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VIRGINIA ELECTRIC AND POWER COMPANY

RicEMOND, VIRGINTIA 28261

W. L. STEwaRT
Vice PRESIDENT
NOCLEAR OPERATIONS

March 9, 1983

Mr. Harold R. Denton, Director Serial No. 085C

Office of Nuclear Reactor Regulation PSE/JEW:nh
Attention: Steven A. Varga, Chief '
Operating Reactors Branch No. 1 Docket Nos.: 50-280
Division of Licensing 50-281
U.S. Nuclear Regulatory Commission
Washington, DC 20555 License Nos.: DPR-32
DPR-37
Gentlemen:

-~ TECHNICAL EVALUATION REPORTS
ENVIRONMENTAL QUALIFICATION OF SAFETY RELATED ELECTRICAL EQUIPMENT
SURRY POWER STATION UNITS T AND 2

In a Tetter dated January 26, 1983, the NRC transmitted to Vepco the Safety
Evaluation Report for the Environment Qualification of Safety-Related Electrical
Equipment at Surry Power Station, Unit Nos. 1 and 2. This letter requested that
Vepco reaffirm the justification for continued operation within thirty (30) days
of receipt of the Tetter and submit information for NRC Categories I.B, II.A, and
I1.B (as presented in the Franklin Research Center Technical Evaluation Report -
TER) for which justification for continued operation was not previously submitted.

Attachments 1 through 6 provide the Vepco response to the January 26, 1983
letter. The response for each equipment type will contain any data required to
support that response, or refer to another applicable equipment response which
contains the required data. Also enclosed in the appropriate attachment are equip-
ment qualification files (Qualification Documentation Reports - QDR's) which provide
information with regard to equipment not previously submitted. These will be
referenced by the applicable equipment response sheet.

Additionally, during the search of Surry site records in preparation of this
response, it was discovered that certain items listed as Category IIIA, "Exempt
from Qualification", were, in fact, used in safety-related systems. Attachment 7
provides the Vepco review of these equipment items. These equipment items should
be reclassified as Category I.A, "Equipment Qualified."
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VirGINIA ErrcTrRIC AND POWER COMPANY TO

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
Page Two

Attachments 8 through 15 are equipment file packages (QDR's) which are
submitted in support of specific equipment items identified in Attachments
2 and 5. These QDR's have not been previously submitted to the NRC. Please
note that only one (1) copy of Attachments 8 through 15 is forwarded. Addi-
tional copies will be issued with the Vepco 90-day response to the January 26,
1983 Tetter.

This completes the thirty (30) day response requirements of the January 26,
1983 letter. A response to the letter with regard to plans for qualification
or replacement, and the schedule for accomplishing proposed corrective actions,
will be provided by May 6, 1983.

Very truly yours,

ZIM. gafjw[.
i:k\_ W. L. Stewart

cc: Mr. James P. O'Reilly, w/attachments 1 through 7
Regional Administrator
Region II
101 Maretta Street, Suite 2900
AtTanta, Georgia 30303

Attachments




VirGINIA ELECTRIC AND POWER COMPANY TO

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
Page Three

ATTACHMENTS

Attachment 1: Unit 1: Response to NRC Category I.B
Equipment Qualification Pending Modification

Attachment 2: Unit 1: Response to NRC Category II.A
Equipment Qualification Not Established

Attachment 3: Unit 1: Response to NRC Category II.B
Equipment Not Qualified

Attachment 4: Unit 1: Response to NRC Category I.B
Equipment Qualification Pending Modification

Attachment 5: Unit 2: Response to NRC Category II.A
Equipment Qualification Not Established

Attachment 6: Unit 2: Response to NRC Category II.B
Equipment Not Qualified

Attachment 7: Unit 1 and 2: Category III.A
Equipment Re-Reviewed

Attachment 8: QDR-5437-205-01: Valcor Valves and Gordos Limit Switches, Unit 1
Attachment 9: QDR-5437-245-01: Valcor Valves and Gordos Limit Switches, Unit 2

Attachment 10: QDR-5437-241-01: Rosemount Transmitters Models
1152DP & 1152AP, Unit 2

Attachment 11: QDR-5437-201-01: Rosemount Transmitters Models
1152DP & 1152AP, Unit 1

Attachment 12: QDR-5437-78-01; Cutter Hammer 480V
Motor Control Centers; Unit 2

Attachment 13: QDR-5437-17-01; Cutter Hammer 480V
Motor Control Centers; Unit 1

Attachment 14: QDR-5437-131-01; Continental Wire & Cable Company
600V & 1000V Cables; Unit 2

Attachment 15: QDR-5437-47-01; Continental Wire & Cable Company
600V & 1000V Cables; Unit 1
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TECHNICAL EVALUATION REPORTS
ENVIRONMENTAL QUALIFICATION OF SAFETY-RELATED ELECTRICAL EQUIPMENT
SURRY POWER STATION UNITS 1 AND 2 .

30-DAY RESPONSE TO
NRC LETTER OF JANUARY 26, 1983
MARCH 9, 1983
ATTACHMENT 1

UNIT 1: RESPONSE TO NRC CATEGORY I. B
EQUIPMENT QUALIFICATION PENDING MODIFICATION

TER ITEMS

&1
34
88
169
110

@ -

Except for those items addressed in this attachment, the replacement commitment
and Justification for Continued Operation provided in Sections 7.1 and 7.2 of the 90-
day Response Rev. 4 remain valid. This attachment addresses all changes that
resuited from a complete review and updating of replacement plans.

With respect to the terminal blocks listed in Section 7.1.11 of the 90-day Response, all
terminal blocks in safety related circuits inside containment have been replaced with
qualified Raychem splices as stated in Section 7.1.11.1. We have completed review of
terminal blocks outside containment and have scheduled replacement of all unqualified
blocks in safety related circuits with qualified blocks. '




LR ‘ 30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

SURRY 1
. COMPONENT

_TER Item No.: 81
TER Category: Ib
;Description: SOV FOR PRESSURIZER RELIEF VALVE ACTUATION

iManufacturer, Model: Laurence, 330WA742DC
' Tag No(s).: SOV 1456-3, 1455C-3

. Worksheet No(s).: 6-195 and 92

fQDR No.: Nohe: 3 :

' Location: RC-47A

DISCREPANCY

The 90-day response did not provide Jjustification for
continued operation for Laurence SOVs.

. RESPONSE

The February 1982 plant inspection determined these
valves to be ASCO type 831654E, for which justification
of continued operation was provided in Section 7.2.2 of -
the 90-day Review. Replacement is still intended.




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

TER Item No.: 84
TER Category: Ib

Description: SOVs FOR RADIATION MONITORING AND PRIMARY GRAD
WATER TO PRESSURIZER RELIEF TANK '

Manufacturer, Model: Not determined
Tag No(s).: SOV-RM-100A, SOV—1519A
Worksheet No(s).: 6-170.and 189

QDR No.: None

Location: AB-2B

DISCREPANCY

The 90-day response ‘did not provide 1dent1flcatlon of
these SOVs.

RESPONSE

The February 1982 plant 1nspect10n deterﬂlned these
valves to be ASCO types 8320A12 and 8320A102 for which
justification of continued operation was prOV1ded in’
Section 7.2.2 of the 90- day Review. Replacement is still
intended.

AVl
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30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

SURRY 1
COMPONENT
- TER Item No.: 88
TER Category: Ib
. Description: SOV FOR PRIMARY PLANT VENT AND DRAIN
: ISOLATION

' Manufacturer, Model: ASCO, Model NP8320A175E
Tag No(s).: SOV-DA-100A - '

: Worksheet No(s).: 6-162
QDR No.: 5437-01-01
Location: RC-3B

DISCREPANCY

TER reviewed this component as an unqualified valve
to be replaced. 1In the Rev. 4 worksheet the specified
model number erroneously contained an H instead of the 8.

RESPONSE

_ This is _a qualified NP-series replacement valve as
identified on the worksheet. Other valves of this series
were assigned to Category IIc in the TER. Replacement is
not planned.




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1 ~

COMPONENT

TER Item No.: 109
TER Category: Ib

Description: ACCELEROMETER FOR ACCIDENT MITIGATION
(TMI ITEM)

Manufacturer, Model: ENDEVCO, Model 2273AM20

Tag No(s).: YE100Al,2; B1,2; C1,2 and YE-101A1,2; BI1,2
Worksheet No(s).: TMI 10.3-9 thru 10.3-18

QDR No.: future -

Location: RC-47A

DISCREPANCY

This is a new equipment item for TMI purposes.

Qualification testing has not been completed.

RESPONSE

- The gualification test reporf for this equipment is

not yet available. ‘We continue to believe that the
equipment is the best available for the purpose, and have
no knowledge of type test failures that would compromise
its capability for qualification.




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

SURRY 1
. COMPONENT : o

TER Item No.: 110
TER Category: Ib

. Description: HARDLINE COAXIAL CABLE FOR ACCIDENT
MITIGATION (TMI ITEM)

é Manufacturer, Model: ENDEVCO Model 3075M6
éTag No(s).: Low Noise Cable;'
. Worksheet No(s).: TMI 10.3-19
: QDR No.: future '
Location: RC-47A

DISCREPANCY

This is a new equipment item for TMI purposes.
Qualification testing has not been completed.

RESPONSE .
_The qualification test report for this equipment is
not yet available. ' We continue to believe that the

equipment is the best available for the purpose, and have
no knowledge of type test failures that would compromise
its capability for qualification.




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

SURRY 1
. COMPONENT _

TER Item No.: 111

TER Category: Ib

Description: CHARGE PREAMPLIFIER FOR ACCIDENT MITIGATION
(TMI ITEM)

Manufacturer, Model: UNHOLTZ~DICKIE Model 22CA-2TR

Tag No(s).: YY-UMS-100A1,2; Bl,2; C1,2; 101a1,2; B1,2

Worksheet No(s).: TMI 10.3-20 thru 10.3-29

QDR No.: future

Location: RC-47A

DISCREPANCY

This is a new equipment item for TMI purposes.
Qualification testing has not been completed.

RESPONSE

The qualification test report for this equipment is
not yet available. = We continue to believe that the
equipment is the best available for the purpose, and have
no knowledge of type test failures that would compromise
its capability for qualification.




TECHNICAL EVALUATION REPORTS
ENVIRONMENTAL QUALIFICATION OF SAFETY-RELATED ELECTRICAL EQUIPMENT
SURRY POWER STATION UNITS I AND 2

30-DAY RESPONSE TO
NRC LETTER OF JANUARY 26, 1983
MARCH 9, 1983
ATTACHMENT 2

UNIT 1: RESPONSE TO NRC CATEGORY II.A EQUIPMENT'
QUALIFICATION NOT ESTABLISHED

TER ITEMS
3 C42
8 46
9 47
10 51
: 13 55
: i4 57
- . : 20 104
: 32 106
34 107
36 115
38 116
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30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1 :

COMPONENT

TER Item No.: 3

TER Category: Ila

Description: PRESSURE TRANSMITTER FOR R.S. PUMP DISCHARGE
(PAM)

Manufacturer, Model: FISHER-PORTER, Model 50EP1031BCXA

Tag No(s).: PT-RS-156A,B

Worksheet No(s).: 6-272, 6-273

QDR No.: None

Location: SFGD-1

- DISCREPANCY

This is PAM equipment which was under review at the
time of the 90-day Rev. 4 submittal. " Qualification was
not established. :

RESPONSE

This equipment will be- replaced by quallfled equipment
within the schedule established in 10CFR50.49. In the
interim, due to equipment type.similarity, justification
for continued operation is provided in the 90-day conclusions

. section 7.2.4 for this equipment type. The TER classifies

other equipment of this sort in Category Ib, Equipment
Oualification Pending Modification.

i
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- , ' 30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

TER Item No.: 8
TER Category: IIa
. Description: ELECTRICAL PENETRATiON

f Manufacturer, Model: Amphenol Type IA, IB, and IC, Spec. NUS-41

~ Tag No(s).: ‘

. Worksheet No(s).: 6-43, 44, and 45
ODR No.: 5437=59-01 |
Location: RC-18B

DISCREPANCY

The TER identifies concerns in the following areas:
Similarity between equipment and test specimens
Aging and qualified life
Temperature/pressure test profile
Spray
Radiation

HOOQD®

RESPONSE

The attached pages discuss .these concerns in detail.

It is concluded that all of these concerns are resolved
except Aging and Qualified Life. As recommended in the

ODR, the penetrations should be included in a surveillance
program. The TER assigns other equipment of this sort to

Category IIc. -




ATTACHMENT TO SURRY 1 ITEM 8
AMPHENOIL: PENETRATIONS

A. CONCERN: (1) Similarity Between Equipment and Test Specimens

{page 2 of TER) .

(2) It is not clear why the manufacturer was not
contacted to determine the applicability of
the test reports. It is noted that Amphenol
has provided test documentation to other
plants, i.e., Calvert Cliffs, Trojan, San
Onofre, Davis Besse and ANO (page 5f of TER)

RESOLUTION:

The Amphenol penetrations used at Surry are of the
canister type, rather than the unitized header design
supplied for later plants such as Davis Besse and ANO-2.
Copies of ten references are attached documenting con-
tacts with Amphenol to obtain copies of suitable test

. reports for the canister design (which they could not

provided or for the unitized header design (which were
ultimately obtained directly from Toledo Edison and
Arkansas Power & Light).

Additionally, the referenced QDR contains substan-
tial documentation relating the canister and unitized
header designs. 1In particular, the "Design Evolution"

. report included with the original Amphenol proposal in

Section 2b of the QDR provides a detailed description

of Amphenol's penetration design evolution from canister
to unitized header. The photographs and drawings in
this report, together with the drawings in the
Proposal, clearly establish that at the time Surry
penetrations were fabricated the two ‘designs employed the
the same connector modules, insulation materials,
potting compounds, and sealants; only the structural
metallic components in which these items are mounted

and related welds differ.

' Amphenol's Design Verification Test Report, included
in Section 3d of the QDR, summarizes the reasons for
evolving from the canister to the unitized header design
(page 1): "The unitized header assembly (UHA) offers the
advantages of a lighter, more compact unit than the
canisters which have been used heretofore and also pro-
vides for versatility and interchangeability of compon-
ents. In addition, the UHA promises to considerably
reduce the required field installation effort.”

Sheet 10 of the QDR, reproduced on page 5f of the
TER, documents additional comparisons performed
by NUS to verify the similarity between Surry equipment
and the test specimens used for the test reports employed
by the QDR...




Summarizing, the manufacturer was contacted repeat-
edly to obtain applicable test reports. ' In the absence
- of complete test reports for the canister design used at
Surry, design similarity to the tested unitized header
penetrations was established using information pro-
vided by the manufacturer. :Test reports for the unitized
header penetrations were obtained and used to establish
- the qualification of the Surry penetrations. This effort
: adequately determines similarity between the plant equip-
- ment and test specimens in conformance to the DOR Guide-
lines. - o :

B. CONCERN: (1) Aging Degradation Evaluation (page 2 of TER)
: (2) Qualified Life or Replacement Schedule
Established (page 2 of TER) '
(3) No aging evaluation has been conducted
(page 5h of TER)

RESOLUTION:

Sheet 11 of the QDR, reproduced on page 5i of the
TER, summarizes the thermal cycle test in Amphenol report
123-1275 but does not provide an Arrhenius calculation to
predict a qualified life. Clearly such a.calculation
would predict a very long life: for example, using the
conservative activation energy of 0.7 ev-developed on
sheet 13 of the QDR, the one hour of thermal testing at
400°F corresponds to over 1,000 years at the compartment
ambient of 105°F. .

The QDR concluded that the evidence is not sufficient
to justify a 40 year qualified life, and an Ongoing Aging
- 8urveillance Program should be performed. This deficiency
by itself would not cause the penetrations to be classi-
fied in TER Category IIa. Category IIc, "Qualified Life

Deficiency," would be appropriate. ‘



C. CONCERN: (1) Temperature/Pressure Test Duration (TER page 2)

- (2) ‘Temperature/Pressure Required Profiie Enveloped
by Test Profile (TER page 2)

(3) Note 5 states that two referenced tests envelop
neither the peak temperature nor entire dura-
tion, while a third referenced test which ex-
ceeds the peak temperature does not have ade-
quate duration. (TER page 5j; test and plant
profiles reproduced on pages. 5k through 5n).

RESOLUTION:

This concern primarily reflects the fact that in
1972 the industry did not conduct 120-day LOCA tests;
secondarily, the peak temperature in the Davis Besse -
LOCA test (the most closely related test to Surry LOCA
conditions) is slightly lower than for Surry. This con-
cern is not considered significant for the reasons that
follow.

The Surry peak LOCA temperature for the penetrations
is 280°F for 30 minutes. It decays to 150°F in the next
30 minutes, then to 120°F by the end of two days and
remains at 120°F for the balance of the ‘120 day post-LOCA
required operating period:

Attachment No. 2 of the QDR presents a series of
Arrhenius calculations to show that the Davis Besse LOCA
test is more severe than the ‘Surry LOCA. This is shown
by converting both profiles to equivalent time at 120°F,
using a conservative actiation energy of 0.7 ev. The
calculations show that the Davis Besse test corresponds
to an additional two months of post-LOCA operation at
Surry after the required 120 day operating time. The
two LOCA profiles, shown in Figure 13 of the QDR, do not
differ significantly, and this approach is not considered
to represent an abusive use of the Arrhenius technique.

Since the Davis Besse test did not bound the Surry
peak temperature, the QDR also referred to Amphenol's
"Maximum Credible Accident" test. In this test the
penetrations experienced 300°F for 15 minutes dropping
to 250°F for the balance of 24 hours. The thermal aging
test discussed under the aging concern exposed the pene-
trations to seven hours at or above 300°F; this -test was
performed in dry air rather than steam. These two tests
provide substantial evidence that threshold efféects or
other adverse behavior will not occur in the small portion
of the Surry LOCA peak not enveloped by the Davis Besse
test.




With respect to the concern that Arrhenius calcu-
lations. should not be used to extrapolate high-tempera-
ture, saturated. steam exposure to low temperature, oxXygen-
rich operation, two points are noted: First, in Attachment
No. 2 of the QDR it is evident that most of the "credit"
for post-LOCA operating time derives from testing at or

- below 180°F, which does not reflect a steam environment.
. Second, the aging justifies many years operation at am-
- bient temperature, based on the oxygen-rich thermal

" aging test.

_ It is noted that the QDR contains. an error in pre-
senting LOCA test results. For the Davis Besse test both

- temperature and duration values used are incorrect because
. the test procedure rather than the test report was used.

The TER presents correct conditions. ' In spite of the
error the results of the calculation 'in Attachment No. 2
of the QDR remain valid (lower temperature and longer
time tend to offset), but the QDR will be corrected.

Summarizing, the justification for LOCA qualifica-
tion of the penetrations is considered valid.

D. CONCERN: (1) Spray: (page 2 of TER)

(2) "Boric acid was mixed and b01led to make
steam. No spray was used." (page. 5] of TER)

RESOLUTION:

The direct impingement forces of droplets from con-
tainment spray nozzles become insignificant relative to
LOCA pressures beyond one or two feet from the nozzle,
The Surry penetrations are located no closer than several

- feet from spray nozzles. '~ Thus the spray test is con-

sidered to have adequately simulated the Surry LOCA en-
vironment even though the solution was not directly
sprayed through a nozzle into the test chamber.

jE. CONCERN: (1) Radiation (TER page 2)

(2) Note 4 challenges the quallfled radiation
dose of 1. 03x108 rads claimed in the QDR
(TER page 5i)

RESPONSE &

The TER presents (on page. 5h) documentation from
the Hanford laboratory showing that, although portions
of the test container received 1.03x108 R, other portions
received as little as 1.22x107 R. The TER further pre-
sents on page. 5h a caution that radiation exposure was
guoted 1in Roentgens and would have to be converted to
rads to reflect absorbed dose.

The requlred radiation dose for the ‘Surry penetratlons
is 7.44x106 rads (40 years plus LOCA). The conversion
from Roentgens to rads for the organic materials of con-

" cern is unlikely to vary from 1.0 by more than ten to

twenty. percent, so the qualified dose is at least lxlO7
rads. This exceeds the plant environment.
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April 12, 1971

Stonc & Webster ‘ TELECOPlED

225 Franklin Strect | | e W

~‘ Boston, Massachusetts 02107 A
’ ' : . oAt /7
Attention: A. W. Goldman, Consultant : (
Electrical Division . .
Subject% ~ Quslificaiton Tcst of Connector in Type IA, TIA
- v & IIT Penetration Assemblies ,
Reference: Your TwX of 4.§-71
'I \ . b - - -

~_ Gentlemen: ' \'_:' )
In anfwer to Stonc & Webster's question, the connectors prov1dcd
have not been yualification tested, However, the .design of these S

connectors is hased upon the requirements of ullltdry specification _ _
= Vo. MIL-C-53015 which includes environmental testing. Conncctor.
. design is such that at least one and in somc cascs, two silastic |
gponcnt: arc providcd in the connector to feedthru interfsce.
Th1> type of interface has been proven adequate to meet the envir-
onmental requirements/ of MIL-C-5915, Also, additionsl capability :
to withstand elevated temperaturcs, is nrov1dtd in the silicone .

msterisl used for thc scsllng rcmboers. : DR

A copy of MIL- C- 50! is sttached for your revicw. Obviously, the N
tests outlined in the spec arc not based on the "accident" condition

in question, but T think a useful conparison can be made.

Should you require \erlficatxon teat:naf it csn be poerformed at
add1tzonal cost. ;

blnccrcly,

Arrespondent

¢ E. Stadler

‘ W, Sullivan : .
‘ D. Sorenson : ' ~—
_ , R. Purinton - . - .
K. Rabe
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TELECON NOTE
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Equipment Qualification
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TELECON. NOTE

APR 43 1981
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& RESEARCH PLACE

ROCKVILLE MASYLAND 20850 . ' - ENG‘NEER‘ ' DIVISION

5437-4.10% - : APR 27 198}

ol-’—-_____—____--
amphenol Sams-Bunker Ramos Corporation N )

9201 Independent Avenue ’ .
Chatsworth, California 91311
ATTN: Mano Aaron
Subject: Penetration Qualification Documentation:
Gentlemen°
Conflrmlng our telecon of April 24, 1981, please send me a
complete set of gualification documentatlon for Nuclear
Aoolvcatlons on Power, Thermocouples, Instruments and Trl—
ax1al Penetrations. .
Thank you for your kind assistance.

Very trul yours,

B0y

J. R. So&ano
Staff Engineer

D e npril-24,yfbgr— . Equipment Qualification.



T TELECON NOTE L eyl E
. Date: 5/5 /8] Time: File: 5437 —~4=¥0—=
e e veen: T R.J. Crowell ofi T D. G. O'brien- i
And: J. Solano Q,Lq | (NUS)

(SN

DISCUSSION:

I tola Mr. Crowell that the report £C19QA061 on Amphenol
penetration does not include the test on Rad. and chemical .
spray exposures. He told me that this report was prepared
a long time ago and at that time they did not have.the
facility to do rad. and spray test.

He will find out if some tests were conducted on radiation

and spray tests and will call me back.

cc: Nick Garg
- ) 'S. Kasturi
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Date: i/é /_§| Time: 12-So PM 'File: 54 31 has [OJ(—I ID /

Betweer‘;: @ lj}ﬁ News C—o-u.A. b ‘ of: - VEPCO .
And:_- Nick Gara . : {NUS)
DISCU:SS'ON:
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BUNKER |
RAMD

k=
R e S kasTuRl

FRREHIE B et
AMPHENOL NORTH AMERICA EEE - GARG — MG
- Bunker Rame Corporation —- - -— - . . Pt T "}""( A R .
8201 Independence Ave ¢ Chatsworth, Califormia 91311+ 213/341-0710
May 2951981 mrom e S . BJA:5:1:049

. . ‘\
NUS Corporation A {t/////

4 Research Place
Rockville, MD 20850

Attention: J. R. Solano, Staff Engineer

Reference: Your request for Qualification Decumentation for
: Nuclear Applications on Power, Thermocouples,
Instruments and Triaxial Penetrations. :

Technical Reports 123-2045, 123-1268 and 123-1269

Dear Mr. Solano:

Because the referenced reports were prepared for Toledo Edison and
Avkansas Power and Light Company, it is necessary for you to obtain
their permission prior to our releasing the reports. The documents
are available and will be sent to you after approval has been
received.

As previously quoted to you, our minimum order value is $250.00.

Upon receipt of the releases from the Utilities and your P.0, for
$250.00, the reports will sent immediately. ’

Thank you for your interest in Bunker Ramo. We look forward to

- hearing from you,

Sﬁngerely,

BUNKER RAMO CORPORATION
Amphenol North America Division
SAMS Operation '

(;Zj?) Jo Armstrong
Nuclear Product Manager

BJA:bln

C.ANIS Operavons

& —




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

TER Item No.: 10
TER Category: ITa
Description: ELECTRICAL PENETRATION (THERMOCOUPLES)

Manufacturer, Model: Amphenbl Type IV, Spec. NUS-41
Tag No(s).: ' '
Worksheet No(s).: 6-47

QDR No.: 5437-59-01

Location: RC-18B

DISCREPANCY

(Refer to Surry 1 Item 8) {

RESPONSE

(Refer to Surry 1 Item 8)



’

30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

TER Item No.: 13
TER Category: Ila

Description: FLOW TRANSMITTER FOR LOW HEAD INJECTION
HEADER (PAM)

' Manufacturer, Model: ROSEMOUNT Model 1152 DP5
Tag No(s).: FT-1945, 1946 |
- Worksheet No(s).: 6-277, 6-278
" QDR No.: 5437-201-01 |
Location: SFGD-1

DISCREPANCY

Qualification was not established for this item because
the review package (QDR) was not provided.

. RESPONSE

The QDR listed under COMPONENT was prepared subsequent
to submittal of the SER and 90-day Rev. 4 responses. The
QDR establishes qualification, and is being submitted at
this time.




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

SURRY 1 .
. COMPONENT

TER Item No.: 14
TER Category: 1ITIa
Description: FLOW TRANSMITTER FOR COLDLEG SI. (PAM)

Manufacturer, Model: BARTON, Model 386
Tag No(s).: FT-1961, FT-1962, FT-1963
Worksheet No(s).: 6-276, 6-275, 6-274
QDR NoO.: None

Location: RC-27B

DISCREPANCY

This is PAM eguipment which was under review at the
time of the 90-day Rev. 4 submittal. Qualification was
not established.

RESPONSE

This equipment will be replaced by qualified equipment
within the schedule established in 10CFR50.49. In the

interim, due to equipment type similarity, justification
for continued operation is provided in the 90-day conclusions'

section 7.2.5 for this equipment type. The TER classifies

other equipment of this sort in Category Ib, Equipment
Qualification Pending Modification.



30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAI, QUALIFICATION

SURRY 1
. COMPONENT

TER Item No.: 20
TER Category: Ila

Description: LEVEL TRANSMITTER FOR CONTAINMENT SUMP
(TMI ITEM)

Manufacturer, Model: GEMS Models XM54853, XM54854
Tag No(s).: LT-RS-151A, LT-RS-151B |
Worksheet No(s).: 6-265, 6-266

QDR No.: future / '

Location: RC-27B

DISCREPANCY

This is a new equipment item for TMI purposes.
Qualification testing has not been completed.

RESPONSE

Tﬁis éqﬁipmeﬁt‘item duplicatés item 106- 90 day worksheets‘
6-271 and 6-272 cover the same equipment as TMI worksheets i
10.3-30 and 10.3-31, respectively.

Il
i
i
i
I
{
i
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30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

' TER Item No.: 32
TER Category: 1IIa : :
. Description: 600 VOLT, CERRO CROSS LINKED POLYETHYLENE
INSULATED CABLES
fManufacturer, Model: Cerro ere and Cable Company
" Tag No(s).: Spec. Nos: NAS-120,NA-312/1312, and NAS-3187,

c NA- 3187/4183 o

‘ Worksheet No(s).: 6- 32 6f33
f QDR No.: 5437-50-01 and 5437751—01

' Location: RC-3A |

DISCREPANCY

(See TER Item No. 36)

. RESPONSE

féee TER Item No. 36)




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

TER Item No.: 34
TER Category: IIa

Description: 300 VOLT, CERRO CROSS LINKED POLYETHYLENE
INSULATED CABLES

Manufacturer, Model: Cerro Wire and Cable Company .
Tag No(s).: Spec. No. NAS-430, NA-392/1392
Worksheet No(s).: 6-35

QDR No.: 5437-53-01

Location: RC-3A

DISCREPANCY

(See TER Item No. . 36)

RESPONSE

(See TER Item No. 36)
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30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

" TPER Item No.: 36
TER Category: Ila

: Description: 1000 VOLT, CROSS LINKED POLYETHYLENE
INSULATED CABLES

| Manufacturer, Model: Cerro.Wire & Cable Company

' Tag No(s).: Spec. Nos: NUS-325, SN~246, NUS-362, SN-1246, . :
- US-381C, SN-446 and NUS-381E, SN—1447
' Worksheet No(s).: 6-37, 6o 423, 638, 6-39 .

' QDR No.: 5437-55-01
. Location: RC-3A

DISCREPANCY

Licensee qualified the subject cables but did not
furnish the manufacturer's certification regarding:
1) cable construction methods (chemically cross linked
or irradiationally cross-linked) used and 2) applica--
bility of the test reports to the subject cables.

RESPONSE

Cerro Wire and Cable Company correspondence
included in the referenced QDR, were re-reviewed and the
applicability of the test reports to various cables is
established in the attachment of this TER ITE No. 36.

Per IEEE Paper dated May, 1969 "Insulation and Jackets
for Control and Power Cables in Thermal Reactor Nuclear _
Generating Stations" the XLPE insulated are designated in
radiation class 3 (8.8x108 Rads) and recommended for nuclear
use for safety related equipment.

This equipment should be classified in Category Ia,
"Equipment Qualified"” as was done for 1tem 45 and 35 in

Surry Unit #1.




