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Arizona Public Service Company

P.0. BOX 21666 * PHOENIX, ARIZONA 85036

December 1, 1983
ANPP-23332 - WFQ/RJP

Director of Nuclear Reactor Regulation
Attention: Mr. George Knighton, Chief
Licensing Branch No. 3

Division of Licensing"

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: Palo Verde Nuclear Generating Station
(PVNGS) Units 1, 2 and 3
Docket Nos. STN-50-528/529/530
File: 83-056-026; G.,1.01.10

References: 1. Summary of Site Audit for Environmental Qualification
of Equipment, E. A. Licitra, NRC, dated August 8, 1983.

2. Letter from G. W. Knighton, NRC, to E. E. Van Brunt, Jr.,
APS, dated October 11, 1983. Subject: Staff Review of
Environmental Qualification of Equipment for Palo Verde.
Dear Mr. Knighton:
The attached material is provided in response to Reference (1), and Section
3.4 of Reference (2). APS believes this information closes out Section
3.4 of Reference (2) and fully answers the questions in Reference (1).

If you have any questions, please contact me.

Very truly you

E. E. Van Brunt, Jr.,

APS Vice President,
Nuclear Projects

ANPP Project Director

EEVBJr/RJP/sp
Attachment

cc: E. A, Licitra (w/a)
A. C. Gehr !

8312130175 831201
PDR ADOCK 035000528 ||
A PDR ||
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December 1, 1983
ANPP-28332 -~ WFQ/RJP

STATE OF ARIZONA )
) ss.
COUNTY OF MARICOPA)

I, Edwin E. Van Brunt, Jr., represent that I am Vice President,
Nuclear Projects of Arizona Public Service Company, that the foregoing
document has been signed by me on behalf of Arizona Public Service
Company with full authority to do so, that I have read such document and
know its contents, and that to the best of my knowledge and belief, the

statements made therein are true.
g;z;éz;LhLL(_ é;f>é2;é;:;:ji;;'skkk_/

Edwin E. Van Brunt, Jr.

Sworn to before me this /Qﬁ day ofﬂ)@agmb&&b , 1983..
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’>.K‘ - ’,‘ :wm \ L -
Notary Pug;i/w Y
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My Commission Expires:
My Commission Explres April 6, 1987
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A. GENERAL COMMENTS
Position
i
Of the eleven files audited, the staff found four acceptable, had a

(1)

minor comment on two and identified some problems with four, For
the remaining one, the staff did not complete its audit due to the
condition of the file. The specific comments on the files are

discussed further below.

-t ! .
R '

PVNGS Response

(1) No comment required, observation only.
Position
| The applicant has put in a lot of effort in establishing an

| (2)

equipment qualification file. However, additional effort is
required to complete the work. For example, the arrangement and
information contained in the files were difficult to follow in some
instances., Also much of the pertinent information was neither
contained in the files nor reference made to it. The applicant
should review this situation and advise us of how it will be

corrected.

PVNGS Response

(2)

APS understands that this comment was mainly directed at the ASCO
qualification program which contains a significant amount of
information., It is our experience that most qualification programs
require a significant amount of time to review the qualification
reports in sufficient detail to follow the step-by-step testing
procedures performed. This is, however, not considered significant,
since there are no limiting time constraints on report reviews when
performed by APS and Bechtel during the normal course of work, Also

many reports are inherently confusing due to the supplier's written

text. Therefore, we consider this observation understandable.

2674L/0004P
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The qualification files aaie intended to be as "stand alone" as
practical. Much of the supporting documentation, such as
correspondence with the supplier, specifications, deficiency
evaluation reports (DER's), drawings, instruction manuals, and
maintenance manuals are on file within the appropriate Nuclear
Engineering Departmenﬁs and are part of the permanent plant
records. Retrievability of these records will be maintained,
although they may not be kept specifically with the qualification

central files.

The equipment qualification files will not become dead files, even
after the initial qualification work is considered complete, due to
requirements to maintain qualification and purchase qualified
replacement parts. They will be maintained as working files
throughout the 1life of the plant. As a result, knowledgeable
personnel will continually be available concerning the initial
qualification effort, in addition to the qualification history.

Position

(3)

The applicant's maintenance and surveillance program appears to be
moving in the right direction. Much work remains to be done, such
as completing information entry from the qualification files,
establishing trend analyses, and establishing the criteria to
determine the beginning of qualification life. All such information

and the procedures should be in place prior to an operating license.

PVNGS Response

' (3)

Progress on the Qualification Maintenance Program (QMP) continues to
proceed satisfactorily., The foundation ‘for the QMP is identifying
and collecting information on safety related 1life limiting
components, and replacement/corrective maintenance components.

Safety related life 1limiting components are to be purchased as

quality Class Q items. The replacement and corrective maintenance







components, are classified as safety related or non-safety-related,

based on analysis performed by the supplier or APS personnel in

‘Nuclear Engineering or Operations Engineering as appropriate, and

are to be purchased as Q, R, or S quality class items dependent on
safety. function. This information 1s to be entered into the Station
Information Management System/Materials Management Information
System (SIMS/MMIS) data. base for work scheduling requirements, and
for purchasing future qualified spare and replacement parts. For
replacement of life limiting components, APS will use the date at
which power ascension operation commences, since this will be the
specific point in time that the equipment will begin"to experience
the environmental conditions upon which environmental qualification

was based.

The initial data collection for spare and replacement parts on the
BOP and NSSS scope of equipment has been completed. Resolution of
the open items as identified on the initial BOP effort is currently
underway. The open items identified in the initial NSSS program
will be resolved upon completion of the BOP open items. The QMP is
a continuous on-going effort and the SIMS/MMIS data base will be

updafed as new information is received or revised.

