Commonwealth Edison
One First National Plaza, Chicago, llinois
Address Reply to. Post Office Box 767
Chicago. Hlinois 60690

1984

March 30,

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

Washington, DC 20555

Subject: Quad Cities Station Units 1 and 2
Final Resolution of Safety Evaluation
Report for Environmental Qualification
of Safety-Related Electric Equipment
NRC Docket Nos. 50-254 and 50-265

References (a): B. Rybak letter to H. R. Denton
dated April 4, 1983.

(b): B. Rybak letter to H. R. Denton
dated May 19, 1983.

(c): B. Rybak letter to H. R. Dentor
dated February 29, 1984.

Dear Mr. Denton:

A meeting was held with members of your staff on January 25 and
26, 1984 to discuss Commonwealth Edison Company's (CECO's) resolution for
all deficiencies noted in the SERs and TERs for the Zion, Dresden and Quad
Cities Stations. Quad Cities specific deficiencies and resolutions were
discussed on January 26. Commonwealth Edison also discussed the general
methodology for compliance with 10 CFR 50.49, "Equipment Qualification of
Electric Equipment Important to Safety for Nuclear Power Plants", which
became effective February 22, 1983. Reference (c) transmitted, in draft
form, CECo's understanding of the final resolution of all SER open items
and the deficiencies noted In the associated with TER as discussed with
your staff. As requested by the NRC staff in the meeting, compliance with
10 CFR 50.49 and confirmation that all design basis events at Quad Cities
Units 1 and 2, including flooding outside drywell, was addressed in Section
I of the enclosure of that letter. The staff has reviewed Reference (c)
and requested a final submittal. This letter and its enclosure is
considered the final resolution of the environmental qualification issue
at Quad Cities Station.

As discussed with your staff, equipment installed as a result of
TMI Lessons Learned implementation (NUREG-0737), have been removed from
the environmental qualification program pending completion of the control
room design review, Regulatory Guide 1.97, Rev. 2 implementation, and
final NUREG-0737 implementation. Inclusion of the following equipment
wiil he reevaluated in accordance with their reepective schedules:
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H. R. Denton -2 = March 30, 1984

Acoustic monitors
Containment water level indication

Containment pressure indication
Suppression pool radiation monitors
Suppression pool temperature monitors
Containment hydrogen analyzers

No items in NRC Categories I.B, II.A, or II.B for which
Justification for continued operation had not been previously submitted
have been identified. References (a) and (b) provided revised and
upgraded justifications for continued operation (JCO) for all items which

qualification documentation had not been established at the time References
(a) and (b) were submitted.

We believe the environmental qualification documentation
maintained in the CECo Equipment Qualification files, which is summarized
in Section IV of the enclosure, complies with the requirements of 10 CFR
50.49. These files are available for Nk audit. We also believe that
Quad Cities Units 1 and 2 can continue to onerate without undue risk to
the public health and safety basecd on the present status of the
qualificaton program and justification for continued operation as provided
in References (a? and (b).

It is therefore requ:sted that a final Safety Evaluation Report
be issued to indicate that Commarwealth Edison's Quad Cities Environmental
Qualification Program, as descrited in this letter and enclosure, meets
the requirements of 10 CFR 50.49 and that the deficiencies noted in the
SER dated January 18, 1983 are considered resolved.

If there ave any questions you may have regarding this matter,
please address them to this office.

One signed original and forty (40) copies of this letter is
provided for your use. We have enclosed ten (10) copies of the enclosure
to this letter.

Very truly yours,

B bt

B. Ryba
Nuclear Licensing Administrator

Im

cc: NRC Resident Inspector - Quad Cities
R. Bevan - NRR
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'cmumn.rn EDISOF RESOLUTION OF ENVIRONMENTAL QUALIFICATION
AND TER OPEN ITEM DEFICIENCIES FOR QUAD CITIES 1 AND

I. GENERIC ISSUES

A. Compliance with 10CFR50.49(b)

B. One Hour Minimum Operating Time Margin
C. Contaimment Transient Margins

D. Aging and Qualified Life

E. Maintenance and Surveillance

F. Installed TMI Action Plan Items

G. Correspondence

II. POSITIONS CONSIDERED CLOSED

A. Equipment Placed in NRC Category IIla by the TER
B. Equipment Placed in NRC Category IIIb by the TER
C. Summary of Qualification Methods