ATTACHMENT TO TER ITEM NO. 36
OF VEPCO SURRY UNIT #1

. Qualification of Cerro XLPE Cables

Following is the summary on Cerro XLPE cable qualification in regard
to FRC evaluation:

1. _1000V, XLPE Cables: (TER ITEM #36 for Unit #1 & 73 for Unit #2)

1000V, XLPE cables were ‘bought under the following 4-different

specifications:
i) Specification No. NUS-325, (P.O. #SN-246), dated July '30,69.
ii) Specification No. NUS-362, (P.O. #SN-1246) ,dated Feb. 17,70.
iii) Specification No. NUS-381C, (P.O. #SN-446), dated Jan. 22 -71
: March 22 :

iv) Specification No. NUS-381E, (P.O. #SN-1447/1246), dated

April 137 '

June 10 1971

All the above cables were covered in QDR-5437-55-01 for Unit No. 1
and 5437-134-01 for Unit No. 2.

Qualification is established as follows:

i) Per Stone and Webster letter, dated Dec. 12, 1980, to
Rockbestos (attached) and the purchase order,. '

. the cables under

Spec. NUS-325, P.O. SN-246 were bought from Dec. 15, 69

thru July, 23, 70

Spec. NUS-381C, P.O. SN-446 were bought from July 19, 1971
. thru Aug. 23, 1971

Spec. NUS-381E, P.0O. SN-1447 were bought from Aug 18, 1971

thru Sept. 7, 1971

Spec. NUS-362, P.O. SN-1246 were bought from June 19, 1970 .
'~ thru March 8, 1971

Therefore, all the above cables were Shipped from Dec. 15, 1969
thru Sept. 1971. '

ii) Cerro letter dated Aug. 1, 1969 (included on page 3b of the -
referenced QDR) indicates that all the 1000V. XLPE cables will
be "Pyro Trol-III" control cables in accordance with the VEPCO
specifications. These were manufactured by Cerro Company per
their Specification No. RSS-3-701 of 11/1/68 (page 3b of the
of the QDR) with the exception of thickness.. Thickness was
in accordance with IPCEA Standard.

The Specification No. RSS-3-701 indicates that the insulating
compound used was flame-retardant, chemically cross-linked
polyethylene. '




iii)Cerro Wire & Cable'Comp. letter dated Aug. 20, 1969

iv)

v)

(Page 20 of the referenced QDR) indicates that
the cables manufactured were "Pyro-Trol III" cables’ |
which were ‘tested by FRC Report No. F-C2404-01, dated
June 1969. |

Franklin Report No. F-C2404-01 was prepared in June 1969.
It included only radiation testing upto 2.5x%x107 rads,
humidity testing of 6 hrs, and steam pressure test @ 62
psig for 15 min., and cooled down to 150°F in 30 min.
Four samples were tested from product code 644N30 and
655N30 - series (four diff. batches).

We procured one more Franklin Report #F-C2857 dated

Sept. 1970 in which they tested 8 different types of

Cerro cable. They included one sample of "Pyro-Trol III"
cable also with the same product code 655N30 series (30
mils of flame retardant cross-linked polyethylene insulation
thickness). This report addressed radiation (from 55 Mrad
thru 179 Mrad), humldlty, steam press. & chemical spray
test for 7 days.

The spray test of seven days is quite severe to justify < |
the LOCA requirement of the plant (see the attached analysis).

Our QDR will be revised to reflect the review of the
subject cables per these reports and the Franklin Report
#F-C3798 which is used to qualify these cables will be
deleted.

QDRs-5437-118- Ol 119-01,121-01--Unit #2

300V & 600V, XLPE Cables: (QDRs-5437-50-01,51-01,53-01 for .Unit #1ls&
|
Originally these -300V & 600V, XLPE cables were bought for i

. N. Anna power plant but later were transferred to Surry

power plant for the required use.

These were bought under the following 2 different specifi-
cations:

i) Specification No. NAS-120, (P.O. #NA-312/1312), dated

Oct. 1969 thru March, 1972.
ii) Specification No. NAS-3187, (P.O. #NA-3187/4183), dated
: Oct. 11, 1973.
iii)Specification No. NAS-430, (P.O. #NA-392/1392), dated
June, 1974.

Qualification of cables in Spec. NAS-120, NAS-3187, &
NAS-430 is addressed in QDR #s. 5437-50-01,. 5437-51-01
& 5437-53-01 respectively for Unit #1 (QDR #5437-118-01,
5437-119-01, 5437-121-01 for Unit #2).




. Qualification is established as follows:

i) Per-Stone. & Webster letter, dated Dec. 12, 1980, to
Rockbestos and the purchase orders the cables were -
supplied during the following period:

Cables under Spec. NAS-120, P.0O. NA-312/1312 - June 23,
1972 thru March, 1978. o '

Cables under Spec. NAS-3187, P.O. NA- 3187/4187 - May 21,
1976 thru Nov. 1976.

Cables under Spec. NAS-430, P.O. NA=392/1392 - June 24,
1974 thru Aug. 1978.

ii) Rockbestos Comp. wrote a letter to S&W on Feb. 21, 1979
which indicates that the cross-linked polyethylene
cables supplied under P.0O. NA-392 were certified Class
IE which are gqualified to LOCA. They also enclose the
qualification report for Firewall III cables, dated .
July 7, 1977 which covers these cables.'

Although the letter indicated P.O. #392 (spec. no. NAS-430)
because all the cables were bought in the same time frame
it has been concluded that all the cables in all the three
specifications were covered by this report.

in Nov. 26, 1979, Dec. 8, 1980 and Dec. 23, 1980. (Ref.
274) and called the same samples with the same name

- Firewall III cables with the insulation description as
chemically cross-linked polyolefin instead of cross-
linked polyethylene. They also provided their specifi-
cation of Firewall III cables #RSS-3-021. In Pkg. #
5437-51-01 we used one report for XLPE cables which was
‘also prepared by Rockbestos in May, 1976 for the same
Firewall III cable.

. i .~ Cerro Cable Company .re\}is"ed the same qualification repoi:t

From a detailed review of all the ‘above mentioned-report$
it has been concluded that Cerro Cable Co. prepared all .
cables prior to 1978 by using chemlcally cross-linked \
polyethylene. g
NRC Concerns : |

1) In reviewing the qualification cables FRC reviewed
: the various QDRs for the cables.The following table reveals

the discrepancy:
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FRC REVIEW SHEETS

| Right Applicable QDR #s

. No. Cable Spec. No. ITEM # QDR #s _
Unit #1| Unit §2| UAit 1 Unit ¥2 Unit ¥1 Unit #2.
1 NUS-325, 362, 36 '73 | 5437-53~01| 5437-118-01 | 5437-55-01] 5437-134-01
381C, 381E . '
2 NAS-120 32 46 5437-53-01| 5437-119-01 } 5437-50-01] 5437-118-01
3 NAS-3187 32 46 5437-53-01| 5437-119-01% 5437-51-01} 5437-119-01
4 NAS-430 34 44 5437-55-01] 5437-55-01. | 5437-53-01} 5437-121-01

* - This is the only right QDR FRC reViewed for the right cable.




2)

FRC's general comment is to get the applicability of the
spec1f1c test report from the vendor. -

In this regard as discussed 1n4Sec. 1l & 2 above we found
the letters from the vendor which describe the material
used for the subject cables and appllcablllty of the test
report.

ConcluSion:<

"By reviewing various test reports on Rockbestos XLPE

cables from 1969 thru 1981 we found that all the cables
manufactured by them, have successfully passed the
radiation and LOCA test, irrespective whether it was
chemically or irradiationally cross-linked. Based on
this finding we have no discrepancies in the qualifica-
tions of the cables used in Surry Power Station.

This clarification of cable qualification should preclude”

'FRC concerns regarding the construction method used for

the test cables, and the applicability of the test reports
as referenced '
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STONE & WEBGTER ENGINEERING CORPORET TN : 7"0 ,/Je/// S©

b . Co to: - .
A SCgZown, Jr. SCRossier CWilbur ﬁ%é; - :Ly
" Attn: EGLifrage-2 HWDurkin ‘ ABaner jee
(VEPCO INTERNAL DIST. TO BE DAPiccione PReilly
MADE BY VEPCO IN ACCORDANCE CECole WPC/12
. WITH NOPPS MANUAL) ESherwood LWBrown-Surry-3
' : JMcCann EBroderick/C Files
GJBurroughs _ EBroderick/Job Bk
JHBarnhart General Files
JFinnimore PBienick

WBDodsbn ISMacFarlane

Mr. J. R. Rushner L , .
Vice President/Technical Director - December 12,1980
The Rockbestos Company . J.0. No. 12846.44
195 Church. Street : : _

New Haven, CT 06510

Dear Sir:

IE BULLETIN 79~01B

ENVIRONMENTAL QUALIFICATION OF EQUIPMENT
SURRY POWER STATION - UNITS 1 &-2 '
VIRGINIA ELECTRIC AND POWER COMPANY .

'NRC IE Bulletin 79-013, "Envirommental Qualification of Class IE Equipment,"

issued to operating plants on January 14, 1980, outlines the qualification

: parameters for the envirommental qualification of Class IE instrumentation
' ; and electrical equipment operating within these plants. With reference to
your telephone conversation with our Mr. I. S, MacFarlane on December 5,

1980, we request any and all qualification test reports you can furnish on the

following cables you supplied for VEPCO's Surry Power Station Units 1 and 2.

.;; 600 volt contfol cable supplied to NMorth Anna but utilized at Surry.

a. Cable purchased under Stone & Webster P.0O. ¥c. NA-3187/4187

- with a Specification No. NAS-3187 (Reference Mr. P. Reilly's

letter to Mr. W. J. Patterson dated October €, 159%0). The
following additional information is provided: '

(1) cable supplied under NA-3187 originally had a Cerro order
number of 80805 which was subsequently changed to 52313.
The order addressed 16 items, which were shipped between
May 21, 1976, and November 4, 1976.

(2) cCable supplied under NA-4187 originally had a Cerro order

: number of 80806 which was subsequently changed to 52314.
The order addressed 16 iteme, which were shipped between
May 21, 1976, and November &4, 1976.

b. ~ Cable purchased under Stone & Webster P.0. No. NA-312/1312
with Specification No. NAS-120.

.. o (1) The items purchased under KA-312 were shipped between
: June 23, 1972, and September 14, 1977, and consisted of
. the following Cerro order numberss




2 j' . December 12,1980

Cerro Order No. Change to P,0. No. NA-312 Items Involved

21522 Original ' 1-19
229350 CH 3 20-23
24640 CH 5. 214
25231 _ CH € _ 1
72655 CH 7 1
73555 CH & 1,2,4,9,
12,18,19
8033¢ - CH 9 - 1-15
50411 CE 14 54
51816 CE 18 9
60741 CH 24 ‘ 1=,
63603 . CE 27 11
63504 ‘ " CH 28 2,4,5,7,9
. 70511 CE 33 5,9 |
| .72107 CH 36 1,2,11,18

(2) The items purchased under NA-1312 were shipped between
June 23, 1972, and YHarch 9, 1978, and consisted of the
following Cerro Order Numbers:

Cerro Order Mo, Change to P.0O. No. NA-131% Items Involved

21522 Original - 1-19
22949 CH 3 20-22
. 25320 CE & 1
72654 ' CH 5 | 21B
73554 CH 6 1,2,4,9,
12,18,19



S=ONE & V,ESSTEF E%G NIER NG CORFORATION

o/ K .' ,_ ' » 3 - December 12,1980

Cerro Order No. Change to P.O. No. NA-1319 Items Involved

80331 - cH 7 1-15
50412 . CH 13 o 7
51815 g CR 17 | g

60742 ;' cn 23 1-4
63604 1 EA‘ cm 26 ' 11
63906 i CK 27 2,6,5,7,9
70511 . emsz . 5,9,12
71205 l CE 36 1,2,11,18
71203 k39 2,3,4,6,7,0

2. 100C volt contreol cable supplied .to Shrry.

a. Cable purchased under Stone & Webster P.0. Xo. SK-246 with

Specification No. NUS-325 (Reference Mr. P. Reilly's letter to

: ¥Mr., W. J. Patterson dated October &, 1980). The cables were

. * . shipped between December 15, 1969, and July 23, 1970, and con-
sisted of the following Cerro order numbers:

Cerro Orcer No. Change to P.0. Mo. SR-246 Items Involved
EG §360¢ Original 1-17
70820 A CH 1 : 18,19

b. C(Cable purchased under Stone & Webster P.C. Fec. Sh—445 with
Specification No. NUS-381C (Reference Mr. P, Reilly's letter
to Mr. W. J. Patterson dated October 6, 1960). The order,
shipped under Cerro Order Ro. 11529 between July 19, 1971, and
August 23, 1971, consisted of two xtens.

C. Cable purchased under Stone & Webster P.Q. No., SN=-1447 with
Specification No. NUS~38lE (Reference Mr. P. Reilly's letter
to Mr. W. J. Patterson dated October &, 1980). The order,
shipped under Cerro Order No., 12328 between August 18, 1971,
and September 7, 1971, consisted of one item.

| d. Cables purchaséd under Stone & Webster P.O: Wo. SKR-1246, which
. were shipped between June 19, 1970, and March 8, 1971, con-
| . 4 . sisted of the following Cerro order numbers:



All of
during,

40

Acc

4 ; ' December 12,1980

Cerro Order No. Change to F.0., No, SK-1245 Spec. No. Items Involved

71611

Original NUS-362 1-17

71917 CH 1 NUS-362 3,4,10,12,
15,16,17

71917 CH 1 NUS-325 18
72406 CH 2 | NUS-362 19,20,21
74329 cE 3 MUS-362 3
74521 . cus XUS-381 3,4,6,2C
12423 | cn 7 NUS-325 18
20946 Field Ordered NUS-362 Z new items

the cables discussed above must be proven to be operable before,
and after exposure to the following enviromments:

Year Life Conditioms:
Conductor Temperature:. 50°¢
Integrated Padiation (Gamma): 1.3 x 107 Rads
ident Conditions: |
Duration: 120 days
Temperature; _27S°F, 0-30 ¥inutes
275-150°P, 30-60 Minutes
150-120°F, 1-48 Hours
120°F, 2-120 Days
Pressure (PSIA): 58.7, 0-30 Minutes
58;7-12.7,;30,Minutes - 48 Hours
12.7, 2-120 Days
Relative Humidity:

100 percent

"H,BO (2,000~2,200 ppm B)

Chemical Spray:
Buffered to pH of
8.5~11 KaOH, &4 Hours

Integrated Radiation (Gamma): 2.4 leO’vRads




JHK 5 . December 12,1980

We appreciate your cooperation in this matter, and request receipt of this
material by January 5, 1981. If you have any question regarding this infor-
mation, please contact Mr I, S. MacFarlane at (617) 973-0013.

Very tfuly yours,

J.” H. Barnhart
Principal Electriczl Engineer

1SM:PEF




ANALYSIS OF LOCA TEST

Verification.of .7 days LOCA Test (Described. in FRC -.Report
No. F-C2857 dated September.1970) Equlvalent to the requlred
operating time of 120 day LOCA

As shown on Fig. No. 10 .the test proflle ABCDEF envelops the
plant LOCA profile AGCHIJ for 7 days. The ‘following analysis
shows that the effect of test profile is more severe than the
required plant profile. -

As evident from the Fig. 10 the plant ambient temperature falls
to 150°F after one hour and to 120°F after 48 hours. For
conservatism we assumed 150°F LOCA temperature for all the

120 days of LOCA.

The object of this analysis is to show that the effect of the
test profile CDEF is equivalent or more to the required 120
days at 150°F (assumed for conservatism).

The first hour of the test profile which envelops the required
profile of the plant is neglected and only 11 hours of the
test (profile CD) is converted to 150°F by using Arrhenius
extrapolation. - '

a) Profile CD (Referring to Fig. 10)

Arrhenius equations:

_% (T2—T1)
.T1 T2
TX = TL e
where
Tx = time at an accelerated temperature =-ll hours
TLa='equ1valent time at lower temperature = to be calculated
g = Actlvatlon energy, EV (1.13 for XLPE per EPRI
NP-1558 Final Report, Sept. 1980, Appendix B)
K = Boltzmann's Constant = 8.617x105 EV/°K
T2 = Elevated temperature = 276°F = 135°C + 273 = 408°K
T, = Required temperature = 150°F = 65°C + 273 = 338°K

Substituting all the values

1.13 (408-338)
T8.617x10°5x408x338

11 = TL
Solving:
Tia = 343 days



b) Profile EF (Referring to Fig. 10)

Tx = 7 days. at 160°F

T b= 7 days'(assumedvsame'for conservatism)

Total Profile CDEF = T

L = 343 + 7= 350 days > 120 ‘days

Conclusion:

i) © As analyzed ‘in above calculationhs it is obvious that the

. conducted test is equivalent: to 350 days of LOCA at 150°F

- which is about 3 times the required operating time of 120
days after LOCA at 120°F. ' '

ii) A solutibn of Borated water‘(17201ppm of boron as boric acid)
- | was sprayed throughout the test.

Conéidering'the'above it is concluded that the conducted test is
more severe than the required conditions of the plant.
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30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
~ SURRY 1 :

COMPONENT

TER Item No.: 38
TER Category: ITa

Description: 1000 VOLT CONTINENTAL CROSS LINKED POLYETHYLENE
INSULATED CABLE

Manufacturer, Model: Continental Wire & Cable
Tag No(s).: Spec. No. NUS-420, SN-1463 |
Worksheet No(s).: 6-42

QDR No.: 5437-60-01

Location: RC-3A

DISCREPANCY

Licensee qualified the subject cables but did not
furnish the manufacturer's certification regarding:
1) cable construction methods (chemically cross linked
or irradiationally cross-linked) used and 2) applica-
bility of the test reports to the subject cables.

RESPONSE

Continental Wire & Cable (Anaconda) correspondence
letters included in the referenced QDR (included in
attachment to this TER item also) were re-reviewed and
the applicability of the test reports to various cables
is established in the attachment of this TER Item No. 38.

Per IEEE Paper dated May, 1969 "Insulation and
Jackets for Control and Power Cables in Thermal Reactor
Nuclear Generating Stations" the XLPE insulated are de-
signated in radiation class 3 (8.8x108 Rads) and recom-
mended for nuclear use for safety related equipment.

This equipment should be classified in Category Ia,
"Equipment Qualified”



ATTACHMENT TO TER ITEM NO. 38
. VEPCO SURRY. UNIT #1 -

QUALIFICATION OF 1000V, XLPE Continental Cables

The qualiflcation of 1000V, Continental cross linked polyethylene
1nsulated cable is establlshed in 'QDR~5437-60-01.

1)

- 2)

3)

4)

5)

These cables were bought under specification no.. NUS-420
(SN-1463) in November 1971. °

Attached Anaconda (same as Continental) letters dated July
14, 1978 and July 11, 1978 (also included in .referenced
QDR on page 3a) indicate that they used CC-2210 FR-XLP
compound for all their cross linked polyethylene cables
which they supplied to VEPCO for Surry Power Plants.

Anaconda supplied the physical properties of CC-2210 cross -
linked polyethylene (used for Surry order) after wvarious
environmental conditioning, simulating a LOCA incident.

They also provided the radiation resistance curve vs the
tensile strength and elongation which are good for 600V
cables thicknesses listed in Table I of Attach. 3 for section
3a of referenced QDR.

In attachment no. 3 of page 3a of the referenced QDR

.5437-60-01 for Unit #1 (5437-130-01 for Unit #2) per

Table I they supply 600V XLPE cables from 25 mil's
thickness to 78 mils of the same compound, qualified
under the same curves which they provided with their
July 11, 1978 letter.

As stated on page 11 of Section No. 1 of QDR-5437-60- 01
(QDR-5437-130-01 for Unit #2) the insulation
thickness of the compound used  for the subject )
cables is 45 mils,which is in between the values listed
above in item 4. This indicates that the radiation
curves and other physical property curves are appllcable
to this cable also.

Conclusion:

By considering the above facts we conclude that, because,the
same compound is used for the thicknesses listed in Anaconda's
specification, the same gqualification reports are appllcable

to these cables as to those which qualified 600 volt XLPE Conti-
nental in the same QDR-5437=60-01 (5437-130-01 for Unit #2)

This clarification of the cable qualification should pre-
clude FRC concerns regarding the construction methods
used for the test cables and the appllcablllty of the

test reports as referenced.
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July 11, 1378
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Stcne £ Webster Ingiseering Co.
P.0. Box 2225 : ,
Boston, HA 02107 -

™

P taa gl cola

Attn: Eovard Redgate ' I
Re: TIPSO/ Surry Genera._ng Station ' : ' )
” Cowt.a_ata’ ¥ire and Calle :O‘S SKk-285 and ESX-1u58,

Dear Kr. Redgatc:

In respoacs to your request for additionzl inforzation con
CC-2210 FR-XLP pleace {ind attachad ouvr datz sheet cf August, -
1971 entitled "Fhysical Propirties of CC-2210 Crocc-linked
‘PE After Various Invircrnzental Conditioning, Si:ulatin; a
L,0.C.A. Incident in & Nuclear Generating Station™. We
furthor state that & FR«XLP ingulaticn material des-gﬂa;ed
CC-2210 was used on the abdbove referenced orogrs.

. o - Very truly yours. S

g; T o o . _CONTINENTAL WIRE ¢ CABLT

# | RS Canditls
%f— Paul S. Cardello o

GOSN Chief Engineer
%a PSC:ts
3 - ees File

- &ttachzants=2 :
i ' 3
3.
N

-t gogreswpes
ﬁ'
.
{
{

s

shasonSe Corokyy Conﬁou-wmrvlabbc«p. wae and See Dvison PO B 1833 Vet Pertylhvanad 17405 71777362
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aaconda Company Continantal Wire & tab_lo Corp. Wire and Cable Division P.0. Box 1883 York, Pennsylvan

ANACONDEA [\
July 14, 1978

Stone & Webster Engineering Co.
P.0., Box 2325
Boston, MA 02107 -

" Attn Howard Redgate

Re: VEPCO/Surry Generatlng Statlon
Dear Mr, Redgate' S

In response to your request, we have checked our files and
find that all instrumentation cable manufactured for the
referenced phogect, of the FR-XLP and Hypalon varlety, which
was ordered in the time period of 1989 through 1871, was
manufactured with a cross-linked polyethylene insulation
materlal des;gnated as CC-2210. .

Yery truly yours,

CONTINENTAL WIRE § CABLE

N2k S Gondibhs
Paul S, Cardello :
Chief Engineer

PSC:ts
cc: File

¢ e e et

i8 17405 717/752-2644
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30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT : -

. TER Item No.: 41
TER Category: IIa |
. Description: 600 VOLT CABLE

% Manufacturer, Model: The Okohite Company
Tag No(s).: Spec. Nos. NUS-365B, 365C, 365D, and 374, and 375
Worksheet No(s).: 6-50, 51,.52, and 53
QDR No.: 5437-56-01 and 5437-62-01
Location: RC-3A |

DISCREPANCY

The TER comblned cables with three different construc-
tions -- ERP and two types of cross-linked polyethylene
insulation -- into a single item.

RESPONSE

Three different responses are provided, following
for the three types of cable. In each case the response
justifies cla551flcat10n in TER Category Ia, Equipment
Qualified.




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

TER Item No.: 4la

TER Category: 1IIa

Description: 600 VOLT OKONITE CROSS LINKED POLYETHYLENE
' INSULATED CABLES

Manufacturer, Model: The Okonite Company

Tag No(s).: Spec. No. NUS-365B, SN 1380 and NUS 3650, SN-1392

Worksheet No(s).: 6-50 and 6-51
QDR No.: 5437- 56-01
Location: RC-32A

DISCREPANCY

Licensee qualified the subject cables but did not
furnish the manufacturer's certification regarding:
1) cable construction methods (chemically cross linked
or irradiationally cross-linked) used and 2) applica-
bility of the test reports to the subject cables.

RESPONSE

Attached copy of Okonite letter, dated Oct. 15, 1980
indicates that cables supplied under P.O. No. SN-1380
(Spec. NUS-365B) and SN-1392 (Spec. NUS-365C) were CB-XLPE
(carbon filled cross-linked polyethylene) insulated cable
and the qualification is described by IEEE-paper dated
May, 1969.

Per IEEE Paper dated May, 1969 "Insulation and Jackets
for Control and Power Cables in Thermal Reactor Nuclear
Generating Stations" the XLPE insulated are designated in
radiation class 3 (8.8x108 Rads) and recommended for nuclear
use for safety related equipment.

This equipment should be classified in Category Ia,
"Equipment Qualified”,

i
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OKDN'TE Ramsey, New Jersey 07448
CDMPANY .

2C1-825-C30C/Caonte. Okonize

October l:, 1980

Mr John Bonner

Stone & Webster Engmeer.nd Corpora.t:.on
Post Office Box 2325 :
Soston, Massachusetts 02107

Dear Mr. Bonner:

J.0. No. 12846, 44
Surry Power Station — VEPCO

Mr. P. Reilly's letter of September 24, 1980 has been referred to me.

Our records indicate that the cables of your letter were as follows‘:

No. _VEPCO P.0.# ' Okonite Factory Order £ L
| ' ' us-363
-1 SN-1380 _( . 03-0186 <« < pec # NYS-
' NUS - s C
2 SN-1392 03-0469 spec # _
. | e
3 SN-1417 01-3667 ~e— Shect NUS-36 Y
4 SN-375 01-3336 /07-0033 &— Spec. # NUs-374
5 SN-1446 - 01-4136

#1 - - 3 x1/C XLPE/Okoprene
#2 - 3/C - 250 kemil, Al - X-Olene - Aluminum Armor

3 - 3/C - 4/0 Okonite EP/Okoprene - Steel Armor
‘ 3x1/C, 1/0 Okonite EP/Okoprene - Triplex

g4 - 3x1/C, 3/0 Okonite EP/Okoprene - Triplex
3x1/C, #4 Okonite EP/Okoprene - Triplex

#5 - 2/C, #'12 OKonite EP/Okoprene - Okoprene Overall Jacket:
: 7/C, #12 Okonite EP/Okoprene - Okoprene Overall Jacke"

1/C, # & Okonite EP/Qkoprene
2/C, #l14 Okonite EP/Ckoprene - Okeprene Overall Jacket

Note that although you indicate that the cables are crossli.nked polyethylene
(XLPE), our records show that only two of the items were XLPE with the
others insulated with Okeonite EP/Okoprene,




..- Mr. John Bonner -2- October 15, 1980

e N - e L L R

We enclose 2 recent qualification report (NQRN-1l) which covers the
Okonite insulation, and has included in the test 2 chemical spray eéxposur e.
The test profile of the report accommodates the profile of your letter with
margin,

. The Okornite insulation covered by this document is only very slightly
modified irom that which was suophea to the Su Ty Stamon

The modifications in the compound are not generic in nature and, in our
view, do not effect the aouhcab:.llty of the document to vour cables.

We point out that the Okoprene on your cables is present for the purpose
of imparting flame retardancy to the cable construction, and that it is the
insulation a2lone that must perform through the simulated design basis
event. This performance is reported in the document,

The wall thickness of the samples tested were 30 mils which is equal or
less than weall thicknesses of Okonite insulation supplied on the cables of
the Surry Station so that the test is applicable to all the cables.

‘ Regarding the cables with crosslinked polyethylene, we enclose an IEEE

- paper which gives information and date on the material. The insulation on
the cables is a carbon black filled XLP and. in the paper this is referred
to as CB-XLPE.

I hope the information provided will'serve your purposes. If there is any-
thing further we can do, please call me.

Very truly yours,

THE OKONITE COMPANY

?

N
gt i

"J,’S. Lasky, V:.ce,Preszdent
&esearch and Engineering

JSL/row
Enclosures
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LT ‘ 30 DAY RESPONSE TO SER & TER
- ' ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

. COMPONENT '
' TER Item No.: 41b - :
- TER Category: IIa

. Description: 600 VOLT OKONITE EPR INSULATED CABLE

j Manufacturer, Model: The Okdnite Company
' Tag No(s).: Spec. No. NUS- 365D, SN-1417
;-Worksheet No(s).: 6-52
" QDR No.: 5437-62-01

" Location: RC-3A

DISCREPANCY

_ Licensee qualified the subject cables but did not
furnish the manufacturer's certification regarding:
1) cable construction methods (chemically cross linked
or irradiationally cross-linked) used and 2) applica-
bility of the test reports to the subject cables.

. RESPONSE

Attached copy of Okonite letter, dated Oct. 15, 1980
(also included in QDR-5437-62-01) and worksheet no. 6-52 -
of 90-day review, Rev. 4 indicate that the cable supplied
under P.O. #SN-1417 (spec. no. NUS-365D) is EPR insulated
and qualification of this cable is addressed in thelr '
report no. NQRN-1,

Qualification of this cable, addressed in QDR-5437- -60- Ol
is based on the same Okonite Report #NQRN-1,

This equipment should be clas51f1ed in Category Ia,
"Equipment Qualified", . : =
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OKONITE
CDMPANY

Mrzr. John Borner

Stone & Webster Engineer
Post Oifice Box 2325
Soston, Massachusetts 02107

Dear Mr. 3ornner:

J. O.
Surrv Pow

Octooe- l:, 1980

ing Corporation

No., 12846, 44
er S2Hion — VE2CO

Mr,

Our recoxds indicate tha

P. Reilly's letter of September

t the cables of vour letter were

24, 1980 has been referred to me.
z2s follows:

Okornite

No. VEDCO P.O.# Factorv Order 2 2
us-365
1 SN-1380 03-0186 <— Spec#N
. Nus -265C
2 SN-1392 03-0469 e— Spec # i
P -
-3 SN-1417 01-3662 <~ SF"‘C*"“S -36 ‘
4 SN-375 01-3336 / 07-0033 — s\xa 4 NUs-374
5 SN-1446 - 01-4136
21 -  3x1/C XLPE/Okopreae
22 - 3/C - 250 kcmil, Al = X-Olene - Alumizum Armor.
3 - 3/C - 4/0 Okornite EP/Ckoprene - Stezel Armor
3x1/C, 1/0 Okozite EP/Okoprene - Triplex
24 - 3x1/C, 3/0 Okonite EP/Okoprene - Triplex
3x1/C, #4 Okonite EP/Okoprene - Triplex
#5 - 2/C, #12 OKonite EP/Okoprene - Okoprene Overall Jacket
7/C, #12 Okonite EP/Okoprene - Ckoprene Overall Jacket
1/C, # & Okorite EP/Ckorrene :
2/C, §14 Okornite EP/Okoprene - Okopreae Overall _Tacket

Note that although you indicate that the cables are crosslinked polyethylene |
(XLPE), cur records show that only two of the *.ter::s were NI.PE with the
ot‘*ers insulated with Okenite EP/Okoprezne,




We enclose a2 recent qualificaton repert (NQRN-1) which covers the -
Okonite insulation, and has included in the test 2 chemiczal spray exposw e, __
‘The test profile of the report. accommoaates the profile of your letier with

‘margin, :

! The Oko“-te :nsula.:on covered Dy "“s document is only ve-y s‘*cn y

ified frorm that which was suoo’md zo the >u-* ’ S“°~

e et —_—— e e e PR

The modifications in the comboound a-e not cener:c in nature a.nd .:1 our

view, do not effect the aon..lcgbll.ty oa. the qocm--ent to your caoles

We point out that the Okoprene on your cables is present for the purpose
-of impartng flame retardancy to the cable constructicn, and that it is the
insulation alone that must perform through the simuliated design basis
event. This periormance is reported in the document, : -
The wall thickness of the samples tested were 30 mils which is équal or-
less than wzll thicknesses of Okonite insulation supplied on the cables of -
the Surry Station so that the test is applicable to all tke cables,

- : Regarding the cables with crosslinked polyethylene, we enclose an IEEE

(.' - 'paper which gives information and datz on the material., The insuletion on

‘,..he cables is a carbon black flled XL- E, 'and in the paper this is referred .
to as CB-XLPE . _ o ’ R |

1 hope the information provided will serve your purpcses, If there is azy-
thing further we can do, please call me.