APS presently has several procedures to address maintenance,
surveillance, and trend analysis requirements for all plant

equipment. These programs are:

a. the Equipment History Program No. 30PR-0ZZ05 which describes the
procedure for collecting, storing, and retrieving historical

maintenance information on station equipment,

b. the Maintenance Program No. 30PR-92Z01 which establishes the
system whereby components, systems, structures, and equipment
are installed, maintained, repaired, .and replaced in a safe,

efficient and cost effective manner,







Poeition

%)

c. the Preventive Maintenance Program No. 30AC-9ZZ02 which
describes the procedure by which Preventative Maintenance
actions necessary to maintain structures, systems, equipment and
components at the quality level required for them to perform
their intended functions,

d. the Operating Experience Review Procedure No. 73AC-9Z2Z03 which
describes the system ‘by which all operating experience
information supplied to the Independent Safety Engineering Group
(ISEG) 1is evaluated, classified, summarized, distributed,
tracked, and resolved to ensure and promote overall nuclear

plant safety, and

e. the Surveillance Testing Program No, 73AC-92Z04 which controls
surveillance testing 3in order to assure compliance with
Technical Specification surveillance requirements and to ensure
operability of essential plant systems during all modes of plant

operation.

In summary, the five 1listed plant procedures encompass all
provisions for maintenance, surveillance, and establishing trend

analysis.

During the plant walkdown, two items (Rockbestos cable inside
containment and the pre~amplifier for the ex-core detectors) could
not be located and one item (ASCO solenoid valve) didn't have a name
plate attached. The applicant should address and correct this

situation,

PVNGS Response

(4)

Rockbestos 600V power cable is used at PVNGS for Class IE 480V-AC
and 125V-DC power service in containment. The physical locations of

the containment entries, Type II Penetration Assemblies, for these







power cables is approximately 10' above floor grade at both the 100’
(ground level) and the 120' elevations, thus making physical
inspection difficult, This arrangement is in accordance with the
PVNGS Design Criteria Manual (Part II, Sections 4.4.I, 4.4.J and
4,6) which requires that "trays for cables of different voltage
levels shall be stacked in descending order with the highest voltage
above"”. This is also true for containment penetrations.

A subsequent equipment walkdown performed September 20, 1983
verified the identities and physical location of this power cable.
The cable installed conforms to both P.0. specified material, and
the cable tested in the qualification report.

The excore safety channel detector preamps, Channels C and D, are
located at the 91' elevation of the Containment Building as shown on
the plant Electrical-Physical Drawing 13-E-Z2CC-007 Rev. 20
(Attachment 1). The post-accident (RG 1.97) excore preamps,
Channels A and B, are located in the unit Auxiliary Building to
ensure long term post DBE operability by removal of the sensitive
electronics from the harsh environment of containment, The
locations were veélfied in a walkdown performed by an APS
qualification engineer. Qualifiéation of the post—accident units is

currently underway.

The ASCO solenoid valve nameplate, which was found to be missing
during the Environmental Audit Walkdown, . was probably misplaced
during the construction phase of the project. To assure that this
situation does not go uncorrected, an inspection is included as part
of Design Cﬁange Packéges (DCP), which have been issued to refurbish
the ASCO solenoid valves and install conduit seals on them. This
work is scheduled to be compieted prior to fuel load for the

In-Containment Building units, and at or before the first refueling

for those in the Auxiliary Building.







1.

Position

B. SPECIFIC COMMENTS

Rockbestos Cable

(a)

According to Test Report E 058-13-4, radiation aging for this
cable was completed by July 1976, However, the DBA test was not
performed until February 1978, An explanation of what occurred

in between should be provided:

in

|
1 PVNGS Response

Position

(a)

(b)

This one-year and seven-month delay has no effect upon the
cable's qualification results or status, The time delay was due
to test facility scheduling and availability. Consequently the
only effect of this delay is to add real time to its
pre—accident aging, thus adding conservatism to its

qualification for which no credit has been taken.

Temperature and pressure profiles do not envelop the required
profiles. No explanation is provided in the files regarding the
acceptability of these profiles.

PVNGS Response

(b)

It should be clarified that the profiles that were not met were
our test specification profiles, which are much more severe than
the computed LOCA/MSLB profiles contained in Figures 6.2.1-3 and
6.2.1-20 of the PVNGS FSAR. Attachments 2a and 2b provide a
comparison of the test specification profile to the computed
LOCA/MSLB profile and the Rockbestos test profile for both

temperature and pressure.
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The test specification profiles were designed to give
considerable margin to the computed LOCA/MSLB profile.
Therefore, the small discrepancies between the Rockbestos test
profiles and the test specification profiles are considered
insignificant. With consideration given to these discrepancies
and the existing margin between the test specification and the
computed LOCA/MSLB profiles, there 1is a high degree of
confidence that the cable will work as intended in the highly
unlikely event of a LOCA or MSLB event.

Position

K

(¢) No margin is included for the temperature and pressure

parameters, nor is justification provided in the file.

i

1
. B N

PVNGS Response

I3

(c) As described in 1ib abo;e,'theré is considerable margin built in
" to the test specification profile. Between this margin and the
cdnservatiém "usea in“ calculating the computed LOCA/MSLB
profiles, it 1is believed that sufficient margin beyond
anticipated actual LOCA/MSLB profiles is displayed.

