1978, report QTR-107 and NAMC0 letter dated 4/9/81

!
1

METil0D: Test
4

REPLACEMENT INIERVAL: 4 Years MEQP

!

_ _ . . , _ ... _. _ . _ . _ . _ _ _ ._._. ._ . . - ._ _. . _ , _ _ _ _ _ . - . _ . _ _ .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 19
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 4

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Stem Mounted Limit Switches MANUFACTURER: NAMC0 MODEL #: EA-740

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)

Terp: 212 F Temp: 340 F Continuous Continuous N/A N/A
Ril: 100% RH: 100%

QUALIFICATION REPORT: NAMC0 report dated February 22, 1979 (CNM-1205.19-0041)

METil00: Test

REPLACEMENI INTERVAL: 4 years MEQP
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: CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 20
SumARY 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

l

| ,

i 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),

|
j

i Temp: 147 F Temp: 161 F Continuous Continuous N/A N/A

'

,

I

!
: .

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

1
'

METHOD: Test and Analysis
.

'

REPLACEMENT INTERVAL: N/A EPSR

,

.-------1 .-- --y _,, ---,-r-,, , , . - _ . . . , - ,. -_+wwwem,.m_._e.-- ,.w,,- -y-,w.ws -_-_w-w, wwm.--..--w--. _,,._-_-,---...._._,-+.,,w,r---e -,w-.,4,----w - - -,-- - - - -n.-
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 21
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

] LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

| EQUIPMENT ID: Auxiliary Building Filtered MANUFACTURER: Reliance MODEL #: 1XF-882610, 2XF-882610 -

! Exhaust fan Motors IXF-882771
|
1

:

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

!

!

Temp: 127 F Temp: 141 F Continuous Continuous N/A N/A

i

!

!

1-
!
J

!

QUALIFICATION REPORT: NUC-9 (CNC-1320.00-0003) and Thermal Life Calculation (CNC-1381.05-00-0056)
1

i

METil00: Test / Analysis

] REPLACEMENT INTERVAL: N/A EPSR
.

1
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 22 ,

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

EQUIPMENT ID: Residual lleat Removal MANUFACTURER: Westinghouse, Buffalo MODEL #: VSHX (TEWC)
Pump Motors (NSSS)

PIPE RUPIURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WilICll REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN),

ENVIRONMENT (2)

i
i Temp: 212 F Temp: 221 F Continuous Continuous N/A N/A

Ril: 100% Ril: 100%,

i

i

i

!

!

,

, QUALIFICATION REPORT: WCAP 8754
!

!

METil00: Test / Analysis

i REPLACEMENT INTERVAL: N/A MEQP
:

.

- . , . . . _ . . . - -_.__,..-...-.-,~m - _ _ . - , . _ , - .. .- . .- - ,, ,y..,.- . -, ..- - - .-, .. ,-. - _. - . , - ----
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| CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 23
: SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
| LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Centrifugal Charging Pump HANUFACTURER: Westinghouse, Buffalo MODEL #: VSHX (TEWC)
i

: Motors (NSSS)
!
!

|

| 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)

i

| Terp: 212 F Temp: 221"F Continuous Continuous N/A N/A
1 RH: 100% RH: 100%

l
:

i

1

!

i

) QUALIFICAIJON REPORT: WCAP 8754, Rev. 1

! METHOD: Test / Analysis
4

| REPLACEMENT INTERVAL: N/A MEQP

:
.

. _ . . . . . _ . _ _ . _ _ . . _ . _ . , _ . . _ _ . - _ _ _ . . . _ . _ _ _ - _ . _ _ _ . _ _ _ . . - _ . _ _ . _ . _ _ . _ _ . _ . _ . _ _ . _ . _ _ _ _ _ . , _ . . .-
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 24,

SUMMARY OF ENVIRONMENTAL QUALIFICATI0i10F CLASS 1E EQUIPMENT Rev. 4
j LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTilRE ENVIRONMENT

EQUIPMENT ID: Safety Injection Pump MANUFACTURER: Westinghouse, Buf falo MODEL i: VSHX (TEWC)
Motors (NSSS)

,

i

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY,

! ENVIRONMENT TO WHICil 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
j Ril: 100% Ril: 100%

!

|

|
,

!
|

i
j QUALIFICATION REPORT: WCAP 8754, Rev. 1

i
,

METil00: Test / Analysis

!
!

REPLACEMENT INTERVAL: N/A MEQP

|

. _ _ _ _ - _ . ,. , , -- _.-,.,. --_. __ . ,- - - - . . _ . . . _ _ _ - . , _ _ - . . ~ - _ , . . . _ - - _ _ - - - . .-
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 . Page 25 ..

SlMtARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4 !

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

.! EQUIPMENT ID: Component Cooling Pump MANUFACTURER: Westinghouse, Buffalo MODEL #: 74F18651 S/N 1,2,3,&4
Motors 74F19752 S/N 1,2,3,&4

i |
*

1
t

PIPE RUPTURE ENVIRONMENT OP.ERABILITY OPERABILITY ACCURACY ACCURACY ['

ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)

; ENVIRONMENT (2)

i

. i

| Temp: 212 F Temp: 212 F Continuous Continuous N/A N/A
J RH: 100% RH: 100%
1 *

j !

! !
,

i i

i

!

! !

I i

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

'

;

i

I METHOD: Test / Analysis

.

!

REPLACEMENT INTERVAL: N/A EPSR j,

|
t

|
I

_ _.._t
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 26
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 1

LOCATED OUTSIDE CONTAINHENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

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

PIPE RUPIURE ENVIRONMENT OPERABILITY OPERABILIT( ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEM3NSTRATED REQUIRED DEMONSTRATED-

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

Icep: 163 F Temp: 212 F Continuous Continuous N/A N/A

1

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

|

METHOD: Test / Analysis

1

REPLACEMENT INIERVAL: N/A EPSR
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 27
SUMARY 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 1&2

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO MlICH 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%

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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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 29
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

'

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Boric Acid Transfer Pump MANUFACTURER: Westinghouse /Chempump MODEL #: GVH-10K-12il-IS
Hotors (NSSS)

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WilICil 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
Ril: 100% Ril: 100%

QUALIFICATION 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.

MEll100: Analysis

REPLACEMENT INTERVAL: N/A MEQP
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| CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 30
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 4

, LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
,

! EQUIPMENT ID: Containment Spray & Residual MANUFACTURER: Reliance MODEL #: 1YF882456, 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% Ril: 100%

!

'

t

i
!

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

METHOD: Test / Analysis

I
,

! REPLACEMENT INTERVAL: N/A EPSR

I

C . _ _ _ . _ ._ _ _ _ __.- - . . _ _ _ _ _ _ _ _ _ _ _- -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 32
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4;

i LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
l
i EQUIPMENT ID: Main Steam Isolation MANUFACTURER: Atwood and Morrill MODEL #: MSI Valve Actuator

Valve (Doghouse) Assembly

|
.

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)

'
,

i
'

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

Press: 8.85 psig Press: 110 psig
RH: 100% RH: 100%,

4

!

1

I

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

1

!

METHOD: Test

i

REPLACEMENT INIERVAL: SLND & Elastomers - 5 years MEQP

1

. - - ..: , , - - - , , . , - , ..%_ - . . . . .. - , - . , , - , . _ , . , , , - , , . _ , , , , , , , , , . , - . _,,y-_ _- . . . , -.c ., , ,,,_.,_-,-,--c y. , _ . , _ - . - - - ,-- -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 33
. SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
| LOCATED OUISIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
1

i EQUIPMENT ID: Feedwater Isolation MANUFACTURER: Borg-Warner (NVD) MODEL #: Pneumatic-Ilydraulic
Valve Operator P/N 38991

'

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY

} ENVIRONMENT TO WilICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN).'| ENVIRONMENT (2)

;

i

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

Press: 8.85 psig Press: 110 psig-

j Ril: 100% RH: 100%
!

l

QUALIFICATION REPORT: 1736 (CNM-1205.12-0014)
5

METil00: Test
,

i

REPLACEMENT INTERVAL: N/A MEQP

!

!
.- _ . . _ _ _ . . . , . _ _ _ . . _ _ _ , , _ . . . _ _ _ _ _ _ . . _ , _ . _ . _ _ . _ _ _ . _ _ , . _. _. _ . _ _ . _ , . . _ , _ _ _ _ _ _ _ _ _ _ _ , . _ _ _ _ . , _ _ _-
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 34
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 RH Insulation
(Doghouse)

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: 340 F Continuous Continuous N/A N/A ,

Press: 8.85 psig Press: 105 psig
RH: 100% RH: 100%

!

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

!
!

METHOD: Test
.

1

!
I REPLACEMENT INTERVAL: N/A MEQP
l

!

|

_ _ _ . _ _ . _ . , _ _ . . _ _ . . _ _ _ _ - . _ . . _, __ _ . _ . ._. ._ . . . _ _ _ , _ _ _ _ . . , , __ _ . , _ . _ _ _._ . . _ _ . _ _
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 35
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

LOCATED OUTSIDE CONTAINMENT AND EXPOSED 10 PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: Valve Motor Operators MANUFACTURER: Limitorque MODEL #: SMB B Insulation

PIPE RUPIURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Temp: 212 F Temp: 250 F Continuous Continuous N/A N/A
Ril: 100% RH: 100%

QUALIFICATION REPORT: B0003, May 1976 (CNM-1205.19-0001)

,

METHOD: Test

I |
:

) REPLACEMENT INTERVAL: N/A MEQP

!

|
_ . _ _ _ _ _ _ . _ _ _ . . _ . , _ . . _ _ _ . , _ _ _ _ _ _ _ . _ ._ _ , . _ _ . _ . ._. _ _ . . _ . . _ . _ _ _ _ - . . . _ , _ . _ . _ . _ . . _ _ _ . . _ . . . _ _ _ _ . _ _ _ ,._
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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 PI": RUPTURE ENVIRONMENT

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

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: 340 F Continuous Continuous N/A N/A
Press: 8.85 psig Press: 70 psig
Ril: 100% Ril: 100%

e

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

METil00: Test

REPLACEMENT INIERVAL: N/A MEQP

.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 37
| SUP9tARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
! LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
i
i EQUIPMENT ID: Valve Motor Operators MANUFACTURER: Rotork MODEL #: NA-2 with NA-1
; Switch Mechanism
;

i

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
| ENVIRONMENT TO AIICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED.

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

!

|
: Temp: 212 F Temp: 212 F 170 Minutes 200 llours N/A N/A
! RH: 100% RH: 100%
:

i

!

!

i
'l

1 QUALIFICATION REPORT: TR3025, April 1980; TR222, June 1975; N11/4 December 1970; TR116, October 1973 (CNM-1205.19-0006,7,8&9)

MEll100: Test

b

|

1 REPLACEMENT INTERVAL: N/A MEQP

4

J
- _ _ _ _ _ _ _ . _ . _ . . . _ .._ _. ._ _ . _ , .._ _ . _ . .___, _ _ _ _ -..__ . ... _ . . _.... . _ .. _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ . _ . _ . - ,
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 38
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

j LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

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

!
1

: 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)

t

i Temp: 212 F Temp: 346 F Continuous Continuous N/A N/A'
RH: 100% RH: 100%

|
|

!

|

;

! - QUALIFICATION REPORT: QRS2600-6042-1 (CNM-1205.08-0047)

| METHOD: Test '

!

i !,
,

! REPLACEMENT INTERVAL: N/A MEQP (
i >

|
'

{

_ . . . . _ . . _-- _ . - _ _ _ ._ _ _ _ . _ _ _ _ _ _ . - _ _ _ - . - _ _ _ _ . . ..
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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 PIPE RUP1URE ENVIRONMENT

EQUIPMENT ID: Valve Solenoid Operators MANUFACTURER: Valcor MODEL #: V70900-21-3

.

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO MlICH 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%

i

i

!

'

QUALIFICATION 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)
i

!

METil00: Test / Analysis

i

REPLACEMENT INTERVAL: 5 Years MPIC |

- - . - , - - - - . . . - . - - . . - . - . . . - . . - - - - _ . - - . - . . _ -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 42
SUMARY 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
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) 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: 80205-1 (CNM-1354.00-0019)

MEll100: Test / Analysis -

REPLACEMENT INTERVAL: N/A EPSS
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> - CATAWBA, NUCLEAR STATION - UNITS 1 AND 2 Page 43
, SUPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

| - ., LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
-

''

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: EPR -

Medium Voltage Power Insulation (Procurement
^

s

[ i
'

i

, 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 1 (% OF SPAN) (% OF SPAN)
ENVIRONMENT (2)

-

Temp: 330 F Temp: 346 F Continuous Continuous N/A N/A> --

Press: 8.85 psig Press: 113 psig ,

RH: 100% RH: 100%
.~

-

--.
,

s

QUALIFICATION REPORT: 80205-1 (CNM-1354.00-0019)
.-

%

METHOD: Test / Analysis

REPLACEMENT INTERVAL: N/A EPSS
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 44 - $'

SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
LOCAlED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
-- ; ,.

-_ _

EQUIPMENT ID: Cable - ~

MANUFACTURER: Anaconda MODEL #: FR-EPR 7

,

Control Insulation (Procurement
Specs: CNS-1354.02-00-0001
& 0002),

|

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
! Ril: 100% RH: 100%

i
!

i

;

!

QCIFICATION REPORT: 80205-1 (CNM-1354.00-0019),

; METHOD: Test / Analysis
,

,.

] REPLACEMENT INTERVAL: N/A EPSS

i

. - , - - . . . . - . . , . , , . , , . . , . . . . ~ . , , , , . , , . - , , , , , . . . - . , , . - . , , . - , , _ , . , , , , . , , , , , . . . , , , , _ . - . , - , . , . - - - - - . , , . . . _ . - . . . . _ _ , , _ . , , , - . ,,
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 45
SUMARY 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
Instrumentation and Control Insulation (Procurement

; Specs: CNS-1354.03-00-0001,
t

0002 & 0003)
!

!

|

| PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
i ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

'

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

| Temp: 330 F Temp: 385 F Continuous Continuous N/A N/A
: Press: 8.85 psig Press: 66 psig
| Ril: 100% RH: 100%
i

!

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

METHOD: Test / Analysis

REPLACEMENT INTERVAL: N/A EPSS

,
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i CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 46
. 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 WHICll 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<

Ril: 100% Ril: 100%

i

.,

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

METil0D: Test
|

,

REPLACEMENT IN1ERVAL: N/A EPSS

<

- , .--- ___,_. , , . _ - , _ . . - - , -,._y,, , ,,.--,...4. , , , . , . ., . - - - , . , - - _ . . . _ _ , . , . , . . ,, w r . . . , . . , . .--.._m-. . . , . . , . , . . - . . .
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! CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 47
SU MARY 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)
i

i
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICil 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/Ai

Press: 8.85 psig Press: 113 psig
{ Ril: 100% RH: 100%

!

l

.

i
~

QUALIFICATION REPORT: FC-5120-1 and FC-5120-3 (CNM-1354.00-0023) and CNM-1354.00-0024

METHOD: Test
!
i

REPLACEMENT INTERVAL: N/A EPSS

.- - . . . . _ . - . _ - . - - . . . - .- . . - . . - ---.-.-- . - . - _ . - - - . . - - . . - - . . - . - - - - . . . - - , - - - - . . - .
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! CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 48
1 SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT.,

i EQUIPMENT ID: Cable - MANUFACTURER: Brand-Rex MODEL #: XLPE
Coaxial2

i
Insulation (Procurement
Spec: CNS-1354.04-00-0004),

;
,

! PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
i 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
i Press: 8.85 psig Press: 113 psig

Ril: 100% RH: 100%
'

.

