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CATAWBA NUCLEAR STATION
ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT
RESPONSE TO NUREG 0588

Revision 3 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.



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 submitta)l 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 additiona)
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.

e 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

e Attachment 4 - Summary of Environmental Qualification of Class 1E Equipment
Located Outside Containment and Exposed to the Post-LOCA Recirculation
Radiation Environment

e Attachment 5 - Duke Power Company Position on the Category Il Guidelines of
NUREG 0588

Attachments 1, 2, 3, and 4 provide a tabular listing of Class 1E equipment
axposed to harsh environment and include appropriate qualification data for the
equipment. Attachment 5 provides the Duke Power Compary position on the
Category II Guidelines of NUREG 0588.
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CATAWBA NUCLEAR STATION = UNITS 1 AND 2
ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT
COMPLIANCE WITH 10CFRS0.49(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 10CFRS50.49(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 are 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
power system. The Catawba separation criteria is discussed in FSAR Section
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 completion 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-satefy-related
equipment on safety-related equipment can occur to prevent the satisfactory

accomp l1shment 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
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 I1I, III, or IV event is discussed in the Catawba FSAR, Sectien 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 level 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.
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CATAWBA NUCLEAR , ‘ ND 2
ENVIRONMENTAL QUALIFIC IN | ‘ ICAL EQUIPMENT
RESPONSE JUE

In response to an NRC Request for Additional Information dated March 3, 1983
(Elinor G. Adensam to H. B. Tucker) concerning the Catawba environmental

qualification program, Duke Power Company is providing the following information

B Provide a 1ist of safety-related systems containing components in a harsh
environment.

Compare the systems in (1) above with those described in Table 3.2.2 of

the FSAR. Justification should be provided for the exclusion of safety-related
system(s) in Table 3.2.2 from the environmental gualification program
(e.g., not required for accident mitigation, all components located in a

mild environment, etc.). Indicate the Class 1E function(s) performed by
each system.

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 and
those that are subjected to the post-LOCA recirculation environment)
provide qualification information addressing temperature, pressure,
humidity, radiation, chemical spray and submergence. If a particular
parameter does not apply, make a statement to that effect.

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
also on the electrical systems which support the mechanical systems. For
design purposes, the plant electrical systems are assigned unique system
designations and are therefore identified in Table 1 along with the 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 a
limited amount of safety-related equipment and are identified in Table 2 if the
safety-related equipment is subject to a harsh environment.
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¢ 3 reflects a comparison of the systems identified in FSAR Table
3.2.2-2 vna Table 1 of Lhis response. This comparison identifies those
,‘08 <

fram FGAR Table 3.2.2-2 that are not included in the CGatawba harsh
envircnment qualificationr program The justification for not including
these systers in the harsh environment qualification program is also
provided.

*J

m
.

The Cet.awba NUREG 0588 submittai identifies the safety-related electrical
equipment located \v. @ harsh environment by generic type, manufacturer,
and made’ number. Where equipment functicns can be identified within a
generic equipment type ana are meaningful from an environmental qualifi-
cation standpoint, the functions are provided.

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

Containment

Annulus

Auxiliary Building - Pipe Rupture Environment
Auxiliary 3uilding - Post LOCA Radiation Environment

Fer the equipment in the Catawba NUREG 0588 submittal, engineering reviews
have determined that the accident environment and other criteria (e.qg.,
reGuired accuracy) identified are the worse case conditions applicable to
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.
Unce ideniified, 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 ecuipment specific identification (i.e., tag
number) review is not reguired. It should be noted that equipment specific
details are avaiiable for audit in various Catawba Nuclear Station design
documents.

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.

The replacement intervzls for electrical equipment required to function in
a harsh environment arc identified in the Catawba NUREG 0588 equipment
tables. The repiacement intervals are only identified for that equipment
having a service life shorte~ than the design life of the plant.

The Latawba 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 A¥S 3.2/ANSI-N18.7-1976, "Administrative Controls and Quality Assurance
for the Operationa! Phase of Nuclear Power Plants". The program is based
on Technical Specification requirements, manufacturer's information.
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qualification program results, and Duke operating experience and is
developed by station personnel using approved and issued design documents
Imp)ementation of this program is through station procedures. This
program also facilitates ongoing reviews of eguipment performance, and as
such the surveillance and preventative maintenance procedures can be
continually updated based on experience.

In addition to the station specific program described above. Duke has
implemented an Operating Experience Evaluation Program that monitors
safety significant issues including equipment performance. This program
considers not only the operating experience from seven Duke nuclear units
but also overall nuclear industry experience via information mechanisms
such as NRC IE Bulletins and Information Notices and INPO SERs and SOERs
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 1ist 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.