Position

(d) Required operability time for the cable: 1s 30 days, but the test
duration was only 16 days. An explanation should be provided on

how 30 days operability, with margin, was achieved.




w




r

PVNGS Response

(d)

Position

(e)

See the analysis in Attachment 3., This analysis extrapolates
the excess temperature used in the LOCA/MSLB test to extend ‘the
time operability of the LOCA/MSLB test., The calculation is
based upon Arrhenius methods to relate the time/temperature
effects on the subject cable. The results dindicate a
post—accident operability of 116.8 days which d4s more than
adequate to meet the 30 day operability period.

The status of the cable is listed as qualified in the file,
However, APS has not approved the file, Also the date for the
qualified 1listing is prior to the date that resolution was
reached for an outstanding deviation on the cable. This should
be clarified. Also, the applicant should confirm that there are
no outstanding deviation reports for other files listed as
qualified.

PVNGS Response '

(e)

Safety-related equipment 1is considered qualified once the
qualification report is given a Status 1 by Bechtel which
indicates that all APS and Bechtel comments have been resolved.
When the final qualification documentation was transmitted to
APS for final filing, one comment concerning the testing of the
KXL-420 insulation repair was generated and subsequently
resolved. The resolution to the comment was received and placed
into the file, but the rerouting of the qualification file for
the final two signatures was inadvertently omitted. However,
the test program still remained a Status 1. The qualification

package was subsequently rerouged for the final two signatures,
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The NRC requested that APS clarify why the date for the
qualified listing (we assume this to be. the E.Q. Report) is
before a DER concerning Rockbestos Cable was resolved., The
Environmental Qualification Report, where Rockbestos cable was
reported as qualified, was transmitted to the NRC on February 7,
1983 by letter ANPP-22850-WFQ/MSN. The DER concerning the KXL -
420 insulation rework was closed out with the NRC on November 5,
1980 by letter ANPP-16691-BSK/JAR. The Qualification Report for
the KXL-420 insulation rework, dated July 10, 1981, was given a
Status 1 by Bechtel on June 9, 1982, All work on the Rockbestos
cable was therefore completed by the time the Environmental

Qualification Report was submitted on February 7, 1983.

It was also requested that APS confirm that there are no
outstanding deficiency evaluation reports (DERs) for other files
listed as qualified. The difficulty with committing to this
request lies in the fact that most DERs are not related to
qualfication problems but are directed to all specification and
equipment deficiencies which could adversely affect the safety
of operations of the power plant. DERs generated for specific
equipment typically involve misapplication or equipment
malfunctions, not associated with age related failure mechanisms
or DBA testing, and can be generated for any deficiency whether
it involves a Class IE System and components or not. DERs may
be generated at any time after the equipment arrives on site,
and in many instances evaluation is required to determine
whether equipment qualification is affected or if it is merely a
malfunction/misapplication concern. It can be stated that, at
present, there are no outstanding DERs for equ;pmént that is
considered qualified which specifically involves a known age
related failure mechanism, although the evaluation process on
outstanding DERs could change this, Also, DERs are generated
and resolved by Bechtel and APS QA/QC with appropriate input

from departments as required to resolve deficiencies. All DERs

are kept on file in APS Quality Assurance.







kY

Position

(£)

The check sheet should ddentify the applicability and
restriction of the different test reports in the files, e.g.,
Report E 058-40-3 is kept in the files for reference but does
not appear to be applicable to Palo Verde. Report E 058-39-3 is

only applicable for cable outside containment.

PVNGS Response

(£)

The PVNGS review sheets do address the applicability and
restrictions of the various test reports that support
qualification for a particular item of safety-related equipment
by providing for identification of the worst case environment
and the specific equipment or qomponent: involved. ‘Report
E058-40-3 was submitted = for irradiation cross  linked
polyethelene (IXLPE) insulated cable. However, PVNGS presently
only uses chemically cross linked pol&etﬁeiene (CXLPE) insuiated
cable, as provided in report number EO058-13-4, APS is not
opposed to having the report for HIXL?E in the file for the
reason that it only adds flexibility to the variety of
Rockbestos cable insulation which may be dinstalled for all
nuclear uses, and does not limit PVNGS to CXLPE in the event
IXLPE should be desired.

Report number E058-39-3 covers the qualification of KXL-420
insulation rework for use inside containment although APS
undertook measures to limit its use outside containment and to
prevent its use inside containment. In summary, these reports

cover the plant for all contingencies.

-10-
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Position
(g) The file was not arranged in a logical manner and much of the
correspondence reléting to qualification, e.g., outstanding

deviation report and its resolution, was not included.

PVNGS Response

(g) The final qualification file for Rockbestos cable contains only

four qualification test documents:

1., E058-2-3; CXLPE prototype test data and aging
characteristics.

2, EO058-13-4; CXLPE test report.

3. EO058-40-3; IXLPE test report, .

4, EO058-39-3; KXL-420 insulation rework test report.

In addition to the four test documents, the following are found

in a bound volume:

FAP-14; revision history to the final report.
Submittal history of all qualification documents.

*

Environmental and seismic requirements as applicable.

&~ W B
*

Preliminary review sheets.

Contained within the final report folder are:

1. Final Bechtelireview sheets and signoff.
2. Final APS review sheets and signoff.

! APS is satisfied that all the individual qualification files are

organized to the optimum level required'fog document research.
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Documentation such as routine correspondence and deficiency
evaluation reports (DERs) are not kept within the qualfication
files. Routine correspondence 1is already on file in the
specification files and to include them in the qualification
reports would be a duplication of effort. DERs, as discussed in
l.e, are a quality assurance function and are kept on file in
the QA Department. The fact remains that the DER which was
generated for the KXL-420 insulation rework was generated for
rework found in non-safety related cable and no such rework was
ever found in safety related cable, although there was a
potential for their existence. However, due to the nature of
the DER process, even if there had been no 600 volt Rockbestos
power cable wused for safety“ related purposes, a DER would

n

probably have been generated. T

2.  ASCO Solenoid Valves

Position

(a) The aging analyses didn't take into account the temperature rise
for the valve caused by the energized condition. During the
plant walkdown, a thermometer placed on the surface of an
energized valve indicated a temperature of about 140°F while the
ambient temperature was only 98°F, Temperatures inside the
valve (coil and seat) were probably higher. Therefore, the
applicant should include an aging analysis that takes dinto

account the temperature rise caused by the energized condition.