III. GENERIC DEFICIENCIES NOTED IN SER/TER

A. Definitive Schedule for Corrective Actions
B. Aging and Qualified Life

C. Safety-Related Display Instrumentation

D. Equipment Deleted from Scope

E. Temperature Switches and Solenoid Valves
F. Contaimment Transient Margins

IV. SPECIFIC EQ DEFICIENCIES NOTED IN TER/SER

A. Cable

B. Different’al Pressure Indicating Switch
C. Differer.ial Pressure Transmitter
D. Distrib:tion Panel, 125 V dc

E. Electric Air Heater

F. Electrical Penetrations

G. Flow Switches '

H. Flow Transmitters

I. Hydrogen Sensors

J. Level Indicating Transmitter Switches
K. Level Switches

L. Level Transmitters

M. Local Control Panels

N. Local Panels

0. Monitors, Acoustic

P. Motor Control Centers, 480 V

Q. Motor Driven Pumps

R. Motor Exhaust Fans

S. Motor Operators

T. Position Switches

U. Pressure Switches

V. Pressure Transmitters

W. Radiation Detectors

X. Room Coolers (Fan Motors)

Y. Solenoid Valves

Z. Switchgear, 4.16 kV

AA. Temperature Elements

BB. Temperature Switches

CC. Terminal Blocks

DD. 0ils and Greases



I. GENERIC ENVIRONMENTAL QUALIFICATION ISSUES

A.

Compliance With 10CFR50.49(b)

Paragraph (a) of 10CFR50.49(b) requires that each licensee establish a
program to envirommentally qualify electrical equipment. 10CFR50.49(b)
groups thie equipment into the following three categories:

1)

2)

3)

Safety related electrical equipment as defined in IEEE Std. 323-1974
and 10CFR50.49(b)

Nonsafety-related electrical equipment whose failure under postulated
envirommental conditions could prevent satisfactory accomplishment of
safety functions of the safety-related equipment

Certain post-accident monitoring equipment

The following discussions present the methodology used to identify all
electrical equipwent falling within the above three categories:

10CFR50.49(b)(1) Safery-Related Electrical Equipment

All design basis events such as loss of coolant accident and main
steam line breaks inside contaimwent and high energy line breaks
outside contaiomment were reviewed.

A list of systems required to mitigate the consequences of loss of
coolant accidents, main steam line break and a high enmergy line breaks
analyses, technical specifications, and emergency operating
procedures, considering the functions that must be performed for a
potentially harsh enviromment. The six functions considered were:

(1) emergency reactor shutdown, (2) contaimment isolation, (3) reactor
core cooling, (4) contaimment heat removal, (5) core residual heat
removal, and (6) prevention of a significant release of radiocactive
material to the surrounding enviromment.

Not all equipment in & particular safety-related system requires
envirommental qualification and post-accident active or passive
functional capability in order to accomplish accident mitigation.
Depending on system design, certain motor-operated valves,
solenoid-operated pneumatic valves, temperature switches, limit
switches and instrumentation may not be required to perform a safety
function or mitigate the consequences of an accident in order for the
system to accomplish its design basis safety function. Several other
systems only require that the contaimment isclation portion of the
system remain functional.

A system analysis was performed to identify the set of electrical
equipment which the system requires in order to perform its design
basis safety function. Addition or deleticn of equipment from the
magter list of electrical equipment was performed as necessary. Plant
emergency operating procedures were used as a guide to identify
devices and display instruments required to be used by the operator.
This equipment was also added to the master list of electrical

equipuent.
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The equipment which must remain functional in these systems was
identified by review of system descriptions and appropriate drawings
(piping and instrumentation drawings, schematics, electrical one line
disgrams and control logic diagrams). Application of system/component
failure analyses was performed to identify the electrical equipment
which requires envirommental qualification.

Plant areas with envirommental parameters (pressure, temperature,
bumidity, radiation level, submergence level, etc.) which increase
significantly above normal ambient conditions as a result of a design
basis event, were defined to be harsh post-accident areas.
Contaimment spray and rudiation dose from recirculating radiocactive
fluids were included in these considerations.

A review of the location of the equipment was performed. Equipment
items which were required to function but are not located within a
harsh enviromment, were deleted from the list. In addition, certain
equipment items are not exposed to a harsh enviromment at the same
time that they are rejuired to perform a safety-related function.
These items were deleted from the list.

Station operators who were also part of the team of personnel
conducting these activities were consulted to review the completeness
of the master equipment list and the list of safety related systems.

In addition to electrical schematics, wiring diagrams were reviewed as
necessary to identify connection types, terminal blocks, etc., which
support electrical component function.

Based on the results of the above tasks, & final safety-related
systems list and a final master equipment list (including display
instruments) of electrical equipment which requires envirommental
qualification were developed. This list has been revised and updated
on a continuing basis to reflect plant design changes and new
information. System Component Work Sheets (SCEWS), in accordancs with
NRC I.E. Bulletin 79-01B format, were also completed.

The methodology used by the licensee to identify electrical equipment
which requires envirommental qualification is in full compliance with
the requirements of NRC I E Bulletin 70-01B supplements 1 and 2 and
10CFR50.49. Therefore, the master list of electrical equipment is
judged by the licensee to address all electrical equipment within the
scope of 10CFR50.49(b)(1).