The staff's screening criteria for radiation levels that result from an
accident environment inside containment is 4 X 107 rads total 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 beta 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 temperature 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.
The response to this particular item will be forwarded under separate cover
following the completion of the Duke and Westinghouse review.
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- Provide a statement that 1E equipment 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 10° rads TID includes the 40 year
normal dose plus appropriate accident radiation dose applicable to the equipment
location.

The qualification method for Class 1E equipment exposed to a harsh radiation
environment (3 1 X 10% 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 appropriate margins in accordance
with the requirements of NUREG-0588. Use of less than one hour must be
justified.

RESPONSE .

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 input to the
Reactor Protection System and 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 qualificatiun
program. The qualification program did, however, verify that the transmitters
will continue to operate for at least four months post-accident within a
relaxec 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 4P 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 % 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
function, the switches are electrically isolated from the Class 1lE circuit and
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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 minutes, and the fact that
following completion of the switches safety function they are electrically
isolated from the Class 1E circuit, it is concluded that the five minute
qualified operating time 1s adequata.

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 demonstrate that a flooding and aging analysis is
included 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-
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 replacement 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.

RESPONSE

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 review, we have determined that there is no safety-related electrical
equipment located inside the containment that is susceptible to beta radiation
degradation.
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9, The submittal should address the environmental qualification of safety-
' re]a‘ted mechanical equipment located in a harsh environment.

RESPONSE

The environmental qualification of safety-related mechanical equipment located
in a harsh environment will be addressed in a separate submittal.
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SYSTEM
ABBREVIATION

CA
CF
Fw
KC
MI
NC
ND
NF
NI
NS
NV
RN
SA

VA
vC
VD
VE
YC
VX

EMF
EPC

EPE
EPG
EPY
EZA
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TABLE 1

Auxiliary Feedwater
Main Feedwater (Inst. Only)
Refueling Water
Component Cooling
Hydrogen Analyzer
Reactor Coolant
Residual Heat Removal
Ice Condenser Refrigeration
Safety Injection
Containment Spray
Chemica! and Volume Control
Nuclear Service Water
Main Steam to Auxiliary
Equipment
Auxiliary Building
Ventilation
Control Area Air Conditioner
Diesel Building Ventilation
Annulus Ventilation
Control Area Chilled Water
Containment Air Return and
Hydrogen Skimmer
Radiation Monitoring
4160VAC Essential
Auxiliary Power
600VAC Essential
Auxiliary Power
240/120VAC Vvital I and C
Power
120/240VAC Essential
Auxiliary Power
Electrical Penetrations

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

SYSTEM
SAFETY FUNCTION

Core Cooling

Core Cooling

Core Cooling

Equipment Cooling
Hydrogen Detection

Core Cooling

Core Cooling
Containment Heat Removal
Core Cooling
Containment Heat Removal
Core Cooling

Supporting System

Core Cooling

Post-Accident Clean-Up
Supporting System

Heat Removal

Prevent Radicactive Release
Heat Removal

Containment Heat Removal

Radiation Detection
Supporting System

Supporting System
Supporting System
Supporting System

Supporting System



TABLE 2

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

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
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SYSTEM

ABBREVIATION

AD

AS
Bw

M
CS
FD

GH
GN
GS
KD

KF
KR

LD
NE
NR
RC

RL

RY
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TABLE 3

Comparison of Table 1 Systems to FSAR Table 3.2.2-2

SYSTEM REASON FOR
TITLE EXCLUSION FROM TABLE 1
Standby Shutdown Non-Safety
Diesel
Auxiliary Steam Non-Safety
Steam Generator Manua |
Wet Layup Recirculation Valves