!

t
|

|

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

!
r

METil00: Test

| .

L

REPLACEMENT INTERVAL: N/A EPSS
,

6
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! CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 49
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

: LOCATED OUISIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
i

i EQUIPMENT ID: Cable - MANUFACTURER: Eaton MODEL #: FR-EPDM
i 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 (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%

|

1

!

!

i

t

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

|
i

1 METHOD: Test / Analysis

!
~

j

REPLACEMENT INIERVAL: N/A EPSS

!

:
_ _ _ _ , . _ _ _ . _ _ _ _ . _ _ _ . _ , _ _ _ _ _ _ _ __ _ _ _ __ , , _ _ _ _ _ _ _ _ . , _ _ _ _ _ _ _ - - . . - , __



O O O

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 50
SumARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPIURE ENVIRONMENT

EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: EPR
Medium Voltage Insulation (Procurement

Specs: CNS-1354.01-00-0001
& 0003)

PIPE RUPIURE 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: 455"F Continuous Continuous N/A N/A
Press: 8.85 psig Press: 32 psig
Ril: 100% RH: 100%

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

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS
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; CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 51
] SUPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
j LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
a

i EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: FR-EPR
j Control Insulation (Procurement
4 Specs: CNS-1354.02-00-0001
j & 0002)

i

i PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY

f ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
' (1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)

ENVIRONMENT (2)
i

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

:

i

|

i

! !

1

!

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

.

| METHOD: Test
i
'

REPLACEMENT INTERVAL: N/A EPSS.

4

i
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 52
SUPetARY 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
flookup Wire Insulation (Procurement

Spec: CNS-1354.04-00-0006)

PIPE RUPIURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(1) QUALIFIElf 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%

.

-

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

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 53
i SUPNARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
i LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
'

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

i
!

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)

i Temp: 330 F Temp: 360 f Continuous Continuous N/A N/A
i Press: 8.85 psig Press: 70 psig

RH: 100% RH: 100%

:

l

|
1

|
1

I

! QUALIFICATION REPORT: 71100 & F-C4033-3 (CNM-1367,01-0001 & 2)

| METHOD: Test

i

j REPLACEMENT INTERVAL: N/A EPSS

i
a
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. CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 54
1

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

EQUIPMENT ID: Seal Material for Cable MANUFACTURER: 3M MODEL #: Scotch Cast 9 Epoxy
j Entrance Fittings (XR-5240)
i

ta

'
PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WilICil REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

) Temp: 330 F Temp: 350 F Continuous Continuous N/A N/A
Ril: 100% Ril: 100%

:

!

!
1

,

|

| QUALIFICATION REPORT: CNC-1381.05-00-0039 and Wyle Report #44390-1, Rev. A (CNH-1364.00-0001)
!

|

! MEll100: Test / Analysis
I

! EPSS

!

|

!
_. . _ _ _ __ _ . - . _ , __ _ _ -. _ - _ . - . _. _ _ - ._ .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 56
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS IE EQUIPMENT Rev. 4

LOCATED OUTSIDE CONTAINHENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: IEATC12 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: 212 F Continuous Continuous N/A N/A
'

.

,

t

QUALIFICATION REPORT: CNC-1381.05-00-0054

.

METHOD: Test / Analysis i

REPLACEMENT INIERVAL: N/A ECSE

;
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 57
SUM ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 2

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: lEAIC13 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: 187 F Temp: 212 F Continuous Continuous N/A N/A

QUALIFICATION REPORT: CNC-1381.05-00-0054

HETHOD: Test / Analysis
,

REPLACEMENT INTERVAL: N/A ECSE

|

.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 58
SupMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: IELCC0046 MANUFACTURER: DUKE MODEL #: N/A
(3)

PIPE RUPTURE ENVIR00 MENT OPERA 8ILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(1) QUALIFIED PIPE RUP1URE (% OF SPAN) (% OF SPAN)
ENVIRONMENT (2)

Temp: 212 F Temp: 220*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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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 59
SumtARY OF ENVIR090lENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: IELCP0112 MANUFACTURER: DUKE MODEL #: N/A
(3)

PIPE RUPTURE ENVIROMENT OPERA 8ILITY OPERABILITY ACCURACY ACCURACY
ENVIR0l#9ENT TO WlICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIR0l#9ENT(2)

Temp: 127*F Temp: 150*F Continuous Continuous N/A N/A,
,

QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test / Analysis

REPLACEMENT INTERVAL: N/A ECSE

.

9
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 60
< SUPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT - Rev. 2

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
1

EQUIPMENT ID: 1ELCP0113 MANUFACTURER: DUKE MODEL n': N/A
(3)

!
4 PIPE RUPIURE ENVIRONMENT OPERA 8ILITY OPERA 8ILITY ACCURACY ACCURACY
| ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
! (1) QUALIFIED PIPE RUPIURE (% OF SPAN) (% OF SPAN)
! ENVIRONMENT (2)
!.
i

!

| Temp: 147 F Temp: 150*F Continuous Continuous N/A NA

.

I

I

I

1

-

4

QUALIFICATION REPORT: CNC-1381.05-00-0054

i
,

!

; METHOD: Test / Analysis
4

1

REPLACEMENT INIERVAL: N/A ECSE
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! CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 63
SUpetARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQoIPMENT Rev. 2

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: 1ELCP0243 MANUFACTURER: DUKE MODEL #: N/A

] (3)
!
l

. PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY i

i ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
'

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

|

|

Temp: 238 F Temp: 255"F Continuous Continuous N/A N/A

~i

i

i

I

|

|

| QUALIFICATION REPORT: CNC-1381.05-00-0054
;

J

MElll00: Test / Analysis

:

REPLACEMENT INIERVAL: N/A ECSE

!

:
,
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 64
SUPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 1

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: IELMC0020 MANUFACTURER: DUKE MODEL #: N/A

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO milch REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

\

] Temp: 127 F Temp: 212 F Continuous Continuous N/A N/A
I

|

!

i
,

!
!
i

|

| QUALIFICATION REPORT: CNC-1381.05-00-0054
,

!
i

j MEll10D: Test /A.:alysis

I

i REPLACEMENT INTERVAL: N/A ECSE

I

i

i
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CATAWBA NUCLEAR S'' TION - UNITS 1 AND 2 Page 65
Sum ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: IELMC0021 MANUFACTURER: DUKE MODEL #: N/A
(3)

PIPF RUPIURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Temp: 147 F Temp: 212 F Continuous Continuous N/A N/A

QUALIFICATION REPORT: CNC-1381.05-00-0054

HETil00: Test / Analysis

REPLACEMENT INIERVAL: N/A ECSE
,

|
\

;
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 66
SUPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: 1HSBP0001 MANUFACTURER: DUKE MODEL #: ~N/A
'

(3)

PIPE RUPIURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH . REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

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

Temp: 187 F Temp: 330 F Continuous Continuous N/A N/A

QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test / Analysis

REPLACEMENI INTERVAL: N/A ECSE
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! CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 67
{ SUtetARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT:

EQUIPMENT ID: ISMICI 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)

1
|

Temp: 212 F Temp: 212 F Continuous Continuous N/A N/A
i

!
i
!

.

I

1 QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD: Test / Analysis

!

REPLACEMENT INTERVAL: N/A ECSE

!
i

|
i
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 68 I

SUMARY OF EWIROMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. I t
LOCATED OUTSIDE CONTAIMENT AND EXPOSED TO PIPE RUPTURE EWIRONMENT !

EQUIPMENT ID: ITBOX0015 MANUFACTURER: DUKE MODEL #: N/A
(3)

PIPE RUPTURE EWIROMENT OPERA 8ILITY OPERABILITY ACCURACY ACCURACY k

EWIROMENT TO MICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED ,

(1) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN) ,

EWIRONMENT(2) '

|

Temp: 212*F Temp: 330*F Continuous Continuous N/A N/A ,

t
.

|

!
,

!

QUALIFICAIION REPORI: CNC-1381.05-00-0054 I

I
t

METHOD: Test / Analysis I

'

i
P

lREPLACEMENT INTERVAL: N/A ECSE

,

e

.- .. _ _ _ - . _ . - , - _ - - - _ _ , _ . _ , - - . . , . , , . . _ - , - . . - _ . ,,,_-,_,.-.-__..-_.-_.-._,-._.__-_m.- , , - - , , - - - .-
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CATAWBA NUCLEAR STATION - UNIIS 1 AND 2 Page 69
SUPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENI .Rev. 1

LOCATED OUTSIDE CONTAINNENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: IIBOX0016 MANUFACTURER: DUKE MODEL #: N/A
(3)

PIPE RUPIURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICil 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

QUALIFICATION REPORT: CNC-1381.05-00-0054

METHOD: lest/ Analysis

REPLACEMENT INTERVAL: N/A ECSE
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 70
-

SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMENT AND EXPOSED 10 PIPE RUPTURE ENVIRONMENT

| EQUIPMENT ID: IIBOX0017 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 Continuous Continuous N/A N/A

:

1

i

i,

QUALIFICATION REPORT: CNC-1381.05-00-0054

|

. METHOD: Test / Analysis
!

REPLACEMENT INTERVAL: N/A ECSE

3

t__ _ - - . _ _ _ - _ _ _ . - - _ . _ . _ _ _ . . ~ . _ . _ . _ _ _ . _ . , _ . _ - . _ _ __ . _ - _ _ _ _ _-
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 71
SUPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: 1T80X0018 MANUFACTURER: DUKE MODEL #: N/A:

(3)

i

! PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
! ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED

(I) QUALIFIED PIPE RUPTURE (% OF SPAN) (% OF SPAN)
ENVIRONMENT (2),

4

j Temp: 212 F Temp: 330 F Continuous Continuous N/A N/A

i

,

) i

1

:
;
;

i

i QUALIFICATION REPORT: CNC-1381.05-00-0054

:

METHOD: Test / Analysis [

l

REPLACEMENT INTERVAL: N/A ECSE

i

i

:
. _. . - - .-. - - _ . . . . -. --. . , - - . . . _ . . . . - . --_ - .. - .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 72
SUPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1 '

! LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
i
! EQUIPMENT ID: IIB 0X0019 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)

i ENVIRONMENT (2)
i

Temp: 212 F Temp: 330 F Cont:nuous Continuous N/A N/A
_

i

I

i
*

!
!

|
; QUALIFICATION REPORT: CNC-1381.05-00-0054
i
;

j METHOD: Test / Analysis

1

! i

l REPLACEMENT INTERVAL: N/A ECSE
! ;

! !
i !

!

_ _ _ _ _ - - _ . . _ _ _ _ . - _ . - ___ _ _ . - _ _ _ . . _ . . . _ . . . _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ . _ . __ - . _ . . _ _ _
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 73
SlM4ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 1

LOCATED OUISIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: ITBCX0020 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 Continuous Continuous N/A N/A

QUALIFICATION REPORI: CNC-1381.05-00-0054

MEIH00: Test / Analysis

REPLACEMENI INTERVAL: N/A ECSE

_ . . _
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CATAWBANhlEARSTATION-UNITS 1AND2 Page 74
SUPNARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. I

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT;

EQUIPMENT ID: ~1180y0021 MANUFACTURER: DUKE HODEL #: N/A
(3)

.,

#

PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WilIC11 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/As
.

'

-

.

__

%

-
,

QUALIFICAIION REPORI: CNC-1381.05-00-0054

METIK0: lest/ Analysis
'

~

~

REPLACEMENT INTERVAL: N/A ECSE
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: CATAWBA NUCLEAR STATION - UNITS 1 AND 2 'Page 75 '
.

SUPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
LOCATED OUTSIDE CONTAINMEN1 AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

.

i
-

EQUIPMENT ID: ITB0X0100 MANUFACTURER: DUKE MODEL #: N/A
(3) i

i

I PIPE RUPTURE ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
| ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED 4

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

<

i

i ,

Temp: 187 F Temp: 212 F Continuous Continuous N/A N/A,

i

i
t

'
.

1

i QUALIFICATION REPORT: CNC-1381.05-00-0054
i

I

j METHOD: Test / Analysis

!
,

REPLACEMENI INTERVAL: N/A ECSE

I

I

I _. . . ., _._. . _ _ . _ , . _ _ .
_ _ _ _ , . _ . _ . _ _ _ - . . . . _ _ . . _ . - . _ . _ _ . - . _ . _ . , _ . , _ . . . . _ . . . _ _ _ _ _ . _ . _ . . _ _ _ . _ _ . . _ _ _ _ _ . _ . _ _ _ _ . _ . . . _ _ _ . . _ _ . _ _ _ .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 76
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

| LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT
,

| EQUIPMENT ID: ITBOX0132 MANUFACTURER: DUKE MODEL #: N/A
(3)

4

: 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)

!
- - , ,

i

Temp: 212 F Temp: 255 F Continuous Continuous N/A N/A 4

1

!

!
;

:

i

!

QUALIFICATION REPORT: CNC-1381.05-00-0054,

!

|

METHOD: Test / Analysis

4

REPLACEMENT INTERVAL: N/A ECSE

i

I
. . _ , . _ _ . , . - . . .--_ _ . _ - . . . , . .- . _ . _ _ - . . _ - , _ _ . - _ - . . - . _ - _ - - . . - _ . . - .-
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 79
: SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO PIPE RUPTURE ENVIRONMENT

EQUIPMENT ID: 1180X0481 MANUFACTURER: DUKE MODEL #: N/A
(3)

a

! 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: 220 F Continuous Continuous N/A N/A

'

!

!

!

QUAL'IFICATION REPORT: CNC-1381.05-00-0054

MEll100: Test / Analysis ;

!

! REPLACEMENT INTERVAL: N/A ECSE

i

. ,- .. .. ,_ . . . . , - . .- . , , - - - - - . - , . . . . . - , . , . . - , . . , , . _ - . , . . - _ . , . , _ - ,, , , , , , _ , ,. ,,-.,_...-...--n--. . , _ , - - - - - - _ _ - - - .
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S
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
environmental 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
less than 1 sec. duration.,

O
,

Relative Humidity: Foroutsidecontainmentrupturesofpipjngsystems,

operating at temperatures less than 200 F, area relative i
humidity is not a significant qualification parameter. |i

'

This pipe rupture temperature precludes flashing of the
liquid which could significantly increase area relative
humidity. Additionally, evaporation of the liquid doesr

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.

Radiation: 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.
I

t

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
levels.

A
i U

,

h

_ - . .. . _ _ .. .-- . - - . , - - _ _ _ - - , -._
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!

Note 3

| The equipment listed is a NEMA 4 enclosure containing general application devices
|

i (e.g., relays, switches, terminal blocks, etc.). The qualified environment is ;
j dictated by the single limiting device contained in the enclosure. The enclosure

|

| and device qualification is documented in calculation CNC-1381.05-00-0054. j
1

f
.i

t

-

!
,

I

!
,
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i

|
1
i
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'
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i
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ATTACHMENT 4
'

!

,

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE

POST-LOCA RECIRCULATION RADIATION ENVIRONMENT i
i
te

Pg Rev. M Rev. Pg Rev. [
i

1 1 36 1 70 3 !
2 1 37 1 71 3 |
3 1 38 1 72 3 :

4 1 39 2 73 3 ~ f
5 1 40 4 74 0
6 0 41 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 4 47 1 RN-1 1

- 13 4 48 1
14 2 49 1 ;

'

15 2 50 1
16 4 51 1
17 0 52 3 :
18 4 53 1 :

,

19 3 54 1 :

20 1 55 1 ,

21 1 56 2
.