PVNGS Response N

(a) An In-Situ Test was performed on these solenoid valves, as
documented in APS Test Report 13-EC-SI-A01 Rev. Ol to establish

the temperature rise associated with continuous coil

enexgization,
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This data has been factored into an analysis that was performed
to determine the effect of coil temperature rise on the
qualified life of ASCO solenoid valves. The analysis 1s based
on the operation of associated pneumatic valves, i.e., normally
open or normally closed. It was concluded that the temperature
rise affects only the pneumatic valves that are normally open
since the ASCO solenoid valve is required to be energized to

maintain the pneumatic valve in the open position.

The analysis shows that the only pneumatic valves normally open,
with the ASCO solenoid valve energized, are CH-505 and CH-523
outside containment and CH-506, CH-507, CH-515, CH-516 and
CH-240 inside containment, All other pneumatic valves are

normally closed and the ASCO solenoid valves de-energized.

The results of the analysis demonstrate that the qualified life
remains 40 years, except for coils inside containment that are
energized (CH-506, CH~507, CH-515, CH-516 and CH-240), in which
case the qualified life is 18.8 years.

A copy of this analysis will be included in the ASCO solenoid
valve audit folders. The summary sheets will be changed to
reflect the change in qualified 1life and indicate that
replacement is required every 18.8 years for coils on CH-506,
CH-507, CH-515, CH~516 and CH~240,

A draft copy of this analysis and the Temperature Rise Test
Report is included for your information (see Attachments 4 and
5).







?

Position

(b) There are three test reports included in the files for the
solenoid valve. The informational relationship between test
reports could not easily be followed. The check sheet should
refer to the specific report and paragraph from which
information is used, Also, if Report AQS 2678 is wused for

valves outside containment only, this should be so stated.

PVNGS Response

(b) Document V-PAK~250 has been reissued to show specific reference
to the origin of data summarized. ASCO Report AQS21678/IR,
Rev. 01 can be utilized for both inside and outside containment
conditions, only if the test parameters envelope the required
plant parameters, For Palo Verde, it can only be used for

outside containment conditions.
A copy of the reissued document has been included in the ASCO
solenoid valve audit folder and the summary sheets changed to

reflect this document.

3. Solenoid Valve for Feedwater Isolation Valve

Position

?he qualification $est‘for this valve did not envelop the required
preésure ﬁfofile since the steam test was performed at atmospheric
. pressure whereas the requ;red pressure was 21 psig. The file did
not céntain‘any justification for this deficiency in the test report.

14—
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'PVNGS Response

4,

i

APS and Bechtel have been aware that the submitted test report for
thé actuator did perform a steam impingement test in an open chamber
without addressing the steam pressures obtained. Since this test
report 1is not considered £final due to open items, not all
deficiencies are covered by supplier justifications and documented
within the test report, at this time. When the report becomes
final,.all deficiencies and their justifications will be documented
and contained within the final report file folder. However, the
following justification for this file is provided.

The effect of steam impingement through the conduit seal of the
solenoid valve will cause either a short in the terminal and/or
coil, or an open circuit either of which will ultimately result in
interruption of electric service to the valve, The valve actuator
1s designed "Power Fail to Close", hence the valve will close and
perform its safety function, Additionally, a short or open circuit
in the terminal boxes, due to steam impingement on other components
(pressure switches, 1limit switches and accumulator N2 pressure
transmitter), will neither affect the safety function of the valve
nor open the valve once it is closed. The safety function of the
valve does not require the valve to be opened after closure, and it
will remain closed unless manually reset (See FSAR Section

10.3o2'2.2, page 1003—7)0

ROTORK AC Motor Operators

Position

(a) The data identified as the specified test environment was used
as the qualification data rather than the actual test data,

-15-
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PVNGS Response

(a)

Position

(b)

Page X-3, Wyle Report No. 43979-1 of Bechtel Log Number
P221A-165-6, the next to the 1last paragraph states that,
stabilized conditions of 385°F and 75 psig were maintained for
two hours. This is in excess of the specification requirements

and is accurately reported in Table 4.,1-1 of the Summary Report.

The wrong number of test cycles was performed on the valve.

PVNGS Response

(b)

Position

(c)

This comment apparently refers to some ’informal handwritten
notes that an APS or Bechtel reviewer placed in the margin of
the test report as mnotes to himself. These notes are not
intended to be auditable data but merely flags for where
potential comments may need to be addressed to the supplier.
The number of test cycles performed, as reported in Table 4,1-1
of the Environmental Qualification Summary Report under
13-PM~221A, accurately reflects the data in the ROTORK
Qualification Report.

The 10°C rule was used for aging analysis without any
justification given.

~16-







PVNGS Response

(c) ROTORK did use 0.8eV as the activation energy to establish an
aging time and temperature to age to a desired qualified 1life
and service temperature. However, on page 15 of Rotork Test
Report TR-3029 and page 16 of Test Report TR-3030, they list the
activiation energies of the non-metallic components wused in
ROTORK Actuators, The lowest 1listed activation energy was
0.89eV with the highest value 1listed as 1.91leV. The aging

considered conservative as well as justified.