Condensate
Condensate Storage

Diesel Generator Engine
Fuel 01l

Hydrogen
Nitrogen
Hydrogen Bulk Stoarge

Diesel Generator Cooling
Water

Spent Fuel Cooling

Recirculated Cooling
wWater

Diesel Generator Lube 0i)
Boron Recycle
Boron Thermal Regeneration

Condenser Circulating
Water

Conventional Low Pressure
Service Water

Exterior Fire Protection

(Locked Closed)
Mild Environment
Mild Environment

Mild Environment

Non-Safety
Non-Safety
Non-Safety

Mild Environmen*

Mild Environment

Non-Safety

Mild Environment
No active mitigating function
No active mitigating function

Non-Safety

Non-Safety

Non-Safety



Comparison of Table

SYSTEM SYSTEM REASON FOR
ABBREVIATION 11 EXCLUSION FROM TABLE

4

SB Main Steam Bypass to Non-Safety
Condensate

Diesel Generator Engine Mild Environment
Starting Air

Computer Area Air Non-Safety
Conditioner

Diesel Generator Engine Mild Environment
Air and Exhaust

Containment Ventilation Non-Safety

Nuclear Service Water Mild Environment
Pump Structure Ventilation

Conventional Waste Water Non-Safety
Treatment

Equipment Decontamination Manual Valves

Feedwater Pump Turbine No accident mitigating
Exhaust

Gaseous Waste Disposal No active mitigating
function

Liquid Radwaste No active mitigating
function

Diesel Generator Room Mild Environment
Sump Pump

Turbine Building Sump Non-Safety
Pump

Solid Radwaste No active mitigating
function

Groundwater Drainage Mild Environment
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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
D Diesel Generator Engine Mild Environment

Crankcase Vacuum
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TABLE 4

NUREG 0737 Safety-Related Equipment Located
in a Harsh Environment

0737 SECTION/ QUALIFICATION
DESCRIPTION EQUIPMENT STATUS
II.B.1 Reactor Limitorque Motor See Attachment
Coolant System Vents Operated Valve Page 15
SMB

I1.B.3 Post-Accident Valcor Solenoid See Attachment
Sampling Valves Page 18a

V70900-21-3
I1.D.3 Relief and Safety TEC Valve Flow See Attachment
Valve Position Indication Monitor System Page 10
I1.E.1.2 Auxiliary Feedwater Flow Transmitter See Attachment
System Automatic Initiation Barton 764 Page 6

and Flow Indication

II1.F.1 Additional Pressure Transmitter See Attachment
. Accident Monitoring Rosemount 1153 Page 4
Instrumentation
High Radiation See Attachment
Detectors General Page 11
Atomic RD-23
I1.F.2 Instrumentation RTD-MINCO See Attachment
for Detection of S8809, S8810 Page 5a

Inadequate Core Cooling

Mineral Insulated See Attachment
Thermocouple Cables and Page 38
Connectors
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CATAWBA NUCLEAR STATION = UNITS 1 AND 2

ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT
RESPONSE TO NRC EQ AUDIT ITEMS

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

Generic Items

1.

IE Information Notices Concerning Environmental Qualification

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

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

Barton Transmitters (Models 763 and 764)

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

Thermal Non-Repeatability

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

Duke Supplied (BOP) Transmitters: The BOP Barton transmitters were
reviewed by Duke Power Company for applicability of the thermal non-
repeatability problem. It has been determined that the BOP Barton trans-
mitters purchased by Duke were purchased after the thermal non-repeat-
ability problem was identified, and modifications were made prior to
shipment to Catawba.
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Long Term Stability for Barton Model 763 Zero
’ Based Range Pressure Transmitters

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

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

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

Specified/Qualified Values on SCEW Sheets

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

noted on the SCEW sheets and the values found in the 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.

Equipment Specific Items

1.

RdF RTDs (Model 21205)

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

These RTDs are hermetically sealed units with Flexonics Ty?c 401 H
stainless steal hydrostatic hose covering the RTD leads. The hydrostatic
hose is rated from 70°F to 1500°F at corresponding pressures from 2660
psig (at 70°F) to 1064 psig (at 1500°F). These pressure ratings are in
accordance with USA Standard Code for Pressure Piping and with the ASME
Boiler and Pressure Vessel Code, Section VIII. To assure leak tightness
of each RTD hydrostatic hose covering the RTD leads, helium leak rate
testing is performed by the manufacturer on each RTD. The acceptance
criteria for the helium leak rate test is less than 1 x 1077 Std. cm®/s.
ASTM Standard E427-71, Testing for Leaks Using the Malogen Leak Detection
states that "experience has shown that, at the same pressures, gas leaks
smaller than 1 x 1075 Std. cm®/s will not show visible leakage of a
liquid such as water . . ."

Based on the temperature and pressure capability of the hydrostatic hose,
fts stainiess steel construction, the conservative helium leak rate test
applied to each RTD, and the qualification program results documented in
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WCAP 8687, Supplement 2, EO6A, the RdF RTDs are qualified for their
application at Catawba. Additionally, the RTD leads terminate to the
field cable above the maximum post accident flood level thereby
precluding a submergance problem with the RTD termination. Documentation
necessary to support the submergence capability of the RTDs is on file
and available for audit at Duke Power Company.

Barton Transmitters (Models 763 and 764)

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

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

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

During the audit discussion of these Valcor solenoid valves, Duke Power
ConBany 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
}h:s oqu:puont has been revised to reflect this new qualification
nformation.