- - . ‘ . . - Very truly yours,
THE OQKONITE COMPANY
o .7
é’%#{( Vil e
'J,’S. Lasky, Vice,President

SL/row : : - ;
iL/, : fesearch and Engineering
Enclosures , .




30 ‘DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

TER Item No.: 41C |
TER Category: ITa
Description: 600 VOLT OKONITE XLPE INSULATED CABLE

~ Manufacturer, Model: The Okonite Company
Tag No(s).: Spec. No. NUS-374, SN-375
Worksheet No(s).: -53
QDR No.: 5437-56-01
Location: RC-3A

DISCREPANCY

Licensee qualified the subject cables but did not
furnish the manufacturer's certification regarding:
1) cable construction methods (chemically cross linked
or irradiationally cross-linked) used and 2) applica-
bility of the test reports to the subject cables.

RESPONSE

Attached copy of Okonite letter, dated Oct. 15, 1980
indicates that the cables supplied under P.O. #SN-375
(spec. no. NUS-374) were EPR insulated not cross-linked
polyethylene and the applicable quallflcatlon report is
Okonite #NQRN-1,

Worksheet no. 6-53 will be revised and included in
QDR-5437-62-01 (FRC TER No. 44) which addresses the
qualification of Okonite EPR cables based on the Okonite
Report #NQRN-1.

This equipment should be classified in Category Ia,
"Equlpment Qualified",

1

1
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"Dear M=,

‘Mz, John Bonner

‘Stone & Webster Engineering Corporation
-Post Oifice Box 2325

‘Boston, Massachusetts 02107

Bonner:

T.0. No. 12846, 44

Surrv Power StaHon — VEPCO

Mz, P. Reilly's letier of September 24,

Our recoxds indicate that the cables of you: letier

- OKONITE Samsey. NEw JE"‘s‘=y CTe4s
‘ CQMPANY 28°-228-C22C8+/Zazie Okomie
- - “October 1:,’"_{ 550 ‘ -

1980 has been refarred to me.

were 25 follows:

«_ < pec # Nus 2SR/

shec 4 Nus-l%i C

No. V’EPCO P.0.% Okonite Factorv Order 2
1 SN-1380 - 03-0186
2 SN-1392 03-0469
S
3 SN-1417 01-3662 < spec 4 NUS-36 »
4. SN-375 01- 3:36/01 0033&" s\>zc. # Nus- 174
5 SN-1446 - 01--136
1 - - 3x 1/c XLPZ/Okopreae
22 - 3/C - 250 kemil, Al - X- Olene - Aluminum Armor
£3 - 3/C - 4/0 Okorite .:.P/OkoPrene - Steel Armor
' 3x 1/C, 1/0 Okezite EP/Okoprene - Triplex
$4 - 3 x l/C 3/0 Okonite LD/Okoprene - Triplex

3xl/C,

#5 . 2/C, #12 OKonite EP/Okoprene - Oko-m ene Overall Jacket
: 7/C, #12 Okonite ::,P/Okonrene - Okoprene Overall Jac‘ce"

1/C, ¥ 6 Okonite £P/Okoprene

2/C, #14 Okornite E

Note that alth oug"z you indicate that the cablés_'are crosslizked polyethylene
records show that only two of the items were XLPE
others insulated with Okonite EP/Okoprene,

(XLPE), our

#4 Okonite EP/Okoprene = Triplex

/Okoprene - Okoprene Overall J’acket

with the




2- Oc:ober 13, 12980

We enclose 2 recent gqualification repert (NQRN-1) which covers the =
Okonite insulation, and has included in the test 2 chemical spray exposwe,
The test profile of the report accommeodates the proflle of your letier with

The oxite insulaZion covered by this document is only very sli lightly

modified from that which was su:m..nc to the Su Ty S.,a..lcn

The meodifications in the compound are not cener'.c in nature and, m our

view, do mot effect the a:mhcabl..ty of t':xe aocu:nent to your caales

We pecint out that the Okoprene on your cables is present for the purpose

of impardng flame retardancy to the cable construction, and that itis the
insulation alone that must pericrm through the simulated de51gn basi

event. This periormance is reported in the document. - . |

The wall thickness of the samples tested were 30 mils which is equal or~-
less than wall thicknesses of Okornite insuiation supplied on the cables of
the Surry Stadon so that the test is applicable to 2ll the caole

Regarding the cables with crosslinked ::olyeé'ny‘ene, we enclose an IEEE |
paper which gives information and datz on the material, Thke insuletHon on
the cables is a carbon black filled XL- E, and in the paper this is referred-
to as CB-XLPE. - | : '

I hope the information orovided will serve your purpeses, If there is azy-
thing further we can do, please call me, -

Very truly yours

TEE OKONITE COMFANY

7

i i o

J,'S. Lasky, Vice, P.es* ent
Qesearch and T-‘*xg._nee- ng

JSL/row
Enclosures
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R 30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

SURRY 1
. COMPONENT

TER Item No.: 42
TER Category: IIa

. Description: 600 VOLT, ,COLLYER CROSS LINKED POLYETHYLENE
: INSULATED CABLE ‘

i Manufacturer, Model: Collyer Insulated Wire Co.
A Tag No(s).: Spec. No. NUS—36SE, SN—-457
- Worksheet No(s).: 6-54 |

QDR No.: 5437-44-01

Location: RC-3A

DISCREPANCY

, Licensee qualified the subject cables but did not
. furnish the manufacturer's certification regarding:
| 1) cable construction methods (chemically cross linked
or irradiationally cross linked) used and 2) applicability
of the test reports to the subject cables.

RESPONSE

Per Collyer correspondence letter dated Sept. 10, 1971
(included in the referenced QDR page 2a, in the end) the
Purchase Order No. SN-457 (Spec. NUS-365E) was cancelled
in its entirety. A

Also the review of the plant records reveals that the
Collyer, XLPE cables are not used for any safety-related

- . equipment which is located in the harsh environment and
! listed on the Master List. '

This equipment should be classified in Category IIIa

"Equipment Exempt from Qualification". :




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
- SURRY 1 :

COMPONENT

TER Item No.: 46
TER Category: IIa
Description: HIGH TEMPERATURE CABLE FOR SUPPLY POWER
TO SAFETY SYS.
Manufacturer, Model: CONTINENTAL WIRE & CABLE - SILICONE RUBBER
Tag No(s).: NUS-326
Workshéet No(s).: 6-60
QDR No.: 5437-47-01
: Locétidn: RC-3A

DISCREPANCY

Qualification was not established for this item
because the review package (QDR) was not provided.

RESPONSE

The QDR listed under COMPONENT was prepared subsequent
to submittal of the SER and 90-day Rev. 4 responses. The
QDR establishes qualification, and is being submitted at
this time.




.

30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

TER Item No.: 47
TER Category: Ila
;Description: 5KV COLLYER CROSS LINKED POLYETHYLENE
INSULATED CABLES
5 Manufacturer, Model: Collyer Insulated ere Co.
' Tag No(s).: Spec. No. NUS-364, SN-1250
_ Worksheet No(s).: 6-60a |
" QDR No.: 5437= 46-01
Location: AB-27 .

DISCREPANCY

Licensee qualified the subject cables but did not
furnish the manufacturer's certification regarding:
1) cable construction methods  (chemically cross linked
or irradiationally cross linked) used and 2) appllcablllty_
of the test reports to the subject cables.

. RESPONSE

The review of the plant records reveals that the
Collyer cables are not used for any safety-related
equipment which is located in harsh environment. -

This equipment should be classified in Category IITa
"Equipment Exempt from Quallflcatlon" )



30 DAY RESPONSE TO SER & TER.
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1 :

COMPONENT

TER Item No.: 51

TER Category: IIa
Description: LOW HEAD SAFETY INJECTION PUMP MOTOR

Manufacturer, Model: Westinghouse ABDP
Tag No(s).: 1-SI-P-1A,1B

‘Worksheet No(s).: 6-198, 6-199

QDR No.: 5437-43-01

Location: SFGD-1

DISCREPANCY

Licensee qualified the'equipment, but did not furnish

sufficient documentation to support (1) the similarity
between test specimen and the equipment, (2) radiation

resistance of the lube o0il and bearing grease and (3) aging

surveillance and replacement schedule.

RESPONSE

Westinghouse correspondence letters, included in the
referenced QDR, were re-reviewed and we conclude that the

similarity between the test specimen and the equlpment is

established.
This equipment should be class1f1ed in Category IIc.

"Equlpment Satisfies all Requirements Except Qualified
Life or Replacement Schedule Justified".

The attached discussion and clarification of the low
head safety injection motors should preclude FRC concerns
regarding the similarity between the test specimen and
the equipment, radiation capabilities and aging qualifi-
cation.



ATTACHMENT TO TER TTEM #51
" (VEPCO SURRY.UNIT #1)

LOW HEAD SAFETY INJECTION PUMP MOTORS ‘(Tag Nos. 1-SI-P-1A,1B)

Tag Nos: 1-SI-P-1A,1B:& 2-SI-P-1A,1B
ODR Nos: 5437—43—01 for Unit'#l and‘5437—105—01 for Unit #2

1. Slmllarlty Between Test Motors and Plant Equlpment.

i) Westinghouse letter dated 4/9/81 in reference to
: - letter NCW-1317/NAW- 3615 (page 2d of QDR) indicates
that:

a) The subject low head safety injection pump motors
were rewound in accordance with their insulation
specification, LIT-Spec-711306 (Page 26 of QDR-
5437-105-01%). Since this specification was in
use for several years before and after these
motors were rewound, the probability for the use
of other materials or procedures is minimal.

b) The thermal endurance test of this thermalastic
epoxy system was in accordance with IEEE Standard
275-1966 which describes the complete procedure
‘ (like cycle of oven aging, temperatures, aging
‘ . time, mechanical, vibration, humidification, etc.).

c) Test results show that this insulation system
performed as well as the latest Class B therma—
lastic epoxy system.

ii) Westinghouse letter no. NAW-3601 dated Aug. 19, 1980
(page 2c of QDR) indicates successful qualification
testing of motors with thermalastic epoxy insulation
systems, documented in WCAP-8754, including all organic
insulating materials. Therefore wedges and cabling
need not be addressed separately. The results of
actual tests are available in Westinghouse files.

iii) Review of the insulation specification LIT-711306
(page 2c of QDR-5437-105-01) indicates that the
insulation system consists of sheets of Mica embedded
in a solvent-less epoxy resin which is the same as
that described in Westinghouse WCAP-8754, Para. 4.2.

iv) Westinghouse discussed thermalastic epoxy insulation
in their application data 3170 (copy attached).
Review of the insulation specification LIT-711306
used for the subject motors indicates that the insu-
lation materials, listed in the questioned specifica-
: tion are the same as discussed in their application
" date 3170.

,*Page 2c of Unlt #1 QDR-5437- 43 01 does not contain speC1f1catlon
LIT-711306.



Considering the above it is concluded that the insulation

- system of the subject motor is the. same thermalastic epoxy

insulation.as that of the test specimen of Westinghouse
WCAP-8754. This conclusion is further supported by - the
fact that all Westinghouse motors with thermalastic epoxy
insulation system were wound in.accordance with = - | only -
one insulation specification no. LIT-711306. ‘

Review of the plant malntenance recOrds confirms that for
low head safety injection motor lubrication chevron SRI #2
has been used. The radiation resistance capabilities of
Chevron SRI #2 is 1.8x108 Rads per Westinghouse letter

' NAW+3620'dated Nov. 18, 1980 (included in the Ref. QDR).

Because this quallflcatlon value of 1. 8x108 Rads envelops
the plant required dose of 8. 0x106 Rads, the subject
motor lubrication are considered quallfled for the radia-

- tion.

Although an aging analysis was performed (see the attached

analysis) a detailed maintenance, aging surveillance and

replacement schedule will be submitted.

QUALIFIED LIFE OF WESTINGHOUSE LOW HEAD SAFETYIINJECTION MOTORS

1)

2)

'3)

Westinghouse letter #VPU(RRK)-48 dated Jan. 9, 1981 (page

2d of the QDR) indicates that the actual maximum winding
temperature rise from test is 70°C at 1.15 SF load for the
Surry pump motors. .This gives a maximum continuous operat-
ing temperature of .110°C- (70+40) at the plant normal ambient
temperature of 104°F: (40°C).

‘Because the plant environmental conditions for the motors

do not change during the LOCA/HELB the same operating
temperature (110°C) is considered during normal as well as
during LOCA conditions. ' : :

These low head safety injection pump motors are regquired
to operate during LOCA period of 120 days and periodic
testing of about 2 hours a month. The total operating
time during 40 yrs life 'of the motor is calculated below.



4)

5)

i) Periodic testing during 40 years = (2 hrs/month)x12x40
: ' - = 960 hrs

ii) LOCA period = iZO.days = 2880 hrs

fotal.COntinuous operation =(§60+2880)='3840 hrs

For conservatism it is assumed 'in the following analysis
that the subject motor will run continucusly for one year

(8760 hrs) instead of 3840 hrs.

From Fig. 4-1 of WCAP-8754 (thermal aglng curve for therma-
lastic epoxy system, per IEEE Std. -275-1966) the quallfled
life at 120°C = 200,000 hours and from Fig.. 9-1 (in which

~Westinghouse has drawn a most conservative projected

qualified insulation life of motor) the qudlified life at
120°C = 96,000 hours.

Acti&ation Energy:

The activation energy is calculated by Arrhenius extrapola-
tion as follows:

From Fig. 9-1.of WCAP-8754 the qualified.life at 120°C =

90,000 hours and at 130°C = 45,000 hours.

Arrhenius equation

_ 2 Ty Ty)
T1 T2
TX = TL e
where |

Tx = life at a higher temperature T2'= 45,000 hours.
-TL'= life at a lower temperature = 90,000 hours. - |
§ = activation energy = to be éalculated
K = Boltzman Constant = 8.617x107°
T, = Higher temperature = 130+273€= 403°K
T, = Lower temperature = 120+273 = 393°K



' Substituting in the above equation:

g % (403-393)
~8.617x403%393x10">.

44,000 = 96,000 e

Solving:

6) CALCULATION OF QUALIFIED LIFE:

From Fig. 9-1 of WCAP the qualified life -at 120°C is 96,000
hours. Out of this life the motor is required to operate .
for 8,600 hours only (see sec. 3 above) at 110°C. " Assuming
it operates at 120°C, (for further conservatism) the follow-
ing analysis shows that the remaining continuous operating
life of 87400 hours is more than the 39 years of how
operating life at plant ambient of 40°C (104°F). -

Applying Arrhenius eqdation;
g_ (Tz—.Tl)

Tle2

Tx = TL,e

T = 87400 hours

X
T, = to be célculated
T, = (40 + 273) = 313°K
} T, = (120 + 273) = 292°K
K = 8.617x10 >
@ = 1.0 (see sec. 5 above)
Substituting:
1.0x(393-313)
87400 = T, e' 8.617x107°x393x313
Solving:
TL = 659642 ho@rs = 75 years

Conclusion:

. : From the above analyslis it is concluded that the subject
' motors are .qualified for a life of at least 40 years
under the specified service conditions of:the plant.
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Thermalastic Epoxy insulation is the stand-
ard on all large ac machines, 7,000 volts
and below, burlt at East Pittsburgh using
form-wound coils. up through the B5" dia-
‘meter frame si1ze. This will include pract-
cally all type F/A machines. 11 is also now
available on some machines rated 13.8 kV.

Thermalastic Epoxy 1s 8lso available on form-
wound couls for ratings manuiaciured at the

Butialo Planit.

‘Thermalasuc™ hes made an enviable name
for itself &s an insulation. It was the {irst
real edvancement in insulztion in over 20
years when it was first introduced in 1849
on large turbine generators.

Westinphouse bepan 10 use it on large

motors in 18521t is imporant to remembes- — resin-into -2 solid which locks &nd binds - -

that Thermalastic insulation is 8 system,

not & materiel. As such. it is not static and

many improvements in s components and
processing have been made since it was
first used.
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Continuous research and testing of all
known insulating materials and systems
have enabled Westinghouse to keep Thet-
malastic insuiation betier than any other
insulation.

One basic feature of Thermalastic Epoxy
insulation is the use of mica in the ground
wall. No other matenial can equal mica trom
the standpoint of electnc strength, voltage
endurance and rehiability.

Solventless epoxy resins are impregnated -
into the mica which has been preplaced
on a form-wound coil. Then with both
mica and resin in position, chemical re-
action is initiated which transforms the

the mica into a composite mass. The result-
ing end product then takes adveniape of
the excellent properties of both the rica
and the resin. The outstanding charscter-

_istics of the epoxies is their extremely

S ne s e s

...system are the same.

Thermalastic Epoxy
Insulation
For Large Ac Motors

F/A &nd other Motors with Form-
Wound Coils — Squirrel-Cage, PAM,
Wound Rotor, Synchronous

good resistance to moisture and to prac-
tically 8!l types of chemical contaminants.
They have been proven in laboratory tes:s
described later and by field service.

Processing Thermalastic Epoxy insutauon
includes vacuum-pressure impregnauon of
the complete wound stator, stator coiuls as
well as coil connections. Trus makes 1t
possible 10 give all parts of the windings
the full eftect of tne high resin filt that is
schieved with the vacuum-pressure tech-
nique. The coils are not deformed ot
stressed after impregnation.

The processes described are those of the
Large Rotaung Apparatus Division m East

—-Pittsburgh:-Pnmanly due to ditferencesn- - - --

the size of motors manufactured at tne
Butialo Large Ac and Dc Motor Division,
specific processes vaty in minor detail. The
essential charactensucs of the insulaton

September, 1971
Superseces Technical Data 3170, dated June, 1968
E. C/1738.17240/DE

Application Dae 3120 Pape 1. . I..
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Westinghouse

Stator Coils

Tne insulation immediately adjacent 10 the
copper conductors 1s generally that which
insulates the various twirns in the coil from
each other. This 1s a very imperiant part of
the insulation system, one which freauently
1S nOt given the attention 1t deserves. Since
the majority of ac motors are started
actoss-the-line, there 1s 8 possibility that
steep fronted. impuise type waves can be
imposed on the winaing. Thase waves
1e2us LS elesins siress on the turn insu-
1210n, espedially tne turns of tne stator
cous near the line terminals.

In the light of these facts and the peneral
ingustry trend 1o higher operating voltages.
mica, which provides a positive electric
barrier of very high strength. is used as
turn insutation for all cous rated 4 kV and
above for the larger size motors. On smaller
size motors. this additional strength, where
required. is obtained by the use of enamel
plus couble dacron-glass covering.

Siot Insulation (Mico Tapered Mico Wrgpper -
Wrapper Appiied in
Sneet Form)™ |

for Smocth Joint with

End T
ne lape insuiated

Conductors

End Turn
Insulotion

Extra Toping for

Lead kemnforcements Outer Binder

Fig. 1 Typica! s1rtor coil showing eiements of
insulation,

The micaceous ground insulating matenals
are apphed as shown in detail in Fig. 1. Al
matenals used are designed to be both
compatible with, and selected components
of. the complete insulation system. -

Winding Stator

e e e - Al R ST Of the Winding operation the -
" stator core consists of the assembled
punchings and restraiming end plates. thus
prowiding a8 maximum of gccessibility dur-
ing coil assembly of larger size motors. The
fact that the coils sre uhimpregnated at
Tt T T tomm T it grus stage provides ease of installation.

.

The eng turns of the stator coils sre firmly
bracea to withstand full-voltage stans with
a senies of insulated support rings as well
as braces bewween coil end turns, which in
effect form an archbound structure at these
poinis The malenal used as a brace be-

- tween coil end turns 15 a non-woven poly-

ester felt which has both resiliency and
absorpency.

After instaliaton of all coils ang comple-
tien of weaging and bracing. the connec-
tions &re made and insulated. and the stator
1s reaay for impregnation.

Vecuum-Pressure Impregnation

Tne preneates siator is lowered into the
vacuum pressure tank, and the air evacu-
ateZ 1o a very low absolute pressure. The
epoxy resin 1s then introduced, while main-
taining tne vacuum, to a ievel that com-
pleteiv submerges all parts of the winding.
Tne vacuum is then released and replaced
witr positive pressure of several atmospheres
ove- the liguid resin. Follow:ing these steps

trz stator 1s removed. as shown in Figure 2.

Fip 2. Aherimpregnanon, the stator 13 removed from
the tank and placed in an oven for curing.

Tne nex: step :n the process takes place in
an oven. wnere the restn is cured.

In adaimon 1o the impregnation of the
winaimng. the bracing system has been built
“in place” by the absorption of epoxy resin
ang subsequent cure 1n the polyester fell.
This gives very high strength 10 the bracing

“scheme.

Durning the manufacture of the coils and

wingding. quality control procedures are

use2 continuously 10 monitor the phystcal
dimensions and electnical integnty of the ,
insutation. T
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Evsluation end Test Program
Thermalastic Epoxy insulation was adopted
as standard for large ac motors only atter
completion of an extensive evaluation ang
test program. A descnption of some of the
more important tesls follows.

Electric Strength

Since the fundamenta! function of insula-
tion is 1o withstand elecinc stress. the first
series of tesis on any insulation svsiem is
1o determine i1ts shorn-time electric strength.
Complete insulated coils are used for this
test.

It 1s desirable that for any panticular voltegs
class 1he average breakdown voltage be 2s
high as possible. However, it 1s essential

. that the values be examined and analyzed
statusucally. It1s the Westinghouse concept
that. using the pninciples of staustcal
analysis. the coils have a breakdown level
well above the test leve! for indivicual coils.

Thermalastic Epoxy insulai:on has both 2
higher average shorn-time electnuc strength
and i1s more reproducible frem coil-to- corl
than other insuiation systems.

Volitage Endurance )
Since insulation in large machines is ex-
pected to perform for a lohg period of time.
a voltage endurance test has been devised.
in this test. sample coils are prepared and
connected as described for the shor-time
electric tests. :

Eiectric strength is evaluated in depth by &
series of breakdown tests for each insula-
tion system. A group of sample coils for
each system Is tested at various voltage
levels for fixed time intervals which may be
one minute, one hour, one week or more.
By plotuing average “‘hold™ values for the
differen: ume perniods, a voltage endurance
curve is created. Such a curve 1s shown in
Figure 3.

Much of the data thus obtained tends 10
plot in a straight line. One way of fooking -
at'such data is 10 establisn an “operating
level” and examine where 1he extrapolated
voltage endurance curve will intersect this
“‘operating level”. The Thermalastic insula-
tion curve intersects the operating stress
level at @ ume 1in excess of 100 years. Tnese
are results of laboratory tes:s on only one
of the aegrading mechamsms that alfest
insulation and. therefore. are not complete
indications of actual operating life. How-
ever, sysiems that fail 10 give indications of
szusiactory Ife in this very fundamental
1test are not considered favorably.
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Thermalastic Epoxy

insulation
For Large Ac Motors

F/A and other Motors with Form-

Wound Coils — Squirrel-Cage, PAM,

Wound Rotor, Synchronous
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Westinghouss

Moisturas Resistance

Tre first screening test for moisture resist-
ance s a 1est ¢n individual coils suspended
in salt water. These are standard coils sub-
merged excect for tre leads and front loops
and contiruously subjected to normai
voltage to graund. This is the value of the
maxmum hin2-10-ground operating voltage.
Total hours to failure are then measured for
each of the systems under investigaton.

R L T
Trermziest:c Eoovy

! |
300 &0

OO 222 500

o
.
L
L]
1
]
:
3
2
Cays woFoiture

verage hife of insulanion systems. immersed
age appiied continuously,

qute 4 stows tre resulis cbtained by this
matncd. As 2an 52 s2en. the epoxy resin
mgregnant :moars oulsianding moisture
resisianca 1o tne Thermalastic concept.

361873
Fig. 5 Complets motor winding immersed in water
for test of morsture resistance.

Tasis on insividual coils without connec-
ucns. however, are not the entire story. The
mo.sture res:stance of complete windings
nas also been investigated. in Figure 5 a
winging including all connections 1s shown
completely submerged «n a tank of salt
watar. The winding leads are connected 10
a megohm br:icge so that insulation resis-
tance can be measured.
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Davs in Solt Water
Fig. 6. Insulanion resistance — throughout 14 day
pencd. E - .

A complete 4160 velt Thermalastic Epoxy
stator was submerged in a tank of water
contamning 5% salt by weignt (aporoximate
sea waler concentration) ‘or a pencd of 14
days. The insulation resistance was check-
ed threugheut this penod. Figure 5 1s the
piot of insulation resistance cbtained
throughout tne 14 cay perod.

There are vanations in the level, probably
cue to changes 1n the concuctivity of the
insulation surfaces at the winding terminals,
but all reacings are quite righ. Figure 7 is
a clot of the dielectric absorption tests
taken before and after the 14 day penod
while 1n the water. -

At the conclusion of thus cenod the stator
was removed from the tank and without
nnsing or drving was subjected to 3 4800
volt ac rms high potential test. The winding
withheld this test with no difficulty. This
indicates the winding could have been
cleaned and dried and returned to service.

In still another test on a complete winding.,
the effect of continuous exposure to 100%
relative humidity at 50°C was invesugated.
in some respects this 1S 3 more severe test
than actual submersion since water vapor
has a migh degree of penetration through
films. Figure 8 shows the results. After
more than 3000 hours of this type of ex-
posure. the Thermalastic Epoxy insulated
winding stli had insulation resistance
measured in thousands of megohms.

100,000 |
o

35

- .1
p: 3 =
310,000,_._.- oy 1_4 ;
. 3 : {Aber 2
§ VI AR SRR BN
== VEJ - .‘ M ‘ P O
& B ‘i [N B -
S 3 L. L3 .i“-_-’
:g w2l SRR NN
- »° O
£ . "s -2 LI
2 N R
"" : i Doy - .
Wi rad Al
255751152 3 4 567 2910

Twne - Marustos

Fig. 7. insulanon ressstance — befors and atrer 14
day period. .
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Fig. 8. Tests of wound 4160-volt stator under
conditions of 100% humidity.




Chsmical Resistance .
Resistance to chemical contaminants 1s
another factor in manv ingustnes. in look-
Ing atresistance to acids. bases ana sol-
vents, ncthirfig has been found that is the *

.equal of the epoxy resins. Table A shows a

tabulanon of some of the many tests mace
wherein resin samples were subjected 1o
liguid batns of various contaminzting ma-
tenals. Tne resin used in Thermalastic
Epoxy insulation snows outstanding resis-
tance to all of them.

Thermal Endurance )
Temperature 1s widely accepted as being
one of the miting factors 1n insulat:on life.
To determine the ability of insulation 10

. stand up under thermal aging. testing 's Jone

by following the basic concept of func-
tional testing outlined in {EEE 275.

This 1s the “‘motoretie” type of tasting
wherein small, complete coils are made in
accordance with actual processes em-
ployed in the insulation system being eval-
uated. These cous arethen mounted in slots
on a moioretie and the leacs brought out :n
an appropriate fashion as snown in Figure 9
50 that electnical tests can be made. These
motorenes are then subjected 1o a cycle

of oven aging. mechanical vibration,
humidification ano electrical test. Following
this. the cycle is repeated and the number
of cycies to failure 15 recorded.