5. Weed Instrumentation (RTDs and Thermocouples)

Position

The qualification data sheet (#41) submitted for these items states
that the review of this qualification file is complete and that
submergence is the only outstanding item. However, the check sheet
in the file identifies many open items which are still unresolved.

' As a result, the staff did not complete its audit of this file. The
applicant should review the status of this qualification file and
inform the staff of the resolution of this issue.

PVNGS Reéponse

The status of JM-556 was reported to the NRC as "review complete.”

This classifiéation was given in accordance with the discussed
agreement between APS and the NRC at the- March 9, 1983 meeting in
Bethesda. The three classifications and their definitions as
explained by the NRC to define the status of qualification reports

were:




.

"

“




6.

a. Qualified - Qualification reports are technically acceptable and

there are no outstanding comments or resolutions required.

b. Review Complete - A report has been submitted from the supplier
and has undergone at least one review by APS and Bechtel with

resolution to outstanding comments required.
c. Not Qualified - Testing is in progress or has not started.

The status given to this qualification report as "review complete"
was consistent with the definition provided by the NRC.

’

Pneumatic Low Leakage Damper

Position

. I

The testing sequence for this item was radiation first followed by
thermal aging. Since radiation 1s the only harsh environment
(excluding seismic) that this i1item could be subjected to, the
applicant should explain this testing sequence.

PVNGS Response !

The various models and configurations of the low leakage dampers
were irradiated prior to thermal aging., The Class IE dampers are
all located in the Auxiliary Building, Fuel Building, and MSSS. All
of these 1locations have increased radiation as the only harsh
environmental parameter which changes significantly due to a design
basis accident, with the temperature remaining essentially
constant, Consequently, APS has no objections with irradiation
being performed prior to thermal aging. Additidhally, to éupport
this position, prelipinary“ test results, as reported by Sandia

Laboratories, on common insulating materials.for cables suggest ' that

irradiation performed prior to thermal aging produces more material







degradiation than the reverse test sequence and approximates 'the
amount of material degradiation if thermal aging and irradiation are
performed simultaneously. Since the tested equipment did not
experience any age related failures, we are confident that reversing
the test sequence would not have had any adverse effect on

operability, or the results of seismic testing performed.

Barton Level and AP Transmitters

Position

The file for this ditem identified possible problems with lead
corrosion and a recommended fix, However, correspondence to and
from the manufacturer regarding the problem and documentation
regarding whether the applicant will perform the recommended fix
were not included in the file.

PVNGS Response

The broken lead wire anomaly has been evaluated and following

conclusions drawn:

(1) As identified in the ITT Barton Instruments Notice of Deviation
No. 0034, dated March 22, 1982, the lead wire break occurred
during transportation to the Post-Accident Environmental
Simulation Facility, which was after completion of the LOCA/MSLB

simulation. " ‘ , ,

(2) An evaluation of the failure was performed by Hi-Rel
Laboratories for Barton. It was determined that the lead wire
had become weakened through "intergranular corrosion of the
copper wire strands which reduced the cross sectionQI area of
the wire resulting in vreduced tensile strength. Ultimate

failure however, was due to tensile overload”.

-19-
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(3) This failure 'was encountered on only one specimen of the eight
tested in the Barton program, APS therefore believes this to be
a random rather than common mode failure. The aforementioned
corrosion was entirely due to LOCA spray chemistry, however the
lead wire failure occurred as a result of handling and not the
LOCA simulation. Once the transmitters are installed at PVNGS,
the leads receive no pre-~ or post—accident "tensile 1loads",
therefore we do not perceive this to be a problem at PVNGS, and
do not consider the stainless steel lead wire fix to be
necessary at this time. Barton confirmed this in an October 20,
1983 letter to Combustion Engineering in which it is stated that
"No design changes have been made to the gland seal assembly
(lead wires) nor are any éhanges conFemplaEed gs‘a result of the

failure”.

-20-
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ATTACHMENT 2a

no:ﬁm‘oa of MSLB/LOCA Temperature mn‘.wm
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ATTACHMENT 3

PURPOSE :

Demonstrate by analysis operability to 30 days in the LOCA Profile. This
will be accomplished by extrapolating the excess temperature used in the
first 16 days of the profile to extend the time to 30 days: The
calculation will be based upon Arrhenius methods.

STEP 1 Calcuation of Activation Energy Ea

(2
L]

Ea 1 1
t, exp (+— [F -5
1 2 Kb T1 T2

t] = aging time
to = gervice time

T; = aging Temperature (K)

T2 = Service Temperature (K) . ’
Kp = Boltzman Constant = 8.617X10Sev/K
E; = Activation Energy (ev)
CALCULATION
£ Ea 1 _1
() = exp (7= [F-FD
2 b 1 "2
t
1 1 1
@) = G
2 b 1 "2

Referring to orig%pal Arrhenius Plot. Figure 1 Line 2

150°C = 423K

T3

Tg = 90°C = 363K
t1 = 850 hrs,
to = 40 yr = 350,400 hrs.