10CFR50.49(b)(2) Nonsafety-Related Equipment

10CFR50.49 includes in its scope nonsafety-related electrical equipment
whose failure under postulated envirommental conditions could prevent
satisfactory accomplishment of safety functions of th safety-related
equipment. The possibility of failure of nonsafety-related equipment in a
manner detrimental to safety equipment has been evaluated by a combination
of methods which are summarized below:
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A master list of electrical equipment requiring envirommental
qualification was developed in accordances with 10CFR50.49(b)(1) and the
requirements of NRC I.E. Bulletin 79-01B. This equipment is required to
provide safe shutdown and to mitigate the consequences of design basis
accidents such as a loss of coolant accident or main steam line break
inside contaimment and high energy line break outside csontaimment. The
licensee's generic position (described previously) with respect to
compliance with 10CFR50.49(b)(1) describes the methodology used to
identify the equipment.

Not all the equipment in a particular safety-related system requires
qualification and post-accident active o. passive functional cpability in
order to accomplish accident mitigation and safe shutdown. A system
failure analysis was performed on each safety-related system to identify
the set of equipment requiring envirommental qualification. The system
failure analysis included a review of the safety system operation, systems
interaction and included a review of the safety system operation, system
interaction and operation of equipment with each safety system. This
failure analysis identified all auxiliary svstems and equipment which were
necessary for the required operation of the safety-related system or
equipment. This effort included review of the plant safety analyses,
technical specification, emergency operating procedures, piping and
instrumentation diagrams, schematics, wiring diagrams, electrical one line
diagrams and control logic diagrams. The entire instrument loop
associated with each identiiied instrument was reviewed to identify any
other components whose function could adversely affect operation of the
equipment required to remain functional. A small number of equipment
items were identified as potentially affecting the performance of the
equipment required tc remain functionmal. These items were added to the
equipment qualification master list and were subsequently qualified under
the equipment qualification program, therefore eliminating the potentisl
for affecting or degrading system performance.

Based on the above considerations, the licensee has not specifically
classified any electrical equipment as nonsafety-related whose failure under
postulated envirommental conditions could prevent accomplishment of required
safety functions by the safety-related equijwent. Therefore, the current
master list of electrical equipment and the review methodology is judged by
the licensee to adequately address electrical equipment within the scope of
10CFR50.49(b)(2).

10CFR50.49(b)(3) Certain Post-Accident Monitoring Equipment

Paragraph (b) (3) of 10CFR50.49 includes in its scope “certain post-accident
monitoring equipment.” Specific guidance parameters to be monitored is
provided in Regulatory Guide 1.97 Revision 2. The licensee's generic position
with respect to this issue and the methodology that was used to identify
equipment that falls within this category is presented below.
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Display instrumentation is currently included as an integral part of the
qualification progrem in accordance with requirements established by NRC IE
Bulletin 79-01B. The igentified display instrumentation was evaluated in the
NRC SER/TER review, and System Component Evaluation Work Sheets (SCEWS) for
this equipment have been developed. The detailed systems review and
development of the master list of electrical equipment requiring envirommental
qualification provided justification of equipment additions or deletions from
the master list as necessary on a case by casz basis.

The licensee's meihodology used to identify display instrumentation has been
previously described in Section 10CFR50.49(b) (1) (above). Equipment that
currently falls within the category classified as certain post-accident
monitoring equipment was selected based on the following:

* Sensors for display instrumentation channels which are exposed to a harsh
enviromment following a design basis accident. These are identified in
the plant Emergency Operating Procedures and are used by the operator to
diagnose system failure to perform safety functions. This equipment is
incorporated into the qualification program in accordance with the
requirements of NRC IE Bulletin 79-01B and the DOR guidelines (enclosure
4).

v Instrumentation previously identified by the NRC based on plant walkdowns
conducted under the Systematic Evaluation Program (SEP Topic III-12).

At this time, the following activities have not been completed by the
licensee: The detailed Control Room Design Review; the revision to the Plant
Emergency Operating Procedures based on the results of the control room design
reviev and the Regulatory Guide 1.97 revisiun 2 review; the response to NRC
concerning compliance with Revision 2 of Regulatory wuide 1.97,
"Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant
and Environs Conditions During and Following an Accident”™; and a determination
of certain installed and operating electrical equipment located in harsh
enviromments required for TMI Lessons Learned Implementation (NURGE-0737) in
accordance with NRC IE Bulletin 79-01B supplement 3 item 2. As these
activities are completed, equipment considered by the licensee to be
classified as Regulatory Guide 1.97 revision 2 Category 1 or Category 2 items
will be fully qualified in accordance with 10CFR50.49 criteria before
operation in the plant.