343066

Fig_. 8. “"Motoretie™ used for testing thermal en.
dutance of insulation systemns,

This is a comparative test only. There are
no standard values for the test condinions
of number of cycles or the hours of aging
that a system should withstand. Itis known,
however, that for more than 30 years class
B insulation has been in service angd that

1t has performea sausfactorily. The proce-

--dure s -therefore, 1o compare new or pro-

posed systems with the older service-
proven systems. Figure 10 shows the data
obtaned by such tests. Hours of hfe 1s
piotted loganthmicaliy on the vertical axis

Thermalastic Epoxy
Insulation
For Large Ac Motors

F/A and other Motors with Form-
Wound Coils - Squirtel-Caga. PAM,
Wound Rotor, Synchronous

Table A
Solvent & Chemical Resistanca of Thermsalzstic Epoxy Resin Castings
Solvent t T.me of [ Shore D ! Percentd | Percentd | Raurg
+ imemersion | Hardness i Weight Cnange i Thickness of Change §
- - " :
50% 1o | B4 o I 0 | Excetiont
Acetic ! Z4 nours | s f 0 ' 0 i
Acig | 48 hou's | . 85 0 | 0 H
' 7osys 85 0 | O '
i W oays 86 0 i [¢] ;
10% Po - l 84 0 0 | Excellen:
Scawm | 24 hours : 85 0 oo :
Hycroxioe | 48 nours | 85 0 o] !
: | 7aays | es 0 0 ;
} 10 cays | 88 0 I o i
Aceicne c 0 i 85 . 0 ) ! Good
i 24 nours I & + 86 .+ 95 I
| 48 nours | 45 +153 P +17.5 ;
i 72 nouts .. Decomposec Poeeen " :
110 oays ! P i
Senzene 0 i 87 .0 i 0 ; Exceller
1 28 nours 88 0 | 0 !
i 48 hours. ' es 0 N 0 i
© 7 0ays 88 o] ! 0 H
' 10 days l g8 . I o | o -
Tnenicro- 0 i 86 0 l 0 { Geoe
etnyiens ! 24 nhours 48 + 756 ¢ 4155 i
+ 48 hours e Decomposed ieane H
t 7 says H cees P oeee ;
10 zavs RS BRI :
Distiiea - G ! 83 0 : 0 I Excenert
H;0 ! 24 nours i 85 0 1 0 1
: 48 nours i 85 0 0 !
© 7 cays. g5 0 0 :
10 gavs - 85 0 0 :
D Negiecung changes less than 1%,
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Fig. 10. Thermal endurencd of insulation systams for
rotating machines tested in motoraties in sccordancs
with IEEE 275 (5000 voit proof test).

agamnst temperature on the hornizontal axs.
As can be seen, the life of all systems de-
creases with increased temperature. The
“pre-Thermalastc™ curve Is the data ob-
tained on the class B insulauon system
used pnor to Tnermaiastic. in going 1o the
Thermalaslic Epoxy system, a curve is ob-
tained which s shifted over on the thermal
sCale by about 25 C. This in itself indicates
a high order of ~tnermal reserve” (n.1 her-
malastic Epoxy insulation. This system
quahfies for class F thermal raung. *
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Westinghouse

Thermal Cycling

AJd moiors Wnoservice are required 1o with-
siz73 vanving degrees ot thermal cyching.
T-2 zoility of Thermatast:2 £poxy insulation
10 w1rstaro thermal cychng and maintain
m.o sture resistance 1 dramatically demon-
sir3:23 oy tre following test.

371544

F-g.11. Cychng test of wound stator-packed with
ice.

k1 smows 3 wound stator packed
«€2 5O that the -mbedced thermo-
8PS .n 1m2 wing:rg incicate minus 4G°C.
Wmentne yeinIing realned tnis tempera-
rs tne ory ice was remgyved and the
s:zizt was immediately pigced in an oven,
w~-cn rad peen preneatzs to 150°C. This
-ecea3tsa four imes. cychng between
2 temperatuie imits, and the stator

r compietaly submergad in water, Fig-
ute 12 shows the results obtained. and in-
123 that the morsture resistance s un-
z%2212d by thermal shocks of 190°C.
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Frg. 12. Etect of thermal cycling on Tharmalastic

Epsuteaissutation Seiwesn temperaiure of —40°C
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Mechanicel Strength

All motor insulation may be subjected to
severe mechanical stresses guring opera-
tion. To determune the ability of tne com-
plete Thermalastic Epoxy winding 10 wwith-
stand mechanical stresses, the following
test has been dewised.

When a motor winding s first connected
across the line. there 1s a large current in-
rush to mechanical forces, which tend to
severely distort them. Adequate bracing
prevents the actual deformation, but the
forces are nevertheless present.

A motor w:th Thermalast:c Epoxy mnsulation
was subjectec 10 1.000 fuli-voltage siarts.
Afizr completion of the 1,000 fuli-voltage
siarts, the entire wound stator was suo-
merged in a tank of water and a ten-minute
dielectric abserotion curve was mage
immediately afi2r submersion.
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Fig. 13. Insulation resistance charactensucs of sub-
merged Thermalastic Epoxy stator winding

(4160 volts) efter motor was subjected to 1,000
full-voltage stans.

Even after these severe conditions. the
winding had greater than 10,000 megohms
of insulation resistance after ten minutes
of voltage as shown in Figure 13.

Abresion Resistance

Motors are not infreqguently expected 10
operate In an environment wnich subjects
the coil insulation to bombargmeant by
highly abrasive particles. This occurs pa-
cause the cooling air which 1s circulated
through the motor'cemes from the sur-
rounding atmospnere of the motor and
often contasns a grest deal cf abrasive
particulate matier. Tnis part:culate matter s
forced at high velocity over tne ena wind-
ings of the stator coils and 1s equivalent 10
a sandbiast commoniy used in many tngus-
trigl apphcatiens for cleaning and strpoing
operatcns.

In orcer 10 allow the wingings 10 operate
under these advers2 cocnditons. scecial
treatments have been developed. It s weil
known that elastomers or rupbers are
capable of absorbirg energy uoon impact
with another narder matenial. Tnerefore. 1ne
special treatments consist of a layer of an
elastomenc matenal wnich is capable of
absorping this energy and literally bounc-
ing the abrasive parucles ¢if the surface.

The coatings are aror2d ovar the com-
pleiad winging bv c:ppirng or spray.ng so
as 10 provice an enargy-acsoroing surface.
Tnis nad 1o be a very special cozting which
would have the abilitv 10 work rot only as
applied, put also at (n2 operatrg lemcera-
ture of the coii surface ard to mairtain ins
property over the long penoas of time the
machines are expecled 10 run.

Radiation Rasistance of Tharmalastic
Epoxy Insuiation

Of the vanious components that go to maka
up the Thermalastic £poxy insulation sys-
tem. the epoxy IMpregnant 1S the Most Sus-
ceptible to ragdiation gamage. The mica
and fiber glass portions will be unaffected
by dosage levels that would gestroy the
impregnating restn. However, the epoxy
impregnant, because of 115 aromauc nature,
15 one of the betler resinous materiais with
regard to radiation resistance, having a pre-
dicted hfe of 40 vears at a dosage of up

10 10° rads at low radiation rates of less
than 100 rads per hour. Normal radiation
levels witnin the containment vessel of a
nuclear power station are below a rate of
50 rads per hour with a total oosage of

2 x 107 rads over a period of 40 years.
Therefore. Thermalastic Epoxy windings in
a typical radiation environment will operate

ation due to the rad:ation.

Lo~

many years.with no.measureable . delenors . . ——.. oo



Winding Repairs

The standardization of Thermalasx.‘, Epoxy

insulation for large motots allows a com-

pletely new approach to the subject of

winding repaus and the desirabihity of
anymg spare couls.

First of all. the possibiity of winaing re-
pairs being required :s reduced 1o a muni-
mum far below that possible with any pre-
vious insulation system.

The basic approach is 1o provice for the
contingencies that may anse with minimum
total expense 1o the user ncivo:ng both
repair and cowntime cost.

Depending on the extent of damage,

several alternatives are available ior wind-
ing repans: -

1. Mgst failures resulung from accidental
mechanical damage cccur on the end
windings where the coil is exposed. Re-
pairs to the end winding external 1o the
cor2 can be made by the conventional
patchirg method.

2. !n the remote pessibility of coil failyre
witnin the slot, it 1s not practical to replace
co:ls by conventional means. Tre very
processing of complete impregnation and
bonding which insures a failurz-free coil
also makes it impractical to hift enough
coils to replace both 1op and bottom coll
sides of a damaged coil.

To replace a damaged coil in any machine, -

it has always been necessary 10 lift at least

" a tull throw of coils 10 get the new coil in.

Quite often, this operation results in dam-
age to oiher coils. Therefore, when spare
coils are considered desirable, it has been
standard practice to carry at least % or % of
a set to replace one or two damaged coils.

Westinghouse has developed a technique
of coil replacement, for use on motors

.manutfactured at East Pittsburgh, which

makes it unnecessary to disturb any coils
except the damaged coil or, at most. the
other coil in the same slot.

For Thermalastic Epoxy insulated machines,

a standard-repair kit can be supplied in-
cluding six half coils suitable for replacing
either top or bottom sides of the coil. Also
included are the necessary matenals, tools
and instrucuons for replacing damaged
coils. Complete spare Thermalastc Epoxy
insulated coils are not furnished tor lhese
- machines. o

S s tie ‘Epoxy

B S Insulation

For Large Ac Motors

F/A and other Motors with Form-

Wound Coils ~ Squirmel-Cage, PAM,

Wound Rotor. Synchronous

3. In the case of widespread camage in-
volving a number cf coils, a complete re-
wind is recommended. The elaborate faci-
ities required for tne Thermalastic Epoxy
system make it necessary 1o return the
sta10r 10 the factory 1o obtain the original
processing. On a breakdown tasis. this can
be cone usualiy in three-weeks or less and
requires no tonger than woulZ be recuired
to order coils and rew:ind in the field.

It consideration is given to stocking a full
set of coils to protect against such 3 faiiure
on a Thermalasuc tpoxy tnsulated machine,
the recommendation 15 that 3 complsete
wound stator be stocked. This will cost no
more than & full set of coils plus the ex-
pense of stnpping tne old winding and
winding the new ccils in anv machine.
Dewnume s reduced 10 @ minimum,




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAIL QUALIFICATION
< SURRY 1 :

COMPONENT

TER Item No.: 57
TER Category: 1IIa
Description: CHARGING PUMP MOTORS

Manufacturer, Model: Westinghouse 68659
Tag No(s).: 1-CH-P-1A, B, and C
Worksheet No(s).: 6-7, 6-8, 6-9

QDR No.: 5437-08-01

Location: AB-2C

DISCREPANCY

Licensee qualified the equipment, but did not furnish
sufficient documentation to support 1) the similarity
between test specimen and the equipment, 2) radiation
resistance of the lube o0il and bearing greases and.3) aging
surveilllance and replacement schedule.

 RESPONSE

Westinghouse correspondence included in the
reference QDR, were re-reviewed and the similarity between
the test specimen and the equipment (including the motor

leads) is established. .

This equipment should be classified in Category IlIc.
"Equipment satisfies all Requirements Except Qualified
Life or Replacement Schedule Justified". ' )

The attached discussion and clarification of the charg-

ing pump motors should preclude FRC concern regarding the -
similarity between the test specimen and the equipment,
radiation capabilities and aging qualification.




ATTACHMENT TO TER ITEM #57
{VEPCO SURRY UNIT #1).-

CHARGING PUMP:  MOTORS:

Tag Nos: 1-CH-P-1A,1B & 1C for Unit #1
5437-08-01 for Unit #1
5437-69-01 for Unit #2

QDR Nos:

1. Similarity Between Test Specimen and the Equipment. -

i)

ii)

- Similarity between the motor lead insulation of the

test specimen and the equipment:

a)

Westinghouse letter no. NAW-3615 dated Oct. 30,
1980 (included in the referenced QDR, page 3a)
indicates on page 2 that the Surry pump motor
insulation for the charging pumps:is thermalastic
epoxy and the qualification is covered by WCAP-
8754.

Similarity between the motor lead insulation of the
test specimen and the eguipment:

a)

b)

Specification LIT-711306: lead insulation and tying -

Westinghouse letter no. NAW-3620 (included in the
referenced QDR, page 2c) indicates that for the
motors which employ the thermalastic epoxy insula-
tion system, the testing documented in WCAP-8754
includes all organic insulating materials in the
motor. Therefore wedges and cabling need not be
addressed separately for these motors.

The thermalastic epoxy system, developed by
Westinghouse and first put into service 'in 1962,
(see WCAP-8754, Para. 4-2) and only one imnsulation
specification, LIT-711306, were in use for winding
motor coils (see QDR-5437-08-01, Section 2, Page
2b), it has been determined that these motors had

motor to leadsplice materials as discussed in .
specification LIT-711306. : ‘ |

e N

(page 3 of 14), winding procedure (paragraph 29,

"page 5 of 14), and sketches D and E (page 13 of 14)

indicate the use of sleeving (M#41524-AV), resin
tape (M#9948-3), mitcatape (M#43865-AD), and glass"
tape (M#41514-CT) as the motor to leadsplice
materials. These materials are.in fact the ma-
terials used when winding the subject motor coils.




Westinghouse letter dated April 9, 1981, in
reference to letters NCW-1317 and NAW-3615,
states that motorettes using an insulation

system similar to the one prescribed in the
rewind specification (LIT-711306) were tested

for thermal performance in accordance with

IEEE 275. This is basically the same test'as
described in paragraph 4-3 of WCAP-8754 per

IEEE 275-1966. Therefore the motor to leadsplice
materials were tested, as part of the formettes,
for thermal endurance to determine the resistance
of the thermalastic epoxy system to thermal aging,
following the guidelines for accelerated func-
tional testing, as outlined in IEEE 275-1966. °

c) In addition to the above the review of WCAP-7829,
table #22, page 46 indicate that the motor lead
cable is silicone rubberized glass taped insula-
tion.  This is the same as indicated in Westing-
house ‘insulation spec. LIT-711306. °

d). The same is confirmed from Westinghouse Applica-
tion Data 3170 (copy attached).

Considering the above facts it is concluded that
the motor lead insulation of the subject motor

is the same as the test specimen of WCAP-8754 and
7829.

Lubrication Radiation Resistance and Aging

~ The worksheets will be revised to reflect the overall

Review of the plant records shows that Exxon-Teresstic-46 |
has been used for charging pump motor lubrication.- The |
radiation resistance capabilities of Exxon-Teresstic-46

is 1.4x107 Rads per Westinghouse letter no. NAW-3615 dated ~
October 30, 1980 (copy attached). - !

radiation resistance qualification of the motors as
1.4x107 Rads. |

Because this qualification wvalue of l.4x107 rads envelops
the plant total required dose of 7.4x106 rads, the subject
motors are considered qualified for the radiation.



3. Although an aging analysis is performed (see the attached

analysis) a detailed maintenaﬁcq procedures and aging
surveillance and replacement schedule will be ‘submitted.

QUALIFIED LIFE OF WESTINGHOUSE ’CHA'RGING PUMP MOTORS

S1)

2)

°

4)

5)

WestinghouSe letter no. VPU(RRK)-48 dated Jan. 9, 1981

" (page 2c of the 'QODR) indicates that the actual maximum

winding temperature rise from test is 70°C at 1.15 SF load

for the Surry pump motors. This gives a maximum continuous
operating temperature of 110°C (70+40) at the plant normal

ambient temperature of 104°F (40°C). - )

Because the plant environmental conditions for the motors
do not change during the LOCA the same operating tempera-
ture (110°C) is considered during normal as well as during
LOCA conditions. During HELB conditions the ambient
temperature goes to 140°F (from 104°F normal) for one
hour., :

Out of the three charging pumps one pump is required to
operate continuously during the plant operation. It is
conservative to assume that each pump motor will operate
continuously for 14 years and remain idle for 26 years. .

.In the following analysis it is shown that the qualified

life of the motor is more than the required 14 years of
continuous operating and 26 years of non operating lives.

From Fig. 4-1 of WCAP-8754 (thermal aging curve for therma-
lastic epoxy system, per IEEE Std.-275-1966) the qualified
life at 120°C = 200,000 hours and from Fig. 9-1 (in which
Westinghouse has drawn a most conservative projected quali-
fied insulation life of motor) the qualified life at

120°C = 96,000 hours.

Activation Energy:

The activation energy is calculated by Arrhenius extrapola-
tion as follows:

From Fig. 9-1 of WCAP-8754 the qualified life at 120°C = |
90,000 hours and at 130°C = 45,000 hours.



‘ Arrhenius equation ' |

T, T
T, =Ty e 12
where
TX = life ‘at 'a higher temperature = 45,000 hours
T = life at a lower. temperature = 90,000 hours
g = activation energy = to be calculated-
K = Boltzman Constant = 8.617x107°
* T2 = higher temperature = 130 + 273 = 403°K |
T, = lower temperature = 120 + 273 = 393°K
Substituting in the above equation:
gx(403-393) =
44,000 = 96,000 o~ 8.167x403x393x10°
' Solving:
| g = 1.08=1.0
6) Calculation of Qualified Life
i) Ffom Fig. 9-1 of WCAP-8754 the qualified life at

120°C is 96,000 hours. This life is converted at
110°C (which is maximum operating temp of the motors
per Westinghouse letter no. VPU(RRU)-48 dated Jan. 9,
1981) by using Arrhenius extrapolations:

Arrhenius equation

% (T,-T;)
- Tle2
TX = TL e
where
T, = 96,000 hours ‘ |
» . . |
TL = to be calculated
T, = 120°C + 273 = 393°K
. ' STy ='110°C + 273 = 383°K

0 =1.0



Substituting the. values

1.0 °x (393=383) " -
- 8.617x10-5x3-3x383

96,000v= TL e

Sol&ing:

T, = 207,542 hours = 23.69 years

Conclusions

Hence the qualified life of the motor at 110°C is 23.69
years. Out of this the motor is required to run continuously
for 14 years. For conservatism let us assume that i%
operated continuously for 20 years at 110°C.

ii) Now in the following calculations it is shown that

o the life of 3.69 vears (23.69 - 20) at 110°C is
much more severe than the required 20 years of non
operating life at plant ambient temp. of 40°C.

T = 3.69 years = 32324 hours

X
TL = to be calculated

T2 = 110°C + 273 = 383°K
T1 = 40°C + 273 = 313°K

Substituting in the Arrhenius equation

1.0 x (383-313)
- 8.617x383x313x10-5

32324 = TL e

Solving

TL = 3235 years >20 years.
Hence from the aboﬁe calculations it is concluded
that the subject motor is qualified for 40 years
of life for the required plant service conditions.



Thermalasuc Epoxy insulation is the stand-
ard on all large ac machines, 7.000 volis
and below, built a1 E2st Pinsturgh using
form-wound coils. up through the BS” dia-
meter frame size. Thus will include pracu-
cally all type F/A machines. 1t 15 also now
avzilable on some machines rated 13.8 kV.

Thermalastic Epoxy 1$ a!so available on form-
- wound coils {or ratings manufactured st tne

8utialo Plani.

*Thermalastic™ has made an enviable name
for niself as an insulation. t was the first
real advancement in insulation in over 20
years when it was {irst introduced in 1948
on large turbine ganeraiors.

Westinphouse bepan to use it on {arge

mosors in 1552 "t is imponient 1o remember-

that Thermalastic insulation is 8 system,
not & material. As such, i is not static and
many improvements th 1ts components and
processing have been made since it was
first used.

Continuous research and testing of all
known insutating maternals and systems
have enabled Westinghouse to keep Ther-
malastic insulation better than any other
insulaton. -

One basic feature of Thermalastic Epoxy
insulation 1s the use of mica in the ground
wall. Np other maternial can equa!l mica from
the stanapoint of eiectric strength, voltage
endurance and rehabihity.

Solventiess epoxy resins sre impregnaied
into the mica which has been preplaced
on a form-wound coil. Then with both
mica and resin in position, chemical re-
action is initiated which transforms the

- fesin into a solid which locks and binds

the mica in1o a composite mass. The result-
ing end product then 1akes advaniage of
the excellent properties of both the mica
&nd the resin. The outstanding character-

_ isnics of the epoxies is therr extremely

s Application Dea 3170 . . Page ¢ ..

Thermalastic Epoxy
Insulation
For Lerge Ac-Motors - - —— o

F/A and other Motors with Form-
Vound Coils — Squinel-Cage. PAM,
Wound Rotot, Synchionous

good resistance 1o moisture and 10 prac-

ucally sll types of chemical contamimnznts.
They have been proven in laboratory tests
described later and by field service.

Processing Thermalastc Epoxy insutation

includes vacuum-pressure impregnation of
the complete wound stator, stator coils as
well as coil cohnections. Tnis makes 11
possible 10 give all parts of the wind-nas
tne full effect of tne high resin hill thatas
achieved with the vacuum-pressure tech-
nique. The coils are not deformed or
stressed sfter impregnation.

The processes descnbed are those of the

Lerge Rotating Apparaius Dwision in East
Pintsburgh. Primanly dus 1o ditferencesun- - -
the size of motors manufactured at the
Butalo Lerge Ac and Dc Metor Division,
specitic processes vary in minot deta’: Tne
essentiai charactensuics of tne insulauon
sysiem &ie the same. o
Sectamber, 1871

Suberseces Technical Dsta 3170. cated June 1868
E C/1738 1740/DE

s
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Sta2tor Coils :

Tne insulaticn immed:ately agjacent 10 the
COopper CONCUCIC!s 1S generaily that which
insulates the vanous turns In the ¢orl from
eacn other, This s a very imporiant part of
the insulation system. one wr:zh frecuently
1S NOL given the attention It oeserves. Since
the majority ¢! 82 motors are startes
ecross-the-hine. tnere 15 3 poss:bility that
steep {ronted. impulse type waves can be
imposed on the winding These waves
(2ue L35 eIl S1ESS 0N ne turp insu-
1auon, especiaty tne turns of the stator
cous nea! the line terminals.

In the hight of tnese facis and the general
industry trend 1o higher operating voltages.
mica. which proviges a positive elecinc
barrier of very hugh streagth. is used as
wen insulanon for all cods rated 4 kV and
above for the targer size motors, On smalter
size motiors, this addiional stength, where
requirec. is obiainec by the use of enamel
plus couble cacron-glzss covenng.

Topered Mico Wropper -
for Smocth Joint with
Eng Tape

Slot Insulation (Mica
Wrapper Appited in

Sheet Form} Insulated
M v

Corguctors

End Turn
-insuigtion

Extra Toping for

Lead Remnforcements Outer Bincer

Fig 1 Typical siztor coil showing elements of
insylstion,

The micaceous ground insulating matenials
2:e apohed as shown 1n detail in Fig 1. All
matenals used are designed to be both
companble with, and selected componentis
of. tne complete insulation sysiem.

YWinding Ststor

LAt tne start of the winging operation the

stator core consists of the assembled
cunchings and resttaiming eng piates thus
providing @ maximum of accessibility gur-
ing coil assembly of larger size motors. The
tact that the cous are unimpregnated at
tnis stage provices ease of installaten.

Tne engd turns of the stator coils are firmly
braces 10 wiitnstand {ull-voltage stams with
a senes of insutated sucport nings as well
as braces between coil end turns, which 1in
effectform an archbound structure at these
ponis The matenal used as a brace be-
tween col end turns s 3 non-woven poly-
ester felt which has both resiliency and
absoroency.

After instaliaton of all cois ang comple-
nen of wecging and bracing. the conrnec-
tions are made and insulaied, and the stater
1s t2ady for impregnation.

Vacuum-Pressure Impregnation

Tne preriezies siator s lowered into the
vatuum pressure tank, and the air evacu-
atec 1o a very low absolute pressute. The
epaxy 1esin s then introduced, while main-
taining 1ne vatuum,. 10 a ievel that com-
pigteiv submerges all parts of the winding.
Tne vacuum s then released and replaced
witt positive pressure of several atmospheres
ove- tne higuid resin, Following these steps
tr= s1ator ts removed. as shown in Figure 2.

I et

>
k7 &
ot

Fip 2. Aherimpregnation, the sistor 1t ramovsd trom
the tank arg placed in sn oven tor curing.

Tne nex? step in the process takes place in
8n oven. where the resin s cured.

In 3adz:uon to the impregnation of the
winding the bracing sysiem has been built
“in place” by the absorplion of epoxy resin
and subsequent cure in the polyester fell.

Tnis qrves very high strength 1o the bracing

scheme.

Duning the manufacture of the coils and
wingding. quahty control procedures are |
usea continuously 10 monitor the physical
c:mens:ons anZ electrical integrty of the
insutation,




Thermalastic Epoxy

Insulation
For Large Ac Motors

. F/A aﬁ& c.nh;r' .M-omr;";vnn Form- T
Wound Coils — Squirrel-Cage, PAM,
Wound Rotor, Synchronous

Evelustion and Test Program Voltage Endurancs .
Thermalast:ic Epoxy insulanon was agorted ~ Since insulation in {arge machines is ex-

as standard for large 82 motoss only efier pected 1o perform for 8 long penod of ume,
complenon of an exiensive evaluation and a voltage endurance test has been devisel.
test program. A descupticn of some of the [n this test, sample coils are prepared and

more imponant tests follows. * connected as described for the shon-ume
electiic tests. .

Electric Strength .

Since the fundamenta! function of insula-. Eiectric strength is evaluates in degoth by 2

tion 1s 10 withstand elecing siess. 1ne first series of breakdown 1ests for each insula-
seties of tests on any iNsuialion system 1s tion svstem. A group of sampie cois for

to determine 11s shori-time eleCtnc stirength.  eacn system 1s tested ai vanous vollage
Complete insulated coils are used {or tais ievels for tixed time intervals which meay be
test. . X one minule, ene hour, One week of Mote.

_ o i : By pictling average “"hold™ vaiues for the
It 1s desirable that for any particular voltege  diflerent ime penods. a voltage encutance
class 1he average breakdown voltage be es curve 15 created. Such a curve 1s shown In
high as possible, However, it 1s essential Figure 3. :
that 1he values be examined and analyzed
stausucally. It 1s the Wesunghouse concept  Much of the data thus obtained tends 1o
that. using the punciples of stausucat plot 1n a straight line. One way of Iooking
analys:s, the coils have a breakdown level &l such Caia i1s 1o establisn an “operauing
well above the test leve! forindivicual coils.  leve!”™ ano examine where 1he extiapolated

voltage endurance curve will intersect this

Thermaiastic Epoxy insularcn has both @ “‘operating level”, The Thermalasuc insula-
tigher average shor-ume electng strength tion curve intersects the cperaling stress
and 1s more reprogucibie {rem cod-10-coil level at 2 ume 1n excess of 100 years. Tnese
than other insulalion Svstems. are results of laboratory 1es:s on oniy ore

ot the oegraaing mechanisms that affest
nsulation and. therefore. are not complete -
ingications of actual operaung hife. How-
ever. sysiems that fail 1o give indications of
sausfaciory life in thes very fundamenta!
1est are not considered favorably.
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Moistura Resistance
T2 first screerirg lest for moisture resist-
s 3 128t cnncividual coiuls suspended

e

in $3' water, These are siandard coils sub-

merged excect for tre leads and frent loops
~d conunruously subjected 10 normal

»ckzge 10 3round. This is the value of the

maxumum hin2-10-ground cperaung voltage.

T:tz. rours to faiture are then measured for
z { the svstems undar iInvastigaticn,
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Average ide of insulation sysiems, immersed
11236 dcpiied continugusly.
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er'ralastuc concept.
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361873

Compleis motor winding immersed 10 waior
fcr iest ©f mosture res:stance.

Fig &

-

23's Sn nZividyal coils without connec-
ic"3. Powever, ala net the entire story. The
sture 25 stance of complete wintirgs
%8s 4lso been ryestgated. In Figure S a
WemZing irciuding 3ll connections is sHown
ctemsleiely supmerged in a tank of sait
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Fig. 6. Insulztion resistance —mmuq'h'om 14 day

penod.

4160 volt Tnermalasuc Epoxy
ed n a tank of water
containing 5% salt oy weignt (aporeximate
se2 waler concentration) or a pencd of 14
days. The insulation resistance was check-
ed threughcut th:s penod. Figuie 515 the
pict of insulation resistance cbtained
througnout tne 14 Zay perod.

A complete

Trere are vanations in the tevel, probably
due 10 changes in the corsuctivity of the
irsulanon surfaces at the winding terminals,
but all reacings are quite rgh. Figure 7 is
a clot of the dielecinc atsorplion tests
taken before and after the 14 day penod
while in the water. :

At ihe conclusion of this cenod the stator
was remcved from the tank and without
nnsing or 3rsang was supjected to a 4800
veit ac rms high potential test. The winding
withnela this test with no difficulty. This
indicates the winging could have been
cieaned and dned and returned 10 service,

in sull another test on a complete winding,
the effect of continuous exoosure to 100%
re!ative humiaity at 50°C wes investigated.
In some respects trus 15 a more severe test
than actual submersion since water vapor
has a hign cdegree of penetration through
films, Figure 8 shows the results. After
more than 3000 houts of this type of ex-
posure, tnhe Thermalastic Spoxy insulated
wirnding stll had insulaticn resistance

measured in thousands of megohms.
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Fig. 7. Insuisnon resxtance — before and sher 14
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Fig. 8. Tests of wound €150-volt stator under
conciiorns of 100X humidity.
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Chemical Resistance

Resistance 10 chemical contaminants s
another factor in marv industnes. In 100k-
ing al resistance to acids. bases ang sol-
vents, ncthing has peen found thatis tne -
equal of the eroxy resins. Table A snows 2
tabulation of some of the many tesis mace
wherein resin samples wers subjectea 1o
hou:d batns of varnous contaminaling ma-
terials. The resin used in Thermalastc
cpoxy insulation snows outstanding resis-
tance 10 all of them.

Thermeal Endurance

Temperature 1s widely accepled as bairg
one of the hmiting factors in insulauzn iife.
To determine the abiiity of insulation 19
siend up unger thermal aging. testing s Jone
by following the bas:¢ concept of func-
tional testing outhned in IEZE 275,

This 1s the “"'motorernte™ type of tast.ng
wherein smail, compiete cols are mace :n
accorgance with actual processes em-
ployed in the insulation system being eval-
uated. These coils are then mounted in sicts
on a motoretie and the leads brought out:n
an agpropriate fashion as snown in Figure 9
so that electrical tests can te made. These
molorenes are then subjected to a cycie

of oven aging, mecharucal vibration,

humiditication ano electrical test. Foliow:ng

this, the cycle 15 tepeated and the number
of cycies to fatlure s recorded.

343066
F. 8. “"Motorens” used lor testing thermal en-
cduaancs of insulaticn systems.

This 1s a comparative test only. There are
no standard values for the test condmons
or number of cycles or the hours of aging
that a system should withstand, 1115 known,
however, that for more than 30 years class
B insulaticn has been in service and that
it has performed satistactonly. The proce-
Cute 1s. therefore, 10 compare new of pIg-
posed systems with the oldet service-
proven systems. Figure 10 shows the dara
cbtained by such tests. Hours of life 15
plotied loganthmically on the vertical axig

Therﬂh'\alastic Epoxy

Insulation
For Large Ac Motoss

F/A and othar Motors with Ferm.- 7"~
Wound Coiis ~ Squirtel-Cage, PAM,
Wound Rotor, Synchronous
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Fig. 10 Thermal encursnce of insulation systems for
1otaling mMalhings lested In Moloranes in sccorcance
with IEEE 275 (5000 volt prool tast).

against temperature on the honzontal axis.
As can be seen. tne hfe of all systems de-
creases with increased temperature. The
“pre-Thermalastic™ curvs is the data ob-
tained on the ci2ss 8 insulation sysiem
used cnot 1o Trermalastic. In going 1o the
Thermalastic Ecoxy svsiem. 3 Curve 1S Cb-
taineg which :s smneewmi:mal
sCaie Dy aboul 25'C. 1nis in tself ingcates
3 hign oroer ¢ T inermal teserve’” 1N i ner-
malastic Epoxy insulation. This system
quatifies for class F thermal rating.