850 Ea , 1 1

235 - 563

1n (350,400 ) = X, 523 ~ 363

Ey = 1.33 ev







STEP 2

The equation:

t1 Ea
() = exp (+— [F-7])
t, K, T; T

* .

may also be arranged as follows

t

2 Ea 1 1
(—) = exp (G -1
t K, T, T

In order to demonstrate that the LOCA/MSLB testing, performed by
Rockbestos yields a minimum of 30 day post-accident operability,
the following step by step approach will be used. .

a.

d.

if aging‘time; aging temperature and service temperature
are known, then the service time can be calculated by:

I

Ea 1 1
t, = t, exp (= [ 7]
2 1 Kb T2 '1‘1

The Specification Test Profile, Attachment 2a, indicates
that at 3,012 minutes into the test, the specification
temperature drops from 270°F to 200°F where it remains
until the conclusion of the test at 23,172 minutes. This
establishes a service temperature of:

Ty = 200°F = 93.33°C = 366.33K

The Rockbestos Test Profile, Attachment 2a, indicates that
between 3,012 minutes and 23,940 minutes, when Rockbestos
concluded the test, that the minimum test temperature was
maintained at or above 234°F. This establishes an aging
time and temperature of:

t; = (23,940 - 3,012) minutes = 20,928 minutes
Ty = 234°F = 112.22°C = 385.22K

Now that the service temprature, aging time and aging
temperature have been established, they may be substituted
in to the Arrhenius Equation:

o Ea" 1 _ 1
t, ='t; exp (Kb [,l.2 TI—])






e,

yielding:
1.33eV - 1 1.
ty = 20,928 exp (Ggr7x10™° & [356-33% ~ 385,250
to = 20,928 exp (2.0661)
\
ty = 20,928 (7.8938)
ty = 165,201 minutes = 114,72 days

Therefore the testing done at 234°F, 34°F above the
specification/service temperature, result in an extension
of 114.72 days at the specification/service temperature of
200°F, Combining this extension with the operability
demonstrated prior to 3,012 minutes (2.09 days) into the
test yields a demonstrated post—accident operability of:

tp = 2,09 days + 114.72 days = 116.81 days
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Valve Tag Mos. CH~50S snd CH-523 outside confbinmedt snct CH-506,
QH-S07T, CH- SIS, CH-S16 30 CH-40 rside contoinmad ome
Contorworsly ewargizyyl while 2/) offer ASCo sofawrrd Valves ave

a'f- Brursised doring permal ofwa)da'j conditrins ,

3.0 [REFERENCES

3./  14273-94¢2 '62155‘ P/, ,43:,«3 Analysis of Asce Selonoiso/ Olaﬂa)éa/
Prevmatre Brtst Valves

3.2 AQ2‘€7369, Pev o, /?epw'f on d’ua/ifna-ﬁc& g /lou/avralm wr?‘c‘ Co. (RSC’a}
ca‘l'a/og NP1 Sfomid Vslies for fakll'(- Raloted Ap,ht:ﬁoas » Mvclear
Power Gb,\mﬁ.‘u Shadhons .

3.3 Badil Lk 3/'«:5 -E- 32247 dolkd Yaéloz, Locntron spol
Gavirnpts! Gritins for WSS &vipnat‘ b g Pa/o l/on:'l!_
Units

3.4 V-PAK-408, Measurenset~of ASco Silena'd Uglve ,élusn‘ag Waﬁw
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3.5 AwPP-19310 daled 1hafer, Basis for Pomp sd Yalve Opershin
Poramelers.

26 AwuPP-275/1S - dakd Vis/p3, NVRES 0588 Quolibicabin Prograrms- Asco
59(13«&/ Valves

3.7 £ -/4223-3/0-/30, Puro4, S‘aé?@ _Z}jazév‘» Q;ﬁm Prpirg 20l
Zns trumsatatriom Dizytaen .

3. 9 [" /#r23- 370 ‘/3/, Bav 04, 53\46 _Dq‘ec#;.. S;,S;Lm ﬂ‘pn’-? M
Zashvmentafo Diagraen., ' '

3.9 5'/425'3-3/0-/20, Bwo.S') C}&«-ic?/w Volvme Lontrel ﬁjf)érn—
Piping and . 2astromsfain Diagrare .

3.00  £-14293-3005 12, Pur oS, (fomjcz/ and Volbme (oot Sysiors
z'pm'i‘h/ Zrstvmshatin .Dl'ﬂavzan.

301 E-/#273-300- 123, Boo &, (mics! snd Vlors Contord Sision
p/'/m{’ 2./ _p;ﬁvmoéﬁfn DI.BJIW . ‘

4o  MED OF ANALYSIS

Sobshhle inke e Arehnivs Guata griem i frppudic B of Pefbpsime
3 o Lot e 3d] dowportont vsed foe Harmal 2giy giien
I Reltrenca 3.2, M 2chvatin ororgies gien in Table [ of Bloace -
3.1, Mo envirannantal codls frims given i Relertnce 3.3, M
J&»«;wa@re rise dats’ guen in Pefortness 3.4 30 3.4 Dok
Omel‘.I‘z fEtfm'Ml{M)@ 5t Fen n Poﬁma 3.5, )
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5.0 BASIC DATA, ASSUmPIIONS AMD CALOULATION -

S./.. Basic Data
WAV ﬁ_”tk«nis é:;waaém« gilen in A?F‘ﬂ/‘;’ B o/ Prfererne. 3.1

&2

Cu/(h‘ﬂ- N f, E gua/,'f:a/ Ik Chours)
£y 7 2gsng deme Chours)
@ : aefivation ersrgy (eVv)
b Bollomons Constond > 8. E1x10"5 ev/ok
7, < 7‘31’3/‘ ‘&’U;’;(fhmﬁlé/ Wﬂr‘rl D)
? e MRM (*t)

e pamin Pyt L BN TR ATV vaw o

_ Therme] /49”«7 dots gioem in Dol 3.2

TR e vAORIAR T weas i

2, ¢ 360 hovrs
T 323°F ¢ /640 °C * £34.0 %k

Aclivatin Ororgies givem in Table [ ¢f Roterenca 3. )