'

22 0 57 2 !

23 2 58 4 '

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 0 67 3
32 1 68 3 -

33 1 69 3 r

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 a mild environment area, or review of function and failure
mode with respect to the event causing the harsh environment.

.

,nw.- -- , , - . - --.--



_ _ _ _ _ _ _ - _ - _ _ - _ - _ _ _ _ _ _ _ - _ _ _ - _ - _ - _ _ _ _ - ._ ._.

_

O O O
,

! CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 1
SU MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

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

F

|,
EQUIPMENT ID: Transmitter - MANUFACTURER: 'Barton MODEL #: 386A

(1) NW Surge Chamber Level
!

RECIRCULATION RADIATION.

RADIATION LEVEL TO WHICil
ENVIRONMENT QUALIFIEDi

| (TID) (2) (TID)

i
-

!
3 81.0X10 RAD 2.0X10 RAD

i
i

l

i
5 .

4

1

i

l
,

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

MElll00: Test

/

REPLACEMENT INTERVAL: 10 years MPIC
,

;

I

l

!
.._. ., . . - . . . _ . - , - _ _ . , _ . . . . . , _ . . . , . _ , . . . _ _ _ _ _ _. ._ . _ . . . , _ _ . _ , . , , _ . - - - _ . - . _ _ . _ . . - . _ . - - - . , . _ . _ .



. - _ - _ _ _ _ _ - _ _ _ _ _ _ _ ___ . - _ . .- . _ _ _ - -. __ _ _ __
_

O O O:

l

| CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 2
SUP94ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS.1E EQUIPMENT Rev. 1

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

.;

j EQUIPMENT ID: Pressure Transmitter (ilVAC) MANUFACTURER: Rosemount MODEL #: 1152
4 (1)
!,

RECIRCULATION RADIATION,;

1 RADIATION LEVEL TO WHICll
I ENVIRONMENT QUALIFIED

(TID) (2) (TID)

|

4.9X105 RAD 5.0X106 RAD

4

i

!

!

|

1

'
;

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

I
i MElll00: lest

|
.

,

| REPLACEMENT INTERVAL: N/A MDSS

!

!
. . . . - - -- . - , ,- - -_ -.. .-_.,.---_. . . - . - . - . . . - - , , . - _-. . _ - . - - . - . - - . . , _ . _ . _ - - , . _ . - . .-
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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)

RECIRCULATION RADIATION
RADIATION LEVEL 10 WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

1.0X103 RAD 2.0X10 RAD8

i

i

!

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

i

METil00: Test

.

: REPLACEMENT INIERVAL: 10 years MPIC

|

. - . . , - , - . . . . . . . _ , . . . - . . . ~ . - - . . . . _ . - . _ . - . . . _ . . . _ _ - - - .. .
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i CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 4
: SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

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

!

EQUIPMENT ID: Transmitter - MANUFACTURER: Rosemount MODEL #: 1153086
(1) Containment Pressure

!
RECIRCULATION RADIATION'

RADIATION LEVEL 10 WHICH
; ENVIRONMENT QUALIFIED
| (TID) (2) (TID)

!
i

1.0X10aRAD 2.4X10 RAD7

1

!

,

;

i QUALIFICATION REPORT: Rosemount Reports 108025 and 108026
;

}

METHOD: Test / Analysis

|
.

REPLACEMENT INTERVAL: 10 years MPIC

|

.- ._ , . . _ . . , , . . _ - . . - . , _ . , - - - - - - . . , - . . . _ . - = _ , - . . - . _ - . - - , . , , . - - ~ - - - . - . - - . . . _ . . , , - , , , - - - . - . - - .- . _ . . , - . , . . - . - . . . . , , .,..------,...,..m _ , - .--
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 5
!- SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. I
1 LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
!

EQUIPMENT ID: Pressure Transmitter- MANUFACTURER: Barton MODEL #: 386A

| (1) Annulus Pressure

I.
'

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

i
i

1.0X10aRAD 2X108 RAD

t

i

!

1

|

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

:

METil0D: Test

REPLACEMENT INTERVAL: 10 years MPIC

. _ . . _ . . _ _ . _ . . . _ . , . _ . _ _ _ _ . _. ._ . _ . . _ . _ _ . _ . . _ _ _ _ _ _ _ . . _ . _ _ _ . . . . _ _ . _ . . _ . _ _ _ _ _ . _ . _ . - _ . . . _ _ . . _ _ . . _ _ _ . _ . _
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', CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 7
! SumARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. I
j LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
i
1

] EQUIPMENT ID: NSR Filters / Differential MANUFACTURER: Foxboro MODEL #: N-E10 Series
(1) Pressure Transmitter,

RECIRCULATION RADIATION-

'

RADIATION LEVEL TO WHICH
: ENVIRONMENT QUALIFIED

(TID) (2) (IID)2

2X107 RAD 2.2X108 RAD

:

,

,

!

QUALIFICATION REPORT: 45592-4 (CNM-1211.00-1792),

;

,

METHOD: Test

i

; REPLACEMENT INTERVAL: 9 years for cover gasket MDSS
20 years for transmitter

1

'_ . _ . _ -_ __ _ . . _ _ . -_ - __ _ _ _ _ _ . _ _ . - . _ _ _ _ . _ , , ~ . - .. . _ _ _ _ _ _ _ _ _ _ _ - . . _ ~ - _ _ - - -- -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 9
SUfMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

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

l

i EQUIPMENT ID: Differential Pressure Switch MANUFACTURER: Solon MODEL #: 7PS11DW
! (1)
1

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH,

) ENVIRONMENT QUALIFIED
j (TID) (2) (TID) "

!

5
,

3X10 RAD 1.82X106 RAD
!

I

!

i

!

l

QUALIFICATION REPORT: MCM-1211.00-164S

-

;I

i METHOD: Test
I

!

REPLACEMENT INTERVAL: 10 years MDSS
:

!

l

i
. _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ , . _ - . _ _ . . _ ___ _ _ .. . . _ . _ _ _ _ _ _ . _ _ . _ . _ _ _ _ _ _ . . _ . _ _ _ , _ _ _ _ , __

_
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 12
SUWtARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 44

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

1

1 EQUIPMENT ID: Pressure Switch - MANUFACTURER: SOR Inc. MODEL #: 12N-B4-NX-C
(1) NW Surge Chamber Pressure ,

}
j RECIRCULATION RADIATION

RADIATION LEVEL TO WHICH

~

ENVIRONMENT QUALIFIED,

(TID) (2) (TID)
i

!

! i

j 1.0X103 RAD 3.3r.107 Rad
I l

I !

!

,

i

|

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

| METHOD: Test

!

REPLACEMENT INTERVAL: N/A MPIC
i

!
-. - - - - - - . . - . _ - . - . - . . . - . - - - - --- - - - . . -- - - - . - - - . . --
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.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 13;

| SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4 i

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

EQUIPMENT ID: D/P Switch - MANUFACTURER: Barton MODEL #: 580A-1 :;

: (1) KC Surge Tank Level
;

!
i RECIRCULATION RADIATION

RADIATION LEVEL TO WHICH
| ENVIRONMENT QUALIFIED

(TID) (2) (TID)'

53.1X10 RAD 2.0X108 RAD

!
'

i
1

|
!

i

| |
! !

|

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

i

HETH00: Test I

1
:

i REPLACEMENT INTERVAL: 10 Years MPIC
;

i !
i

b

. - _ - _ , - , , _ . . _ . _ _ _ _ , . . _ _ . . _ _ , . - - - - . ... , _ , . . _ _ , , , _ _ _ _ , _ . _ . _ , , , , . , , , , _ . . , _ _ _ , . _ . . _ _ _ . _ _ , , _ . _ , ~ . , _ _ , , , _ _ . _ _ , _ _ . . . . _ , _ , _ , , _ _ _ , , _ _ _ _ _ _ _ , _ _ _ , , , , _.
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i
'

O O O
i

;

!
l
! CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 14
; SumARY OF ENVIRONMENTAL QUALIFICATION GF CLASS 1E EQUIPMENT . Rev. 2

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

!

| EQUIPMENT ID: Limit Switches MANUFACTURER: NAMC0 MODEL #: EA-170
' (1) i

i
'

i
,

i RECIRCULATION RADIATION
1 RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED .

(TID) (2) (TID)

,

|
5.6X105 RAD 2X10 RAD8

j

!
'

4

I r
L

.

4

i

.

i

i QUALIFICATION REPORT: QTR-107 (MCM-1205.34-11), August 1978 Report (MCH-1205.34-03) {|
1 ;

METHOD: Test - ;

i

REPLACEMENT INIERVAL: 5 years MDSS/MEQP i

, :
i

'

;

---.-__._--_,m , . , , . _ . - _ , .-._.cr.,w.~_,,..,-r.. v _ .-r...y- - - .m,_. _ - , _ . . - - _ _._-,_.-.-r_.w_-wm . ..._.r___,, . .___.w...,.m_--..w,..,..m_y--rr- -
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|

'

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 15
Su MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 2

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

!

EQUIPMENT ID: Damper Limit. Switches MANUFACTURER: NAMC0 MODEL #: EA-180
(1)

RECIRCULATION RADIATION
! RADIATION LEVEL TO WillCH
j ENVIRONMENT QUALIFIED
j (TID) (2) (TID)
f *

8X106 RAD 2.0X10 RAD
' 8
i ,

!
1

1

i

:
1

!

i
!
.

{ QUALIFICATION REPORT: QTR-106 (CNM-1205.19-42)

!

HETil0D: Test
;

]
REPLACEMENT INTERVAL: 4 years MDSS

l
!
.:

, . . _ . _ _ _ , . . _ _ _ _. _ _ _ _ _ . _ _ _ _ . _ . - _ . _ _ . . _ _ _ _ _ _ .- , , _ . . , . _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ - . . _ . . _ _ , . . - . - . . _ . . . . . . _ _ . . , . _ _ _ _ . ..._.___._______.m___ __



_ _ _ _ _ _ _ -. _ _ . _ _ _ _ _ _ _ _ _ _ _ __ . . __ __ _ . _ ._,.

; O O O
i

i

i

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 16
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

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

i

! EQUIPMENT ID: Level Switches MANUFACTURER: Magnetrol MODEL #: A103F-3X-MPG
| (1) ND & NS Room Sump Level
i

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
j (TID) (2) (TID)

;

! 2.6X105 RAD 1.0X10 RAD8

:

i

'

4

1

QUALIFICATION REPORT: Wylie Report #43235-1

|

METHOD: lest
!
4

|i

"

REPLACEMENT INIERVAL: N/A MPIC

I

_ _ _ . , - _ . _ _ _ . _ _ . _ _ _ _ _ _ . _ . , _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ , . _ _ _ , . . - . ___ _ ._ _ _



__ . .__ _ . - . . . . - . . . ... . . - . .-. _ . ..
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 18
SU MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POSI-LOCA REClRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: RID / Control Room Temperature MANUFACTURER: Weed MODEL #: 601 Series
(1) Control

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

5.0x103 RAD 2.26x104 RAD

QUALIFICATION REPORT: CCL Report No. A-490-82 (MCM-1211.00-1645)

METHOD: Test / Analysis

REPLACEMENT INTERVAL: N/A MDSS



. _ _ - _ _ _ _ _ - _ _ . _ _ _ _ _ _. . ._ _
_-_. -._
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 19.
<

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
i LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Residual Heat Removal Pump MANUFACTURER: Westinghouse, Buffalo MODEL #: YSHX (TEWC)
(1) Motors (NSSS)

RECIRCULATION RADIATION
RADIATION LEVEL TO WilICH,

ENVIRONMENT QUALIFIED,

(TID) (2) (TID)
]

i

1.8X106 RAD 2X10 RAD8

l
1

I

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

|

MEll100: Test / Analysis

REPLACEMENT INTERVAL: N/A MEQP
4

|

!

<

_ , - _ . - , , _ - . . . _ . ,_r . _ , . , _ . - . _ - . - . . . , . , _ . , . . -. ~.m . . . _ , , , - , . . , , , , , . . . . . , _ . . . , . _ , . . - . _ , , . - -.
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i

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 20
SUPWARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1.

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

i EQUIPMENI ID: Centrifugal Charging Pump MANUFACTURER: Westinghouse, Buffalo MODEL #: VSHX (TEWC)
(1) Motors (NSSS)

'

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED.

(TID) (2) (TID)
i

i -

| 6.1X105 RAD 2X108 RAD
!

1 L
.

4

|

!

I

i

|

j QUALIFICATION REPORT: WCAP 8754, Rev. I and Calculation MCC-1385.05-00-0102
]

'
MElll00: Test / Analysis ,

l REPLACEMENT INTERVAL: N/A MEQP

!

- .- - - . . - - . . _ - - . - . - _ . - _ . . - . - .- - _ .._ - . - -.-. . .----_ - . . - _-- - -- - .-- - - - - - .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 21
Su MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

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

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

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

5.3X103 RAD 2X108 RAD

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

METHOD: Test

REPLACEMENI INTERVAL: N/A EPSR



. - - _ . - - . ._- _ - . - - - . __ . .. .- . . . - . - - - - _ . . . . - , . - . - - - - _ - . - . - . . _ - . , . - - - ..

L O O O '

i

|

CATAWBA NUCLEAR STA110N - UNITS 1 AND 2 Page 23
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 2 1,

J LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POSI-LOCA RECIRCULATION RADIATION ENVIRONMENT >

i
j !

} EQUIPMENT ID: Annulus Ventilation MANUFACTURER: Joy / Reliance MODEL #: 1XF-882739
;l (1) Fan Motors

j RECIRCULATION RAUlATION I
' RADIATION LEVEL TO WHICH [

ENVIRONMENT QUALIFIED :

(TID) (2) (TID)

,

8j 8.0X10 RAD 1. 0X10'3
<

|

1

l

r

i,

I I

I l

) i
1

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

i
i

!

METHOD: Test / Analysis ,

I
i >

i REPLACEMENT INTERVAL: N/A MDSS *

|
,

1 i

i !

!. - _ . . _ . . , . _ _ . . _ _ - - _ _ . _ _ _ _ _ . . . _ . . . _ . - . . - - . , _ _ . _ _ . - . _ - . _ . _ - - - . . ~ . _ _ . . . _ . . _ . . . . _ . . . _ _ _ . - - _ - . _ _ _ . _ . ~ . - _ . . - - -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 24
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

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

,

EQUIPMENT ID: Chilled Water Pump MANUFACTURER: Reliance MODEL #: 1YF-882584
(1) Motors 1YF-882766

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

.

4.9X105 RAD 2X108 RAD
. .

.

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

a

MElll00: Test / Analysis
:

.

REPLACEMENT INTERVAL: N/A EPSR
-

!
!

- . - , - . . . . _ . - - - - , , - , , , - _ _ - , . . _ . - - - - - , , , _ , _ - . . - . - - , _ , , , , . . - . . _ . . . . . , - _ - . . _ . . . . . . - . . - . . - . . - , . . . - - . . . . . - - , --
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 25
SUPNARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3,

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

i

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

i

RECIRCULATION RADIATION
. RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

' '

5.6X10SRAD 2X108 RAD

!

|

i
!
.

l

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

METHOD: Test / Analysis
i

i

i
'

REPLACEMENT IN1ERVAL: N/A EPSR

. - - - - _ . _ - - . , . . . - _ - . - , . - . - _ - . .- . . _ - - - - - . - . - , . . _ - . - . . - - . . _ - - . -
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|

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

i EQUIPMENT ID: Control Room Area Air MANUFACTURER: Reliance MODEL #: 1XF-882609, 2XF-882609
(1) llandling Unit Fan Motors 1YF-883344, 1YF-882760

4

i RECIRCULATION RADIATION
RADIATION LEVEL TO WilICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

!

|<

4.1X104 RAD 2X108 RAD

i
i

i !