Based on the above considerations, the licensee judges that all electrical
equipment within the scope of 10CFR50.49(b)(3) has been adequately addressed
and incorporated into the licensee's equipment envirommental qualification

program.
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B. Une Bour Minimum Operating Time Margin

In order to account for various uncertainties inherent in equipment
wualification test programs, the NRC criteria for qualification incorporated a
one-hour minimum time margin requirement in addition to the required
operability time of equipment. The “one-hour minimum margin plus required
operating time” requirement was established by the DOR Guidelines section
5.3.1, IE Bulletin 79-01B Supplement 2 Question/Answer No. 12, and NUREG-0588
section 3.(4). Even though some equipment was required by design to perform
its safety function within a short time period after the onset of an accident,
the NRC criteria required that this equipment remain functiional in the
accident enviromment for a period of at least one hour in excess of the design
operating time for the equipment. The NRC SER/TER uesed this criteria in the
reviev of the licensee's equipment qualification documentation.

Subsequently, the NRC issued Generic Letter 82-09 which stated that equipment
may be qualified using the required operating time plus an appropriate margin,
however, subsequent failures must be shown not to be detrimental to plant
safety. This criteria is applicable to equipment subject to the requirements
of the DOR Guidelines or Category II of NUREG-0588. In addition, the one-hour
time margin is not applicable to equipment whose safety function is performed
prior to significant changes in the enviromment. Regulatory Guide 1.89
revision 1 position C-6 further discusses this issue. The outline presented
in position C-6 of R.G. 1.89 states that equipment which is required by design
to perform its safety function within the first 10 hours of the event should
remain functional in the accident enviromment for a period of at least one
hour in excess of the required equipment operating time unless a time margin
of less than one hour can be justified. This justification must include:
consideration of a spectrum of line breaks; potential need for use of the
equipment later in the event; determination that failure of the equipment
after the required operating time interval will not degrade safety function or
mislead the operator; and determination that margin applied will account for
uncertainties in the qualification program. 10CFR50.49(e) (8) also requires
use of appropriate margins.

CECO's position with respect to the issue of one-hour minimum operating time
margin is in accordance with the criteria presented in Generic Letter 82-09,
10CFR50.49(e) (8), and Regulatory Guide 1.89 revision 1 position C~-6. Test

data end analysis used to demonstrate qualification of equipment envelop the
required design operating time plus one-hour margin or an appropriate margin
properly justified in accordance with NRC criteria. This issue is therefore
considered resolved.



cC. Contaimment Transient lhrlinl

For Dresden and Quad Cities Stetions, General Electric performed a drywell
temperature analysis based on a main steam line break. The analysis considers
main steam line break inside the drywell with break areas of 0.0l and 0.75
ft2. the peak temperature was calculated to be 334F for 600 seconde. This
G.E. drywell temperature analysis profile is used in the qualification of all
equipment being tested for use inside the drywell. The analysis performed for
CECo (CE Report NSE0-52-0682) is based on a main steam line break with
adequate margins. The margins include conservative decay heat values, heat
transfer coefficents, valve closure times and flowrates. The analysis will,
therefore, supercede Appendix A, Figure A-2V and A-3 of the TER. This report
was .ransmitted to the NRC by letter, Mr. T. Rausch to Hr. H.R. Denton, dated
January 25, 1983.

D. Aging and Qualified Life

The NRC DOR guidelines, Section 5.4(4) and 7.0, require that the licensee
conduct an assessment of electrical equipment to identify materials
susceptible to significant age related degradation which could affect
performance of design safety functions. A qualified (designated) life should
be established for equipment susceptible to significant aging based on
engineering evaluations and judgment. Maintenance, surveillance and equipment
or component replacement intervals should be based on the established
qualified life so that equipment qualification is maintained on a continuing
basis. Specifically, the DOR guidelines require: identification of materials
susceptible to significant degradation due to thermal and radiation aging,
establishment of ongoing programs to review surviellance and maintenance
activities to identify equipment exhibiting age related degradation.
Arrhenius tethniques are generally considered acceptable for assessment of
ttorpel #7ing. These requirements are also implicitly established by
17lFA50.49 Section e(5), NUREG-0588, Rev. 1, Section 4 and Regulatory Guide
1.89, Rev. 1, Section 7; however, for new equipment (replacement equipment),
these standards are more rigorous in that the criteria of IEEE-323 (1974) must
be apolied and the equipment must be preconditioned prior to testing. Methods
for compliance with established criteria are presented below.