&+ Loev € coil)
Gp 2 0.94ev Ce/a.h/mww)
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S04

/L3 Epviren menta/ Dm%

Ambrard ﬁn'a.wavére g1 I Doferenee 3. 3

Toside Contotnr ment Tomporature s 120°F
Outsidt ConRirawsnd  Tamparabme. = [0 4°F

Waéhe Rize Dats

TPrmporatrre nse of  so/onold cor/ s e/:nén-m por
3.4 2nft 3.6

Tonpnatere 4i5e of Cail = 5.5 oF
Tasgsravora i 7{ elastomers » 35 °F

S L5 Teh/. W&AM -

ﬁé/ ﬁm;a«am‘af So/enotd valve por Seetms £.0.3 3l 514 -
Yo be vsed in se.—,la,. 54

(&) De- onerqized : -

Tiside Contoimnwade = 720°F > 48.9°C = 32/, 9K
Ovlside ConBoinmet = 104%F > $0°¢ = 3/3°K

&) Erorgized
Znsice am(/uhmh#L

Bl /0 F 4505 199.5F 2 8/.9°C 1 3549 K
Eboshors = /20 43S 'F+ /55 °F+ £8.30C = 3413 K
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Ouvtside [)«m éh’tnﬁv?‘

Corl N L04°F +59.5F 2 163.S°F 273.]%C =34¢.1 *k
Elastomars « (0f°F + 35°F 2 /39 °F 259.4°C = 332.40K

5:/6 0Pnra¢;3 Movrs

o ra[«g hoves erurgized are 308 lzys Jyesr
P[j:" Relorence. 3.8

5.2 /w)swmp*ﬁa’».:

Sl Tle by Solmord valves orsryized are Huse v9lves whidd wmost

Yemain open dunng normal aplra/lon 72 velves Jiskd 7 .
Sechtin 2.0 as b-uaj Mly/w taben Lrovn &M

3.2, 3.8,3.9,3.70 and 3.11 which are vyerified spproved
fe_fa-w 0(1577”5 .

522 TA op.érmz(m of Safenoid Yalves wil be CJaSIM
as follows:

(@ normally ale-&mwgék/
365 days fyr = 8760 hrs/yr ot ambiard s!taf,waéfrc
() narmally ersrgizecd

30801275/;//' z 7392 brsfyr 2% At/ *An-;u'aémc
.5'7 c{a7$/y;c = /368 }lrf/)fr ot %le{ \équmé/r&
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5.2.3 The lomporstvre Nie of Solowoid valves were olefermivd by
Insasoremadt por Releresece 3.4 and 3.4

Enurav,wt (o) T_éma—ua\lum Rize ( ii-:) .
A 8. & D 8 ¢ D!
827 1348 1280 2.8 S41 423 3.8
L8 1413 1304 /48 59.5  49.46 350
Rb264 gos oS 1290 uss sl 408 324
83.3 13¢2 1263 /23 529 43.0 300
L4 1352 1283 — 538 441 -
AVe 81T 1324 128.4 1146 557 447 327
Ref. 34 98 — 4] - ~ 43 -
whees g 2 Smbiow” \é;»;ona)‘m-c
' . 8+ Surface Je»;»valvm ~ )lap "{ Sofenei encloswre
es Svrface \&m-,wawm s‘:‘dug Sutbecid enclosure
D Surfoce Jompsvatore on sdlonord valve bades
émﬁ&ﬁfa 4 e’ fr PReltverces 3.4 sud 3.6 ordicatts
Mt Ae bve rice remains essentially Coxstint

for varlovs 2o b1ind Wa%s. ZH ’s asrvomed

Mt

riie In She mbrind
region /3 reprcsa;é/ .63« S peasvrommts dabom

T s oo Bssumed Sl e swrbia

9?4/8/ yé; Y léfl'al'

shires Sre

,&«nf.ﬁﬂvl"ﬁfs 2Z° ::é?a@f stere Coxdidins.

Az 05 bawed o FKe magsoreneds hesy telon 27 res
Aot sfhtd stady stk conditins /o be eshoblishid.

ey
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$.2.4 “r mc&wa*/zs’»\- P SAe ﬁ//»wig i astumed:

() /»%Pu:a[m Rize - /o )A»f;n)LM rise g de an;;d:wq/
e Hishest ;énfwa./rx rise measvred | je,59.5°F © .
)  dor the corl (:urécz \équruém o Sop a/ :o/Ano//eﬂc/:an)
. ond 35°F for elastmors ( sur face 947“: ;4»4 on Selowored
Vs Ive baa‘g)

() Aging W e Aomporatone rise witl st he

Cmns: 1h the a,»., W envén ‘/.600’{ /ZL
soltroid yalves weve erurs 134/ Hrooshot Herma/
agy . Coly Hu Fmbrond é»;w&é/e w he vsed.

. -

53 a2/ev/atom
5.3.1 Qualibéd service [ife usig dab Bom sachic 5.1 2nd 5.2
(@ de-eramyipd conci him |
Znside  Containmon
il 42 340 exp[_/._e_ 0 NS )], .4,009,49:: }:rs |

e 321.9 434.1

e Jastomsrs &, 2360 exp| .94 (32)9 Prvy JJ 2, 292,35$hrs

2.607205°%
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Outside Con tathmont

Coil  £,7340 exp ( 1. A N\|: 24 776,012 Ius

8{l7xlo 313 44.) ‘ ;

elastoss & 2360 axp | 94 (_L. ) 6, 008,524 hrs
R.47x6% L 313 4341

(BY enorgrzed conditiom
. Znside c;n'lla;nm-d(

ol & = 360 exp| Lo ( )]. /40,360 Ars =+
~. 3549 431

- 8.61x05°8

.

elastomars &, 2 3o «p[ .94

9. 617108 (

r@u"ﬁde | &,Am'md/ ;

34L3 4340

)} s 333,926 brs

Coil {, 2 340 a’f"}.