I

i
!

I

i

| <

.; QUALIFICATION REPORT: NUC-9 (CNM-1320.00-0003) and Radiation Qualification Report (CNC-1381.05-00-0055) |

)
I

.

MEll100: Test / Analysis

!

! REPLACEMENT INTERVAL: N/A EPSR

!

t

-,--,__e__ _ _ ,, , __,_..,,-,.,.,,.,.,.._.m _ . _ . . . , . , . . _ _ . . . , . _ , , , . . , _ , , - . . , , _ _ , _ _ _ _ _ . , _ _ . ,- .,,_,..__,..s.m,._.._ _ _ . _ , , . . - , . , - - . - _m_,_.. . _ . m.m.,
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I
CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 27 |

1

'

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3 i
; LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO Tile POSI-LOCA RECIRCULATION RADIATION ENVIRONMENT
:

i

: EQUIPMENT ID: Fuel llandling Area Exhaust MANUFACTURER: Joy / Reliance MODEL #: 1YF-882585, 2YF882585
j (1) Fan Motors 1YF-882745
;

!
'

RECIRCULATION RADIATION
I RADIATION LEVEL TO WHICH
l ENVIRONMENT QUALIFIED
| (TID) (2) (TID)

) 1.4X10SRAD 2X10 RAD8

l
!

|

I
|

-

'

i

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

'

METil00: Test / Analysisj

*

: REPLACEMENT INTERVAL: N/A EPSR
1 ;

i
'

_ _ _ _ _ _ _ . - - . - __ ,__ _ - . - . . . , - . _ = - _ . . ~ _ _ - - , _ _ , - - - , - - . - . - . , - _ _ _ . . ..- . , - _ _ . - __ _ . - . _ - - _ .
-
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CATAWBA NUCLEAR' STATION - UNITS 1 AND 2 Page 28
SulMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPT NT Rev. 3

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

.

EQUIPMENT ID: Auxiliary Building Filtered MANUFACTURER: Reliance MODEL #: 1XF882610, 2XF882610
(1). Exhaust fan Motors. 1XF882771

.

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

--
- |

.

'
1.1X106 RAD 2X108 RAD

-

i

i

*

' '

t
. _.

- :

2QUALIFICATION REPORT: NUC-9 (CNpt-1320.00-0003) and Radiation Qualification Report (CNC-1381.05-00 0055)
|

'

METHOD: Test / Analysis i

i
'

,

i REPLACEMENT INTERVAL: N/A EPSR

i

!
.

-~e----,r. ,, -_-.y-m- .r- r,-- . ,, . - ., e- - . , - - , ,p.-,,m-,,-, , - - - - , , ,.,,.,,,--_w.,,-ne -g.. - --,,,.,,.,--.-,w e,.r,-, ..,-. - - - , _,- - . , - - - - - . , - , , . , - , , - - - - - - - - - - . . . - - - - - -
.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 29
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

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

EQUIPMENT ID: Containment Spray and Residual MANUFACTURER: Reliance MODEL #: 1YF882456, 1YF882767

(1) lleat Removal Pump Room Sump
Pump Motors

RECIRCULATION RADIATION
RADIATION LEVEL TO WilICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

82.6X105 RAD 2X10 RAD

.

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

METil00: Test / Analysis

REPLACEMENT INTERVAL: N/A EPSR



_ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ __ . _ . _. -

:

O O O

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 Tile POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

,

,

!

EQUIPMENI ID: Switchgear Room Air flandling MANUFACTURER: Reliance MODEL #: 1YF-882577, 2YF-882577
; (1) Unit Fan Motor 1YF-882758, 2YF-882758
i

RECIRCULATION RADIATION
RADIATION LEVEL TO WilICH

i ENVIRONMENT QUALIFIED
(TID) (2) (TID)

I
81.0X103 RAD 2X10 RAD

,

:
9

i

!

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

;

|

MElll0D: Test / Analysis;

i
'

REPLACEMENT INTERVAL: N/A EPSR
-i

'
_ _ - _ _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ . . _ _ . . _ _ _ , _ . . . . , _ _ - _ . _ _ _ ___-- ._ . . . . _ _ _ _ . _ , -
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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 POSI-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Containment Spray Pump HANUFACTURER: Westinghouse, Buffalo MODEL #: 74F18671 S/N 1 & 2
(1) Motors 74F18672 S/N 1 & 2

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED,

'

(TID) (2) (TID)

5 81.0X10 RAD 2.0X10 RAD

.

!
!

!

!

!

1

!

| QUALIFICATION REPORT: NUC-9 (CNM-1320.00-0003) and CNM-1318.00-0004; CNM-1318.00-0005

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSR

_. _.. , , _ _ _ . . _ - . _._ . _ _ _ . . . _ . _ _ . _ . _ _ . ..___.__.__ . , , _ _ _ . . -. - . . . . _-
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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 ID: Safety Injection Pump Motor MANUFACTURER: Westinghouse MODEL #: VSHX (TEWC)
(1) (NSSS)

RECIRCULATION RADIATION
RADIATION LEVEL 10 WilICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

1.0X106 RAD 2.0X108 RAD

|
,

i

|

:

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

I
j

METil00: Test / Analysis

REPLACEMENT INTERVAL: N/A MEQP

|

|

L ._. _ - . . _ . _ ._. _ . _ . . _ _ . - . . . __- _ _ - - _ _ _ _ _ . _ . . _ , . _ _ _ _ . . _ _.--_ _ _._ _ . . . - - - - - _ .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 33
StM1ARY 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: Limitorque MODEL #: - SMB RH Motor Insulation
] (1)
I

i

i RECIRCULATION RADIATION
] RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED,

i (TID) (2) (TID)
!

1

6 8t 2.8X10 RAD 2X10 RAD

1

!

,

.

! QUALIFICATION REPORT: 600-376-A, September 1972 and 600-465, December 1975 (CNM-1205.19-0001)
I.
!

|
I METHOD: Test

!
|

| REPLACEMENT INTERVAL: N/A MEQP.

:
i

, - . , . _ , , . . , , , - . . . . , - . . .- , , . , . , - . . - _ - - -. ,- , - . - , . . - . . , , . . . _ . , , . . , . - . _ , - . - , . - - . , . , . , - .--..- ,. -_
-
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 34
SUMARY 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: Limitorque MODEL #: SMB B Motor Insulation
(1)

RECIRCULATION RADIATION
RADIATION LEVEL TO WillCH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

2.8X108 RAD 2X107 RAD

.

. QUALIFICATION REPORT: B0003, May 1976 (CNM-1205.19-0001)

.

MEll100: Test
>

REPLACEMENT INTERVAL: N/A MEQP

.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 35
*

SUNtARY 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)

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

.

2.8X106 RAD 2X10 RAD8

i

,

QUALIFICATION REPORT: TR-116, October 1973 (CNM-1205.19)

METHOD: Test

REPLACEMENT INIERVAL: N/A MEQP j

_. - -_.-. - -- -.. -,
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 36
SUP94ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS IE EQUIPMENT Rev. 1 :

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

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

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

>

8
. 4.2X10 RAD 3X107 RAD

!

I
i

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

I

; METHOD: Test
i

|
i

j REPLACEMENT INTERVAL: N/A MEQP

|

!

- - - . _ . _ . __ . - _ . _ . - - - . - . - - _ - - ,m. . - - - - , . - - . , ,,, . _ -- , , . , . . - - - . , , _ _ - - - _ - . _ - . . _ . , - . , . _ , - - . _ - . - - -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 37 i

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

EQUIPMENT ID- Valve Solenoid Operators MANUFACTURER: Valcor MODEL #: V70900-21-3
(1)

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICli

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

8 87.8X10 RAD 2X10 RAD
.

QUALIFICATION 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

i

| REPLACEMENT INIERVAL: 5 years MPIC
:
,

!
. - . .- -. -. . . .. .- .- .- .. .- _ .-
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 38
SUP9tARY 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 #: VS26
(1)

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

2.8X108 RAD 2X108 RAD

QUALIFICATION REPORT: QR-52600-6042-1 (CNM-1205.08-0047)

METHOD: lest

REPLACEMENT INTERVAL: N/A MEQP



_ _ - _ _ - _ _ _ -_ - - - - _ _ - . . . . - ~_ . . .. ._ . _ . . . . .- - . ... . -.
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| CATAWBA NUCLEAR STATION - UNITS 1 AND 2 . Page 39
SUMARY 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 i

j (1) ,

i
j '

! RECIRCULATION RADIATION
| RADIATION LEVEL TO WHICH
| ENVIRONMENT QUALIFIED
! (TID) (2) (TID)
:

1
i
i
! 1.1X108 RAD 2.0X107 RAD

.

! ;

i
!

i
1

i

i
;

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

!

1 METil0D: Test
:

|

| REPLACENENT INTERVAL: See Appendix C of AQR-67368, Rev. O MDSS
;

! '

i

l

|

-_,..._.,___..-_.--__.--.._.,_.___..__._.,=_.._._.~.,,._._.._____,..s_-, ,. . _ . . _ , . . _ . , _.,_,_....._...---..._.-.m.. , _ .-.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 40,

SUPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 44

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

RECIRCULATION RADIATION
! RADIATION LEVEL TO MlICH .

4

ENVIRONMENT QUALIFIED
j (TID) (2) (TID)
.!

1

8X108 RAD 1.0X10 RAD7

a

! -

!

!
i

,

4

QUALIFICATION REPORT: ITT General Controls Test Report #730.1.140

MElll0D: Test.
!

.

REPLACEMENT INTERVAL: 4.5 years MDSS

1

. . _. -- - - - - -. -_- . - - - - . _ - - . - -- . - - - _ . _ _ - . - - . - - -- -- . - --.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 41
| SUM ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 1
) LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

!
-

i EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #: EPR Insulation
(1) , Medium Voltage (Procurement

Specs: CNS-1354.01-00-0001
& 0003)

)
{ RECIRCULATION RADIATION
i RADIATION LEVEL TO MlICH
! ENVIROMENT QUALIFIED
i (TID) (2) (TID)
i

2X108 RAD 2X10 RAD8

!

:

J

.

!

!
i

i
3

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

i

l

METHOD: Test

I

| REPLACEMENT INTERVAL: N/A EPSS

r

- . _ _ , . _ . _ _ _ _ .,.. . _ _ , . _ . _ _ . , _ . _ _ . , . , , _ _ _ . , _ , , , _- - _ __ . - , , . , _ - , _ , _ . _ . . , . , _ _ _ , _ , . , , ._._- . ., , _ . _ .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 42
SUPMARY 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 #: FR-EPR Insulation (Procurement
(1) Control Specs: CNS-1354.02-00-0001 i

!
& 0002) i

I RECIRCULATION RADIATION

) RADIATION LEVEL TO MlICH
! ENVIRONMENT QUALIFIED 1
; (TID) (2) (TID) I

i |

~

2X10 GRAD 2XIO8 RAD |j

I |

1 ;

! !

||

!

i

!

i
i

!

I

1

I QUALIFICATION REPORT: FN-1 (CNM-1354.00-0006)

J |

'

MElll00: Test

]
!

REPLACEMENT INIERVAL: N/A EPSS
i .

,

'

1 - - . - .. . - . - _ . . - - . _ - - . . . . - - . - - - - - , - - - - - -. - - - . . - . -
-------,--.--,.--------------,--,----.I
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 43
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 1

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

EQUIPMENT ID: Cable - MANUFACTURER: Okonite MODEL #. Tefzel
(1) llookup wire Insulation (Procurement

Spec: CNS-1354.04-00-0006)

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICil

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

6 82X10 RAD 2X10 RAD

QUALIFICATION REPORT: K-0-1 (CNM-1354.00-0004)

METil00: Test

REPLACEMENT INTERVAL: N/A EPSS

*
.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 44
SU M ARY OF ENVIR09tENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED OUISIDE CONTAINMENT AND EXPOSED 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)

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

82X10 RAD 2X108 RAD

.

.

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

METHOD: lest

REPLACEMENT INTERVAL: N/A EPSS
.
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 45
$UPMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED OUISIDE CONTAINMENT AND EXPOSED TO THE POSI-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENT ID: Cable - MANUFACTURER: Brand-Rex MODEL #: XLPE Insulation.

(I) Coaxial (Procurement '

Spec: CNS-1354.04-00-0004)

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED |

(TID) (2) (TID) )
|

2XIO6 RAD 2X10 R/.D8

,

'

|

|

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

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS



1
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 46 |
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 1 |

LOCATED OUTSIDE CONTAINHENT AND EXPOSED TO Tile POST-LOCA RECIRCULATION RADIATION ENVIRONMENT |

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR Insulation
(1) llookup Wire (Procurement

Spec: CNS-1354.04-00-0006)

RECIRCULATION RADIATION
RADIATION LEVEL 10 WilICil

ENVIRONMENT QUALIFIED
(TID) (2) (TID) .

82X10 RAD 2X108 RAD

|

|

|

|
|

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

i
|

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS

|
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 .Page 47
SU MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. I

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

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: EPR Insulation
(1) Medium Voltage Power (Procurement

Specs: CNS-1354.01-00-0001
& 0003)

RECIRCULATION RADIATION
RADIATION LEVEL 10 MlICH

ENVIRO MENT QUALIFIED
(TID) (2) (TID) '

82X10 RAD 2X108 RAD

|

.

t

t

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

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS



- _ _ _ _ ._ _- _

- - ~ .

%) 'J %)

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 48
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 1i

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POSI-LOCA RECIRCULAlION RADIATION ENVIRONMENT

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR Insulation
(1) Control (Procurement

Specs: CNS-1354.02-00-0001
& 0002)

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

i

62X10 RAD 2X108 RAD

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

METHOD: Test

REPLACEMENI INIERVAL: N/A EPSS
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 49
SUPMARY 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: Anaconda MODEL #: FR-EPR Insulation
(1) Instrumentation and Control (Procurement

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

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

2X106 RAD 2X108 ADR

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

METHOD: Test

REPLACEMENT INTERVAL: N/A EPSS
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 50
Su MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 1

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

EQUIPMENT ID: Cable - MANUFACTURER: Anaconda MODEL #: FR-EPR Insulation
(1) Low Voltage Power (Procurement

Specs: CNS-1354.01-00-0001 ,

& 0003) l

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH i

ENVIRONMENT QUALIFIED )
(TID) (2) (TID) l

l

8 82X10 RAD 2X10 RAD

|

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

METHOD: Test

REPLACEMENI INIERVAL: N/A EPSS
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CATA4A NUCLEAR STATION - UNITS 1 AND 2 Page 51
Su MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1

LOCATED OUTSIDE CONTAINMENT AND EXPOSED 10 THE POST-LOCA RECIRCULATION PADIATION ENVIRO MENT

EQUIPMENT ID: Cable Termination Splice MANUFACTURER: Raychem M00EL #: WCSF-N
(1) Material

.

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

2X108 RAD 2X10sRAD

.

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

MEll100: Test

REPLACEMENT INTERVAL: N/A EPSS



(~s r8

(

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 52
SUtHARY OF ENVIRONMENTAL QUALIFICATION OF CLASS IE EQUIPMENT Rev. 3

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO Tile POSI-LOCA RECIRCULATION RADIATION ENVIRONMENT

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

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (IID)

62X10 RAD 2X108 RAD

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

METHOD: Test

REPLACEf1ENT INIERVAL: N/A EPSS
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i CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 53
) SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 1
j LOCATED OUISIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
i -

|

! EQUIPMENT ID: NSR Filters / Electric fleater and MANUFACTURER: Indeeco MODEL #: N/A
(1) Control Panels4

|

I

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

'
ENVIRONMENT QUALIFIED
(TID) (2) (TID);

!