For installed equipment, the licensee has identified electrical equipment
whose materials are susceptible to significant age related degradation. A
qualified (designsted) life has been established for each equipment type wi’h
requisite replacement or component refurbishment schedules. Various methods
were employed in establishing the qualified life for equipment such as: use
of available qualification test data on similar or actual components or
equipment to support a conservative equivalent life extrapolation of the
enveloping temperature test profile using Arrhenius techniques; contact with
vendors to obtain bills of material, material information, and technical data
to identify age sensitive materials; review and engineering evaluation of
industry references and technical literature to determine material radiation
threshold and thermal withstand capabilities; and engineering analyses to
establish a reasonable qualified life and justified replacement schedule.
Calculations assumptions, technical datz snd references were incorporated
inoto the respective equipment qualification ¢ cumentation. The results of
these evaluation and analyses are incorporated into the existing plant
maintenance and surveillance program to emsure that equipment qualifiction is
maintained. Based on these considerations, the licensee fully complies with
the aging and qualified 1ife criteria presented in the DOR guidelines.
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When currently installed equipment (qualified to the DOR guidelines) is
replaced, the nev equipment will be qualified in accordance with the aging and
qualified life criteria presented ir 10CFR50.49, Section e(5), NUREG-0588,
Revision 1, Section 4 and Regulatory Guide 1.89, Revision 1, Section 7, unless
there are sound reasons to the contrary to preclude upgrading. For this
equipment, the qualification test plans and test reports are evaluated to
ensure that equipment is properly preconditioned (naturally or artificially)
prior to testing and a reasonable qualified (designated) life and component
replacement interval is established. The results of the equipment
qualification program are incorporated into the existing plant maintenance and
surveillaince program to ensure that equipment qualification is maintained.

With respect to synergistic effects, the licensee recognizes the limitations
in the state-of-the-art; therefore, synergisms were not addressed unless known
synergisms were identified and were considered to have significant effect on
equipment's safety function. Based on these considerations, the licensee
fully complies with the synergistic effects criteria presented in 10CFR50.49
Section e(7), NUREG-0588, Revision 1, Section 4(3) and Reguvlatory Guide 1.89,
Revision 1, Sectioa 7.

Finally, the station maintenance history file will be used in conjunction with
the established maintenance and surveillance program to identify significant
age related degradation trends, characteristics and observations for
equipment. Appropriate corrective actions will be taken on a case-by-case
basis.

Based on these considerations, the license fully complies with the aging and
qualified life criteria presented in 10CFR50.49, NUREG-0588, Category 1 and
Regulatory Guide 1.8Y.

E. Maintenance and Surveillance

The DOR guidelines and 10CFR50.49 require that on-going programs be
implemented to establish and perform maintenance, surveillance, and equipment
(or component) replacement activities for safety-related electrical equipment
to ensure that equipment qualification is maintained on a continuing basis.
The program must incorporate the established values of designated life for
equipment cousidered to be susceptible to significant aging. The licensee's
methodology, with respect to compliance with NRC criteria, is summarized below.

To assure the continued qualification of installed equipment, CECo has
initiated a Qualification Maintenance Program. This program takes specific
envirommental qualification related surveillance and maintenance requirements
and integrates them into existing surveillance, maintenance and testing
programs. It was decided to take this approach, rather than to establish an
independent program to take full advantage of these existing programs and the
people that make them work.

For each type of envirommentally qualified equipment, a loose leaf binder is
being prepared which contains all of the qualification documentation and
specific EQ related surveillance and maintenance. Engineering and station
personnel will review these binders and incorporate any qualification
requirements into station surveillance and maintenance procedures or develop
nev procedures where this equipment had not previously been installed at that
station. Any EQ related surveillance and maintenance requirements will then
be programmed into our newly developed General Surveillance Program which is
computer based and which inititates needed activities and automatically

1-7



establishes the date of the next surveillance and maintenance activity once
the work is completed. The Work Request form presently used for all
surveillance and maintenance work has been modified to alert station personnel
that they ar working on an EQ piece of equipment. When EQ related
surveillance and maintenance work is completed, this information will be
entered into our computerized Maintenmance History File. This file will have a
record of work done and the potential for trending age related degradation.
The Qualification Maintenance Program is flexible and can readily accomodate
future requirements mandated by I&E Circulars, Notices and Bulletins or by
manufacturer's recommendation.

To support the basic Qualification Maintenance Program, CECo is presently
developing a training program for periodic presentation to our engineering and
station personnel to educate them in all aspects of qualficiation. The
Station Storekeeper and our Purchasing personne]l are also being involved in
this program to zssure an adequate supply of icplacement parts.

Through the use of our recently modified Work Reguest form, we are
establishing a mechanism tc upgrade qualification whenever equipment
replacements are required. The company 1s developing its Qualification
Maintenance Program based on two policies. When replacement parts are
required, like-for-like parts are used; when exact parts are not available,
the recommended replacement is ssubjected to a review by station engineering,
operating and maintenance personnel. When a component qualified to the DOR
Guidelines or to CAT. II must be replaced it will be replaced with a component
qualified to NUREG-0588 Revision 1 Category I except where sound reasons to
the contrary preclude this upgrading.