5. 6l7xn

34‘ T 43400

4‘3‘/8;)!&'»-"s 1-‘: : 360 exp
86)7:/0

) L) =785,919 brs
33: 4 4341

red”

! )} s 322,342 M3 -
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Qualr hred Tnsthoe! Lrke

. A ffla//'ﬁzV Isbitbed fite musd ba 7/\93:4# HBon or egval

#" f‘la/iﬁ;/ Serviee /I.é or Tep,a(M X Necessard., ! -
| 2eali i/ msbll/ fite = gm/iﬁz}’ Strnce [k

or qualifid mstlld 4 2 Lo
fﬂﬂ/fﬁi/ SQrvee [k -

Corice Hha ;«a/fﬁa? sttt jile. Alogsn i o tffuv&éh ,
A eon be expresswl A s s of Arvrs of cporatii. par

Yeor ad ylars asq—.ﬁll;‘r ih S“—A;ts S z.2.
e - orsrgised  Codibore

8780 x ZI?S =z /0
qual. swe. /it

de-ormsiyd
erngized Cordditim. )
9392x785 4 s36%%¥RS S 40

gul. s, VA3 /. sw. /il
Cemrgiygsl ce-snngiyeot
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Solvirg for yrs:

de -erevgizd Condlitrm
yrs 2 gqual sé. /it ola-snersiznl
52¢0 -

erergispd  Condditeim
yes 2 :
-Z-1% M: ke gual, swe. lrle
= opgigrd ola-seorgiged

substituteg. volves cslevlaled vi sactin. s.3.)
&) de-onsrsisn/ Corclitoin -
Zhside &x’éﬁ:»\d

Coil yes = 4,009,490 ; 459.7
§2¢60

elasdomor yrs 2. 2,293, 35§ . 264 6
§2d0
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Ouisids 47')5).:4\:5

toil/ yes 2 l4126012 4 2559
$280 ... .-

e/as)(vw YRS 2 (008,524 , 4859

7260
(Ip) Mf}ﬂj &nl//’lin\-
Zaside Oomthnmend
Coil yos = ! . 2 /5.8
e~ 212 /7369

140, 360 4’009,4'?0

e/as;éa-» ves 2° !

= .439
7392 71388
333,978 2,292,3sY
0(/'/3'1‘64’ énélimw/ _
toil yes 2 ! = 43.3
7392 /38%
322,347 /)77, 82
orsr ! -
£s 2 2 /039
e/os 7 7392, /3¢&
285919 60o%,524
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6.0 RESvLTS

.. The resv/te

of A5 Zm3 thos rhdieates YHE  folswing gualrfrey/

mstlled sernce Life of Coils spd elosmars -2s Foltbws:

LABWE Oursivs
CorntAmment ConrRrment
(@) de-spersinad conddion
Cosl 452.7 yrs /7275.8yrs
FLASTOMER 26/ 6ygrs €85.9 yrs
O onrgised cndidin ="
Co)L /8.8 yrs 43.3 4rs
EUASOMER 43.9yrs /763.3 yrs

) A il and Stostomars of
gualified for @ miirimom 4]

ASco sofensid valves are
40 years Sealed ouvdside.

containmt Hat are pormally éntegizd or c&‘éﬂﬂyl#

(D- A/ elastorners of ASCO softowsid vValves 33a gosh fred
lre @ mvimmen of 10 weans focafed msice Contarnmat
At sre normally orovgivel or Ao _tasegized .
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G A/ coi/s o ASco Sotbneid vslues are @3/1/}4/ for 3
brinimon of 40 ylars /oca)é/ IRARLs Ly Potwwsd A
W notmally de- orsvgized

@ A i/ of ASCO  solamard volves zpe goalilrod for a
/5. 9 yeayr period /0(9)40/ Irr5rAe mré/%mn/ %3'3!
e pormally Lrurgiind. Thee Colls regoire periodiz
rep/acornent: .
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Cma_a. Lener

September 16, 1983
ANPP 27815-JTB/EJG

-Mr. Charles Ferguson )

Project Manager .
Combustion Engineering, Inc. : o
1000 Prospect Hill Road

Windsor, Connecticut 06095

Subject: WNUREG 0588 Qualification Program -
ASCO Solenoid Valves
File: NOOL, N1.0l, 83-001-419.1

References: (A) NRC Letter of 8/8/83 "Summary of
Site Audit for Environmental Quali-
fication of Equipment" Item B(2)(a).
(B) ASCO Solenoid Valve Program
14273~PE-5734

»

Dear Chuck:

This is to formally convey the APS Test Report #13~EC-SI-AOl, Rev. O
which addresses IN-SITU temperature rise testing performed on NP series
ASCO solenoid valves.

If you have any questions on this document or require further informationm,
please contact E. Gouvier directly.

Very truly yours,

fz.i?-(J&lct.{EgiNtkvffZKxiﬁi

E. E. Van Brunt, Jr.

APS Vice President,
Nuclear Projects

ANPP Project Director

EEVBJr/EJG/dh

cc: A. C. Rogers
J. T. Barrow
M. L. Raines
C. C. Miller
B. L. Aley
R. Cyboron
E. Fitzsimmons (w/a) (CE)
R. Haller (w/a) (CE)
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