1.0X106 RAD 1.0X106 RAD

!

|
'

:

!
1

!
!

!

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

|
METil00: Test

i

4

REPLACEMENT. INTERVAL: N/A MDSS

|

'

---_-~..._. ___--_-..____ __. - _ _ _ . - _ - _ _ - _ , _ - _ - . _ . _ - _ _ - _ . . _ - - _ . . - _ - - _ _ _ _ _ _ . . - _ _ . _ _ - _ _ _ _ - . .. _
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 .Page 54
SUMARY 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)

.

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

2.0X107 RAD 2.0X108 RAD

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

METHOD: Test

REPLACEMENT INTERVAL: N/A MOSS



~
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 56
SU MARY 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: Carrie.- MODEL #: 19FA
(1) Auxiliary Power Panels

RECIRCULATION RADIATION
* RADIATION LEVEL TO WHICH

ENVIROMENT QUALIFIED
(TID) (2) (TID)

5.6X105 1.0X10 RAD8

.

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

METHOD: Test

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



O O O

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 57
SUPMARY OF ENVIR0i!MEliTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 2

LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMEN1

EQUIPMENT ID: Control Room Area Chillers- MANUFACTURER: Carrier. MODEL #: 19FA
(1) - - . --

,_
_ . ~

_ ,

,
_

RECIRCULATION RADIATIort
RADIATION LEVEL'TO WHICH

~

ENVIRONMENT QUALIFIED
A (TID) (2). (TID) '

~

.

-

-

~

5.6X105 RAD 1.0X108 RAD
-

.

.

.
-

~

QUALIFICA110N REPORT: A-133-77 (CNM-1211.00-71)
.

, /. .~ _
_

MET 1100s Test' - - ~ - -

- - - '

'

_
~

REPLACEMENT INTERVAL: See'Section 5, Table 5.1 in Test Report A-133-77 MDSS
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CATAWBA NUCLEAR STATION - UNITS IcAND 2 Page 58,

(_ SUP94ARY OF' ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4
;

-

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

j -... -

_

! EQUIPMENT ID: Humistat/ Auxiliary Bldg. MANUFACTURER: American Instrument MODEL #: Humistat 15-3239
| (1) Exhaust and CIMI Purge Isolation 15-1219
| - _- -

1
_ :-

. ,

RECIRCULATION RADIATION
i - RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
,

(TID) (2) (TID)

.i

3.0X105 RAD 1.0X10 RAD7

:
,

,

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

I

; METHOD: Analysis of industry tests.

1

REPLACEMENT INIERVAL: N/A MDSS

.

-- .._..--m, , -.m. _- . . _ - . - . - - - . . , , - _ , . , _ , . . , . - , , - , ,,,,__,..m_,,,---.,,-_, . _ . _ _ . . . . . . . . , _ - . . . . . . _ _ _ _ , _ . - _ - - - . , , _ _ , , . , _ - , _ , . . . , - . , _ . . . -- -
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 59
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. 3

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

EQUIPMENT ID: IEATC9 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)

RECIRCULATION RADIATION
,

RADIATION LEVEL TO WilICH i

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

,

1.0X104 RAD 1.25X104 RAD

,

I

QUALIFICATION REPORT: CNC-1381.05-00-0054 -

(

METil00: Test / Analysis
i

r

REPLACEMENT INTERVAL: N/A ECSE

! !

;

--,---y. ,--.,,y .. .-,-,---.wi-,, r .-- y -,,-,,w. 3--.,w-,-- , 3 , m, -w---- -.-----,,-+,--,m.v.c.n,mm,v--,,.r-..m,,----..-m-, ,r, , , . ..-,-r-y-,-ve, . - ,
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 60
SUPNARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

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

!
1

EQUIPMENT ID: IEATC9A MANUFACTURER: Duke MODEL #: N/A
: (1)
: (U

i
-

RECIRCULATION RADIATION
i RADIATION LEVEL TO WillCH

ENVIRONMENT QUALIFIED
(TID) (2) (TID),

1.2X104 RAD Later (See JCO)

i

;

',

1
1

;

!

QUALIFICATION REPORT: Later -

'
,

h

METil00: Later

i

; REPLACEMENT INTERVAL: N/A ECSE

i

- . - - . . .-. - - . . . - - - . - _ - - - - . - . . . . . - . - . - . . - . - - - - - - - . - . . . -
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,

i

; CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 61 '

SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

,

r

} !

EQUIPMENT ID: 1ELCP0112 MANUFACTURER: Duke MODEL #: N/A'

(1)
(3).

RECIRCULATION RADIATION
| RADIATION LEVEL TO WHICH
] ENVIRONMENT QUALIFIED
-

(TID) (2) (TID)

!

j 5.0X103 RAD 1.25X104 RAD
!

:
; i

!

,

!

QUALIFICATION REPORT: CNC-1381.05-00-0054

I
:

| METHOD: Test / Analysis

i

REPLACEMENT INIERVAL: N/A ECSE;

,

, - - . - - _ _ . . ,_ ..m. - - . _ , , . _ . , - . . . . . , . , , , , _ , , - , . . . _ _ . . , . _ , - . . . , . .-.--,---._---,-..-.,-,...,~-,m,- ...m--.. ,,.,1. --, .,- --- - - ---m. - , . , - r..
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.

CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 62
SU MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 4

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

,

. EQUIPMENT ID: IELCP0113 MANUFACTURER: Duke MODEL #: N/A
| (1)
'

(3)
f

RECIRCULATION RADIATIONi

: RADIATION LEVEL TO WHICH
; ENVIRONMENT QUALIFIED ,

, (TID) (2) (TID)

!

1.25x104 Rad 1.25x104 Rad

:
1

1

1
!

!

l

!

i
I

!

! QUALIFICATION REPORT: CNC-1381.05-00-0054

.

MEll!00: Test / Analysis

REPLACEMENT INTERVAL: N/A ECSE

_ .. . . , - - - - . . . - - _ _ , . _ _._- . . . _ _ _ _ , , . . , ~ . _ _ . _ , _ . , . _ . . . _ . . . . . . _ _ _ _ _ _ . . _ ._.._..___ _ . . . _ , _ _ . - . . _ _ _ _ _ ._ . . . ..
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 64
$UP94ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

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

EQUIPMENT ID: 1ELMC0020 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)

4

| RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

; 9.0X103 RAD 1.25X104 RAD

'
1

!

i

QUALIFICATION REPORT: CNC-1381.05-00-0054

I METHOD: Test / Analysis

REPLACEMENT INIERVAL: N/A ECSE

,

l

,m. -- _ , _ . . , _ , _ . . - -, .- -r-. , - - - , - - - - - - - - --- ---4r - - - - - - - - - - - - - - - - - - - - - , - - - - - - - - - - - - - + + - - - ~ " ' ~ ~ - - - - - - ' - -
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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 Tile POSI-LOCA RECIRCULATION RADIATION ENVIRONMENT

i
i EQUIPMENT ID: lELMC0021 MANUFACTURER: Duke MODEL #: N/A
| (1)
; (3)
'

RECIRCULATION RADIATION,

i RADIATION LEVEL TO WilICH '

i ENVIRONMENT QUALIFIED
(TID) (2) (TID),

;

1.25x104 Rad 1.25x104 Rad
'

;
,

i

i
1

i
a

|

1

| QUALIFICATION REPORT: CNC-1381.05-00-0054

i

METil00: Test / Analysis
,

|

REPLACEMENT INTERVAL: N/A ECSE

i

- - - - .- . ,- . . . . - . . . . . . , , . - .. -.--- - ---- ..-.-_--- , -,-- -- - - - -. , , . . , , - - - - - . - .-----.- -- .. ,. ,- - - - - - . - - - -- -
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t

:
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 66

SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3i

LOCATED ObTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT .
,

'

!
i

: EQUIPMENT ID: 1TBOX0015 MANUFACTURER: Duke MODEL #: N/A
(1)<

'

(3)

RECIRCULATION RADIATION
i RADIATION LEVEL 10 WilICH

ENVIRONMENT QUALIFIED
! (TID) (2) (TID) -

1

!

) 2.8X106 RAD 3.0X107 RAD

!

!

| QUALIFICATION REPORT: CNC-1381.05-00-0054
'|

| i

METil00: Test / Analysis

!

REPLACEMENT INTERVAL: N/A ECSE -

_ _ _ . _ . _ _ . _ -_ . - . . . _ . _ . . . _ _ _ . _ _ - _ . _ . _ . - . _ _ _ _ _ . . . . _ . _ . - - _ _ _ . - - _ _ _ _ - - . _ _ _ _ _ _ _ _ . . _ _ _ _ . - - . - . _ _ . -
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! CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 67
i SilMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

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

~

EQUIPMENT ID: ITB0X0019 MANUFACTURER: Duke MODEL #: N/A
i (1) ,

) (3)

!~ RECIRCULATION RADIATION
'

RADIATION LEVEL TO WHICH
2 ENVIRONMENT QUALIFIED
'

(TID) (2) (TID)

.

6 72.8X10 RAD 3.0X10 RAD
.;

!
!

1

$

i

!
'

.

! QUALIFICATION REPORT: CNC-1381.05-00-0054
|

I
!

| METHOD: Test / Analysis
;

i

REPLACEMENT INTERVAL: N/A ECSE

:

.,_ _ __ _ _ - _ . _ . ~ . _ , _ . _ _ _ . . . ,_, . - . . _ _ . , - _ . . . . . _ . . _ _ . _ _ _ _ , , _ . _ . . - . _ . _ . . _ . _ . _ _ _ , . . _ . , . - . . - . - , ,
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 68
.

SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
] LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
|
|

EQUIPMENT ID: 1TB0X0020 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)

,

RECIRCULATION RADIATION
; RADIATION LEVCL TO WHICH
! ENVIRONMENT QUALIFIED
j (TID) (2) (TID)
!

!
i

j 3.0X106 RAD 3.0X107 RAD

i
;

-

!

I
i

i

!

;

I
QUALIFICATION REPORT: CNC-1381.05-00-0054

|
1

|
METHOD: Test / Analysis

|

1

REPLACEMENT INTERVAL: N/A ECSE
,

|

I
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i

; CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 69
] SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
; LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO Tile POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
I
.,

EQUIPMENT ID: 1TBOX0021 MANUFACTURER: Duke MODEL #: N/A
2 (1)
i (3)
i

i RECIRCULATION RADIATION
1 RADIATION LEVEL TO WilICil

ENVIRONMENT QUALIFIED
(TID) (2) (TID),

! ;

! !

1 3.0X106 RAD 3.0X107 RAD
*

|
1

l

i

;

QUALIFICATION REPORT: CNC-1381.05-00-0054

|
METil00: Test / Analysis

|
| REPLACEMENT INTERVAL: N/A ECSE

|

. . - - . - . - - , _ _ -._ . - - . . - . . . . . - , . - . - - . . . . - . - . . . - . _ - , . . - . - - . _ . . _ - , . . - - _ , - . . . - . .
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: CATAWBA NUCLEAR STATION - UNITS 1 AND 2 . Page 70
! SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
:

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

EQUIPMENT ID: ITBOX0298 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)

RECIRCULATION RADIATION
RADIATION LEVEL TO WilICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

;

i

9.3X10SRAD 1.0X106 RADi

.

!

,

|
j QUALIFICATION REPORT: CNC-1381.05-00-0054
|

!

MEll10D: Test / Analysis

:

REPLACEMENT INTERVAL: N/A ECSE

|

!

_ - . _ _ _ _ _ _ . _ _ . _ . . . , - _ , _ _ _ _ _ , . _ _ - _ _ . _ . _ _ _ _ _ ,_ - . _ _ . _ . . _ _ _ _ _ . . _ . _ . , . . - . _ _ _ _ _ _ . , . . . . _ . . _ _ . . _ . _ _ _ . . . _ . _ . . , _ . . _ . . _ _ _ _ . _ . . _ . , - . ,



_ ._ -- - _ _ - _ _ __. -_ , - _- - -- - ...

i O O O .

.

I
i

!
'

. CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 71
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

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

I
j EQUIPMENT ID: 1TB0X0299 MANUFACTURER: Duke MODEL #: N/A !

; (1)
j (3)
!

RECIRCULATION RADIATION4

: RADIATION LEVEL TO WilICil
) ENVIRONMENT QUALIFIED
| (TID) (2) (TID)

i 1.9X105 RAD 1.0X106 RAD :
, i

! !

!

| !

!

:

QUALIFICATION REPORT: CNC-1381.05-00-0054

NEll100: Test / Analysis

i
j REPLACEMENI INIERVAL: N/A ECSE

|
i

_ , _ . _ _ _ . - - . . _ _ , . . . . _ . . . . _ _ _ _ . . , _ _ . . _ _ . - , . . . _ , _ _ _ . - _ _ ._ . _ . _ _ . _ _ , _ _ _ _ - . , _ _ _ _ . _ . _ . _ , _ _ . _ _ _ _ . . _ _ _ , _ _ _ _ _ _ . . _ _ . _ _ . _ _ _ . . , , _ _ __
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;

i CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 72
j SUPNARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
: LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT
|

1

EQUIPMENT ID: ITB0X0345 MANUFACTURER: Duke MODEL #: N/A
(1)
(3)

RECIRCULATION RADIATION,

j RADIATION LEVEL 10 WilICH
^

ENVIRONMENT QUALIFIED
-(TID) (2) (TID);

|| <

l 4.9X105 RAD 2.7X10 RAD6

f

|

! .

i
)
1

:|
; j

QUALIFICATION REPORT: CNC-1381.05-00-0054 ,

METHOD: Test / Analysis :

1 I
'

i

| REPLACEMENT INIERVAL: N/A ECSE

i

|
!

-

,

-rw y-*w-- c w -yv =v.-.w---,w,.s- --w--we,.e------- .-e-4.,. y--=r--, y 1
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 73
SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3

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

EQUIPMENT ID: 1180X0346 MANUFACTURER: Duke MODEL #: N/A
-( 1)
(3)

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

5.6X105 RAD 2.7X10 RAD6

QUALIFICATION REPORT: CNC-1381.05-00-0054

MEll10D: Test / Analysis

REPLACEMENT INTERVAL: N/A ' ECSE



_ _ _ _ _ .___ _. _. _ _ . _ _ - .- -_ - . _ - . _ _ __. .. _. - _ ._.. ._ _ - _ ._
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 74 |,

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

r

EQUIPMENT ID: General Purpose Dry Type MANUFACTURER: Square D Co. MODEL #: " Watchdog" ,

(1) Transformers
:!

}'
RECIRCULATION RADIATION

RADIATION LEVEL TO milch
| ENVIRONMENT QUALIFIED- ;'

(TID) (2) (TID) i

,

*
,

t

5.6X105 RAD 1.11X10 RAD [6

t

,

|
t

.

>

!

] QUALIFICATION REPORT: CNM-1308.03-16

|

|
,

j METil00: Test / Analysis

;

REPLACEMENT INTERVAL: N/A EPSS

i

.

.

.c----- - + _% --.nn,,-,,,-p7 g, w,y-, y- v y---%,----yy.--,-,._w, - _ , ,3 .f-* Pew- - , t- -- ,rw----% vg --e wmw- ww e r e = r w -e r w o -m r - u---- e e e e e-g+- w e- ww - --*------4 w-- -n*---*wP n *m---fr-
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 75
SUPNARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 0 ,

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

EQUIPMENT ID: Motor Control Centers MANUFACTURER: Nelson Electric Co. MODEL #: 1035U
(1)

*

RECIRCULATION RADIATION
. RADIATION LEVEL TO WilICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

7.3X103 RAD 2X105 RAD

,

f

I
!