Thermal Cycling
Ad moiors .noservice ate requited 10 with-
rving degrees of tnermal ¢eycling.

3ro thermal cychng 3nd mantain
e res:stance 1§ drameanucally camon-
v ire fellowing test.

371544

F-3.11. Cvyciing test of wound stator-packed with

e,

1 5-:ws a wcund staicr packed
natin2 -rpedced thermo-
£s.n1"2 vm" ingngicate minus 40°C

r;1C3 S0

:'..'= nE ory iZ2 Was rbn*"-—a ard xrm
s1zisr wes wmmediatsly yla eJ n an oven,
w--cn nad pesn prenestz3 10 150°C. Trs
s ~eceatza four umes. cyching between
tzmeeature mus. and the stater
~ compietziv submarged in water. Frg-
72 shows the results obtained, and in-
na! the morsture resisiance S un-
v thbermal shocks of 180°C.
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T'-:- oty of Thermeatast:ic epoxy insulaten
st
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hMechanical Strength

All motor insulanon may be subjeci2d to
severe mechanica! stresses during opera-
tion. T determine the abihty of the com-
plete Tnermalzstic Epoxy wincing to with-
stand mechanical stresses, the foliowing
test has been gevisad.

When 3 motor winding s first cennected
across the line. there s a farge cufrentn-’
rush to mecnhanical forces, wnich tend to
severely distort them. Agequale brating
prevents the actual gelormation, but the
fo:css are nevertheless present.

A motor with Thermalast:ic Epoxy mnsulztion
was subject2a 10 1.000 fuli-voltage siarts.,
Atizr complenon of the 1.000 full-voitzge
sians, the enure wound stator was Sub-
merced 1n a tank of water and a ten-minulte
grelecins absorpnuon curve was maoe
immeciately afi2r submarsion.

20000 .T. c .

Criginol and [mmediately
Aftor Subemeryon
Atter Stert-Seap
Tost

1000 .a-..i-.m..u_...-....: ol L ...z;u..“‘ .
25 4 8 ? 2 3 48 7 w0
Time, Minutes

Fig. 13. insulation resistance charactenistcs of sub-
merged Thermatasnc Epoxy stator winding

(4160 voits} afier moior was subjacted to 1,000
full-voltage s1ans.

Even alter these severe condiions, the
winding had greater than 10.000 megohms
of insulation resistance after,ten minutes
of voliage as shown in Figure 13.

Abresion Resistance

Motcrs are not infreguently expected
operate in an environment wnilh SuUD;
the co:l mnsulation 10 bombarament tv
highly abrasive particles, Trus occurs pe-
cause the cooling air which s crrculal -:—:
through tne metor comes frem the sor-
rounding atmespnere of the motor ang
otften contains 2 grest deal ¢f abrasive
paruiculate matiar. Tnis part:iculate mansrs
forced at igh velolily over tne eng wing-
ings of tne stator cois and is equivaiant 13
2 Sanchiast ccmmonty USed in many Ingus-
trial appicaticns for cleaming znd stipoing
operatcns.

jte}
ells

fn order 10 alicw the wingings 1o cperata
under (hese adversa conditons. spectal
treaiments have peen deveiceed. 1115 well
kncwn that elastomers or rubbers are
capzbie of abseroing energy Lpon IMpact
with anotner nargar matenal. Tnerefore. (ne
special wreatments censist ¢t a layer of an
elastomenc material wnich i1s capable of
absoroing this energy and hiterally boun
Ing tnhe abrasive particles ¢t tne surface.

The coatings are aporad ovar e COm-
pleied winaing bv c:ppirg Or soray.ng s2
35 10 DroviCe 2n ensrgy-absoroing surface
Tris nad 10 be a very special co2ung wrch
wouid have tre abihitv 10 work rot only as
apelied, put alsd &t In2 operanrg temcera-
ture of the coii surfacz ang 15 mairtain NS
property over tne long pencas of ms 1ne
machines are expected 10 run.

Rediation Rasistance of Thermalastic
Epoxy Insulation

Of the vanous compenents that go to make
up the Thermalastic £poxy insulation sys-
tem, the epoxy impregnant is tne most sus-
ceptible 10 raziation Jamage. The mica
and fiber glass pcriions will be unaffeciad
by dosage leveis that would Oestroy the
impregnating res:n. However, the epoxy
impregnant, because of 1ts aromatic nature,
1s one cf the better resinous matenais with
regard 10 radiation resistance, having 3 dre-
dicted hfe of 40 vears at a dosage of up

to 10% racs at low rad.ation rates of iess
than 100 rads per hour. Normal radiation
fevels witrun the containment vessel of a
nuclear power station are below a rate of
50 rads per hout with a total cosage of

2 x 107 rads over a penod of 40 years.
Therefore, Thermalastic Epoxy windings in
a typical ragiauon environment will operate

. many years with no measureable detenor-.

auon due (o0 the ragiation.




4'_-.- g S S e T I The'r—ﬁ“\-_a_l'astic fEhox'y'."—l--_m

. - ' . insulation
) For Large Ac Motors

% L S o F/A and other Motors with Ferm-
Y Wound Coils — Squirral-Cage, PAM,
( y . Weund Rotor, Synchroncus

Winding Repsirs : 3. Inthe case of widesoread ocamage in-
he standarcizaticn of Thermalastic Epoxy volving a number ¢f ceods, 3 como:zte re-
insulztion for large motors allows 2 com- wird s recommenced. The elaborate facil-

plelely new appioach to the subject o ires regquired for tne Thermaiasire £poxy
winging repars and the desirability © system make 1t necessary 10 return the
carying spare cols. : stator 10 tne factory to ctta:n the origina!

: processirg. On a treakcown tasis. this c2an
First of 2ll. the poss:biity of winging re- te cone usualiy in threg weeks or less and
gairs being raquired s recucad 1o 3 mini- requires ne longer than would pe required
mum far below that possibie with any pre- 10 org2r ¢Sils and rewind in tre fietd,

vious insulahion system,
If consideraucn s given 1o stockirg 3 full

Tre basic aporoach s 10 provice for the set of cois 10 orotect zaainst such 3 faiure
cecriingencies that may anse with mintmum  on 8 Thermalasuc Epoxy insulated maching,
total expense 10 the user inCivaing both the recommendat:on is that a complate
reneir and gowntime coSt. wound s:ator be stocked. This will cost no
more than a full set of coils plus the ex-
Decencing on the extent of damage, pense of stncoing tne old winding and
szveral alternatives are availeble for wind- winding the rew coilsin any machine.
IngG repairs: Downume 15 recuced 10 @ mintmum.

1. Maostfailures resulung from accidental
meZhanical camage cccur on the eng
windings wnere the coil IS exposed. Re- ) |
pa:rs 10 the end winding external to the
‘ ccre can be made by the conventional
cz:ching method.

2. In the remote pessibility of col faflure .
witnun the slot, 1t 1s not practical to renlace
co:is by conventional means. Tre very
processing of complete impregnaticn and
bording which insures a faiturz-free coil
also makes it impractcal to lift enough
coils 1o replace both 1op and bontom coil
sices of a damaged coul.

To replace a damaged coil in any machine,
it has always been necessary 1o lift at least
a full throw of coils 10 get the new cail in.
Qurte often. this operation results in gam-
age 10 other couls. Therefore, when spare
coils are considered desirable. it has been
standard practice to carry at least % or % of
3 se to replace one or two damaged couls.

Westinghouse has developed a technigue
_ of coil replacement, for-use on motors
.manufactured at East Pittsburgh. which
. - . makes it unpecessary to distutb any coils
- except the damaged coil or, at most the
- other coil in the same slot.

For Thermalasuc Epoxy insulated machines,
2 standard repair kit can be supphed in-
cluding six haif coils suitable for replacing
either top or bottom sides of the coil. Also
included are the necessary matena!s. tools
and :nstructions for replacing damaged
_ coils. Complete spare Thermalastic Epoxy
insulated cotls are not furnished tor these
T | T machines.
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ﬁaf Water Reactor o T Ruclear Comamercial
~\@Ptlectric Corporation. Divisions - L, GeolosOvson
~ EL T e e ‘_‘PmsbwehPmylvanlalsm

Mr. S; C Brown Jr., Sen1or Vice Pres1dent

" Virginia_ E]ectr1c and Power Company

. P.0. Box 26666 " U
Rlchmond VA . 23261 S

-'V‘;iOctoﬁéffﬁo;:i§80l-” .'A

. ?5 Dear Mr. Brown'*'

" VIRBINIA ELECTRIC AND POMER comPANYJ‘:'
NORTH A POHER STATION

t S.iS to conf1rm 1nformat10n wh1ch has been prov1ded to Mr. R. NEhLOmb in
~der. (0’ ‘provide add1t1ona1 information in response to your request of the

Lon qua11f1ed ]1fe due to operat1ng through the’ transment is- about one ‘monthi-™ oL,
The bear1ngs of the non- operat1ng charg1ng pumps can a]so thhstand the refereneed
transient:s. The bear]ngs of the operatlng charging pump will experlence an oper-.
. .ating tenperature in ekcess of the allowable and thus cannot be assumed, based -
upon currently. avax]ab]e 1nformat1on to withstand the transient: We are revxeu1ng,
with our motor manufacturing division, means for reducxng the conservatism 1n
the a]]owab]e operat1ng temperature.-.




Information vas requested relat1ve to the capab111ty of the Uestunghouse suppiled
charging pumps to operate without seal water cooling due to failure at the seal
water cooling pumps... With the pumped fluid temperature Tess thany15°F, oper-e-~< T
~ation without seal hater cooling is acceptab]e Since your pumped fluid tem-
‘perature exceeds 170°F, we are lnvestlgatlng the resu]tant fallure mechanlsm

at R. Hewcomb s request

Surry Puop Hotor Insu]at1on

The motor 1nsu1dt1on for the charg1ng pumps at Surry, Motor Shop Order Nuober'
© 68F13318.1s. therﬂoelast1c epoxy. wound and therefore is covered by VCAP 8754,
Section 5-2. The<safety injection pump motors appear to have been tﬁJQuﬂd and
e thus cannot be confxrmeo to be covered by WCAP 8754 LR e -

Aux111ary 011 Punp Motor

ghe Auxm]xary 01] Punp Hotor 1s not requ1red for Class ]E operat1onlof.the Charg1ng
. u1ps.; _‘ S o , R _ : ot |

S C Brown, 3L_Z

,‘..-’». LR




~ TABLE 1

: '_/- ~__V_A . . - - . ) L
* Premium Grade, Corros1on and 0x1dat1on Inhfb1ted H1nera] Base Turb1ne 0115. i
e _ _ B e _ A
T S S o Radiation.

~ Brand Name . .. . " Viscosity A Exposure Limit** 3

- Exxon TéreSstic-46 - 200 SUS@i00°E_" B ];4 i'107 Rad.* :
o *Reference EPRI report NP 1447 Vo1s. 1 & 2 Proaect 893 1 Ju1y 1980. Tests ;3; '

r1t1ca] breakdown of 011 wou]o be expected 2

~ performed by Hostmnghouse R&D. €
by2xw8Rad o

est dorumenxed
-conclusive :

ted for the Rad1at1on Exposure L1m1t are the h1gh

a1ues presen
ned by the author.to. date,.based on n

<7 exposure levels obta1
data’ search
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30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

. TER Item No.: 104
TER Category: 1ITa

Description: PRESSURE TRANSMITTER FOR POST. ACCIDENT
MONITORING (TMI ITEM)

%Manufacturer, Model: ROSEMOUNT INC. Model No. 1152AP7A22PB
' Tag No(s).: PT-LM-101A, PT-LM- 101B

. Worksheet No(s).: 10.3-1, 10.3-2

' QDR No.: 5437-201-01 "

- Location: AB-13A

DISCREPANCY

Qualification was not established for this item because
the review package (QDR) was not provided.

. RESPONSE

The QDR listed under COMPONENT was prepared subsequent
to submittal of the SER and 90-day Rev. 4 responses. . The
QDR establishes qualification, and is being submitted at
this time.



30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1 :

COMPONENT

TER Item No.: 106

TER Category: 1Ila

Description: LEVEL TRANSMITTER FOR CONTAINMENT SUMP LEVEL
(TMI ITEM)

Manufacturer, Model: GEMS Models XM54854 g XM54853

Tag No(s).: LT-RS-151A, B

Worksheet No(s).: TMI 10.3-30, 10.3-31

QDR No.: future

Location: = RC-3A

DISCREPANCY

This 1is a new equipment item for TMI purposes.

RESPONSE

Quallflcatlon testing was recently completed for this {
item, but the qualification test report is notiyet: avallable.
We continue to believe that the equipment is the best ;
available for the purpose, and have no knowledge of type |
test failures that would compromise its capability for ;
qualification. '



‘ 30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

TER Item No.: 107
TER Category: I1Ia

Description: LEVEL TRANSMITTER FOR RC SUMP WATER LEVEL
(TMI ITEM) '

i Manufacturér, Model: GEMS, Model XM54854 & XM54853
Tag No(s).: LT-DA-110A, LT-DA-110B |

. Worksheet No(s).: TMI 10.3-5, 10.3-6

5 QDR No.: future
Location: RE-27B

DISCREPANCY
This is a new equipment item for TMI purposes.

RESPONSE

Qualification testing was recently completed for this
item, but the qualification test report is not-yet: :available!
We continue to believe that the equipment is the best available

i

for the Eurpose, and have no knowledge of tyge test failures |
that would compromise its capability for qualification. .




30 DAY RESPONSE TO SER k TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1 :

COMPONENT

TER Item No.: 115
TER Category: ITa
Description: LIMIT SWITCHES (TMI ITEM)

Manufacturer, Model: GORDOS, Model MR8901

Tag No(s).: 2ZS-SS-100A-1, 100A-2, ZS-SS100B-1, 100B-2
Worksheet No(s).: 10.3-54 thru 10.3-57 (TMI)

QDR No.: 5437-205-01

Location: RC-27A

DISCREPANCY

Qualification was not established for this item
because the review package (QDR) was not provided.

RESPONSE

The QDR listed under COMPONENT was prepared subsequent
to submittal of the SER and 90-day Rev. 4 responses. The
QDR establishes qualification, and is being submitted at
this time.
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30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

- TER Item No.: 116
TER Category; IIa
Description: ' LIMIT SWITCHES . (TMI ITEM)

:Manufacturer, Model: GORDOSA Model MRS8901
; Tag No(s).: Numerous ?

; Worksheet No(s).:  (TMI): numerous

' QDR No.: 5437- 205-01

" Location: RC-18B

DISCREPANCY

Qualification was not established for this item
because the review package (QDR) was not provided.

. RESPONSE

The QDR listed under COMPONENT was prepared subsequent
to submittal of the SER and 90-day Rev. 4 responses. The
QDR establishes qualification, and is being submitted at
this time.




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

- SURRY 1
. COMPONENT A

TER Item No.: 117
TER Category: ITIa
Description: LIMIT SWITCHES (TMI ITEM)

Manufacturer, Model: GORDOS, Model MR8901
Tag No(s).: Numerous

Worksheet No(s).: (TMI) Numerous

QDR No.: 5437-205-01

Location: AB-2B

DISCREPANCY

Qualification was not established for this item
because the review package (QDR) was not provided.

RESPONSE

The QDR listed under COMPONENT was prepared subsequent
to submittal of the SER and 90-day Rev. 4 responses. The
QDR establishes gualification, and is being submitted at
this time.



| TECHNICAL EVALUATION REPORTS
ENVIRONMENTAL QUALIFICATION OF SAFETY-RELATED ELECTRICAL EQUIPMENT
~ SURRY POWER STATION UNITS 1 AND 2

30-DAY RESPONSE TO
NRC LETTER OF JANUARY 26, 1983
MARCH 9, 1983
ATTACHMENT 3

UNIT 1: RESPONSE TO NRC CATEGORY II.B
EQUIPMENT NOT QUALIFIED

TER ITEMS

.
18



30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
| SURRY 1

COMPONENT

TER Item No.: 4
TER Category: IIb
Description: RCS WIDE RANGE PRESSURE TRANSMITTERS (PAM)

Manufacturer, Model: Rosemount 1153D
Tag No(s).: PT-1402, PT-RC-1402-1
Worksheet No(s).: 6-267, 6-268
QDR No.: future

Location: RC-3B

DISCREPANCY

This is PAM equipment which was under review at the
time of the 90-day Rev. 4 submittal. The TER classified
the equipment in Category IIb, Equipment Not Qualified.

RESPONSE

Qualified replacement instrumentation is being installed
during the current refueling outage, as stated in VEPCO
letters to the NRC serial number 085 dated February 18, 1983,

. 085A dated March 2, 1983 and 085C dated March 9,1983.
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4 30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

TER Item No.: 18
TER Category: 1IIb
Description: SG WIDE RANGE LEVEL TRANSMITTERS (PAM)

:Manufacturer, Model: Rosemount
Tag No(s).: LT-1477, 1487, and 1497
Worksheet No(s).: 6-269, 6-270, 6-271
QDR No.: 5437-
Location: RC-3B

DISCREPANCY

This is PAM equipment which was under review at the
time of the 90-day Rev. 4 submittal. The TER classified
the equipment in Category IIb, Equipment Not Qualified.

. RESPONSE

Justification for Continued Operation is provided in
VEPCO letter to the NRC serial number 085 dated February
18, 1983. ‘




TECHNICAL EVALUATION REPORTS
ENVIRONMENTAL QUALIFICATION OF SAFETY-RELATED ELECTRICAL EQUIPMENT
SURRY POWER STATION UNITS 1 AND 2

30-DAY RESPONSE TO
NRC LETTER OF JANUARY 26, 1983
MARCH 9, 1983
ATTACHMENT &

UNIT 2: RESPONSE TO NRC CATEGORY 1.B EQUIPMENT
QUALIFICATION PENDING MODIFICATION

- TER ITEMS

78
&1
36
88
90

| 9% ,
_ 104 ,
- 121

122
123

Except for those items addressed in this attachment, the replacement commitment
and Justification for Continued Operation provided in Sections 7.1 and 7.2 of the 90-
day Response Rev. % remain valid. This attachment addresses all changes that
resulted from a complete review and updating of replacement plans.

With respect to the terminal blocks listed in Section 7.1.11 of the 90-day Response, all
terminal blocks in safety related circuits inside containment have been replaced with
qualified Raychem splices as stated in Section 7.1.11.1. We have completed review of
terminal blocks outside containment and have scheduled replacement of all unqualified
blocks in safety related circuits with qualified blocks.




30 DAY RESPONSE TO SER &.TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 78

TER Category: Ib »
Description: SOV FOR SG BLOWDOWN ISOLATION

Manufacturer, Model: ASCO 8320173E
Tag No(s).: SOV-BD-200A,C '
Worksheet No(s).: 6-260

ODR No.: 5437-64-01

Location: RC-3B

DISCREPANCY

The 90-day response did not provide justification- for

~continued operation for these valves.

gRESPONSE

SOV-BD-200A: The worksheet states the valve will be

: replaced by a qualified NP series valve, although the con-
clusions section did not list it. Justification of continued

operation for this type was prov1ded in Section 7.2.2 of the.
90-day Response, and replacement is still .scheduled.
SOV-BD- 200C was replaced in May, 1982 with a quallfled NP—%
series replacement as discussed in the referenced QDR. Other
valves of this series were assigned to Category IIc in the TER.




30 DAY RESPONSE TO SER &' TER :
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
, SURRY 2

COMPONENT

TER Item No.: 81 .
TER Category: Ib
Description: SOV FOR SG BLOWDOWN ISOLATION

Manufacturer, Model: ASCO 8320A173V
Tag No(s).: SOV-BD-200E

Worksheet No(s).: 6-264

QDR No.: 5437-64-01

Location: RC-3B

DISCREPANCY

The 90-day response did not proﬁide justification for
continued operation.

RESPONSE

The worksheet states the valve w1ll be replaced Wlth a
gualified NP-series valve, although the conclusions section
did not list it. Justification for continued operation for

acement is scheduled.

this tyge was provided in_ Section 7.2.2 of the 90-day Response,,

and rer




. 30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2 '

COMPONENT

TER Item No.: 86 (partial)
TER Category: 1Ib
Descriptibn: - SOV FOR SAFETY INJECTION NITROGEN RELEASE

Manufacturer, Model: ASCO ___1___
Tag No(s).:SOV-SI-201A o
Worksheet No(s).: 6-122

ODR No.: 5437-64-01

Location:

DISCREPANCY

The 90-day response did not provide jusfification for
continued operation for this tag number SOV.

: RESPONSE

The conclusions section of the 90-day response incorrectly
listed SOV-SI-202A instead of 201A. Justification for contin-

- ued operation was provided in Section 7.2.2 of the 90-day

Response, and replacement is scheduled.
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. 30 DAY RESPONSE TO SER &;TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 88 (partial)
TER Category: 1Ib
Description: SOVs FOR SI BORON INJECTION TANK RECIRCULATION

Manufacturer, Model: ASCO LB831654
Tag No(s).: SOV-2884A and B
Worksheet No(s).: 6-228 and 229
QDR No.: 5437-64-01

Location: AB-2B

DISCREPANCY -

The 90-day response did not provide justification for
continued operation for these two SOVs.

RESPONSE

The worksheets state the valve will be replaced with a
qualified NP-series valve, although the conclusions section
did not list it. Justification for continued operation for

this type was provided in Section 7.2.2 of the 90-day Response,

and replacement is scheduled.




.

30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 90
TER Category: Ib
Description: SOVs FOR PRESSURIZER RELIEF VALVE ACTUATION

Manufacturer; Model: Laurencez3300WA742DC
Tag No(s).: SOV-2455C-3, SOV-2456-3
Worksheet No(s).: 6-200e and h

QDR No.: None-

Location: RC-47A

DISCREPANCY

The 90-day response did not provide justification for
continued operation for Laurence SOVs.

' RESPONSE

Both SOVs were replaced in November 1981 with quallfled

. NP-series replacements as discussed in the referenced QDR.
‘Other valves of this series were a351gned to Category IIc in

the TER.



30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 96

TER Category: Ib

Description: SOV FOR PRIMARY WATER TO PRESSURIZER RELIEF
TANK

Manufacturer, Model: ASCO 8320A174E

Tag No(s).: SOV-2519A

Worksheet No(s).: 6-200

QDR No.: 5437-64-01

Location: AB-2B

DISCREPANCY

The 90-day response did not provide Jjustification for
continued operation.

RESPONSE

The worksheet states the valve will be replaced with a
qualified NP-series valve, although the conclusions section

‘did not list it. Justification for continued operation for

this type was provided in Section 7.2.2 of the 90-day Response,

~and replacement is scheduled.




-

30 DAY RESPONSE TO SER & TER
- ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 104
TER Category: Ib
Description: SOV FOR CVCS ISOLATION

Manufacturer,‘Model; ASCO 831654
Tag No(s).: SOV-2204 :
Worksheet No(s).: 6-19

ODR No.: 5437-64-01

Location: AB-2B

DISCREPANCY

‘'The 90-day response did not provide justification for

continued operation.

. RESPONSE

The worksheet states the valve will be replaced with a
qualified NP-series valve, although the conclusions section

' -did not list it. Justification for continued operation for
this type was prov1ded in Section 7.2.2 of the 90 -day Response, -

and replacement is scheduled.



30 DAY RESPONSE TO SER &‘TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

: SURRY 2
‘ COMPONENT

TER Item No.: 121

TER Category: Ib

Description: ACCELEROMETER FOR ACCIDENT MITIGATION
(TMI ITEM)

Manufacturer, Model: ENDEVCO, Model 2273AM20 .

Tag No(s).:- NUMEROUS "

Worksheet No(s).: T™MI 10.3-9 thru 10.3-18

QDR No.: future '

Location: RC-47A

DISCREPANCY

This is a new equipment item for TMI purposes.
Qualification testing has not been completed.

RESPONSE

- The qualification test report for this equipment is
not yet available. ' ' We continue to believe that the
equipment is the best available for the purpose, and have
no knowledge of type test failures that would compromise
'its capability for qualification. '




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAIL, QUALIFICATION

. SURRY 2
. COMPONENT

TER Item No.: 122
TER Category: 1Ib

Description: HARDLINE COAXIAL CABLE FOR ACCIDENT
: MITIGATION (TMI ITEM)

Manufacturer, Model: ENDEVCO, Model 3075M6
ng No(s).: Coaxial Cable i

Worksheet No(s).: TMI 10.3—19-

QDR No.: future

Location: RC-47A

DISCREPANCY

This is a new equipment item for TMI purposes.
Qualification testing has not been completed.

| RESPONSE

The qualification test report for this equipment is
- not yet available. ' We continue to believe that the
equipment is the best available for the purpose, and have
no knowledge of type test failures that would compromlse
its capability for qualification.



30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL OUALIFICATION

SURRY 2
' COMPONENT

TER Item No.: 123
TER Category: 1Ib

Description: CHARGE PREAMPLIFIER FOR ACCIDENT MITIGATION °
(TMI ITEM)

Manufacturer, Model: UNHOLTZ-DICKIE Model 22CA-2TR
Tag No(s)..: . NUMEROUS '
Worksheet No(s).: TMI 10.3-20 thru 10.3-29

ODR No.: future

Location: RC-47A

DISCREPANCY

This is a new equipment item for TMI purposes.
Qualification testing has not been completed.

RESPONSE
The qualification test report for this equivment is
not yet available. ' We continue to believe that the

equipment is the best available for the purpose, and have
no knowledge of type test failures that would compromise
its capability for qualification.




TECHNICAL EVALUATION REPORTS
ENVIRONMENTAL QUALIFICATION OF SAFETY-RELATED ELECTRICAL EQUIPMENT
SURRY POWER STATION UNITS 1 AND 2

30-DAY RESPONSE TO
NRC LETTER OF JANUARY 26, 1983
MARCH 9, 1983
ATTACHMENT 5

UNIT-2: RESPONSE TO NRC CATEGORY II.A EQUIPMENT
QUALIFICATION NOT ESTABLISHED

TER ITEMS

1 44

7 46

8 50

9 51
10 62
12 63
13 72
17 73
26 116
30 118
34 119
35 127
39 128

41 129



| 30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 1

TER Category: ITa . .

Description: PRESSURE TRANSMITTER FOR R.S. PUMP DISCHARGE
(PAM) :

Manufacturer, Model: FISHER PORTER, Model 50EP1031BCXA

Tag No(s).: PT-RS-256A, PT-RS-256B |

Worksheet No(s).: 6-278, 6-279

QDR No.: None |

Location: SFGD-1

DISCREPANCY

This is PAM equipment which was under review at the
time of the 90-day Rev. 4 submittal. Qualification was
not established. ’

RESPONSE

This equipment will be replaced by qualified equipment-
within the schedule established in 10CFR50.49. In the .
interim, due to equipment type similarity, justification - !
for continued operation is provided in the 90-day response |
section 7.2.4 for this equipment type. The TER classifies %

other equipment of this sort in Category Ib, Equipment
Qualification Pending Modification.



. . 30 DAY RESPONSE TO SER & TER :
. . ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

| SURRY 2
' COMPONENT

TER Item No.: 7
TER Category: IIa A
Description: ELECTRICAL PENETRATION

Manufacturer, Model: Amphenoi Type III, Spec. NUS-41
fango(s);: | ' i ' A
Worksheet No(s).: 6-46

ODR No.: 5437-127-01

Location: RC-18B

'DISCREPANCY

The TER identifies concerns in the following areas:

. A. Similarity between eguipment and test specimens -
'~ B. Aging and qualified life '
- C. Temperature/pressure test profile
D. Spray
- E. Radiation
"RESPONSE

The attached pages discuss these concerns in detail.
It is concluded that all of these concerns are resolved
except Aging and Qualified Life. As recommended in the
QDR, the penetrations should be included in a surveillance -
program. The TER assigns other equipment of this sort to
Category IIc. '




i

 ATTACHMENT TO SURRY 1 ITEM 7
AMPHENOL PENETRATIONS

A, CONCERN (1) Similarity Between EqulpmenL and Test Spec1mens
T T T “”“(Dage 2 OfTTER)Y T T T T T
(2) It is not clear why the manufacturer was not
contacted to determine the applicability of
the test reports. It is noted that Amphenol
has provided test documentation to other
plants, i.e., Calvert Cliffs, Trojan, San
Onofre, Davis Besse and ANO (page 5f of TER)

—

RESOLUTION:

The Amphenol penetrations used at Surry are of the
canister type, rather than the unitized header design
supplied for later plants such as Davis Besse and ANO-2.
Copies of ten references are attached documenting con-
tacts with Amphenol to obtain copies of suitable test
reports for the canister design (which they could not
FWuvid&) or for the unitized header design (which were .
ultimately obtained directly from Toledo Edison and
Arkansas Power & Light). -

‘ Additionally, the referenced QDR contains substan-
tial documentation relating the canister and unitized
header designs. 1In particular, the "Design Evolution"
report included with the original Amphenol proposal in
Section 2b of the QDR provides a detailed description
of Amphenol's penetration design evolution from canister
to unitized header. The photographs and drawings in
this report, together with the drawings in the
Proposal, clearly establish that at the time Surry
penetrations were fabricated the two designs employed the
the same connector modules, insulation materials,
potting compounds, and sealants; only the structural
metallic components in which these items are mounted
and related welds differ.

Amphenol's Design Verification Test Report, included
in Section 3d of the QDR, summarizes the reasons for
evolving from the canister to the unitized header design
(page 1): "The unitized header assembly (UHA) offers the
advantages of a lighter, more compact unit than the
canisters which have been used heretofore and also pro-
vides for versatility and interchangeability of compon-
ents. In addition, the UHA promises to considerably
reduce the required field installation effort."

Sheet 10 of the QDR, reproduced on page 5f of the
TER, documents additional comparisons performed
by NUS to.verify the similarity between Surry equipment
and the test specimens used for the test reports employed
by the QDR. '




Summarizing, the manufacturer was contacted repeat-
edly to obtain applicable test reports. In the absence
of complete test reports for the canister design used at

penetrations was established using information pro- -
vided by the manufacturer. Test reports for the unitized
header penetrations were obtained and used to establish

the qualification of the Surry penetrations. This effort
adequately determines similarity between the plant equip=
ment and test specimens in conformance to the DOR Guide-
lines. ' .