ITT Damper Operators (Model NM-90 Series)

During the review of the ITT damper operator qualification report (ITT
Report No. 721.77.095), an anomoly was noted rogarding failure of the
og:rator 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 rcsulting 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 driIlin? 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 fi1l plug vent hole
drilled) had been made. The damper operator inspected (as well as al)
affected operators) had not been modified. The NRC asked Duke to review
this matter and to provide additional information concerning this
anomoly.
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Duke Power Company has reviewed this matter wit“ ITT and with the
hydraulic 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 tc reflect this new qualification

information.
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CATAWBA NUCLEAR STATION
ENVIRONMENTAL QUALIFICATION OF ELECTRICAL EQUIPMENT
. . ANALYSIS OF EQUIPMENT APPLICATION PENDING COMPLETION OF QUALIFICATION

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

D. G. 0'Brien electrical penetration Type H modules are used in conjunction with
the containment high range radiation monitoring system. This system functions at
high voltages and extremely low current levels thus posing unique application
and qualification requirements specifically with regard to Teakage 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
beiny evaluated. However, because of the capability to obtain equivalent
information on long term containment radiation levels through qualified sample
systems or other radiation monitor readings correlated to the containment, the
long term operability of the Type H module is not considered essential to plant
accident recovery. It should also be noted that the containment 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

program results (Valcor Report QR 70900-21-1 and 3) demonstrate proper qualification
for the system isolation function; however, qualification for longer than 2 days
post DBE for the containment hydrogen sampling application has not been demonstrated
by the Valcor program. Therefore, this JCO addresses only the hydrogen sampling
application for these solenoid valve operators.

As originally designed, the sample valves for the containment hydrogen sampling
system were co 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 system operability requirement (10 days post DBE), a system desian change
is currently being implemented. This design change now makes the sample valves
normally open when the soleroid is de-energized, thereby assuring that a containment
air sample would be available for at least 10 days post DBE. It should be noted that
the containment isolation function for the hydrogen sample system is performed by
other qualified valves.

Duke Power Company is reviewing the Valcor qualification program results to determine

the action required to extend the post DBE operability of these solenoid operators.

Resolution of this issue is scheduled for March, 1985 and may involve solenoid valve
‘ modifications or permanent system design changes.



Area Termination Cabinet - 1EATCI12

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.



MMA R




CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 1
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT
EQUIPMENT ID: Tramsmitter - MANUFACTURER: Barton MODEL #: 763
(1) Pressurizer Pressure (NSSS) (Lot 2)
(Lower Containment)
ACCIDENT ENVIRONMENT OPERABILITY OPERABILITY ACCURACY ACCURACY
ENVIRONMENT TO WHICH REQUIRED IN DEMONSTRATED REQUIRED DEMONSTRATED
(2) QUALIFIED ACCIDENT (X OF SPAN) (% OF SPAN)
ENVIRONMENT
Temp: 327°F Temp:  380°F SI Initiation >5 minutes + 10% Max. error 7.7%
Press: 14.4 psig Press: usig (<5 minutes) post DBE (5 minutes)
RH: 100% RH:

Rad: S.0E6R Rad: SX107R
Chem Spray: Boric Chem Spray: Boric
acid and sodium acid and sodium
tetraborate soln. ide soln.
ppm Boron
8.5 pH

SUBMERGENCE: Yes (Note 3)
QUALIFICATION REPORT: WCAP 9885 (CNM-1399.03-318)

METHOD: Test

REPLACEMENT INTERVAL: 10 years ECSE



CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 2
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1 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 + 25% Max. error 15%
Press: 14.4 psig Press: ﬂusig post-DBE post DBE
RH: 100% RH: 1
Rad: %107 Rad: SX107R

Chem Spray: Boric Chem ay: Boric
acid and sodium acid and sodium
tetraborate soln. hydroxide soln.
2750 ppm Boron
8.5 pH
SUBMERGENCE: No
QUALIFICATION REPORT: WCAP 9885 (CNM-1399.03-318)

METHOD: Test

REPLACEMENT INTERVAL: 10 years ECSE
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CATAWBA NUCLEAR STATION - UNITS 1 AND 2 Page 5
SUMMARY OF ENVIRONMENTAL QUALIFICATION OF CLASS 1E EQUIPMENT Rev. 3
LOCATED INSIDE CONTAINMENT
"'EWIPKIT ID: RTD - MANUFACTURER: RdF Corp. MODEL #: 21205
(1) RCS Temperature (WR) (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 2 weeks 4 months +0.2% + 0.0%
Press: 14.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>