QUALIFICATION REPORT: CNM-1314.01-268

!

i METil0D: Test / Analysis !

REPLACEMENT INTERVAL: N/A EPSS

, - .. . - _ - . . . , . - - . . - - --. . . - - . - . . - . - . . . - - - , . . - - - - - - - - - = - - - . = - - - - - -
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| CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 76 i

SUt9(ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. O
LOCATED OUTSIDE CONTAINMENT AND EXPOSED TO THE POST-LOCA RECIRCULATION RADIATION ENVIRONMENT

EQUIPMENI ID: 4160 Volt Metal Clad MANUFACTURER: Brown-Boveri Electric MODEL #: 5HK250
i (1) Switchgear
f
:
a

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH'

.; ENVIRONMENT QUALIFIED
| (TID) (2) (TID)

|
!

| 7.3X103 RAD 1X10 RAD5 '

1
,

i

!

l )
4

i

QUALIFICATION REPORT: CNM-1312.02-81

i

MElll00: Test / Analysis r

i

i REPLACEMENT INTERVAL: N/A EPSS

:

!

!

I
- ._. . . . . _ _ _ . .. ,, . , . . . . . , _ , , . . . _ _ . , . , . . . . _ _ ... _ _, ._. . _ , _ . ..___=. _ . . . _ _ _ . . . . , _ . , . . _ . . , , . _ - - . , , . . . _ _ . .
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i CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 77
'

,

SU M ARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 0
'

,

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

!
j EQUIPMENT ID: 4160/600 Volt Load Center MANUFACTURER: Westinghouse MODEL #: ASL ,

! (1) Transformers
i
!

!

} RECIRCULATION RADIATION
RADIATION LEVEL TO WHICH,

! ENVIRONMENT QUALIFIED
(TID) (2) (TID),

i

7.3X103 RAD 1X104 RAD

} *
!
i

:|

) t

;

!
1

;

!
!

!

l QUALIFICATION REPORT: CNM-1312.06-57
)

|
'

! METHOD: Test / Analysis
4

| REPLACEMENT INTERVAL: N/A EPSS

i !

'

-_- - . - . . - - _ _ _ - . _ . - . . - . _ . - .-- - - _ - - . . - - - _ - . . - . . - - - _ - . .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 78 i
SU MARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. O.

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

i

EQUIPMENT ID: 600 Volt Load Centers MANUFACTURER: Brown-Boveri Electric MODEL #: K16005, K2000S
| (1)
; .

!

>

RECIRCULATION RADIATION
RADIATION LEVEL TO WHICil

ENVIRONMENT QUALIFIED !
; (TID) (2) (TID)

'

1

|
j 7.3X103 RAD 1X105 RAD
i

! t

t

I

i

.i

1
4

- . ,

i t

i

! I

; QUALIFICATION REPORT: CNM-1312.06-58
! i

I
;

METil0D: Test / Analysis
,

'

!
t

REPLACEMENT INTERVAL: N/A EPSS

i !

.. - . - _ - . _ - - _ . - - . - - - .- . - . - .- - - . - _ - .- _ _ - - - . - :
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 79
; SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. O

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

}
}
,

RECIRCULATION RADIATION
RADIATION LEVEL TO WillCH

ENVIRONMENT QUALIFIED
(TID) (2) (TID)

4.1X104 RAD 1X10 RAD5

|

|
i

!

|
4

QUALIFICATION REPORT: CNM-1314.01-268

MEll100: Test / Analysis

REPLACEMENT INIERVAL: N/A EPSS

i

i ,

- - . _ _ . , _ _ _ _ _ _ _ _ . . , _ _ . _ _ , . _ _ _ _ _ . . , _ _ . . _ _ . , , _ . . _ . , _ . _ . . _ _ _ . _ . _ _ . . _ . _ , , . . . _ . , _ . . _ _ _ . . . , . _ . .
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 80
j;! SUMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS lE EQUIPMENT Rev. O

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

EQUIPMENT ID: 125VDC and 120VAC MANUFACTURER: Nelson Electric Co. MODEL #: 10350
(1) Distribution Centers

!

RECIRCULATION RADIATION
RADIATION LEVEL TO WilICH

ENVIRONMENT QUALIFIED
(TID) (2) (TID); ,

!

l '7.3X103 RAD 1X105 RAD
!
!

I

i

.
!

,

: e

|
QUALIFICATION REPORT: CNM-1314.01-268

| METil00: Test / Analysis
|

| REPLACEMENT INTERVAL: N/A EPSS
i

!
!

L _ _ - . _ . , . _ _ _ _ _ , . - _ . . . _ _ . . _. _ _ _ - - - . _ _ _ _ . . _ _ _ _ _ . , . . . _ . . . . . . . . _ . . _ _ _ . , . . - , , . . , _ _ . , _ _ _ . - _ _ . . _ . _ . , ___ . _.. . _. -



Page RN-1
Rev. 1

CATAWBA NUCLEAR STATION - UNITS 1 AND 2s.

V 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 total integrated dose equal to
or greater than 1X103 RAD. A total integrated dose (i.e., forty year normal
plus one year accident dose) of less than 1X103 RAD is considered negligible
since no materials have been identified at Catawba that exhibit a significant
using mechanism when exposed to less than 1X103 RAD.

Note 2

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

This attachment addresses Class IE 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-

[V] outside the containment. Therefore temperature, pressure, relative humidity,
chemical spray and submergence outside containment are not applicable.

Note 3

The equipment listed 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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N'~' ADDITIONAL DOCUMENTATION FOR BARTON
,

i,

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). i

Specifically, the FSAR peak postulated accident temperature has a time dura- I

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

*
.'

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

1

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 cashed 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 / i
duration in excess of the Catawba accident environment, the internal transmitter i

temperature does not exceed the transmitter temperature experienced during
the qualification test.
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CONTAINMENT ATMOSPHERIC TEMPERATURE

AS A RESULT OF A SEVERE TRANSIENT
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ADDITIONAL DOCUMENTATION ON RDF RTD'S

(MODEL 21205) SUBMERGENCE CAPABILITY [

The Catawba reactor coolant system wide range temperature detectors arei
'

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. l

.

These RTD's are hermetically sealed units with Flexonics Type 401 H |stainless steal hydrostatic hose (See Attachment 1) covering the RTD t

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 |

RTD. 7The acceptance criteria for the helium leak rate test is less than i

IX10- Std. cm3/S ASTM Standard E427-71, Testing for Leaks Using the !
.

Halogen Leak Detection (See Attachment 2) states that 'experienge has
3shown that, at the same pressures, gas leaks smaller than IX10-3 Std. cm 3 ;:

' will not show visible leakage of a liquid such as water . . .".
!,Additionally, using the formula from Section 7.1.6, of E427-71 " Correlation4

of Test-Gas Leakage with Other Gases or Liquids at Different Operating'

i

g Pressures " it has been determined that for the postulated accident !
environment the anticipated leakage is insignificant and well below the '

i

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 helium leak rate test

applied to each RTD, and the qualification program results documented in'

WCAP 8687, Supplement 2, E06A, 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.

s
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} Fluonics Technical Data -Corrugatec Fiexibla Metal Hose,

t '

Ssriss A00M/ Stainisss Stesi Type 321
'

) Annular Corrugations icontinued)
' '

[^ MIN. LIVE MINIMUM 1. BEND! LENGTH R AOlUS (INCHES) M AXIM UM M AXIM UM NOMINAL(_./ FOR e

WORKING TEST BURSTNOMINAL HOSE WEIGHT Vl8 R A- INTER. PRESSURE PRESSURE PRESSUREHOSE I.D. HOSE O.0. PER FT. T10 N STATIC MITTENT tPSIG1 (PSIGI (PSIG)flNCHES) TYPE (INCHES) (LBS.) (INCH ES) BEND FLEXING @ 70' F. @ 70' F. @ 70* F,
12 400M 19.40 14.50 29 47 94 1.0 1.5 -' 401M 19.55 20.10 29 47 94 85- 127 340

d; 20 40CM 21.70 20.40 32 53 106 1.0 1.5 -actM 21.95 25.44 32 53 106 70 105 28024 4COM 25.70 24.50 25 62 125 1.0 1.5 -1 401M 25.95 31.32 35 62 125 40 60 16030 A00M 32.00 30.50 47 78 158 1.0 1.5 -401M 32.25 40.20 47 78 158 22 33 88
,

|

s
Series A00H / Stainless Steet'U ,# CONSTRUCTICN-Heavy weignt c0rrugatec I-316L

% i
stainless steei (for accec corrosion resistance) close est:n' y nose witn annular corrugations & T 321 stainless steel craic

f* 6
SIZES - %" thru 8" * as snown & some intermeciate sizes

q j \\ i upon recuest.

b
\ MAXIMUM WORKING PRESSURE - Full vacuum to 4500v

PSIG. cepencing on size.
'

I1

TEMPER ATURE - To 1 E00 * F. 4 $ $'*g,y,*,",%',*,i
\ acan cavo.. en

400ri 49 , 14 3% % 5% 265 400 -% 401H , .55 i .21 3 ' '. % 5% 2660 - 4000 10650
_

402H t .61 .23 3% % 5% 4500 6750 18000
. i ;p) 400H ! .66 .21 4% 1% 6 133 200 -% 401H .73 .29 4% 1% 6 1610 2415 6440| (.s 402H' .79 .38 4% 1% 6 2900 43:5 11600' ' 400H .8 4 - .36 5 1% 7 133 200 -% 401H .90 .47 5 1% 7 1310 1965 5240402H .9 6 - .58 5 1% 7 2355 3500 9420

470H 1.21 .71 5% 2% 8% 100 150 -% 40tH 1.27 .87 5% 2% 8% 915 1370 3660402H 1.33 1.04 5% 2% 8% 1650 2475 6600
400H 1.53 .92 / 2% to 63 95 -

1 401H 1.59 1.11 7 2% 10 645 965 2580402H 1.65 1.30 7 2% 10 1165 1745 46604 400H 1.86 1.45 7% 3% 11% 60 90 -' ) '1% 401H 1.92 1.69 7% J% 11% 545 820 2180'

402H 1.98 1.94 7% 3% 11% 985 1470 3920
| 400H 2.f9 1.78 8 3% 13 43 65 -
! IW 401H 2.27 2.10 8 3% 13 560 840 2240j 402H 2.35 2.50 8 3% 13 1000 1500 4000
| 400H 2.83 2.38 9% 5 16 23 34 -) 2 4401H 2.91 2.84 9% 5 16 450 675 1800402H 2.99 3.38 9% 5 16 810 1215 3240

4

4004 , 3.00 1.85 7% 7 17 14 20 -
,

2% t 40 M ~ 3.12 2.62 7% 7 17 570 855 2290402H 3.24 3.53 7% 7 17 1030 1545 4120i g t,

;
, 40CH $ 3.57 2.28 9 8% 21 9 14 _

j j 3 401% 3.69 3.16 9 8% 21 450 675 1800
'

402H- 3.81 4.14 9 8% 21 820 1:30 2280,

400H 4.72 3.00 108'. 11 27 4 6 -4 40 W 4.84 3.96 10% 11 27 295 425 114040:H 4.96 5.04 10 % 11 27 515 770 2060
400H 7 00 5.58 19 16 % 41 65 ?O'. - l 40:H 7.25 9.40 19 16 % 41 430 645 1720

-

6 401H 7.16 7.36 19 16 % 41 40 360
-'

* 960

FN 8 4COH 9 06 7 37 21 21 % 54 5 7*( ; 401H 9.31 10 91 21 21% 54 275 410 1100i (/

* $iles Over 8" ttifu 30" are avada=ie fer -est c0mmeri size recuireraents as aen.y ,
as acme entra arcinary size5

aucisc.DA M si

4 8W'C4 We * on Cf wall thetness .s multi Civ MCses are alsQ avasiaOne WCCn request. 00nsult f actory

3 1:

_ __
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Fl:xibio Mstxl Hosa
Selection Factors

,

p)
(v'

Pressures Tempr *ture
Flexonics pressure ratings are in accercance witn For coerating temoeratures in excess of 70*C. tne '

industry wice good practice and are consonant with the taculated pressures must be cecreasec in accorcance
recuirements of tne USA Stancard Coce for Pressure witn the " Conversion Factor's listec in the tacte cetow.
Picing and the ASME Boiler and Pressure Vesses Coce. Since the pressure ratings are casec on anneated
Sec. Vill. matenal procerties. no recuction in pressure ratings
Maximum Working Pressure: Maximum coeratmg is necessary for fitting attacnment by TIG welcing,
pressure to wnicn tne hose snould be sublected. It is hazmg, Mver crazing, or soft solcer,
estaotisned 25% of the Nominal Design Burst Pressure.
The hose may be ceflected witnin the specified
benc radius range.

Maximum Proof Pressure: Maximum test pressure to *

wnien tne hose snould be subjected. It is estactisned at
-

150% of the Maximum Worxing Pressure witn tne
Mse installed straignt. No harmful deformation snail

Conversion Factorsoccur.

Hycrostatic field tests of hose assemblies installed in Ap;ty ts cressare rating for etevates temceratures. ,

varying cegrees of racial bend or parallel offset should be
limited to 120% of the maximum rated working IEMPERATURE MAIEUAL

pressure at 70*F. or 150% of the actual coerating F' 3f AmLE33 5 TEEL tiEEL MONEL ERCNZE .

pressure, whichever is the lesser. 70 1.C0 1.00 1.C0 1.00 t

!!0
|97 37 50 33

29 83 32
-

Nominal Design Burst Pressure: The pressure at 200
>

94
which the hose can be exoectec to ructure, based on the 250 .92 96 37 .!S e

b) 3C3 33 33 33 33 |mirumum annealed ultimate tensile strengtn of the braid,

( wire and corrugated hose alloys at 70*F and the hose h $ $ $ ;h
installed straignt. 450 .31 .86 37 35 ,
Pulsating or Shock Pressure's SCO 38 81 13

. 6CO 34 74 32When pulsating, surge or shock pressures exist. sucM 700 30 65 J1
as occur due to fast closing valves, the peax pressure 800 65 52 70

shall not exceed 50% of the Maximum Worxing 900 62 .50

Pressure. Installation shall be sucn that there is no initial 1000 40

slack in the braid wnen the pressure pulse. surge or
shock occurs, g3gg jg

y jBraided Hose

i Whenever appreciable internal pressure is acclied to a
; corrugated or interlocked metal hose, it will elongate

unless restrained. Generally tnis restraint is provicec by
a wire brand sheatn over the hose. The oraid has

Censuit Fieronics engineering unenever service concitions necesutate csnsiceration
i little effect on bencing or flexibilitv of the hose. However of tne intivence otiong tirne t2:ssure at erevates temcerature.

in extremely short lengths of braiced and pressurized
hose, additional benoing forces are recuirec because of Maximum Service Temperature

| braid friction.
VAXIMUM

VAXIMU,,MWhere the strengtn of the braid sneatn i! the limiting attgy 7 gyp .p, agtgy jggp
factor, additional workmg pressure may be gamed g3 g7
by usmg two or more braids. However wnen tne noco 321 1500 Sronze ese 40ructure strengtn of the corrugated or intertoexed hose is 316 ELC 15C0 Steei nese !$0
the limitmg factor, no accitional pressure resistance j04 350 Sdver Bratet

i;3is gained with accitional traics.
'

y ,g

Unoraiced Hose Vaaeasie u:n 300 C:mmercat as:est:s 4;a
Venei 300 un:eramers A1:est:s 450At Maximum Werning Pressure. I to ""/a 's elastic 3:enze :50 A As:es::s !!G

p elongation will cccur m unorsicec nose assemclies. To Brass s50 AA As:est:s 600

{} $[53j5[05''
g .

avoid souirm, unoraicec nose snouac ce unrestrainec at ggg,

v, one enc. or mstallec m sucn a manner as to Jilow Caaanit:rg 450 Catt:n Card h:ug E3 .

free axial expansion cue to pressure, as in ? Soft imer Pt 60 in 40) :!]
'

180* toco. i t 35.in 5) 150P

18
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Flaxonic -

Flaxible Mstal Hoss Sslaction Faccer
.
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kj/ '
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O

Flow Velocity

1) Wnere flow vetecity exceecs 100 ft/see gas (50 ft-
5) Random Motion: Non crecictacle motion that cc:urssec tiouic). in unoranced hose, or 150 ft/see gas from manual nancling of a nose assemoty. Loacing

.(75 ft/ sec licuic). in braiced nose, a flexible metal anc unloacing hose wouic generaily fall into tnis I
liner of fully interlocked (RT) hose should be used. category. Abusive hancling of hose is an imcortantWhen tne nose is installec in a Dent condition, these factor to consider in acolications involving rEncomflow values should be recuced by 50'' for a 90*
benc. 25% for a 45* bene. ano so on. crocortional

motions. The use of an interlocked (RT 6 or RT.8) quard
over tne corrugated nose is recommencec to crotectto the angle of bend. In cases wnere velocity exceecs tne nose assemoly from rougn nancling and "over.the acove values, the next larger size corrugated benoing'' aciacent to the end fittmgs. Refer to

hose snould be usec with the flexicle RT liner size ciagram, cage 20.
ecuivalent to the mating cipe size.