An example of the present program for large motors which includes a2 periodic
lubrication program based on manufacturer's recommendations and our operating
experience; chemical analysis of the lubricants may be performed. Bearings
are inspected at each motor overhaul. Also, during these overhauls the
windings are inspected.and cleaned and any suspect windings are meggered and
hipotted. A vibration signature is taken of all large motors and vibration
analysis performed periodically so as to detect early signs of age related
degradation. On a daily basis all large motors are visually inspected by
operating personnel. To these ongoing surveillance and maintenance
activities, any EQ related requirements such as the use of radiation resistant
lubricants will be integrated into the present program. Results of completed
surveillance and maintenance work will be enfered into the Maintenance History
File vhich has trending capabilities.

Another example of the present surveillance and maintenance program for
transmitters includes a periodic calibration check based on manufacturer's
recommendations and our operating experience. At the time of each check
as-found and as-left dats is recorded and transmitters beyond prescribed
limitsc are recalibrated. Transmitters requiring frequent recalibration beyond
prescribed limits are replaced. During caliuration checks each unit is
subjected to a thorough visual inspection. To these ongoing surveillance and
maintenance activities any EQ related requirements, such as O-ring replacement
each time the cover is removed. will be factored into the present program.
As-found data will be entered intu the Maintenance History File which has
trending capabilities.
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In summary, the company has initiated ¢ comprehensive Qualification
Maintenance Program which is being integrated into our present maintenance,
surveillance and testing program. To support this program we are taking steps
to assure adequate supply of replacement parts and components. The
computerized General Surveillance Program provides an audible link of work
performed and the Maintenance History File provides the potential to detect
age related degradation.

Based on the above considerations, the licensee concludes that the activities
conducted thus far on envirommental qualification, and the current development
of a maintenance and surveillance program for electrical equipment requiring
envirommental qualificaton fully complies with the requirements of the DOR
guidelines and 10CFR50.49 regarding maintenance and surveillance.

r. Installed ™I Action Plan Items

NUREG-0737 "Clarification of ™I Action Plan Requirements” established actions
to be taken by licensees regarding T™I Lessons Learned Implementation. NRC IE
Bulletin 79-01B, Supplement 3 Item 2, requires envirommental qualification of
installed electrical equipment located in harsh enviromments required for TMI
Lessons Learned Implementation. Those items that have control or accident
mitigating functions are included in the present envirommental qualification
program. The licensee's position with respecst to TMI lessons learned
equipment falling within the category of “certain post accident monitoring
equipment”™ has been previcusly presented in generic position A above.

Based on these considerations, the licensee judges that installed TMI action
plan items have been properly incorporated into the qualiiication program in
accordance with NRC IE Bulletin 79-01B, Supplement 3 and 10CFR50.49
qualification requirements.
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06/10/81
04/20/82
10/19/82
12/29/82
01/18/83



II.

POSITIONS CONSIDERED CLOSED

A-
'o

C.

EQUIPMENT PLACED IN NRC CATEGORY IIIA BY THE TER - None
EQUIPMENT PLACED IN NRE CATEGORY IIIB BY THE TER - (equipment not in
the scope of review)

Quad Cities 1:

FRC Item 12
FRC Item 62

PS-1-1462A, B, C, D
FT-1/2-7541-6A, B

Quad Cities 2:

FRC Item 12

PS-2-1462A, B, C, D
SUMMARY OF QUALIFICATION METHODS

The qualification methods discussed in paragraphs 4.3.5 and 4.3.6 of
the Franklin Research Center's Technical Evaluation Report for
Dresden Units 2 and 3, respectively, are revised as follows:

A number of components were included in the original

IE Bulletin 79-01B response which could be subjected to maximum
temperatures between 104 and 120F for reasons other than direct
exposure to a loss-of-~coolant accident (LOCA) or high-emergy line
break (HELB) enviromment. It was initially thought that this
enviromment should be classified as more severe than nonharsh
(benign) conditions and an additional category called a mild
environment was created in the IE Bulletin 79-01B response for this
equipment. A subsequent examination of plant operating experience,
vendor information, industry standards, regulatory criteria, and
potential failure mechanisms for equipment in this mild category has
led Commonwealth Edison Company (CECo) to the conclusion that this
additional category is not required. The justification for this
revision is presented below.