B. CONCERN: (1) Aging Degradation Evaluation (page 2 of TER)

(2) Qualified Life or Replacement Schedule
Established (page 2 of TER)

(3) No aging evaluation has been conducted
(page 5h of TER)

RESOLUTION:

Sheet 11 of the QDR, reproduced on page 5i of the
TER, summarizes the thermal cycle test in Amphenol report
123-1275 but does not provide an Arrhenius calculation to -
predict a qualified life. Clearly such a calculation
would predict a very long life: for example, using the
conservative activation energy of 0.7 ev developed on
sheet 13 of the QDR, the one hour of thermal testing at
400°F corresponds to over 1,000 years at the compartment
ambient of 105°F.

The QDR concluded that the evidence is not sufficient
to justify a 40 year gualified life, and an Ongoing Aging

‘Surveillance Program should be performed. This deficiency

by itself would not cause the penetrations to be classi-
fied in TER Category IIa. Category IIc, "Qualified Life
Deficiency," would be appropriate.

Surry, design-similarity to the tested unitized header - T




C. CONCERN: (1) Temperature/Pressure Test Duration (TER page 2)
(2) Temperature/Pressure Required Profile Enveloped

e et e —.._. by Test . Profile _(TER.page_2) . 4 e

(3) Note 5 states that two referenced tests envelop
neither the peak temperature nor entire dura-
tion, while a third referenced test which ex- - -
ceeds the peak temperature does not have ade-
gquate duration. (TER page 5j; test and plant__

"profiles reproduced on pages 5k through 5n).

RESOLUTION:

This concern primarily reflects the fact that in
1972 the industry did not conduct 120-day LOCA tests;
secondarily, the peak temperature in the Davis Besse
LOCA test (the most closely related test to Surry LOCA
conditions) is slightly lower than for Surry. This con-
cern is not considered significant for the reasons that
follow.

The Surry peak LOCA temperature for the penetrations
is 280°F for 30 minutes. It decays to 150°F in the next
30 minutes, then to 120°F by the end of two days and -
remains at 120°F for the balance of the 120 day post-LOCA
required operating period.

‘ Attachment No. 2 of the QDR presents a series of
. Arrhenius calculations to show that the Davis Besse LOCA
test is more severe than the Surry LOCA. This is shown
by converting both profiles to equivalent time at 120°F,
using a conservative actiation energy of 0.7 ev. The
calculations show that the Davis Besse test corresponds
to an additional two months of post-LOCA operation at
Surry after the required 120 day operating time. The
two LOCA profiles, shown in Figure 13 of the QDR, do not
differ significantly, and this approach is not considered
to represent an abusive use of the Arrhenius technique.

Since the Davis Besse test did not bound the Surry
peak temperature, the QDR also referred to Amphenol's
"Maximum Credible Accident" test. In this test the
penetrations experienced 300°F for 15 minutes dropping
to 250°F for the balance of 24 hours. The thermal aging
test discussed under the aging concern exposed the pene-
trations to seven hours at or above 300°F; this test was
performed in dry air rather than steam. These two tests
provide substantial evidence that threshold efféects or
other adverse behavior will not occur in the small portion
of the Surry LOCA peak not enveloped by the Davis Besse
test.



D.

_ E.

With respect to the concern that Arrhenius calcu-
lations should not be used to extrapolate high-tempera-
ture, saturated steam exposure to low temperature, oxygen-

rich operation,. two points are noted: First, _in Attachment .

No. 2 of the QDR it is evident that most of the "credit"
for post-LOCA operating time derives from testing at or
below 180°F, which does not reflect a steam environment. -
Second, the aging justifies many years operation at am-
bient temperature, based on the oxygen-rich thermal —_—
aging test. ' -

It is noted that the QDR contains.an error in pre-
senting LOCA test results. 'For the Davis Besse test both
temperature and duration values used are incorrect because
the test procedure rather than the test report was used.
The TER presents correct conditions. In spite of the
error the results of the calculation in Attachment No. 2
of the QDR remain valid (lower temperature and longer
time tend to offset), but the QDR will be corrected.

Summarizing, the justification for LOCA gualifica-
tion of the penetrations is considered valid.

CONCERN: (1) Spray (page 2 of TER) :
(2) "Boric acid was mixed and boiled to make -
steam. No spray was used." (page 5j of TER)

RESOLUTION:

The direct impingement forces of droplets from con-
tainment spray nozzles become insignificant relative to
LOCA pressures beyond one or two feet from the nozzle.
The Surry penetrations are located no closer than several

- feet from spray nozzles. Thus the spray test is con-
sidered to have adequately simulated the Surry LOCA en-
vironment even though the solution was not directly
sprayed through a nozzle into the test chamber.

CONCERN: (1) Radiation (TER page 2)
(2) Note 4 challenges the gqualified radiation
dose of 1.03x108 rads claimed in the QDR
(TER page 5i) o

RESPONSE :

The TER presents (on page 5h) documentation from
the Hanford laboratory showing that, although portions
of the test container received 1.03x108 R, other portions
received as little as 1.22x107 R. The TER further pre-
sents on page 5h a caution that radiation exposure was
guoted in Roentgens and would have to be converted to
rads to reflect absorbed dose.

The required radiation dose for the Surry penetrations
is 7.44x106 rads (40 years plus LOCA). The conversion
from Roentgens to rads for the organic materials of con-
cern is unlikely to vary from 1.0 by more than ten to
twenty percent, so the qualified dose is at least 1x10
rads. This exceeds the plant environment. ~

h
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Stonc § Webster
225 Franklin Strect

TIME
Bostan, Massachusetts 02107 -

OATL
A. K. Goldman, Consultant
Electrical Division

Attention:

Subjectt - Quslificaiton Tcst of Conmector in Type IA, TIA
- \ & IIT Penetration Assenblies
Reference: Your ThX of 4-§-71 . ' ' :i
P \ . ) \ ;
= Geatlonen: i

od

CIn anf/;* to Stone § ncpstcr s question, the connectors nroxldcé
have nol been qu111fltlt10n tested, However, the dcsign of thes
connectors is hased upon the requircncnts of wmilitary >peg1‘lcat10n
No., MIL-C-3015 which includes environmental testing. Conncctor
degign is such that 2t least one 2and in some cases, two silastic
componcnts 8rc provided in the connector teo feedthru interface. o
This typce of 1ntcrtdgc has becn proven adequate to meet the envivr- 7
onmental requirements/of MIL-C-5315, Also, additional capebility !
to withstand clcvatod temperaturcs, is ﬂrovvdcd in the silicone '
nmaterisl used for tﬁc scallng nCRbCT3.

A copy of MIL-C-SO!S is sttached for your Teview. Obviously, the
tests outlined im the spec arc not based on the "accident" cendition
in question, hut I thlnL a useful conparison can be made.

'hculd you requivre VeriflCJtlQD teqtlnaf 1t csn be pcrforned at

additional cost.
- Sincerely,
- R
£
~.
Harry” :
- Sales rrespondent
[/
HIFFp
cer E. Stadley
W. Sullivan
D. Sorenson ~—
: R. Purinton '
X. Rabe e e
THE BUNK{R PANMN (D07 Qe-T Y
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Amphencl Sams-Bunker mos Corporation

8201 Independent Avenue

Chatsworth, California 21311

ATTN: Mano Aaroen

Subject: Penetration Qual cation Documentation

Confirm

COPu-e

£

iing our telecon of Zpril 24, 1981, please s
te set of cgualification docurvdtation for XNu

ions on Power, Thermocouples, Instrument

PeveL aticns

{g\ ;'

S

ENGINEERING DIVISION
Equxpmﬂnt Quch:iv.’.’LlO’T
APR 27 ﬁﬁt

Noo——

—

end me a
clear
and Tri-




‘ Date: _5/3 /2] Time: File: 5437 ——4=30—"

ST T T et Eens T T RYT I Crovwell i ofs .. D._G. Q'brien
‘ . A . .
And: J.. Solano Sr,iq (NUS) )
DISCUSSION: T

\0

I told Mr. Crowell that the report C19QA061 on Amphenol

penetration does not inclucde the test on Rad. and chemical

spray exposures. He told me that this revort was prepared

a long time ago and at that time they did not have the

facility to do rad. and spray test.

He will find out if some tests were conducted on radiation

and s?ray tests and will call me back.

‘ ‘cc: Nick Garg |
‘ - S. Kasturi
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S AMPHENOL NORTH AMERICA

Bunwxer Rame Sorporation .
S22 :ngepandence Ave o Traiswonit, Cadlgrnia 8T T e 2132 LT

P O -1 4 29,-198L —- - L o o . BJA:5:1:049

WS Corporation {t///// )

4-Research Place A - -
Rockville, MD 20850 :

Refarence: Your reguest for Quali tion Socumzntation for
hNuciear Applications on Power, Thermoloup:e
Instruments and Triexial Penstrziions.
Technical Reports 123-2045, 123-1268 and 123-1283

!Etﬁﬂéiql Dear Mr. Solano:

Because the referenced reports were prepared for Toledo Edison and
Arkansas Power and Light Company, it is necessary Tor ypou io obiain
their permission prior to our reizasing the reporis. The documents -
are available and will be sent o you atter zpproval has been '
received

. Es previcusly quosted to you, our minimum orcer value is $250.00.

]
Upon receipt of the releases from the Utilities and your P.0, for ' J
$250.00, the reports will sent irmediately. !

Thank you for your interest in Bunker Rzmo. We Took forward to
nzaring from yvou,

Sincerely,

BUNKER RAMO CORPORATION

Amphenol Horth America Division
SAMS Operation

f/w/m ;

(Brs.) Jo Armstirong
Nuclear Product Manager

JAl : bl n



30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

| SURRY 2
COMPONENT

TER Item No.: 8
TER Category: IIla
Description: ELECTRICAL PENETRATION

Manufacturer, Model: Amphenol Type IC,

Tag No(s).:

Worksheet No(s).: 6-45
ODR No.: 5437-127-01
Location: RC-18B

DISCREPANCY

(Refer to Surry 2 Item 7)

RESPONSE

(Refer to Surry 2 Item 7)-

Spec.

NUS-41



30 DAY RESPONSE TO SER & TER :
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 9
TER Category: 1IIa
Description: ELECTRICAL PENETRATION

ﬁanufacturer; Model: Amphenoi:Type IB, Spec. NUS-41
Tag.No(s)‘: ' a .
Worksheet No(s).: 6-44

ODR No.: 5437-127-01

iocation: RC-18B

DISCREPANCY

(Refer to Surry 2; Ttem 7):

° RESPONSE

(Refer to Surry 2:Item 7) !




30 DAY RESPONSE TO SER & TER -
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

| SURRY 2
. COMPONENT

TER Item No.: 10
TER Category: IIa
Description: ELECTRICAL PENETRATION

Manufacturer, Model: Amphenol Type IA, Spec:.NUS—41
‘Tag No(s).: A -
Worksheet No(s).: 6-43

ODR No.: 5437-127-01

Location: RC-18B

DISCREPANCY

- (Refer to Surry 2.Item 7)

RESPONSE

(Refer to Surry 2'Item 7)!



P

— ' 30 DAY RESPONSE TO SER & TER
’ ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

: SURRY 2
. COMPONENT

TER Item No.: 12
TER Category: IIa
Description: FLOW TRANSMITTER FOR COLD LEG SI (PAM)

Mﬁnufécturer,‘Model: BARTON,.Model 386
Tag No(s).: FT-2961, FT-2962, FT-2963

Worksheet No(s).: 6-280, 6-281, 6-282
ODR No.: None ' . ‘

Location: RC-27B

DISCREPANCY

This is PAM equipment which was under reﬁiew at the time
of the 90-day Rev. 4 submittal. Qualification was not estab-
lished. ' : N

RESPONSE

This equipment will be replaced by quallfled equlpment
‘ .within the schedule established in 10CFR50.49. " In the.
interim, due to equlpment type 51mllar1ty, justlfication
for continued operation is provided in the 90-day response
section 7.2.5 for this equlpment type. The TER classifies

other equipment of this- type.. in Category Ib, Equipment
Qualification Pending Modlflcatlon.



30 DAY RESPONSE TO SER & TER :
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 13

TER Category: Ila

Description: FLOW TRANSMITTER FOR LOW HEAD INJECTION HEAD
(PAM) '

Manufacturer, Model: ROSEMOUNT, Model 1152DP5

Tag No(s).: FT-2945, 2946

Worksheet No(s).: 6-283, 6-284

ODR No.: 5437-241-01

Location: SFGD-1

DISCREPANCY

Qualification was not established for this item because
the review package (QDR) was not provided.

RESPONSE

The QDR listed under COMPONENT was prepared subsequent

to submittal of the SER and 90-day Rev. 4 responses. The

QDR establishes qualification, and is being submitted at

this time.



30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 17
TER Category: IIa

Description: LEVEL TRANSMITTER FOR CONTAINMENT SUMP
: (TMI ITEM) - ;

Manufacturer, Model: GEMS Model XM54853/XM54854
Tag No(s).: LT-RS-251a, B |

Worksheet No(s).: 6-271, 6-272

éDR No.: future

- Location: RC-27B

DISCREPANCY

.This is a new equipment item for TMI purposes.
Qualification testing has not been completed.

. RESPONSE

This equipment item duplicates item 118; 90-day wofksheeté’
.6-271 and 6-272 cover the same equipment as TMI worksheets |
10.3-30 and 10.3-31, respectively. 1

_ |
' |



30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2 .

COMPONENT

- TER Item No.: 26
TER Category: IIa
Description: DAMPERS FQR»HVAC/AUXILIARY BUILDING VENTILATION

Manufécturer; Model: RCS, Inc. Type BL
Tag No(s).: 3A(2), 3B(2)

Worksheet No(s).: 6-112% 113

ODR No.: 5437-80-01

Location: AB-45

DISCREPANCY

Licensee deleted equipment from Master List, but provided
no reason and no qualification documentation.

RESPONSE

Surry 1 worksheet 6~110 (attached) provided the reason

for deleting the corresponding Unit 1 dampers; namely, that

the HELB for which damper operation is required does not
affect the damper environment.

The Surry 2 worksheets are labeled "Deleted - see
conclusion section," which does not provide a reason.
However, the Surry 2 dampers are not exposed to a harsh
environment and should be deleted from the Master List.

This equipment should be classified in Category IIIb,
"Equipment Not in the Scope of the Qualification Review,"



Saiillty:'VEPCO, SURRY SYSTEM COMPONENT EVALUATION WORKSHEET - 90 DAY REVIEW
nit: 2 :
Docket: 51-281 ’

SYSTEM: . : - Environment . Documentation Reference Out~
HYAC/AUXILIARY BUILDING . standing
VENTILATION Units Specification Qualificstion Specification Qualif. Method Items

EQUIPMENT DESCRIPTION OPER. 120 days : 365 days Yestinghouse 91 - .. Vendor = None

TIME . Rel., Ltr. No. . Analysis '
PLANT ID NO. © NS-8S-79287 & Proto-
1-VS-F-58A type Test
TEMP 205, 0-30 sec 122 S&W Calo. 91 Vendor None
COMPONENT: F 205-120, 30 sec-1 hr 12846, 44— Analysis
. Central Exhaust ! (See Note 2) PE-050-0 & Proto-
g Fan Motor type Test
MANUFACTURER: .
Siemens-Allis Inc. : PRESS. 15.2, 0-1 min . 14,7 psia S&W Cale. 91 Vendor None
psia 14,9, 1-60 min 12846, 44—~ Analysis
. PE-046-0 & Proto-
MODEL NUMBER: ' type Test

Frame No. HBHUTS
Class F - Insulation

REL. 100 100% SA&W Calo. 91 Vendor None
HUM. % 12846, 4~ Analysis
FUNCTION: : PE-0U46-0 & Proto-
.. type Test

CHEM. NR NR NR NR None
SPRAY .
ACCURACY:
Spec!
Demo: NR )
RAD. LOCA = 2.7 x 10ES 2 x 10E8 S&W Calo. 91 Vendor None
40 yr = 1.1 x 10E5 12846, Ut~ Analysis
LOCATION: AB-U5 UR(B)-043-0 & Proto-
Auxiliary Bullding * type Test
Ventilation
SERVICE: AGING 4O Yrs 40 Yrs VEPCO Spec. 9 Vendor None
Auxiliary Building (Note 1) NUS-9060 Analysis
Control Area Exhaust Fan . : & Proto-
. . type Test
FLOOD LEVEL ELEV: NR SuB. NR . NR NR NR NR None
ABOVE FLOOD LEVEL: Yes

No

NR = Not required., All numbers written in Documentation Reference Qualification column are jdentified in Sectlion B.

NOTES: 1) In Vendor's Analysis report the theoretically qualified life is 113 yrs. which {3 much higher than 40 yrs. Vendor
13 contacted to provide their backup calculations and assumptions for 113 yrs. life.
2) Based on a review of the postulated HELBs, it was determined that safe y-related equipment required to mitigate
the IIELB and bring the plant to a safe shutdown i3 not affected by the break. However, this equipment 1s being reviewed
agalnst the effects of an HELB to determine our ability to maintain minimum boration capability, to assure additional
plant operations capabllity.

DELETED ~ See conclusion‘aection.

1-VS-F-58A Deleted Rev.h 6-110



30 DAY RESPONSE TO SER & TER :
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

SURRY 2
. COMPONENT

TER Item No.: 30
TER Category: Ila
Description: ELECTRICAL PENETRATION (THERMOCOUPLES)

Manufacturer, Model: Amphenol Type IV
Tag No(s).:

Worksheet No(s).: 6-47

QDR No.: 5437-127-01

Location: RC-18B

DISCREPANCY

The worksheet identified this item as "Thermocouples”,
and in the Surry 2 TER it was addressed as "Thermocouple
Cable." 1In fact the equipment is containment penetrations
for thermocouples (see Surry 1 item 10). Qualification
was not established.

RESPONSE

(Refer to Surry’Z}Item7 )



30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 34
TER Category: Ila

Déscription: 5KV COLLYER CROSS LINKED POLYETHYLENE
: INSULATED CABLE

Ménufacturer,’Model: Collyer,Insulated Wire Co.
Tag No(s),: Spec. No. NUS-364, SN-1250 '
Wbrksheet No(s).: 6-60a

QDR No.: 5437-132-01

Location: AB-27

DISCREPANCY

Licensee qualified the subject cables but did not
furnish the manufacturer's certification. regarding:
1) cable construction methods (chemically cross linked
.or irradiationally cross linked) used and 2) applicability
of the test reports to the subject cables.

: RESPONSE

The review of the plant records reveals that the
‘Collyer cables are not used for any safety-related
"equipment which is located in harsh environment.

This equipment should be classified in Category IIIa

"Equipment Exempt from Qualification",



30 DAY RESPONSE TO SER &' TER -
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 35

TER Category: IIa :
Description: HIGH TEMPERATURE CABLE

Manufacturer, Model: CONTINENTAL WIRE & CABLE, CROSS-LINKED
POLYETHYLENE
Tag No(s).: NUS-326 '

Worksheet No(s).: 6-60
ODR No.: 5437-131-01
Location: RC-3A

DISCREPANCY

Qualification was not established for this item because
.the review package (QDR) was not provided.

. RESPONSE

The QDR listed under COMPONENT was prepared subsequent
to submittal of the SER and 90-day Rev. 4 responses. ' The
QDR establishes qualification, and is being submitted at
this time.



.

30 DAY RESPONSE TO SER & TER :
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 39

TER Category: 1IIa .

Description: 600 VOLT, CQLLYERACROSS LINKED POLYETHYLENE
S INSULATED CABLE

Ménufacturer;‘MOdel" Collyer Insulated Wire Co.

Tag‘No(s).: Spec. No. NUS- 365E SN-457

Worksheet No(s).: . 6-54

ODR No.: 5437-135-01

LOcation: RC-3A '

DISCREPANCY

Licensee qualified the subject cables but did not
furnish the manufacturer's certification regarding: '
1) cable construction methods (chemically cross linked
or irradiationally cross linked) used and 2) appllcablllty

of the test reports to the subject cables

' RESPONSE

Per Collyer correspondence letter dated Sept. 10, 1971

“(included in the referenced QDR page 2a, in the end) the
"Purchase Order No. SN-457 (Spec. NUS—365E)'was cancelled
in its entirety.

Also the review of the plant records reveals that the

_Collyer, XLPE cables are not used for any safety-related

equipment which is located in the harsh environment and
listed on the Master List.

This equipment should be classified in Category IIIa
"Equipment Exempt from Qualificationd




30 DAY RESPONSE TO SER & ‘TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2 .

COMPONENT

TER Item No.: 41
TER Category: IIa

Description: 1000 VOLT CONTINENTAL CROSS LINKED POLYETHYLENE

INSULATED CABLE

Manufacturer, Model: Continental Wire & Cable
Tag No(s).: Spec. No. NUS-420, SN-1463
Worksheet No(s).: 6-42

QDR No.: 5437-130-01

Location: RC-3A

DISCREPANCY

Licensee gqualified the subject cables but 4id not
furnish the manufacturer's certification regarding:
1) cable construction methods (chemically cross linked
or irradiationally cross-linked) used and 2) applica-
bility of the test reports to the subject cables.

RESPONSE

Continental Wire & Cable (Anaconda) letters included
in the referenced QDR {(also included as an attachment to
this TER item) were re-reviewed and the applicability of
the test reports to the subject cables has been established.
. Per IEEE Paper dated May, 1969 "Insulation and Jackets
for Control and Power Cables in Thermal Reactor Nuclear
Generating Stations" the XLPE insulated are designated in
radiation class 3 (8.8x10° Rads) and recommended for nuclear
use for safety related equipment.

This equipment should be classified in Category Ia,
"Equipment Qualified".

This clarification of the cable gqualification should
preclude FRC concerns regarding the construction methods
used for the test cables and the applicability of the test
reports as referenced.



ATTACHMENT TO TER ITEM NO. 41 .
VEPCO SURRY UNIT #2

QUALIFICATION OF lOOOV XLPE Continental Cables

The qualification of 1000V, Continental (Anaconda) cross linked
polyethylene insulated cable is established in QDR-5437-60-01.

1) These cables were bought under specification no. NUS-420
- (SN-1463) in November 1971. '

2) Attached Anaconda (Continental) letters dated July
14, 1978 and July 11, 1978 (also included in referenced
QDR on page 3a) indicate that they used CC-2210 FR-XLP
compound for all their cross linked polyethylene cables
which they supplied to VEPCO for Surry Power Plants.

* 3) Anaconda supplied the physical properties of CC-2210 cross
linked polyethylene (used for Surry order) after various
environmental conditioning, simulating a LOCA incident.
They also provided the radiation resistance curve vs the
tensile strength and elongation which are good for 600V
cables thicknesses listed in Table I of Attach. 3 in page
3a of referenced QDR.

4) In attachment no. 3 of page 3a of the referenced QDR.
5437-60-01 for Unit #1 (5437-130-01 for Unit 42), per
Table I they supply 600V XLPE cables from 25 mil's
thickness to 78 mils of the same compound, qualified
under the same curves which they provided with thelr
July 11, 1978 letter.

5) As stated on page 11 of Section No 1 of the referenced
QDR-5437-60-01 (QDR-5437-130-01 for Unit #2) the insula-
tion thickness of the compound, used for the subject
cables is 45 mils which is in between the values listed
above in item 4. This indicates that the radiation
curves and other physical property curves are appllcab1e
to this cable also.

Conclusion:

After considering the above facts we conclude that, because the
same compound is used and the thicknesses meet Anaconda's
specification, the same gualification reports are applicable
to these cables which qualified 600 volt XLPE Continental as
shown in QDR-5437-60-01 (5437-130-01 for Unit #2).
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July 11, 1378

.

Stene € Wedster Ingiseeriag Co.
P.0. Box 2225 ' '
Boston, Ma& 02107

Attn: Eoward Redgete

Pe: SEBCO/Surry Generating Staticn; :
Continental Wire and Cable FO's SK-285 and SX-1108.

L LR TN P L b K i o

Daar Kr, Redgate:

In respoate to your reguest for additioned inforzation ¢a
CC-2210 FR-XLP please find attached cur cati sheet of August,
1671 entitled "Fhysica) Proprrties of CC-2210 Crogs-iinked
PZ After Various Invircnzental Conditioning, Si=zuwlating &
1.0.0.A. Incident im & Nuclea~ Gemerating Station™. Fe
frrehon stata that a FR-XLP insulaticn parerial designated
CC-2210 was used on the avove referenced ordars. "
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3 - Very truly yours,
H CONTINTNTAL YISE § CAELT

Lol R Candiile

PO RS SPvPapint b liny

Chief Lngineer

. .
l‘l'-

v '_\""'3" ’4 RN WG

Paul 5, Csrdello )

NEVICH W TR TR S 1

T LTI .
<-‘$1.L‘.,::I‘HJ-.~I."I| i tns Vemsatht bas

ARt
KA

Frane ek, cogs

ey




A i . .
L ,..—‘-.——.—-_.-‘— wm‘-- — WM W - — — ——
AL EASCD ‘ : St maTT “"" X T R e e —nm o Saimn . -, at o e T T H
X : LT > b e s .- . .. N . .. . LS T . -
—-n . AL . . R
T i et Lt ™ T o s Tl - R e e e e T
l.—.& .—--_-.~__—&_.z.~~wnw'¢-d_»—¢.&“._~ww.——b- e ok e ¥ it e = ten e -— a1

5.2

frrvie s
el

N

T T T This diowingor Eacument ead informctiod sér-fontk hereinore the T b ot ss
property of Centinzntsl Wire & Cele Corp. and sholl rot be used -1
ot disdose, except in occordzace with ity writen pennission. '

viwdat a.-." . tmon s

|
I

0B 0P Aty g Lbrre
. .
-

3

.. 3

FiYSICAL PROTFLETIES OF CC-2210.CROSS-LINYTS PL ATTLR _ i

i VAPIGUS ENVIROMMENTAL CONDITIONINE, SINMULATING A 3

- L.D.C A, INCIDINT IN A RUCLIAR GIDILFATING STATION. Z

i . '

i - . iy

i . [ . . o
. ' : CUDITIQNING : TINETLE TIANZETION 3

]
A,
‘ebheliabny

i : ' (F31) T5)
o S - HDNE . ) N0 . 88D
' STIAM/BORIC ACIDY o 250 45D

]

e bl rvatddtd
e by L
1]

o
by

S5 (Amowy 2540 226
e 2230 728
5

LIv R
FRrY ™y
g pes
MM
lo XYY W
€O = ~h%~
[

te gl it vgncd Lo radd IR R
HI LR o ‘.
[

. 1

¥ 2l ‘
i 31 D5 - - 1720 310G
ﬂ ’ R 2. .’-.::.
] 'RADIATION ATTIR STLEM/BORIC ACID SE
:'l ;x~ 37 FATIE (Anptys . 258D 383 ) . ;
:‘{;: - 5):2&7 P_f:f (ﬂqn”\)z . '4 2255 2C‘J £"- .‘
y 18106 RADS (Garnin)?2 1800 &2 £
[Sad - :‘_-'

e
HA)

JuIE snLe fe () a3, 0307 VALL CC-2220 % ‘}
D 120 MOURS, S0 PSI S8 w'facsv 120 P...U'R z&iv;v_v.s:on Tl E
. 7= 1 o.s’.__ BORIC ACID scLLI 8-360°FL i

-
-

3

: "@ COP,A 60 SbURCE (‘:..v TRON PR D‘J‘TS, w )

A

LI

I

[

T
.0 l“ <.

[4
Ao s ]

ANT R |
'
1]
A

Jaw
AN
HE RN

Py are—— ) expout 5y

NO. CHANGE DATE] BY
eeof. .. .. REVISIONS -

’,"_n" DRN.M.CQ. DATE

PE M W B e St S AR S --;: APP- @ ) DATE%]

frw Cong -

DA it ] o orden ol bt ST he o Jo T XL B St

— T e T T S S LTV RS O e bt oS i e LT T T Ia It LT eTHI Rt S TIRH I ISt T I T i T N I T L T4 L TT T el



Y
e

Ol.-

MQA 340:LR1G OICTIAEN TRASY PAPF .
. GEHILOOAMITHMIO
2 OYCALEQ X 10 OIVIBIONE PEA 1MOM

L ELONGATIS

SUOEME DIgTYTARN OO,
4 "ang 10 W B A

.
’.

1

]
]
g
v
3 T

v 1

Vo

Jan e saas

]
LTI

v
‘re
~———
T

L

T + .

T

..
Ly s
.
FElLA

UL 1SR4
T

—| -

——
I

-

1

)
T,

R .

T

Trh-’. 1

LT
'f‘*_J

rLr.r

-

T
T :
LS SN LI .00 G

— g s

T

I—'—é—-.'-,

g

-]’l

vy

1t - —

TR
o 1

—

> 17

v
~,

D GrulLaninl 00 AR SR AR
T . T o

L
T .

)

'°Q_"':.;f_'.

- (OA} nc.

49 .0
.H-.A"’.'. :

{

pgem
T
N

-4

Pt
(KRN

["
=

Tt

4

1
T II
o b
LEETTHI f N N Pl

1
L
I
d.
—
- —
I2

SO FN M

B I i

L e e e A
| :—|| }%-:: :,..;.;_'.ks‘:'_':-i"-q
T
H

111

Lahsl

TR

il
=

.y
- ——

£ guanrs
ad

e}
. 1y .- RS h_.zl
L RIS A e I LJ 3!
L{} 1 '}-'B e e p M M4t 1 Tg-;'
. 4. a P —- H ~ RS T
-‘F n .—|.'-rr:'_:_ i "‘-..% a ] 2 > B3
# LT B IR e e ‘;,l,.jiu;h"_" u L - a‘,-ﬁj
_ AL fili:ﬁ‘!l‘:‘l'-.ﬁ!"ﬂﬂf HH i
= nig)=Jopt . "" -
[ Ilﬁ A e 44+ (- H g
SHILT ;:L:::r.=|_“|”+I'|.'-‘1 -}~ anddi -z -
THI T b N L L e
L Lt L i 'lL suphLhhlt el i h .
. S 1 e [ T nR
. T |.! vt l:" ~4 :
lJ, llv I 7]
M 1" lJ |.-1 u
~— -
e ..{
B
i

'
—pr
-t
L
—
s et o et ey, vt ¢ s et § e} i e

EE

NI S

’0
R
li L :.i,f b
PRI R ;Q ‘\’;
- Lok s SCETH i %
11t ['.'ll'l!=|;'!!':}|:!laﬁﬁ. o paduuhddvd; |1 ;'[g'h:j
L L Jl__r:.lvl.Jl bt (- B E L 1 1h 2
‘nrj .rf' [ -litﬁ;li“ﬁ “.{f‘ - HEH T il H- ~'°'ig-'r?.—3
| Ltttk b3 =B 2 e L TH: 0 .
LI L L ; )
) i, R.
1T
=

z
==|
=1
_"?.J

=T

T
A& T

!