Motion Frequency
2) Where the amount of pressure droo througn longer The frecuency of a particular class of motion to wnien
lengins of nose is a significant factor, a larger ciameter a flexible metal hose may be suciected by recested
hose may be recuirec As a broac rule of thumo, flexing or bencing. The frecuency of motion mav e
pressure croo through a corrugatec metal hose is civiced into three basic categones: namely vibration.

; accroximately tnree times that in comcaracle size intermittent, and continuous. The minimum live lengtnstancarc steel proe. For more accurate calculations of recuirec for these motion categories may me selectec
pressure croo, consult Flexonics Engmeering. as follows:

Motion
A. Vibration - For tne normal vioration encountered

Most incustrial acclications can be recuced to one of in incustnal acolications sucn as pumo.anc compress
five classes of motion: discnarge lines and engine exnaust installat: ens, the,

{g . hese live lengtns should be taken from tne Minimum

( /) 1) Angular Motion: Motion tnat occurs wnen one end Live Lengtn For Vibration column on pages 6 thru 13.3

of a hose assemoly is deflectec in a simote bene Normal vibration is shown as the unshaded area of the
,

witn tne ends not remaining parallel. Angular motion chart on page 20. If the excected comoination of coucle
may be incorocrated in an installation to acecmmocate amclitude (total rnotion excursioni anc frecuency
misalignment and vibration only. but must not ce falls into the shaced area, consult Flexonics
used to accommodate expansion that would result in Engineenng.
unloading the braid. Refer to diagram, page 20 and chart
on page 26.

' Cautinn: Avoid hose resonance. If resonance is
antic:catec, consult Flexonics Engineering..

2) Axial Motion: This type of motion occurs wnen
one end of a hose assemoly is ceflected along its
longitudinal axis. Axial motion is acclicacle to annular Me - Mm a en m a,

corrugated, uncraided flexible hose only. Neitner nelical
hose not braided hose should be used in axial motion p

acolications, ;

intermittent Flexing snown on pages 6 rnru 13.
'

3) Offset Motion: Motion that occurs wnen one end
| of tne hose assemoly is deflected in a plane

C. Intermittent Motion - Motion tnat occurs on apercendicular to the longitucinal axis witn tne encs regular or irregular cyclic basis normally the result of 5remaimng parallel. Offset is measured it) inenes of
thermat excansion and contra:tton or etner non-disciacement of the free end center line from me f,xedi continuous actions.

end center line. In offset motion acclications, t e

offset snould never be greater than one fourtn (.. 'o)
g g

of tne minimum center line cenc racius. efer to
.

ciagram, page 20 anc cnarts on cages 21 tnru .3.

t

[ 41 Racial Motion: This tyce of motion oc:urs wnen
tne center lene of a nose assemeiv is cent in a ::rcular D. Static 3 enc - The minimum center cenc racius to

| arc. :n endustnal acciscations, racial motion is most wnien a flexit:ic metal ncse may ce cent for installation.
commoniv founc in traveiing loces. Refer to c: ass No furtner motion is to ce imcosec ciner tnan normat

<

A & 3 traveling locos. pages 20 anc 25. vicration.

!
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f Designation: E 427 - 71

Standard Recornmended Practice for

TESTING FOR LEAKS USING THE HALOGEN LEAK**==u..

DETECTOR (ALKALI-lON DIODE)
Th Standard is issued under the fined designation E 42t the number immediatelv folloeine the designation mdicates the
seat of ormpal adopnon or, in the case of rmston. the year of last revision. A numoer in parentheses indicates the year oflast reapprovai.

I. Scope
requiring only that a halogen tracer gas pres-

1.1 This recommended practice covers pro- sure be created across the area to be tested,
cedures for testing and locating the sources of and the searching of the atmospheric side of

, gas leaking at the rate of 5 x 10-" Std the area with the detector probe. This method'

|
cm8/s or greater. The test may be conducted detects leakage and locates its source or
on any device or component across which a sources, when used in a test area free fromi
pressure differential of halogen tracer gas may significant halogen contamination in the at-t j | be created, and on which the effluent side o'f mosphere (see 3.1). Experience has shown that'

the area to be leak tested is accessible for leak detection down to 1 x 10" Std em /s in8

probing with the halogen leak detector. factory environments will usually be satisfac-*

1.2 Five methods are described: tory if reasonable precautions are taken
! 1.2.1 Afethod A-Direct probing with no against releasing halogens in the building. If a
| ngnificant halogen contamination in the at- test booth is constructed so as to be purged, mosphere, with clean outdoor air, this level may be re-

1.2.2 Aferhod B-Direct probing with sig. duced to 1 x 10" Std em /s. Testing down to8

nificant halogen contamination in the atmos- I x 10" Std em /s will require additional8

phere.
halogen removal. This can be accomplished by

1.2.3 Afethod C-Shroud test. passing the test booth purge air through a bed
1.2.4 Afethod D-Air-curtain shroud test. of activated charcoal.
1.2.5 Afethod E-Accumulation test. 2.4 Method B (Fig. 2) is essentially the
NOTE l-The values stated in U.S. customary same as Method A except that the amount of

smts are to be reearded as the standaru. The meine air drawn by the probe from the test area is
eauivalents of U.S. customary units may be appros- reduced, and the required sample flow is made''''*-

up with pure (that is, zero-halogen) air. This
1. Summary of Methods reduced sample intake has the disadvantage of

reducing the vacuum-cleaner effect of the
{2.1 Section 1.8 of N AS A's Leakag'

Testing Handbook 8 will be of value to some larger flow and thus requires closer and more

users in determining which leak test method to car'eful probine. However, the tolerance to
;

~

atmosphene halogen can be increased up to
"'';4 These methods require halogen leak100 times. Also laree leaks bevond the rance,-
-cection equipment with a full-scale readout of Method A can b'e accurateiy located (b'ut

' t at least 3 x 10" Std em*/s on the most not measured) by Method B.

Dtl%e rangC. a matimum I min drtit of 0
-

.w, recommended pract:ce is under the run. diction or30 sensitisity drtit of = 15 percent of full
Astu committee ta on sondestructne Tesimg.

'a!e on this ratige. and =5 percent or less on . Effective Aoni15.1971.
"thers f see .t i 3). y ,,,, j w ,in3,, t ,g ,,, 7,,,,, y,,3,,i , ,,,.(',' ,ued for t.,ou,d Proa is on Secnon. Jet Proculuon Lab >v

\d ,3 Method a, (Fig.1) is the simplest test, nton. sanoaai wonaunes ana se ce 4dmini iranon.
-

.
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-;- 2.5 Method C (Fig. 3A and B)is suited for where: *
'

i leak testing items which have a maximum A, = the rate of halogen increase in the s ol.
] cross-section dimension of 1.968 in. (50 mm), ume. Std em /s',8

but may be as long as 32.81 ft (10 ml. In this L the leak rate into the volume. Std -i =

| method. air, either atmospheric or purified, is em /s,8

r passed over the halogen-pressurized part. F - the flow rate in the detector probe.
I which is inside a close-fitting container. The Std em*/s and"

,
discharge air from the container is sampled by V the net volume of the system, em'-

the halogen detector, and any additional hal- For practical operating considerations. the
I ogen content indicated. The shroud principle minimum value of A, that should be used is
$ may be applied in a manner as simple as Fig. about 2 x 10-" Std em /s (This will give a8 8
*
N

38. wherein a piece of tape is applied around a detector readout of 100 x 10-" oc 1 x 10-'
flanged joint to be tested, or as complete as in Std em*/s after a 50-s accumulation periodaf Fig. 3A. The latter provides isolation of the Thus (based on F = 4 Std em /sl a 5 x 10*"-8

: detector from atmospheric halt. ens, a pure. Std em*/s leak may be detected in a system of(: air reference supply, and a convenant calibra- los em' net volume, or a 5 x 10-'-Std em*/s
i{ tion means. This enables detectioti of leaks as leak in a 10'-cm' system. Where variabies.
f small as 1 x 10-'Std cm'/s. time, volume, and leak ate permit values off 2.6 Method D (Fig. 4) is useful for high- readout should be set in the 10-' or 10-'-Std

f ! production testing of small items such as tran- cm /s range for less critical operation.8

( l$t sistors which have been previously subjected to Methods C D, and E are well adapted for
( $ a halogen gas pressure above atmospheric automation of valving anc material handling.

7 (bombed), or testing the scaled-off end of a fill
U tube, and the like. In this method, the end of 3. Interimaces
[ the shroud is always o' pen, and the detector 3.1 Asmospheric Halogens-When direct

*

; h always draws a sample from the lower end. probing (Methods A and B)is used to locate
$ Atmospheric halogens are prevented from en- leaks, the leak detector probe is drawing in air
T tering by a laminar-flow pure air curtain, from the atmosphere. If the atmosphere is
P When any leaking object is inserted below the contaminated with halogen to a degree that

b'
flow division level, the leakage is then picked produces a noticeable indication on the detec-1; up by the detector. This method is useful for tor, the detection of halogen from leaks be-f detecting leaks down to 1 x 10-' Std em /s in comes much more difficult. Significant atmos-

8

li size. pheric contamination with halogen is defined

' y| |-
,

2.7 Method E (Fig. 5)is similar to Method as the level where the detector response, when
C (Fig. 3A), except it provides for testing the probe is moved from zero-halogen air to

j- parts up to several cubic meters in volume. test area atmosphere, exceeds that expected
i This is accomplished by allowing the leakage from the smallest leak to be detected. For reli-

[ to accur' ulate in the chamber for a fixed pe- able testing, atmospheric halogen must be
*

k riod, while keeping it well mixed with a fan, kept well below this level.
( and then testing the internal atmosphere for 3.2 Halogens Ourgassedfrom Absorbent

-

an increase in halogen content. The practical Martrials-When leak testing is done in en-
sensitivity attainable with this method depends closures which prevent atmospheric contami-,

g

g primarily on two things. First, on the volume nation from interfering with the test (Methods
a between the shroud and the object; and sec- A, B. and C), halogen absorbed in various
I ond, on the amount of halogen outgassing nonmetallic materials (such as rubber or plas-'

produced by the object. Thus, a part con- tics) may be released in the enclosure. If the
i taining rubber, plastics, blind cavities or amount released starts to approach the
'

threads cannot be tested with the sensitivit) amount from the leak in the same period of
4 obtainable with a smooth metallic part. The time. then a reliable leak test becomes more

sensitivits of the test and net volume of the difficult. The amount of such materials in the
| ] system are related as follows: enclosure, or their exposure to halogen must

'

; .s_-) . A, . Lf/ V then be reduced to obtain a meaningful test..

|
,
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3.3 Pressurizing with Test Gas-in order to 4.3 Other Apparatus-Fixtures or other*

; evaluate leakage accurately, the test gas in all equipment speci6c to one test method are
parts of the device must contain substantially listed under that method.
the same amount of tracer gas. When the de-
vice contains air prior to the introduction of 5. Material
test gas, or when an inert gss and a tracer gas 5.1 Test Gas:
are added separately, this may not be true. 5.1.1 Test-Gas Requirements-To be satis-
Devices in which the effective diameter and factory, the test gas should be nontoxic, non-*
length are not greatly different (such as tanks) flammable. not detrimental to common mate-
may be tested satisfactorily by simply adding rials inexpensive, and have a response factor
tracer gas. However, when long or restricted of one. R 12 (dichloroditiuoromethane,
systems are to be tested. more uniform tracer CC1,F,) and R 22 (monochlorodifluorometh-
distribution will be obtained by first evacu- ane. CHCIF,) have these characteristics. R 12
ating to a few torr, and then filling with the is commonly used unless the higher pressure of
test gas. The latter must be premixed if not the more expensive R 22 is needed (130 psig100 percent tracer.

versus 70 psig at 70 F). If the test specincation

4. Apparatus allows leakage of I x IO*' Std cm /s or more.8

or iflarge vessels are to be tested. considera.
4.1 Halogen Leak Detector-To perform tion should be gisen to diluting the tracer gas

F leak tests as specified in this standard, the leak with nonhalogen gas such as dry air or nitro.

k"
detector should meet the following minimum gen. This will avoid operating in the nonlinear
requirements: portion of the sensor output, or in the case of

4.1.1 Sensor-Alkali-ion diode. large vessels. save tracer-gas expense. How-
4.1.2 Readout-Panel instrument or digital ever, the halogen content of the specification

*

*
readout,

i leak should remain compatible with the ex-
j 4.1.3 Range (Linear)-3 x 10-'to 3 x 10-e pected level of atmospheric halogen and the

- Std em*/s full scale. test method as outlined in Section 2..

4.1.4 Response Time-3 s or less.
Note 2-When a vessel is not evacuated prior toI

4.1.5 Stability of Zero and Sensitivity-A adding test gas, the latter is automaucally diluted by.
' * * * ' ' " 'maximum variation of *15 percent of full,

|
scale on most sensitive range while probe is in 5.1.2 Producing Premired Test Gc.-If the! ,

'

pure air; a maximum variation of 35 percent volume of the device or the quantity to be
' of full scale on other ranges, for a period of I tested is small, premixed gases can be conven.
min.i iently obtained in cylinders. The user can also

4.1.6 Controlst mix gases by batch :: the same way. Contin.
4.1.6.1 Range-Preferably in steps of about uous mixing using calibrated orifices is an-

3m other simple and convenient method when the
4.1.6.2 Zero-Automatic zeroing option is test pressure does not exceed 50 percent of the

desirable.
t tracer gas pressure available (Note 3). An-

4.2 Halogen Leak Standard-To perform other method is to pass the nonhalogen gas
leak tests as specified in this standard, the leak through the liquid tracer. This produces test'

standard should meet the following rrinimum gas containing the maximum amount of tracer
requirements:,

gat
4.2.1 Ranges-10 x 10" to 10 x 10-'' Std

Noir 3: Caution-The liquid tracer gas suppiv.