CECo's position with respect to areas where the temperature does not
exceed 120F is that these are mild temperature areas and as such do
not expose equipment to immediate, prolonged, or significant
high-stress conditions. The maximum temperature of equipment
represents no significant change from the normal temperature for
equipment located in these areas. For all equipment located in
these areas, the mild temperature enviromment is the result of
normal plant operation, the loss of the heating, ventilating, and
air conditioning (HVAC) system, or operation of equipment required
for post-accident plant recovery. It is not the result of direct
exposure to LOCA or HELB enviromment. In all cases the increase in
temperature from the normal temperature to the maximum of 120F will
be gradual. The resulting applied stresses on the equipment are
relatively low and well within the maximum stress level capability
of the equipment which is conservatively designed, fabricated, and
installed as supported by equipment design specifications and
manufacturers' data. Operability of similar equipment in such mild
temperature enviromments has been demonstrated by many years of
experience in the utility industry. In addition, operating
experience (e.g., Licensee Event Reports) does not indicate that a
common-mode failure of safety-related equipment resulting from mild
temperature enviromments is a problem. Therefore, no additional
evaluations or documentation are necessary to> ensure that this
equipment will perform its safety function.

I1-1
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This justification was found satisfactory by Franklin in the January
1983 TER for Quad Cities Units 1 and 2, Section 4.3.3.2. A further
discussion concerning the qualification of safety-related electrical
equipment located in a mild envirommert which CECo also endorses can
be found in Reference 1.

This equipment was reevaluated on a case-by-case basis and
reassigned to either the harsh or mild (benign) category as shown in
Table 1. As a further clarification, the terms "nonharsh™ and
"mild” are now used synonymously in the report reflecting the
current usage of these terms in the nuclear industry.

In support of this position, we note that the latest revision of
10CFR50.49 excludes equipment in a mild enviromment from the present
equipment qualification effort.

The licensee's position on the above qualification methodology is
summarized below:

1. A harsh enviromment is defined as any one or a combination of
any number of the following conditions.

a. Temperature above 120 F

b. Total radiation exposure above 5 x 104 rads

Ce Pressure transient resulting from a LOCA or HELB inside
the drywell, the pressure suppression pool, and the main
steam tunnel

2. Qualification of humidity will be required only when the
humidity is in conjunction with harsh temperatures.

3. A mild (nonharsh) envirommen: must meet all of the following
criteria.

a. Temperature equal to or lower than 120F

b. Total radiation equal to or below 5 x 10% rads

Cs Pressure no higher than that of all plant locations other
than the drywell, the pressure suppression pool, and the
wain steam tunnel; i.e., less than or equal to atwmospheric
pressure

4. CECo's approach to achieve envirommental qualification of

safety-related electrical equipment is summarized below in
Table 1 and the notes which follow.

-2



Notes:

b.

TABLE 1

SUMMARY OF QUALIFICATION METHODS

Tenggrature

Radiatior. Mild (§120F) Harsh (2120F)
Mild 7aS5EO4R) Note a Note b
Harsh (»5EOQ4R) Note ¢ Note d

Equipment located in a mild enviromment is not included
within the scope of the NRC SER in acccrdance with
10CFR50.49. No action by the licensee is required.

Qualification analysis or qualification testing or a
combination of both will be performed to ensure that
equipment In this category is fully qualified for the
harsh temrerature enviromment. If the component or part
of the component is found not to be qualified, its
replacement will be complete by the end of the second
refueling outage after March 31, 1982, or by

March 31, 1985, whichever is earlier.

The component will be qualified for the harsh radiation
environment only by a combination of analysis and testing,
qualification testing, analysis, or by replacement with a
fully qualified component. The replacement schedule will
be as stated in Note b above.

The component will be qualified by testing or be replaced
with a qualified component. The replacement schedule will
be as stated in Note b above.

Equipment qualification for submergence and/or contaimment
spray, if required, will be handled by analysis or testing as
appropriate.

REFERENCES

1.

A Nuclear Industry Position Regarding Envirommental
Qualification of Safety-Related Electrical Equipment Subjected
Only to Mild Environment, submitted to H.R. Denton of the NRC
by S.H. Howell of the AIF in a letter dated July 2, 1980.
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COMMONWEALTH EDISON RESOLUTION OF ENVIRONMENTAL QUALIFICATION SER AND TER OPEN ITEM DEFICIENCIES

FOR QUAD CITIES UNITS | AND 2

RIC DEFICIENCIES

Deficiency

In many instances, the |icensee has committed

to replace equipment during a refueling outage

following receipt of the qualified components

onsite. It is concluded that the |icensee has

not provided a definitive schedule for the

cﬁloﬂw of corrective actions in compliance
NRC SER requirements.

mon that the |icensee has not resolved
regarding margins applied to
the in-containment temperature profile

Appendix D of the TER discussed concerns which
require resolution with regard to temperature
switches and solenoid valves.