P
i 2d e o
—

T -

ks
1

.
.

1 4

LIT”: . 1'1'7 .

]
T T

o)

T 1

T
&
T 1]

-%1-T.
—)

L

v

-Il.rTr

T

(savy) - Ywsvo £ 3500 GILVHOIITLNI ‘)VJOL

v L :

oy e e b
Thopos TF o

T

)
—
g g
— =
=1

IR IR S I

=1

| d,ﬁ"E’._r.r.r. :

—
o ay
= - -
v
ey e

ik

=TIk
Gt
masal

;
afhe L
"II
il

‘[,‘.

: i
i

4 11 ‘qvtlu .L']!';':':‘é [ L“ q 1| 'ih :
e sl Hi e e
| Kl R i ! ll il ey ma
T T e B L O o
it et b P TE R TTHTT I R T
Rl il il s
"!!|!!5|.E::';|{|l'"|:1’]:'—~j mundny HT [ AT
il e EE g M e
I'II h_.l-|...1 l N 1 1 O o L_ I- T .
(NI S s R N AR LN e | l v'll CLET
1 et e e 1 ' -] 94—
[a rul _+H ' I
il

prpens |
B
agREEy
=
=1
a4
=T
1
}
4.
11
1
b g
LA 4

8
)
LK
e
)

i~
RS
. ik
0.
.o .
-
v

e — b 4

| SO AT A,

it
{~(_|
TENSILE STRENGTH - (PS.t) 6—o0—ia v
. ’ w

e —— — -— @ &




o g T

_ Vﬁai:_o_qga_c_dmp_any__(:cnﬂn ant2! Wire 3. Cabla Corp.  Wire ang Cable Division P, 0. Box 1883~ York,

Stone & Webster Engineering Co.

”"“_—“;“m“m"“"”"dﬁi§"lf;”1§7é”mwm““”’ o

P.O. Box 2325
Boston, MA 02107

Dear ﬁr. Redgate:

- Attn: H@tard Redgate

ANACONDA £§ -

'Re: VEPCO/Surry Generating Station

In response to your request, we have checked our files and

find that 21l instrumentation cable manufactured for the
referenced project, of the FR-XLP and Hypalon variety, which
was ordered in the time period of 1963 through 1871, was -
ranufactured with a cross-linked polyethylene insulation

material designated as CC-

PSC:ts

" ges File

2210,

T et

Yery truly yours,
CONTINENTAL WIRE & CABLE

Wi S, Gandibls

Paul S, Cardello
Chief Engineer
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30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 44
TER Category: Ila

Description: 300 VOLT, CERRO CROSS LINKED POLYETHYLENE
INSULATED CABLES

Ménufacturer, Model: Cerro Wire & Cable Company
Tag No(s).: Spec. No. NAS-430, NA-392/1392
Worksheet No(s).: 6-35 |

ODR No.: 5437-121-01

Location: RC-3A

DISCREPANCY

Licensee qualified. the subject cables but did not
furnish the manufacturer's certification regarding:
1) cable construction methods (chemically cross linked
or irradiationally cross-linked) used and 2) applica-
bility of the test reports to the subject cables.

- RESPONSE

Cerro Wire and Cable Compaﬁy_éofreépoﬂaence _

~included in the referenced QDR, were re-reviewed and the
‘applicability of the test reports to various cables is

established in the attachment of this TER ITE No. 36.

Per IEEE Paper dated May, 1969 "Insulation and Jackets
for Control and Power Cables in Thermal Reactor Nuclear
Generating Stations" the XLPE insulated are designated in
radiation class 3 (8.8x108 Rads) and recommended for nuclear
use for safety related equipment.

This equipment should be classified in Category Ia,
"Equipment Qualified". ) ) '




ATTACHMENT TO TER ITEM NO. .44 |
OF VEPCO SURRY UNIT #2

Qualification of Cerro XLPE Cables

Following is the summary on Cerro kLPE cable quallflcatlon in regarc

~to FRC evaluations:

1.

1000V, XILPE Cables: (TER ITEM %36 for Unit £1 & 73 for Unit _#2)

1000V, XLPE cables were bought under the following 4- dlrferent
spe01flcatlons

i) Specification No. NUS-325, (P.O. #8N-246), dated July 30,69.
ii) Specification No. NUS-362, (P.O. #5N-1246),dated Feb. 17,70.
iii) Specification No. NUS-381C, (P.0O. #8SN-446),

dated Jan. 22 ]_71

March 22
iv) Specification No. NUS-381E, (P.O. $SN=-1447/1246), dated
April 137
June 10 1971

All the above cables were covered in QDR-5437-55-01 for Unit No. 1
and 5437-134-01 for Unit No. 2.

Qualification is established as follows: -

i)

ii)

Per Stone and Webster letter, dated Dec. 12. 1980, to
Rockbestos (attached) and the purchase order,
the cables under

Spec. NUS-325, P.0O. SN-246 were bought from Dec. 15, 69
thru July, 23, 70 :
Spec. NUS-381C, P.O. SN-446 were bought from July 19, 1971
thru Aug. 23, 1971 ,

Spec. NUS-381E, P.O. SN-1447 were bought from Aug. 18, 1971
thru Sept. 7, 1971

Spec. NUS-362, P.O. SN-1246 were bought from June 19, 15970
thru March 8, 1971

Therefore, all the above cables were shipped from Dec. 15, 1969
thru Sept. 1971. ‘

Cerro letter dated Aug. 1, 1969 (included on page 3b of the
referenced QDR) indicates that all the 1000V XLPE cables will
be "Pyro Trol-III" control cables in accordance with the VEPCO
specifications. These were manufactured by Cerro Company per
their Specification No. RSS-3-701 of 11/1/68 (page 3b of the
of the QDR) with the exception of thickness. Thickness was

in accordance with IPCEA Standard.

The Specification No. RSS-3-701 indicates that the insulating
compound used was flame-retardant, chemically cross-linked
polyethylene.




iii)Cerro Wire & Cable Comp. letter dated Aug. 20, 1969

iv)

(Page 20 of the referenced QDR) indicates that
the cables manufactured were "Pyro-Trol III" cables

“which were tested by FRC Report "No: F-C2404<01, dated— =~

June 1969. . ' : -

Franklin Report No. F-C2404-01 was prepared in June 1969.
It included only radiation testing upto 2.5x107 rads,
humidity testing of 6 hrs, and steam pressure test @ 62
osig for 15 min., and cooled down to 150°F in 30 min.
Four samples were tested from product code 644N30 and

—

655N30 - series (four diff. batches).

We procured one more Franklin Report #F-C2857 dated

Sept. 1970 in which they tested 8 different types of

Cerro cable. They included one sample of "Pyro-Trol III"

cable also with the same product code 655N30 series (30

mils of flame retardant cross~linked polyethylene insulation
thickness). This report addressed radiation (from 55 Mrad
thru 179 Mrad), humldlty, steam press. & chemical spray

test for 7 days. :

The spray test of seven days is gquite severe to justify .
the LOCA reguirement of the plant (see the attached analysis).

Our ODR will .be revised to reflect the review of the
subject cables per these reports and the Franklin Report
#F-C3798 which is used to gualify these cables will be
deleted.

300V & 600V, XLPE Cables: (QDRs~5437-50-01,51-01,53-01 for Unit
o QODRs-5437-118-01,119-01,121-01--Unit
Originally these 300V & 600V, XLPE cables were bought for

N. Anna power plant but later were transferred to Surry

power plant for the required use.

These were bought under the following 2 different specifi-
cations:

i) Specification No. NAS-120, (P.O. $NA-312/1312), dated
Oct. 1969 thru March, 1972. .

ii) Specification No. NAS-3187, (P.O. #NA-3187/4183), dated
Oct. 11, 1973.

iii)Specification No. NAS-430, (P.O. #NA-392/1392), dated
June, 1974.

Qualification of cables in Spec. NAS-120, NAS-3187, &
NAS-430 is addressed in QDR #s. 5437-50-01, 5437-51-01
& 5437-53-01 respectively for Unit #1 (QDR #5437-118-01,
5437-119-01, 5437-121-01 for Unit #2). ,

st




Qualification is established as follows:

ii)

i

Per Stone & Webster letter, dated Dec. 12, 1980, to

-Rockbestos-and the- -purchase orders the-cables were

supplied during the following period: -

Cables under Spec. NAS-120, P.0O. NA-312/1312 - June 23, ~
1872 thru March, 1978.

Cables under Spec. NAS-3187, P.O. NA-3187/4187 - May -21,
1976 thru Nov. 1976.

Cables under Spec. NAS-430, P.0O. NA-392/1392 - June 24,
1974 thru Aug. 1978. ‘

Rockbestos Comp. wrote a letter to S&W on Feb. 21, 1979
which indicates that the cross-linked polyethylene
cables supplied under P.O. NA-392 were certified Class
IE which are gqualified to LOCA. They also enclose the
qualification report for Firewall III cables, dated
July 7, 1977 which covers these cables.

Although the letter indicated P.0O. £#392 (spec. no. NAS-430)
because all the cables were bought in the same time frame
it has been concluded that all the cables in all the three
specifications were covered by this repcrt.

Cerro Cable Company revised the same qualification report
in Nov. 26, 1979, Dec. 8, 1980 and Dec. 23, 1980. (Ref.
27A) and called the same samples with the same name
Firewall III cables with the insulation description as
chemically cross-linked polyolefin instead of cross-
linked polyethylene. They also provided their specifi-
cation of Firewall III cables #RSS-3-021. 1In Pkg. #
5437-51-01 we used one report for XLPE cables which was
also prepared by Rockbestos in May, 1976 for the same
Firewall III cable.

From a detailed review of all the above mentioned reports
it has been concluded that Cerro Cable Co. prepared all
cables prior to 1978 by using chemically cross-linked
polyethylene.

NRC Concerns

1)

Tn reviewing the gualification cables FRC reviewed
the various QDRs for the cables.The following table reveals

the discrepancy:
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'FRC REVIEW SHEETS Right Applicable QDR #s
S. No. Cable Spec. No. - ITEM # ‘ QDR #s . , . ’
Unit #1]| Unit #2 Unit #1 Unit #2 Unit #1 - Unit #2
1 " NUS-325, 362, ‘ 36 73 5437-53-01| 5437-118-01 | 5437-55-01 5?37—134—01
381C, 381E : '
NAS-120 32 46 5437-53-01} 5437-119-01 5437-50-01 5,:437—118'—01
NAS-3187 32 46 5437-53-01| 5437-119-01% 5437-51-01| 5437-119-01
NAS-430 34 44 5437-55-011] 5437-55-01 5437-53-01 5%4'37—1215—01
* - This is the only right QDR FRC reviewed for the fight cable. *
i
iI
: |
. |
I ; :
! E 1




2) FRC's general comment is to get the apollcablllty of the
. specific test report from the vendor.

o | " In this regard as discussed in~Secy 17& 2 above we found — 7 ¢
the letters from the vendor which describe the material -
used for the subject cables and applicability of the test
report.

Conclusion:

By reviewing various test reports on, Rockbestos XLPE
cables from 1969 thru 1981 we found that all the cables
manufactured by them, have successfully -passed the
radiation and LOCA test, irrespective whether it was
chemically or .irradiationally cross-linked. Based on
this f£inding we have no discrepancies in the gualifica-
tions of. the cables used in Surry Power Station.

This clarification of cable gqualification should preclude
FRC concerns regarding the construction method used for
the test cables, and the appllcablllry of the test reports
as referenced. -
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Copy to: -
chiown, Jr. . ' . "SCRossier ' CwWwilbur ' ezég -
_ Attn: EGLifrage-2 HWDurkin . . ABaner jee
(VEPCO INTERNAL DIST. TO BE  ~ DAPiccione™" -~ ~ -PReilly~
' : MADE BY VEPCO IN ACCORDANCE CECole WPC/12 ,
'~ WITH NOPPS MANUAL) ESherwood LWBrown-Surry-3
. . JMcCann EBroderick/C Files
e e s e e - oo oo -G JBurroughs - -~ - EBroderick/Job Bk
JHBarnhart ‘ General Files -
JFinnimore PBienick

WBDodson ISMacFarlane : =

Mr. J. R. Rughner . :

. Vice President/Technical Director C December 12,1980
The Rockbestos Company , : J.0. Mo, 12B46.44
195 Church Street '

' New Haven, CT 06510

Dear Sir:

IE BULLETIN 79-0iB

ENVIRONMENTAL QUALIFICATIOY OF EQUIPMENT

'SURRY POVER STATION - UNITS 1 & 2 ,
VIRGINIA ELECTRIC AND POWER COHPANY -

KRC IE Bulletin 79-013, "Envirommental Qualificaticn of Class IE Equipment,"
issued to operating plants on January 14, 1980, outiines the qualification
perameters for the envirommental qualification of Class IE instrumentation
o . and electrical equipment operating within these plants. With reference to
your telephone conversation with our Mr. I. S. ¥acFarlane cn December 5,
1980, we request any and all quaiification test reports you can furnish on the
following cables you supplied for VEPCO's Surry Power Station Units 1 énd 2.

1. 600 volt control cable supplied to North Anna but utilized at Surry.

a. Cable purchased under Stone & Webster P.0. Fo. NA-3187/4187

- with a Specification Ko. NAS-3187 (Reference Mr. P. Reilly's

letter to Mr. W. J. Patterson dated October €, 1550). The
following additional information is provided: »

(1) Cable supplied under NA-3187 originally heé a Cerro order
number of 80805 which was subsequently changed to 52313,
The order addressed 16 items, which were sh1pped between
May 21, 1976, and Kovember &4, 1976.

(2) Cable supplied under NA-4187 originally had a Cerro order

number of 80806 which was subsequently changed to 52314,

The order addressed 16 items, which were shxpped between
May 21, 1976, and Movember &4, 1976.

b. ~ Cable purchased under Stone & Webster P.0. No. KA-312/1312
with Specification No. KHAS-120. :

. C (1) The items purchased under KA-312 were shipped between
' June 23, 1972, and September 14, 1977, and consisted of
the following Cerro order numbers:




- Cerro Order No.

2

Change to P.0. No. NA-31Z Items Involved-—- -

December 12,1980

6C741

€3603
63904

7051:

72107

Original

CE 5

O
Te
(Vs

Ck 14

following Cerro Order Numbers:

1-19

eGP B

1,2,4,9,

12,18,19

2y%45,7,9
5,¢

1,2,11,18

2) The items purchased under HA-1312 were shipped between

June 23, 1972, and March 9, 1978, and consisted of the

Cerro Order Mo, Change to P.0. No. NA-1312 Items Involved

21522 -

22949

25320

72654

73554

Original
¢ o3
CB 4
CH 5

CH 6

1-19
20-22
1
218
1,2,4,9,

12,18,19

A




3 _ December 12,1980

Cerro Order No. Change to P.0. No., NA~1319 Items Involved

- 80331 | cH 7 1-15
R CH 13  sa
51815 o cR 17 g -
6070z 2 cE 23 1-4
63504 3 %, CH 26 : 11
g39c« . CcR21 2,615,7,9
70511 l CF 32 . ' 5,9,12
71205 CE 36 1,2,11,18
71265 CE 35 233,6,6,7,0
2. 108C volt control cableAsupplied to Surry.

-

a, Cable purchased under Stone & Vebster P.0G. YNo. SK-246 with'
Specification No. KUS-325 (Reference ¥r, P. Reilly's letter to
: Mr., W. J. Patterson dated October &, 1960). The cables were
. shipped betweer December 15, 196%, and July 23, 1970, and con-
' A sisted of the following Cerro order numbers:

Cerro Orcer Mo. Change to P.0. ¥Yo. SK-246 Items Involved
EG §36C¢ ' ~ griginel ' 1-17
70820 cH 1 18,19

b. Cable purchased under Stone & Webster P.C. ¥c. SK-445 with
Specificztion No. NUS-381C (Reference Xr. P. Reilly's letter
to Mr. W. J. Patterson dated October 6, 1960). The order,
shipped under Cerro Order Ro. 11529 between July 19,.1971, end
August 23, 1971, consisted of two items,

c. Cable purchased under Stone & Webster P.0. No., SN-1447 with
Specification No. NUS-38lE (Reference Mr. P. Reilly's letter
to Mr., W, J. Patterson dated October ¢, 1980). The order,
shipped under Cerro Order No. 12328 between August 18, 1971,
and September 7, 1971, consisted of one item.

d. Cables purchaséd under Stone & Webster P.0O. No. SK-1246, which
: ‘ were shipped between June 19, 1970, and March 8, 1971, con-
.' - sisted of the following Cerro order numbers: :




Cerro Order No.

December 12;1980

71€11 Criginel NUS-362
71917 Ck 1 NUS-362
71517 CH 1 NUS-325
72406 Ck 2 KUS-362
74329 CE 3 NUS~-362
74521 CH & rUs-3¢1
12423 cy 7 NUS-325
209486 Field Crdered NUS-362
All of the cebles discussed above wmst be proven to be operatle

during, and after exposure to the following enviromments:

43 Vear Life Conditions:

Integrated Radi
Accident Conditions:
Duration:

Tempezrature:

Pressure (PSIA)

Relative Humidi

Chemical Spray:

Integrated Radi

Concucter Temperature!

ation (CGammsz):

20

2 x 107 Radse

-

l.

120 Zays

275°F, 0-30 Finutes
275-15¢%P, 30-60 ¥inutes
150~-120°F, 1-48 hHours
126°F, 2-120 Days

: 58.7, 030 Minutes

58.7-12.7, 30 Minutes - 48 Hours
12.7, 2-120 Days

ty: 100 percent

33593 (2,000-2,200 ppm B)
Buffered to pH of '

8.5-11 KaOH, 4 Hours

? Rads

ation (Gamma): 2.4.x 10

Change to F.0. No. SK~1245 Spec. Wo. Items Involved

1-17

3,4,10,12,
15,16,17
~—18
19,20,21
3
3,4,6,2C
18

Z new items

before,




e - s ' - December 12,1680

“We appreciate your cooperation in this matter, and request receipt of this
materisl by January 5, 1981, If you have any questiorn regarding this infor-
’ mation, please contact Mr I, S. MacFarlene at (617) 973-0013.

< emrem e e SYery - Eryly--vouTrs, - - - : e

J./ H. Barnhart -
Principal Electrical Engineer

s

ISM:PBF. '_ ' ~




- ANALYSIS OF LOCA TEST == = & e o

' Verification of 7 days LOCA Test (Described in FRC - Report
: No. F-C2857 dated September 1970) Equlvalent to the requlred

w'ww-ﬁw~—mwoperat¢ng time -0f-120 day-LOCA- e = - e -

As shown on Fig. No. 10 the test profile ABCDEF envelops the

plant LOCA profile AGCHIJ for 7 days. The following analysis
shows that the effect of test profile is more severe than the
required plant profile. : ~

As. evident from the Fig. 10 the plant ambient temperature falls
to 150°F after one hour and to 120°F after 48 hours. For
conservatism we assumed 150°F LOCA temperature for all the

120 days of LOCA.

The object of this analysis is to show that the effect of the
test profile CDEF is equivalent or more to the required 120
days at 150°F (assumed for conservatism).

The first hour of the test profile which envelops the required
profile of the plant is neglected and only 11 hours of the
test (profile CD) is converted to 150°F by using Arrhenius
extrapolation. '

a) Profile CD (Referring to Fig, 10)‘

‘ Arrhenius equations:
' g

_E (TZ-Tl)
T T
Tx = TL e .
where
TX = time ‘at an accelerated temperature = 11 hours
TLa='equivalent time at lower temperature = to be calculated
g = Activation energy, EV (1.13 for XLPE per EPRI
NP-1558 Final Report, Sept. 1980, Appendix B)
K = Boltzmann's Constant = 8.617x105 EV/°K
T2.= Elevated temperature = 276°F = 135°C + 273 = 408°K
T1 = Required temperature = 150°F = 65°C + 273 = 338°K

substituting all the values

1.13 (408-338)
T8.617x107°5x408x338

’ 11 = TL e
. Solving:
' T = 343 .days

La




b) Profile EF (Referring to Fig. 10)

Tx = 7 days at 160°F
T = 7 days (assumed same for conservatism) = _
Total Profile CDEF = T, = 343 + 7 = 350 days >120 days - -

L .

—

Conclusion:

i) ¢ As analyzed in above calculations it is obvious that the
- conducted test is egquivalent to 350 days of LOCA at 150°F
which is about 3 times the required operating time of 120
days after LOCA at 120°F. .

;iif A solution of Borated water%(1720 ppm of boron as boric acid)

was sprayed throughout the test.

Considering the aBove it is concluded that the conducted test is
more severe than the required conditions of the plant.
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r LOCA PROFILE Ref.: S&W Calculation NOTE: The seven day conductéd

| No. 12846.44~-US(B)~-052~1 LOCA test is egquivalent
for Zone RC-3A _ to 360 days at; 150°F ‘(see

analysis). Hence it is
. more severe thgn the re-
quired LOCA period.

O——0 ACTUAL TEST PROFILE (Report No. F-C2857, dated Sept. 1970,
Page 5 thru 9)

f ‘ ' LOCA/MSLB TEMPERATURE TRANSIENT . ,

g ev. 2
I¥ ' . F;GURE ;0 Sheet:ld

! (CERRO 1000V XLPE INSULATED CABLES) QDR-5437-55-01
f Surry Unit 1
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Page 5 thru 9)

(Report No.
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Rev.

LOCA/MSLB PRESSURE TRANSIENT
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Sheet 17
QDR-5437-55-01
Surry Hnit 1

FIGURE 10A
(CERRO 1000V XLPE INSULATED CABLES)




30 DAY RESPONSE TO SER & ‘TER :
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 46

TER Category: IIa

Description: 600 VOLT, CERRO CROSS LINKED POLYETHYLENE
INSULATED CABLES

Manufacturer, Model: Cerro Wire and Cable Company

Tag No(s).: Spec. NUS: NAS-120,NA-312/1312, and NAS-3187,
NA- 3187é4183
Worksheet No(s).: 6-32 and

QDR No.: 5437-119-01 and 5437-121-01
Location: RC-3A

DISCREPANCY

(See TER Item No. 44)

RESPONSE

(See TER Item No. 44) . I




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

SURRY 2
. COMPONENT '
TER Item No.: 50

TER Category: Ila
Description: LOW HEAD SAFETY INJECTION PUMP MOTORS

Manufacturer, Model: Westinghouse ABDP
Tag No(s).: 2-SI-P-IA and IB.
Worksheet No(s).: 6-201, 6-202

QDR No.: 5437-105-01

Location: SFGD-1

DISCREPANCY )

Licensee qualified the equipment, but did not furnish
sufficient documentation to support (1) the similarity
"between test specimen and the equipment, (2) radiation
resistance of the lube 0il and bearing grease and (3) aging
surveillance and replacement schedule.

RESPONSE

Westinghouse correspondence included in the
: referenced QDR, were re-reviewed and we conclude that the
- similarity between the test specimen and the equipment is
established. @ ]

This equipment should be classified in Category IIc.
"Equipment Satisfies all Requirements Except Qualified
Life or Replacement Schedule Justified".

~The attached discussion and clarification of the low
head safety injection motors should preclude FRC concerns
regarding the similarity between the test specimen and
thi.equipment, radiation capabilities and aging qualifi-
cation. '



. LOW

ATTACHMENT TO TER ITEM #50
(VEPCO SURRY UNIT #2 )

HEAD SAFETY INJECTION PUMP MOTORS (Tag Nos. 1-S1-P-1A,1B)

Tag
QDR

Nos: 1-SI-P-1A,1B & 2-SI-P-1A,1B )
Nos: 5437-43-01 for Unit #1 and 5437-105-01 for Unit #2

Similarity Between Test Motors and Plant Equipment:

i) Westinghouse letter dated 4/9/81 in refersnce to
letter NCW-1317/NAW-3615 (page 2d of QDR) indicate
that: '

a) The subject low head safety injection pump motors
were rewound in accordance with their insulation
specification, LIT-Spec-711306 (Page 26 0ifi QDR-
5437~-105-01#*). Since this specification was in
use for several years before and after these
motors were rewound, the probability for the use
of other materials or procedures is minimal.

b) The thermal endurance test of this thermalastic -
epoxy system was in accordance with IEEE Standard
275-1966 which describes the complete procedure
(Like cycle of oven aging, temperatures, aging
time, mechanical, vibration, humidification, etc.)}.

c) Test results show that this insulation system
performed as well as the latest Class B therma-
lastic epoxy system.

ii) Westinghouse letter no. NAW-3601 dated Aug. 19, 1880
(page 2c of QDR) indicates successful qualification
testing of motors with thermalastic epoxy insulation
systems, documented in WCAP-8754, including all organic
insulating materials. Therefore wedges and cabling
need not be addressed separately. The results of
actual tests are available in Westincghouse files.

iii) Review of the insulation specification LIT-711306
(page 2c of QDR-5437-105-01) indicates that the
insulation system consists of sheets of Mica embedded
in a solvent-less epoxy resin which is the same as
that described in Westinghouse WCAP-8754, Para. 4.2.

iv) Westinghouse discussed thermalastic epoXy insulation
in their application data 3170 (copy attached).
Review of the insulation specification LIT-711306
used for the subject motors indicates that the insu-
lation materials, listed in the questioned specifica-
tion are the same as discussed in their application
‘date 3170.

*Page 2c of Unit #1 QDR-5437-43-01 does not contain specification
LIT-711306.




Considering the above it is concluded that the insulation
system of the subject motor is the same thermalastic epoxy
insulation as that of the test specimen of Westinghouse

WCAP-8754.  This conclusion. is further supported with_the . _

fact that all Westinghouse motors with thermalastic epoxy
insulation system were wound in-accordance with the only

one insulation spe01f1catlon no. LIT-711306. . -

2. :Lubrlcatlon Radlatlon Re31stance and Aging —_

Review of the plant maintenance records confirms that for
‘low head safety injection motor lubrication chevron SRI #2
‘has been used. The radiation resistance capabilities of
‘Chevron SRI #2 is 1.8x108 Rads per Westinghouse letter
NAW-3620 dated Nov. 18, 1980 (included in the Ref. QDR).

‘Because this qualification value of 1.8x108 Rads envelops
the plant required dose of 8.0x106 Rads, the subject
motor lubrication are considered qualified for the radia-
tion.

3. Although an aging ahalyéis was performed (see the attached
analysis) a detailed maintenance, aging surveillance and
replacement schedule will be submitted.

-

QUALIFIED LIFE OF WESTINGHOUSE LOW HEAD SAFETY INJECTION MOTORS

1) Westinghouse letter #VPU(RRK)-48 dated Jan. 9, 1981 (page
2d of thes QDR) indicates that the actual maximum winding
temperature rise from test is 70°C at 1.15 SF load for the
Surry pump motors. This gives a maximum continuous ooerat—
-ing temperature of 110°C (70+40) at the plant normal ambient
temperature of 104°F (40°C).

- 2) Because the plant environmental conditions for the motors
: do not change during the LOCA/HELB the same operating
temperature (110°C) is considered during normal as well as
during LOCA conditions.

3) These low head safety injection pump motors are required-
to operate during LOCA period of 120 days and periodic
testing of about 2 hours a month. The total operating
time during 40 yrs. life of the motor is calculated below.




5)

i) Periodic testing during 40 years = (2 hrs/month)x12x40
LT TESS Yoy EESERND MEANO T %60 hre b ‘
ii)} LOCA period = 120 days = 2880 hrs -

Total continuous operation =(960+2880)= 3840 hrs

For conservatism it is assumed in the following analysis
that the subject motor will run continuously for one year
(8760 hrs) instead of 3840 hrs.

From Fig. 4-1 of WCAP-8754 (thermal aging curve for therma-
lastic epoxy system, per IEEE Std.-275-1966) the qualified
life at 120°C = 200,000 hours and from Fig. 9-1 (in which
Westinghouse has drawn a most conservative projected
gualified insulation life of motor) the gqualified life at
120°C = 96,000 hours.

Activation Energy:

-

The activation energy is calculated by Arrhenius extrapola-
tion as follows: . ‘

From Fig. 9-1 of WCAP-8754 the gualified life at 120°C =
90,000 hours and at 130°C = 45,000 hours.

Arrhenius equation

_@% (Ty=Ty)
1 T
TX = TL e
where

TX = life at a highér temperature T2 = 45,000 hours.
TL = life at a lower temperature = 90,000 hours.
g = actiQation energy = to be calculated
K = Boltzman Constant = 8.617x107° i
T, = Higher temperature = 130+273 = 403°K
Tl = Lower temperature = 120+273 = 393°K




Substituting in the above equation:

|
‘ . | | g x (403-393)

44,000 = 96,000 e
Solving{

g =1.08=1.0

6) CALCULATION OF QUALIFIED LIFE:

‘From Fig. 9-1 of WCAP the qualified life at 120°C is 96,000
‘hours. Out of this life the motor is required to operate
~for 8,600 hours only (see sec. 3 above) at 110°C. Assuming
it operates at 120°C, (for further conservatism) the follow-
ing analysis shows that the remaining continuous operating
life of 87400 hours is more than the 39 years of how
operating life at plant ambient of 40°C (104°F).

Applving Arrhenius equation.
g (T,-Ty)
xT

T,xT,

T =T. e

X L
. where:

TX = 87400 hours
TL = to be calculated
T1-= (40 +. 273) = 313°K
’TZ = (120 + 273) = 292°K
K = 8.617x107°
g = 1.0 (see sec. 5 above)
Substituting:
1.0x(393-313)
. ‘ - -5
87400 = TL e 8.617x107>x393x313
Solving:
TL = 659642 hours = 75 years
Conclusion:
" . From the above analysis it is concluded that the subject
motors are qualified for a life of at least 40 years

under the specified service conditions of the plant.