:m% full scale. should not be heated above ambient temperature.
.

4.2.2 Adiustabslitv-Adiustable leak stand- 5.2 Pure Air. Air from Which Haloerns!

'tds are a consensence, but are not manda. Have Been Remosed to a Levelof Less Than
'

Hry
i ppb for other Sustable Nonhalogen Gas.

4 2.3 Accurarv 125 percent of full-scale Such as Nitratent;'

ulue or better. 5.2.1 Requirements:% A.2.4 Temperature Coefficient-Shall be 5.2.1.1 Less than I ppb of halogen.
,

%ted bs manutacturer. 5.2.1.2. Less than 10 ppm of gases reactive
!

;
sil

*
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with oxygen, such as petroleum-base solvent specified for testing. Expenence indicates that
vapors,

a factor of at least 10 should be used when
5.2.1.3 Dew point 18 F (10 C) or more possible. For example if a maximum total

*

below ambient temperature, and leak rate for satisfactory operation of a device
5.2.1.4 Shall be reasonably free from rust. is 5 x 10-' Std em'/s. the test requirement

dirt oil, etc. should be 5 x 10-'Std em'/s orless.
5.2.2 Production ofPure air. or other gas- 7.1.3 Test Pressure-Test the device at or

Air or gas of suitable purity, may be produced above its operating pressure and with the pres.w.

by first passing it through a conventional filter- sure drop in the normal direction, where prac.
drier (if necessary) and then through acti- tical. Take precautions so that the device mill
vated charcoal. not fait during pressurization, or that the oper.

ator is protected from the consequences of a6. Calibration failure.
6.1 The leak detectors used in making leak 7.1.4 Disposition or Recovery of Test Gar

tests by these methods are not calibrated in -Do not dump test gas into the test area if
the sense that they are taken to the standards further testing is planned. Either vent it out-
laboratory. calibrated, and then returned to doors or recover for reuse if the volume to be
the job. Rather, the leak detector is used as a used makes this worthwhile.
comparator between a leak standard (set to 7.1.5 Dernmental Effects of R-12 and R-22
the spe ified leak size) which is part of the in- Tracer Gases-These gases are quite inert.O strumentation, and the unknown leak. How- and seidom cause any problem with most

i ! ever, the sensitivity of the leak detector is materials, particularly when used in gaseous"
checked and adjusted on thejob so that a leak form for leak testing and then removed. Test
of specified size will give a readily observable, gas should not be left in the device unless it is.

but not off scale reading. More specific details dry and scaled, as most halogens in the pres-
are given in Section 7 under the test method ence of moisture accelerate corrosion over a
being used. To verify detection, reference to period of time. When there is a question as to
the leak standard should be made before and the compatibility of the tracer with a partic-
after a prolonged test. When rapid repetitive ular material, an authority on the latter should
testing of many items is required, refer to the be consulted. This is particularly true when
leak standard often enough to assure that de- the material may be subject to chloride stress
sired test sensitivity is maintained. corrosion under conditions of use.

7.l.6 Correlation of Test. Gas Leakage with
7. Procedure Other Gases or Liquids at Different Operating

1.1 General Considerations: Pressures-Given the normal variation in leak
7.1.1 Test Specifications-Use a testing geometry. accurate correlation is an impossi-

specification that includes the following: bility. However, if a safety factor of ten or
7.1.1.1 The gas pressure on the high side of tnore is allowed (see 7.1.2) adequate correla.

the device to be tested; also on the low side if tion for gas leakage within these limits can
it need differ from atmospheric, usually be obtained by assuming viscous flow

7.1.1.2 The test gas composition,if there is and using the following relauon:
need to specify it.

7.1.l.3 The' maximum allowable leak rate Q - QE/MP/ - PS/W - PM]
in standard cubic centimeters per second, where:

7.1.1.4 Whether the leak rate is for each Q, . test leakage,
leak or for totalleakage of the device, and Q, - operationalleakage,

7.1.1.5 If an "cach leak" specification. N: - viscosity of test gas (Note 4).
whether or not areas other than seams, joints. N, viscosity of operational gas (Note 4).-

and fittings need to be tested. P . P, - absolute pressures on high and low
7.1.2 Safety Pactor-Where feasible, ascer- sides at test, and

fg) tain that a reasonable safety factor has been P.. P, - absolute pressures on high and low
allowed between the actual operational re- sides in operation.

*i

D'

quirements of the device, and the maumum Expenence has shown that, at the same pres.
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sures. gas leaks smaller than i x 10-5
probe to the pure air supply. adjust the "rance"Std em*/s will not show visible leakage of a control and rezero if necesury.

liquid. such as water. that evaporates fairly
rapidly. For slowly evaporating liquids such as 7.2.2.6 If 7.2.2.4 is larger than 7.2.2.5. or if

lubricating oil, the gas leak should be another the 1-min variation is more than 30 percent of
7.2.2.5. take steps to reduce the atmospherteorder of magnitude smaller.1 x 10-* Std

cm */s.' halogen content of the test area before pro-
cceding with the leak test.

Non 4-V scosity oifferences between gases is ai
.. relatnely rninor cffcci and can be ignored it desired. 7.2.2.7 If the " automatic zero" mode is to

7.2 Method A (See 2.3 and Fig.11:
be used, increase the sensitisity by a factor of

7.2.1 Apparatus:
~ three.

7.2.2.8 Evacuate (if required) and apply test7.2.l.I Test specification.
gas to the device at the speciGed pressure.

7.2.1.2 Halogen leak detector: standard 7.2.2.9 Probe areas suspected cf leaking.probe type.
Hold the probe on or not more than 0.2 in. (5

7.2.1.3 Halogen leak standard. upper 9/10 mm) from the surface of the device, and mose
of scale to include halogen content of max.

not faster than 1.181 in./s (30 mm/st if leaksimum leak in accordance with the specifica, are located which cause a " reject" indication
tion with response factor correction. when the probe is held 0.2 in. (5 mm) from the

7.2.1.4 Test gas, at or above specification apparent leak source. repair all such leakspressure,
before making Gnal acceptance test. If a mar.

7.2.1.5 Pressure gages. valves and pipine ginal indication is observed while detecting in[ for introducing test gas, and if required'. " automatic zero" mode, reduce the sensitivity('j
vacuum pump for evacuating device. by a factor of three, switch to the " manual

7.2.1.6 Pure. air supply, if not part of hal. zero" mode and compare the leak reading onogen leak detector,
the leak standard and on the device.

7.2.1.7 Test booth or other atmospheric 7.2.2.10 Maintain an orderly procedure in
contamination control, if shown to be neces- probing the required areas. preferably identi.sarv by 7.2.2.

fying them as tested. and plainly indicating7'.2.2 Procedur,, points of leakage.

7.2.2.1 Set the halosen leak standard at the 7.2.2.11 At the completion of the test, evac-
maximum halogen con' tent of the speciGcation uate or purge. or both, the test gas from the
leak. Exampler if the maximum leak rate is I device.

10-' Std cm /s and the test gas is I percent . 7.2.2.12 Write the test report, or otherwise
8<

R-12 in air set the standard at I x 10" x .01 indicate test results as required.
= 1 x 10-* Std em8/s. 7.3 Method B(See 2.4 and Fig. 21:

7.2.2.2 Start the pure. air supply and adjust 7.3.1 Apparatus-Same as for Method A
a flow in excess of that of the leak detector (see 7.2) except 7.2.1.2. halogen leak detector
Probe, couple the probe loosely to the supply. to be proportioning probe type.1

30 that air is not forced into the detector. 7.3.2 Procedurt-Same as for Method A
7.2.2.3 Start the detector, warm up and except as follows:

ciust in accordance with the manufacturer's 7.3.2.1 Use a self contained pure. air
mtructions for detection of leaks of size of 5upply. Activate by closing the probe tip valse
' 2.2.1. usintt the "Manuel Zerc" mode. tight!). which sends 100 percent pure air to the

,

7.2.2.4 Remove the probe from the pure. air 58"50f-
Tpl) to the test area. and note the readine. 7.3.2.2 in 7.2.2.4. open the probe valse

! N aho minimum and maumum readings fur wide labout two turno whwh sends 100 per.1
- h:rmd of 1 min.

~

cent atmospheric sample to the sensor.
72.3 Ruero the instrument, place the 7.3.2.3 If the conditsuns of 7.2.2.6 are rnet.'

*"N en the leak
.

standard, and note the
' adine.

* % meter. D J . and 4talier T % . "Nd Ha* Cun.(

,Mf f%*gewars to oNain .1 rcJwnable t&''' f 8 befuM et t, ca n s

| ,Nt defic 5 tion in 7 214 and E2.2.'. reiurn the f,a,y,,,,,,, m e,and 4( af* llaren 8 m eme % ,e,3, m ';

99m N slw Ovneral tiesirre i o McPort
p,

v
i .
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proceed with the test. If not, partially close the 7.4.2.10 If the device is not pressurned,probe valse until they are. However, do not

check the leak detector for indication of in.reduce the valve opemng below the point at
which the response to the leak standard is re. complete purging. then pressurize and read the

duced 30 percent. leakage, if any. An indication of the Icak de.
tector greater than that obtained during cah.7.4 Method C(See 2.5 and Fig. 3t bration 7.4.2.4 shows leakage greater than ai.7.4.1 Apparatus
lowed by the specification.

7.4.1.1 Test specification.
7.4.2.11 If the device has been pressurusd7.4.1.2 Purge the sample detect and cali-

with halogen tracer for the leak test only, es.
brate umt (PSDC). Fig. 3A. plus the shroud to haust the test gas outside the test area. or re.
fit the device under test (the upper 9/10 of cover for reuse.
halogen leak standard scale shall include hal-

7.4.2.12 Remove the device from the
ogen content of maumum leak in accordance shroud and write the test report. or otherwix
with the specification. with response factor indicate the results of test as reouired.
correction).

7.5 Method D (See 2.6 and Fig. 4r
7.4.1.3 Test gas. at or above specification 7.5.I Apparatus:

pressure if the device is not already pressur- 7.5.1.1 Test specitication.
ized.

7.4.2 Procedwer
7.5.1.2 PSDC unit (Fig. 3A) plus shroud as

7.4.2.1 Set the halogen leak standard at the in Fig. 4 to fit device (the upper % of the hat.
O maximum halogen content of the specification ogen leak standard scale shallinclude halogen

f leak (see 7.2.2.1). content of maximum leak in accordance with
the specification. with response factor correc-7.4.2.2 Adjust the air pressure, air Dows tion).

-

(except purge valve V ) and valves V4 and V7' 7.5.2 Procedure:
as indicated in the diagram for this rnethod.

7.5.2.1 Set the halogen leak standard at the
(The addition of flowmeters and pressure maximum halogen content of the specification
gages at appropriate places in the circuit to leak (see 7.2.2.1).
facilitate these adjustments is recommended.)

7.5.2.2 Adjust the air pressure and Dows as
7.4.2.3 Start the detector, warm up and indicated in the diagram for this method.

adjust in accordance with the manufacturer's Valve V2 is open. and valve V4 is set at the
instruction for detection of leaks of size
7.4.1.1. using the " manual zero" mode. " sample" position continuously.

7.5.2.3 Start the detector, warm up, and7.4.2.4 Place a device not containing hal- adjust in accordance with the manufacturer's
ogen (dummy) in the shroud and open valve instruction for detection of leaks of size
V2 for as long as is required to purge the 7.5.1.1. using the " manual zero" mode.
shroud of atmosphene halogens.

7.3.2.4 Place a device not containing hal-
7.4.2.5 Turn valse V7 to " calibrate" and ogen (dummylin the shroud. Turn valse V7 tovalve V4 to the " sample" position. note de- the "cahbrate" position, note detector indica-

tector indication adjust the sensitivity if re- tion. 6Jjust the sensitivity if required and re-
quired, and return the valves to the ongmal turn the salve to the original tstandby) posi-
(" standby") positions. Remove the dumm) tion. Remove the dummy device.

'

!
device of 7.4.2.4.

I 7.4.2.6 Insert the device to be tested inside 7.5.2.5 Insert the device to be Icak-tested

the shroud and connect the evacuate or pres-
(and which has previousl> been " bombed'' or
which is pressurized with halogen tracer) m

surize line. or both if desice is not already the shroud.
pressurized with tracer gas.

7.4.2.7 Open valve V2 for as long as is re- %n 6-W rart or the deuce that is to 8squired to purge the shroud of atmoehenc I''"''""d "' "" "' M* ' h' f "'#8 ''' *f" O
halogens.

7.5.24 Read the leakage. if any An indica.
14 M Turn sabe V4 to the "sampic" pm. tion on the leak detector greater than that

tion,

7.4 2.9 f f the deuce is already prewurned. obtained during calibration Isec 7.5.2.41 shows
i

leakage greater than that allowed bs the speci-
'

read the leakage,if any. on the detector tication.I
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7.5.2.7 Remove the device and record the " sample" position. and note detector indica-

test results as desired. tion. If necessary adjust the sensitivity and7.5.2.3 If a large leak is detected the clean-
repeat 7.6.2.5 and 7.6.2.6. Remose the dummy

up of the shroud and sensor can be espedited device.
by turning valve V7 to " standby" for a few

7.6.2.7 Insert the device to be tested inside
seconds. This will purge shroud, lines and the shroud and connect the evacuate or pres-
sensor with pure air,

surize line, or both, if device is not already
7.6 Merhod E(See 2.7 and Fig. 5t pressurized with tracer gas.

.. 7.6.1 Apparatus
7.6.2.8 Open vahe V2 for as long as is re-7.6.l.1 Test specification.

quired to purge the shroud of atmospheric8

7.6.l.2 PSDC unit (Fig. JA) plus shroud as halogens.
in Fig. 5 (the upper ',, of halogen leak 7.6.2.9 Turn vabe V4 to the " sample" posi-
standard scale shall include halogen content of tion.
masimum leak per specification, with re- 7.6.2.10 if the device is already pressurized.
sponse factor correction).

note whether the detector reading increases tin
7.6.1.3 Test gas. at or above specification the allotted accumulation periodi beyond that

pressure, if the device is not already pressur- obtained during calibration (see 7.6.2.6). If so.
61cd. reject the device.

7.6.2 Procedure: 7.6.2.11 If the device is not pressurized.
7.6.2.1 Set the halogen leak standard at

check the leak detector for indication of in-
masimum halogen content of the specification complete purging. then pressurize and proceed
leak (see 7.2.2.1). as in 7.6.2.10.

9" 7.6.2.2 Adjust the air pressure, air flows 7.6.2.12 Alternatively, sampling for leakage(escept purge valve Vs) as indicated on the (V4) may be delayed until the end of the accu.
diagram for this method.

mutation period. However,if this is done. time
7.6.2.3 Start the detector, warm up, and is lost and the sensor will be sub ceted to a3adjust in accordance with the manufacturer's more concentrated halogen sample,if the de-

instructions for detecting leaks of size of vice has a large leak.
7.6.1.1. using the " manual zero** mode. 7.6.2.13 If the device has been pressurized

7.6.2.4 Place a device not containing hal- with halogen tracer for leak test only,ethaust
agen (dammy) under the shroud. the test gas outside the test ares, or recover

7.6.2.5 Open valve V2 for as long as is re- for reuse.
quired to purge the shroud of_ atmospheric 7.6.2.14 Remove the device from thehalogen.

shroud and write the test report (Fig. 6), or
7.6.2.6 Turn vahe V7 to the " calibrate" otherwise indicate the results of the test as

I poution, allow an appropriate accumulation required.
period (with fan running). turn valve V4 to the
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