—Reference Proposed Resolution
TER, Section 5 A definitive schedule for the completion of corrective actions in compliance with NRC -

qu 5-1 SER r irements has been established. The schedule for completion of corrective action
was lected in Section 1.3 of the individual component sheets in Attachment |
to ﬁn Dresden and Quad Cities TER responses for components in ies 1.8,
Il .A, and 11.B. The schedule was also reflected in the May 19, 1983, transmitta! from
RMfoH Denton as required by 1J CFR 50.49.
'T’ER S‘cﬂon 5 The resolution for this item is provided in Section | of this enclosure.
age 5-

response letter, Mr. T. Rausch to
In addition, the temperature switch component
| to the Dresden and Quad Cities TER

TER, Section 5 Appendix D concerns were addressed in the
Page 5-2 Mr. H.R. Denton, dated February |, 1983.
summary sheets were included in Attachment
responses. Verbal approval of the Febr , 1983, submittal on justification for
continued operation (JCO) was given to B. from R. Gilbert on February |, 13984,
It is Commonwealth Edison's understanding that formal acceptance of this JCD will be
given in the safety evaluation report.

0493c



COMMONWEALTH EDISON RESOLUTION OF ENVIRONMENTAL QUALIFICATION SER AND TER OPEN |TEM DEFICIENCIES
FOR QUAD CITIES UNITS | AND 2

LEGEND:

QC! = Quad Cities Unit |

QC2 = Quad Cities Unit 2

None = No deficlencies noted or SCEWs provided subsequent to NRC review by FRC

IV, SPECIFIC EQUIPMENT EQ DEFICIENCIES

Proposed Resolution

Description
(Manufacturer, NRC
FRC item Number Mode!l, Etc) Category Deficiencies
A.  ELECTRICAL CABLE
QCl: 49 General Electric 1.B Documented evidence of qualification
QC2: None cable Model S1-57275; inadequate

Vulkene insulated
switchboard wire

QCl: 51,53,55, General Electric and 1.B Documented evidence of qualification
56 Simplex cable; butyl inadequate
QC2: None rubber-insulated with

PY¥C jacket; power and
control functions

0494c -1

Testing and analysis had not been performed on this cable at the
time of the TER/SER review; therefore, lification documenta-
tion was noted as being inadequate . Qualification defici-
encies for qualification time, material qh\' humidity,
temperature, pressure, and radiation were originally to be
resolved by type testing. However, prior to !nf EDS Nuclear
ovaluatod Dric Tast Mupart S4110-2 ond cenciuded "t the
qualification deficiencies for ssure, radiation, and relative
humidity could be resolved by test report, and the remaining
deficiencies could be resclved by an ml;:ls utilizing Arrhenius
methodology to extrapolate the test resul All deficient
parameters were nﬂ:ucforllY qualified by Wyle Test Report
44114-2 and EDS Analysis, Environmental Qualification of General
Electric 51-57275 Electrical Cable Report 04-0590-69, Rev |
October 7, 1983. Therefore, these qualified mfs should be
in NRC Category |.A, Equlp.nf Qualified.

Testing and analysis had not been performed on this cable at the
time of the TER/SER review; therefore, qualification documenta-
tion was noted as being inadequate by FRC. Qualification defici-
encies for qualification time, maeterial aging, humidity, tempera-
ture, pressure, and radiation are being resolved by type

testing. Prior to testing, It was determined that the term
"Anhydrex XX" (identified as the insulation material in QCI|

Item 56) was the Simplex name for their butyl rubber insulation.
Because SCEWs existed for Simplex butyl rubber-insulated cable,
all references to cables with Anhydrex XX insulation have been
deleted from the quaiification pro,r- to eliminate unnecessary
duplication. All deficient parameters have been qualified by
Wyle Test Plan 45916-03, Final Qualification Plan for Various
Power Contrel and lnsfrmhﬂon Cables. The test report is to
be issued in February 1984.

Subsequent to the January 26, 1984, meeting with the NRC staff,
the final test report was issued. Final qualification of these
cables has been established. All tested cables are qualified for
their intended service. However, the GE butyl cable located in
the steam tunnel is not qualified for the 80-year plant |ife.
This cable will be replaced before the end of its designated |ife
In accordance with the plant ulnfonm& Therefore,
these qualified components should be in oghgory 1.A,
Equipment Qualified.



IV. Specific Equipment EQ Deficiencies (continued)

Description
(Manufacturer,

FRC |tem Number _Model, Etc)
A. Electrical Cable (continued)

QC!: 54
QC2: None

0494c

General Electric cable;
cross-|inked poly-
ethylene (Vul )~
insulated with PVC
Jacket; control
functions

Simplex cable; poly-
nylon-insulated single/
multipair instrumen-
tation cable

NRC
Category

Deficiencies

Proposed Resolution

1.B Documented evidence of qualifi