8. 617x403x393x107> - s




Thermalasue £poxy nsulation is the stand-
ard on all large ac machunes, 7.000 volts
and below. built at East Pittsburgh using
form-wound coils. up through the 57 dia-
meter frame size. This will include practi-
cally alt 1ype F/A machines. 1t 1s also now

available on some machines rated 13.8 kV.

Thermalastic Epoxy s also 2vailable on form-
wouno cotis {or ratings manylaziured &1 1ne

Butalo Plant.

*Thermalastic™ hes made an enviable name
for nsell s an insulation. It was the {ust
real advancement in insylaicn in over 20
years when 1t wes {irst inroduced in 1848
on large turbine generaters.

Westnghouse began 1o use it on la-ge

motors 10 1852 It is important to remember

" that Thermaiestic insuletion is 2 sysiem,

not 8 materizl. As such. 1t is not siauc and
many improvements 1n 115 components and
processing have been mzoe since it was
first usea.

R
2

Cont:nuous research and testing of all
known insulating materials and systems
have enabled Westinghouse 10 keep Thet-
mezlastic insulauton betier than any other
insulation.

One basic feature of Thermalastic Epoxy
insulation 15 the use of mica in the ground
wall. No other matenal can equal mice from
the siznapoint of electnic strength, voltage
endurance angd reliability.

Solventiess apoxy resins ere impregnated
into the mica which has been preplaced
on & form-wound coil. Then with both
mics snd resin in position. chemical re-
sction is initizted which ransforme the
tesin into 2 solid which locks end binds
the mica into 8 compostte mass. The result-
ing end producs then 1akes advantage of
the excellent properties of both the mica
and the resin, The outstanding character-
tshics of the epoxies is their extremsly

“Apphicsion Dea 3170 Page *

Thermalastic Epobxy

insulation
For Large Ac Motors -

F/A and other Motors with Form-
Wound Coils — Squinel-Cage. PAM,
Wound Rotot, Synchionous

=Xy W_MC'
et ‘,&f‘:":ifxﬁ

., K ;& -
2o = ke -

m‘ e

good resistance 1o moisture and to praz-
ucally sll types of chemical coniaminanis.
They have been proven in laboratory tes's
Cescribed later and by field service.

Processing Thermalastic Epoxv insulzuon
includes vacuum-pressute impregnation of
the complete wound siator, siator Couls as
well as coil connecuons. Tnis mekes 1
possible 10 give all parts of the winsngs
the full eflect of tne high resmn it that s
schieved with the vacuum-pressure fech-
nique. The coils sre not deicimed or
stressed sfier impregnauon.

The processes described are those of the
Lsrge Rotating Apparatus Divisionin East
Pittsbutgh. Pnmanly cdue to ditferences in-
the size of motors manuiaciured al 1ne
Butialo Large Ac ang Dec Mcetos Division.
specilic processes vary in minor detai. Tne
essential charactenst:cs of the insulation
system are the same.

Septambaer, 1571
Superseces 1echnical Dats 3170, oeied June, 1968
E. C/1738.1740/DE



. Westinghouse

I Application Deta 3170 Fage 2 oo < o

Stiz2tor Coils .

Tne insulation immediately acjacent 10 the
COEDer CONOUCIC!S IS generaily that which
insulates the vanous trns in the codl friom
eacn other. This is 2 very impertzrt part of
the insulation system, one whuch freguentty
1S NSt Qiven the attention 1t aeserves. Since
the majonty of az motors are started
gcross-the-line, tnere is a possibility that
stess fronted. impulse lype waves can be
IMo2sed on the winding Thase waves
treu= LLGT RIEZ 2 ZlUess G ne N Insu-
lausn, escesiany 1ne wrns of tne siztor
cous nea’ the Line terminais.

In the hoht of these facis and the general
INcustry trend to higher operating voltages.
mica. which provides a pcsitive electnc
bamer of very high strength. is used as
twrn nsulation for all coils rated 4 kV and
zhove for tne targer size motcrs. On smelter
size motors, this agditonal sirength, where
reguireq. is obiained by the use of enamei
plus coubie cacron-glass covenng

Tapered Mico Wrapper
for Smooth Joint with
End Tape

Siot Insulation (Mica
Wrapper Appuied in

Sheet Form) insuloted

i Conductors

End Tura
insuigtion

Extro Taping for

Lead Reinforcements Outer Binder

Fig 1 Typicat sinor coil showing elements of
ingulslton.

The micazeous ground insulating matenals
sre apolied as shown in detaidin Fig 1. All
maienals used are designed 1o be both
compatible with, and selected components
of. the complete insulation system.

YWinding Stator

-At 1ne start of the winging operation the
stater core consists of the assembied
punchings and testraining ena plates. thus
provicing @ maximum of accessibiity dur-
ing coil assembly of larger size motors. The
fact that the coits are unimprepgnated at
1nis stage proviaes eass of installauon.

Tne ens turns of the stator coils gre firmiy
braces 10 withstend fuil-voltage stans with
3 senes of insuiated suppern nings as well
2¢ braces between coi end turns, which in
effezt form an arcnbound siructure at these
ponis Trhs matenal useds as 2 brace be.
twesn coll end turns 1s a non-woven poly-
ester feil which has BOth resiliency ang
80531DENCY.

Alter instzuat:on of all coils anz comple-
tien of wesging and brazing. the connace
t:ons are mace angd insulated, and the
is 1223y forimpregnaton.

i

a0

ter

]

.
i

Vacuum-Pressuro impregnation

Tne prenezies siatoris lowered into the
vEZUUT Dressure tank. and the air evacu- -
&lec 1c 8 very iow absolute pressure. The
eroxy resin s then intrgguced, while meain-
tam.ng tre vatuum, 10 & i2vel that com-
plateis suomerges all parts of the winding.
Tne vacuum s then released ang reslacesd
witt positive pressure of several atmospreres
over tne hauid resin. Following these stegs
1re stetor 1s removed. as shown in Figure 2.

Fig 2. Aherimpregnstion, the si21oris ramoved from
the tank and piaced 1n an oven 101 curing. )

Tre nex? siep in the process takes place In:
ah oven, whete tne resinas cured.

in 22z1u0n 1c the impregnation of the
winaing the bracing sysiem has bean built
“in place” by the absorption of epcxy resin
ang subsequent cure 1n the polyester fe!l.
Trus gives very high strength to the bracing
scheme,

Duning the manufacure of the coils and
winding, cuality control procecures are
use2 conuinuously 10 monitor the pnys:cal
cimensions and eiectnical integnty of the
insulation.




Evslustion and Test Progrem
Tnermalasuic Epoxy insulzuion was acopted
as s1angard for large 82 motors only ater
completon of an exiensive evaluaticn ang
1est propram. A descnption of some of the
more imporiant 1ests follows. .

Electric Strength

Since the funcamental function of insuia-
uon 15 10 withstana elecing stress. tne first
series of tesis on any insulztion svstem is
10 pelerming 11s shoni-lime eiectnc sirengtn.
Comgiete insulsted coils are used for this
test.

It 15 desuablz thet for any particular voltegs
class the average breakdown voltage be as
high as poss:ble, However, it1s essentia!
thet the vaiues be examined and analyzed
staustically, 1115 the Westinghouse concept
tnat using the principles of stausucal
enaiysis, the coils hisve 3 breakdown level
weli apove the test ieve! for indwvizual coils.

Thermaiastic Epoxy insulziicn has both 2
higher average snont-ume electnc suength
snd 1s more regrosucibie from covi-to-coil
than pther insulaucn sysiems.
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Thermalastic Epoxy

Insulation
For Lerpe Ac Motots

F/& and Other Moto:s>wz'.n' Form-
Wound Coiis = Squirre!-Cape. FAM,
Wound Roio:, Synchronous

Voltage Endurance

Since insulation in large machines is ex-
pezied 1o perform for 8 long period of ums,
8 vpitepe enoutance test has been dewvisee,
In this 1est, sample coils are prepzred and
connecleo as described for the shon-ums
eiectnc testis.

Eiectinc strength 1s evalusies in desth by 2
series of breakdown tests for each insuls-
tor system. A group of sampie cois for
eacn system 15 tesied at vanous voilags
leveis for fixed ume intervals whicn may be
cne minutle, one hour, ONe weer Of MOIE.
By cioctuing average “hold™ values for the
¢siieient ume peniods, a voitage encurancs
curve 1s crezted. Such a curve 1s shown in
Figure 3.

Much of the daia thus obtamned tends 1o

plot 1n 2 straight ine. One way of icoking

8t such cata Is 10 estabhist an “operating -
level” ang exemine where the extiapolales

voitage endurance curve will intersect this

“oparaung level”. The Thermalastc insuis-

ion curve intersects the cperating stress

level a1 @ ume 1n excess of 100 years. Tnese

are results of laboratory 125%s on only ore

‘of the cegraoing mechanisms that affext

insulslion and, tnerefore, are not complete
inotcations of actual operaung hife. How-
ever, systems that fail 10 give indications of
szusiactory Iife in thes very tundamental
1esi are nol considered favorabiy. :
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Westinghouss . . .. -

Moisture Resistance .
Tre2 first screanirg test for moisture resist-
arce 's 3 test on intividual ¢oils suspenced
it water. Trese ar2 s1andarg ¢ous sub-
cectforire ieads and $front lcops
Lously supjected to normal
ground. This s the value of the
num hnz-10-ground.cperating volisge.
2i nours 10 failure are then measurad for
of the systemms undar invesugaticn.
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Trermaiaste
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:
! ) . ,
oo 22 bvel 420 500

LoysisFzuure

Average itie cf insuiztion sysiems, immersod
1tage acpiied cortiruousiy.

S oulsianding MOoIsture
g

. 361873
Fig § Complets motor winding immersed 10 water
for 1es1 ot moisture resistance.

T23%s on 'm3ivigyu3l colds withoul connec-
LCnE however, are rot ife entire story. The
m2-sture res stance cf compiete winl:irgs
725 a!50 teen .nuestigated. In Figure 5 a
WMnZing irzicdrd all connecuions is shown
comgleiely suomerged in a tank of sait
water. Tre winging ieads are connected 1o
3 megohm bricge so that insylaticn resis-
tance gan be messured.
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Fig. 6. Insulauion resistance - inroughout 14 dey
penod,

A complete 4160 vcit Tnermalastic Epoxy
$i310r was submergad in g tank of water
caniaining 5% salt by wergnt (aporoximate
se3 waler concentration) for a pencd of 14
days. The insulaton resistance was cneck-
ed nrcughcut this penod. Figure 515 the
piot of insulation resisiance chtained
throughout the 14 ay pened.

Trere are variations in the ‘evel, probably
Cue to changes in the corcuctivity of the
wnsuizton surfaces at the winding terminals,
tut all fezzings are cuiie righ. Figure 718

- a clot of tre dielectnc absorgtion tests

taken before and after the 14 gay period
while in the water.

At the conclusion of this cencd the stator
wazs remeved from tne tank and without
nnsing or draing was supjecied to 3 4800
volt ac rms high potential test. The winding
withnels this test with no difficulty. This
indicates the winding could have been
cieaned and dnied and returned 10 service,

In stil anotber test on a complete winding,
the effect of conunuous exzeosure 1o 100%
retative humigity at 50°C wes investigated.
In some respects ths 1 3 more severe test
than actual submersion since waler vapor
has a high degree of penetration through
fims. Figure 8 shows the results, Ahter
more than 3000 hours of this type of ex-
posure. the Therma!astic Epcxy 1nsulated
wirding stll had insulzuion resistance

measured in thousancds of megohms.
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Chemical Resistance

Res:stance to chem:cal contaminarts 1§
anctner factor in manv ingusines. In look-
ING atresisiance 10 acids. bases ando sol-
vents. nothing has neen found that s 1he
eoua! ¢! the epoxy resins. Tebie A snows a
tacufat:on of scme ¢f the mznv tests mace
wneien resn samples werg subeCt=2a 0
liau.d oatns of vanous contaminating ma-
teriais. The resin used in Thermalastic
Tecxy INSUlELON SNows outstanding res:s-
tance 10 &ll of them.

Thermel Endurancs

Temoerature 1S widely accepied 25 teirg
ore of the imiting facicrs ininsulation ufe,
To setermine the abiiity of insulauon 1o
stens upunde! thetmal aging. 1est:ng 's Zone
by foliowing the bas:c concent of func-
uonal testing outhned in IEZ2 275.

This s the "'mctoretie” type of 125103
wharein smail, compietle coiis are mace
accorgance with actual processes em-
picyes in the insulat:on systam beirg eval-
vatez. These coils are then mountes .n sicts
or 2 moioreiie and the ieads brought out:n
2n acpropnate fashion a2s smown in Figure §
s trat electrical 12515 can £e made. These
moiorenes are then subjecies to 2 cvele

of oven aging, mechanical vibration,
humidiication ano elecinical test. Foliowing
this, tbe cycle is repeated and the number
of cvcies 1o fallure 1s recorded.

343066

Frg. 5. "Motorens” ussed lor tasting thermat sn.
duts~<e of insulation syaterms.

This1s a comparative test only. There ate
no s1andard values for tha test condiions
of rumber cf cycles or the hours of aging
that & system should withstand. I 15 known,
hewever, that for more than 30 years class
B insulztion has been in service and that

1t has performea sausfactonly. The proce.

- Gure s, therefore, 10 ccmpare new of pio-

PCseC systems with the cloet service-
'even systems. Figure 10 shows the data

obtaned by such tests. Hours of life 1s
Piotted loganthmically on the verucal axis

f

Thermalastic Epoxy
Insulation
For Large Ac Motors

F/A and other Motors with Form: "~

Wound Cous — Squirrel-Cage. PAM,

Wound Rator, Synenhronous
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Fig. 10 Thermat endurance of snsulstion tystems for
1013UNQ MAChINES tested 10 MOTOIEITES in BECOTCANCE
with {EEE 275 (5000 voit proof teat).

against temperature on the hornizontal ax:s.
As can be seen, the life of all systems de-

‘creases with increased temperature. The

“pre-Thermalastg'” curvs is the data ob-

tained cn the ciass 8 insulation system

used puor to Trermalasuc. In going 1o the

Thermalastic £Coxy svslem, a curve 1s op-

ta:ned whicn is snulted over on the thermal T e e e
sCare by adbout o L This In itself ingicates :

a hign oraer of ~tnermal reserve’ 1n 1 her-

malastic Eooxy insulation. This system

qualifies {or class F thermal raung.
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Thermal Cycling

A T3i0rs N Service are recsired to with-

e130 3 varving oegrees of e mal cvchng.

v of Thermalast:c £ooxy 1insulaucn

siarc thermal cyciing 3nd mantan
es:stance s gramencally camon-

v ire foilowing test.

T-2 35

OIS A A Wt

A

371544

F-3. 11 Cyvciing test of wound siator-packed with
ice. '

11 s=ows 3 wecund siater packed
L2 8D x*ax e -rgedcad termo-
Y = .n1m2 wins:ng irsicate minus 4G°C.
Wmen R vy, ---rg rea:r.s: tnis temoe
wrE ne Ory ize was rempvad and the
s:zi2t vezs immediately pizced n an oven,
w.=-gnonad ce2n preneatz3 1o 150°C. Trss
3§ epeatzz four imes, Cyziing De(wr-en
2 tzmrerature brmits, and the state

~ compigtaiy submerged 0 water. F g-
12 snows the results obtained. and in-
5 nel the mc:smrn resisiance !s un-
2212d bv thermal shocks of 180°C.
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Fao 12, Etact of thermal cycling on Thermslasic
PIUtBlOn Deatwedn teamperaturs of —40°C
50°C

Mechanics! Strength

All motor insulation may be subjecies 10
severe mechanica! stresses gurirg cpe 8-
tion. To determuine the abihity of tne com-
plete Thermalzshic Epoxy wincing 10 witn-
stand mechamca! stresses, the foltowing
test has been Jev:c2d.

When 3 mcior winding 1s fizst connected
across the hne. tnere 1s a 1arg2 currentin-
rush to mecnamicai forces, which tengd to
severely gisiort them, Aseguate bracirg
prevents the actuzl geformauon, but the
forzss are nevartheiess present.

A motor with Thermaiaestic Epoxy insulation
wes subjeciec 10 1,000 fuli-voliage starts.
Aftzr comptetion of the 1.000 fuli-voitege
siarts, the enlire woung stalor was suD-

rged In 2 tank of watdr and & ten-mipute
G’:‘x".’CIlu_ atserphicn curve was mage
immeciately afi2r submers:on.

X0C00 w'—_qﬂ-ﬂ-wwmrj-nr—r

20000 .T. ) .

Orginclend Immedigiey

After Submeryon
10000  Atter Stori-Sezp
3 Test

S
S 700C
2 £000

- .

m‘.}unﬂ—ad“ ek wdince --i.u...a‘

2% 4 8 7 1 2 3 43 1T 0
Time, Minutss

Fig. 13. Insulsuion resistance charactensucs of sub-
merged Tresmelasnc Epoxy s:310r winging

(4160 voits} &fier motor was subjecied to 1,000
full-voliage starts.

Even atter these severe condimigns, the
winging had greater than 10.000 megohms
of insulation resistance after ten minutes
of voliage as shown in Figure 13.

.many years with no measureabie

Abrzsion Resigtancs
Motcts are not inireguently expecles 10
cperate in an envirpnhment wn:Ih sup;edts
the colinsulation 10 pemoaremant by

nighly aorasive catticles, Tris accurs pe-
cause 1~z cooling &:r whitn i3 Circulates
througn ine motor comes frem tne sur--
rouna:ng atmosconere of the wotcr ana

often contains a grezt deal of abrasive

paruculate matiar, Tn‘s particugte mans
forcec at hign velclity over ing eng win
ings of the 512107 CoMS anZ 15 &8 !
2 3a3ncciast commany

trig! 3ooCaucns or Cie

usedan '1'\"1, ng

In oréer 1o al:o- tme winaings 1o coerate
82 Condilicns, STeCi2)
treatments nave oee n develcoed. Itis weil -
kngown that elasicmers or rublers are
capabre of eoscizirg energy Loon tmpell
wiln anotner narg2r matenzl, Troref re the
spezial treatmenss consist ¢f 2 laver of an
elasicmeric maitenal wnich 1s capable of
absorbing 1his energy and literally bounc-
ing tne aorasive gparucies cff tne surface

The cogungs are acorsd ovar ine O

ple:ed winsing bv c.o0ing or soray.ng so
as 10 proviZ2 an ensrgy-acsorming surisce.
Tris nad 1o be a very special :oszmg wrsh
wouid hava tre abilitv 10 work r.ot only as
2poiied, cul aiso a1 in2 operslirng lemgera-
ture of tre coui suriace ar2 1S maintan NS
prcperty over the iong pencas of tma tne
meachines are exgesled 10 run.

Radiation Resistance of Thermaslastic
Epoxy Insulation .

Of the vanious compgnents that go 1o make
up the Thermalast ¢ Zpoxy insulalion Svs-
fem. the epoxy IMPregnant IS tne mest sus-
ceptible 10 1agiaticn damage. The mica

and fiber glass pcrirons will be unatfected
by dosage leveis that would gestroy tne
Impregnating res:n. However. the eDoxy
impregnant, because of 1ts aromauc nature,
15 one of the betier resinous matenais witn
regard 10 ragiaticn resistance, naving 3 pre-
dicted lite of 40 vears at a gosage of up

10 1C% racs at low rad.ation rates of less
than 100 tads per hour. Normal radiation
levels witnin the containment vessei of a
nuclear power station are below a rate of
50 rads per hour with a 1013} oosage of

2 x 107 rads over a2 penod of 40 years.
Therefore, Thermalasuc Epoxy windings in
a typical ragiation environment will opetate
d=tlenor-..
aton due (o the ragiation.

Lo




R e T ) e Therhnalasuc Epoxy ~' -

Insulation
For Large Ac Motors

|
-
i e DR - - e o ... . .. .. .. F/A and other Motors with Form-
| et Wound Coiis — Squirtel-Cage, PAM, )
( ) ’ Wcund Rotor, Svnchronous
|
\
i Winding Repairs 3. Inthe case of widesoread oamale in- -
| The stangdarcizaticn of Thermalast.s Spexy volving a numbear ¢t coils, 3 corprete re-
\ insulation for large motors allows 2 com. wird s recommenced. The elaborat2 facil- - -
; pietely new 2pprozch 10 the subject of ites resuired for tne Thermaiast'c £ooxy
| wiINnging repaus and the Cesirabihity of syslem make (1 necessary 1o retwurn the
1 carrying soare ¢cotls. . sta12r 1o tne factory 10 chtain tne ongina! -—
' processing. On a breakoown £2s:s. this £an
‘ First ¢f ali. the poss:bititv i wincirg re- e cone usualiy in thie2 weeks or less and
p3ai's being required s reCucag 19 2 mini- r2cwres no longer than wouls o2 rezuted
mum far below tnat poss:bie wilh 21y pre- 10 orcer coils ang rewinagan tre fietd,

VIOuUS INSulalion svsiem,

| consideration is given 10 stocking 2 full
The basic acoroach s 12 provize for the set of couls 10 orotect zgainst sucn 2 faiure
cerungenties that may ause w.ih mintmum o a Thermalasuc Epoxy insulated machine,
total expense 10 1he user inciuaing bsth he recommendzlion is that 3 compiete
recar and cowntime cost. wound stator pe stocked. Thes wall cost no

more than 3 fuil set of coils olius the 2x-

Decenosng on tne extent of cameage. pense of sincoing the old winding and

l sevaral alternatives are availzble 1or v»:nd- winding the nevy cous in any machire.

L InG repans: Downume 1s requced 10 2 minimum.

1. Mest failures resulting from accidanial

mechanical camage cceur on the end

vvindings where the coil 15 expcsed. Re- -
pa:rs 10 the end wind:ng external 10 ine

ccre can be made by the conventional

paiching method.

2. Inthe remote poss:bility of coil faure
witnin the slet, 1118 not prachicsl 10 resizce
co:is by convenucnal means. Tre very
processing of complete impregnaticn and
bending which insures a failure-tree coil
also makes it imprazucal 10 lift enougn
couls to replace both 10p and potiom coil
sices of a damaged cail.

To replace a damaged coil :n any machine,
it has always been necessary 1o Litt at least
a full throw of coils 10 get the new coil in,
Quute often, this operatron results 1n Cam-
age 10 other colls. Therefore. when spare
coils are considered oesirzble, it has been
standard pracuce 10 carry at least % or % of
a set 10 replace one ¢r two damaged couls.

Westinghouse has developed a technique
of coil replacement, for use on motors
manufactured at East Pittsburgh, which
makes it unnecessary to disturb any coils
except the damaged coil or, at most. the
other coil in the same slot.

For Thermalastic Epoxy insulated machines,
2 standard repatr kit can be supplied 1n-
cluding six half corls suitable for replacing
either top or bottom sides of the codl. Also
included are the necessary matenals, tools
and instructions for replazing damaged
co:ls. Complete spare Thermalastic £ooxy
insulated coils are not furnished tar these
T T machines.




30 DAY RESPONSE TO SER & TER :
ELECTRICAL EQUIPMENT ENVIRONMENTAL -QUALIFICATION

SURRY 2
COMPONENT
TER Item No.: 51
TER Category: 1IIa

Description: OUTSIDE RECIRCULATION SPRAY PUMP MOTOR

Manufacturer, Model: GE 5K6287XH41A
Tag No(s).: 2-RS-P-2A and -2B.
Worksheet No(s).: 6-167, 6-168

ODR No.: 5437-104-01

Location: SFGD-1

DISCREPANCY

The conclusions section of the 90-day response states
that the lube o0il and bearing grease were replaced. Docu-
mentation of the lubricant radlatlon resistance was not
provided.

RESPONSE

These motors have o0il lubricated bearings (see GE report
492HA248, included in QDR). Appendix III of the QDR documents

'-radlatlon resistance of the recommended lubrlcatlng oil, Mobil

DTE 797, to 10° rads, which far exceeds the service condltlon
of 8x106 rads. GE manual GEH-3292C, included in' the QDR,
recommends "regular" oil changes. Under the plant maintenance
program the 0il is periodically replaced with the o0il recom-
mended by the motor manufacturer. The statement provided in
the 90-day response conclusions section is a generic statement
that was applied to several motors, intended to show that
lubricants of more than adequate radiation resistance are
being used.

This item is considered fully qualified and should be

‘assigned to TER Category Ia,




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 62
TER Category: IIa
Description: CHARGING PUMP MOTORS

Menufaeturer,'Model: Westinghouse
Tag No(s).: 2-CH-P-1a, 1B, and 1C
Worksheet No(s).: 6-7, 6-8, 6-9
QDR No.: 5437-69-01

Location: AB-2C

DISCREPANCY

Licensee qualified the equipment, but did not furnish
sufficient documentation to support 1) the similarity

between test specimen and the equipment, 2) radiation

resistance of the lube o0il and bearing greases and 3) aging

‘surveillance and replacement schedule. -

. RESPONSE

Westinghouse correspondence 1ncluded in the

. reference QDR, were re-reviewed and the similarity between C
" the test specimen and the equipment (including the motor

leads) is established.

This equipment should be classified in Categdory IIc.
"Equipment satisfies all Requirements Except Qualified.
Life or Replacement Schedule Justified".

The attached discussion and clarification of the charg-
ing pump motors should preclude FRC concern regarding the

similarity between the test spec1men and the equipment,
radiation capabilities and aging gualification.



"ATTACHMENT TO TER ITEM #62 <~ T
(VEPCO SURRY UNIT ‘#2)

T TCHARGING "PUMP ™ MOTORS § 7 1 7 7 i r 0 20 o s o 1 o s

Tag Nos: 1-CH-P-1A,1B & 1C for Unit #1
QDR Nos: 5437-08-01 for Unit #1
5437-69-01 for Unit #2

1. Similarity Between Test Specimen and the Egquipment.

i) Slmllarltj between the motor lead 1nsu¢atlon of the
test specimen and the equipment:

a) Westinghouse letter no. NAW-3615 deated Oct. 30,
1980 (included in the reférenced QDR, page 3a)
indicates on page 2 that the Surry pump motor
insulation for the charging pumps is thermalastic
epoxy  and the qualification is covered by WCAP-
8754.

ii) Similarity between the motor lead insulation of the
test specimen and the eguipment:

-

a) Westinghouse letter no. NAW-3620 (included in the
referenced QDR, page 2c) indicates that for the
motors which employ the thermalastic epoxy insula-
tion system, the testing documented in WCAP-8754
includes all crganic insulating materials in the
motor. -Therefore wedges and cabling need not be
addressed separately for these motors.

b) The thermalastic epoxy system, developed by
Westinghouse and first put into service in 1962,
(see WCAP-8754, Para. 4-2) and only one insulation
specification, LIT-711306, were in use for winding
motor coils (see QDR-5437-08-01, Section 2, Page
2b), it has been determined that these motors had

motor to leadsplice materials as discussed in
specification LIT-711306.

Specification LIT-711306: lead insulation and tying
(page 3 of 14), winding procedure (paragraph 29,
page 5 of 14), and sketches D and E (page 13 of 14)
indicate the use of sleeving (M$#41524- -AV), resin
tape (M#9948-3), micatape (M#43865-AD), and glass
tape (M#41514-CT) as the motor to leadsplice
materials. These materials are in fact the ma-
terials used when winding the subject motor coils.




- Westinghouse letter dated April 9, 1981, in
reference to letters NCW-1317 and NAW-3615,
states that motorettes using an insulation
system similar to the one prescribed in the

rewind-speeification- (LIT-711306)-were- tested -~ -~ cooeeoes

for thermal performance in accordance with -
- IEEE 275. This is basically the same as
described in paragraph 4-3 of WCAP-8754 per

IEEE 275-1966. Therefore the motor to leadsplice
materials were tested, as part of the formettes, —
for thermal endurance to determine the resistance
of the thermalastic epoxy system to thermal aging,
following the guidelines for accelerated func-
tional testing, as outlined in IEEE 275-1966.

c) In addition to the above the review of WCAP-7829,
table %22, page 46 indicate that the motor lead
cable is silicone rubberized glass taped insula-
tion. This is the same as indicated in Westing-
house insulation spec. LIT-711306.

d) The same is confirmed from Westinghouse ADDllca—'
tion Data 3170 (copy attached).

Considering the above facts it is concluded that
the motor lead insulation of the subject motor

is the same as the test specimen of WCAP-8754 and
7829,

Lubrication Radiation Resistance and Aging

Review of the plant records shows that Exxon-Teresstic-46
has been used for charging pump motor lubrication. The
radiation resistance capabilities of Exxon-Teresstic-46

is 1.4x107 Rads per Westinghouse letter no. NAW- 3615 dated

October 30, 1980 (copy attached).

The worksheets will be revised to reflect the overall
radiation resistance qualification of the motors as
1.4x107 Rads.

Because this . qualification value of 1.4x107 rads envelops
the plant total required dose of 7.4x100 rads, the subject
motors are considered qualified for the radiation.
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3.

Although an aging anal?sis is performed (see the attached
analysis) a detailed maintenance procedures and aging
surveillance and replacement schedule will be submitted.

r—

QUALIFIED LIFE OF WESTINGHOUSE CHARGING PUMP MOTORS

1)

2)

3)

4)

55

Westinghouse letter no. VPU(RRK)-48 dated Jan. 9, 1981
(page 2c of the QDR) indicates that the actual maximum
winding temperature rise from test is 70°C at 1.15 SF load
for the Surry pump motors. This gives a maximum continuous
operating temperature of 110°C (70+40) at the plant normal
ambient temperature of 104°F(40°C).

Because the plant environmental conditions for the motors
do not change during the LOCA the same operating tempera-
ture (110°C) is considered during normal as well as during
LOCA conditions. During HELB conditions the ambient -
temperature goes to 140°F (from 104°F normal) for one

hour only.

Out of the three charging pumps one pump is required to
operate continuously during the plant operation. It is
conservative to assume that each pump motor will operate
continuously for 14 years and remain idle for 26 years.

In the following analysis it is shown that the qualified
life of the motor is more than the required 14 years of
continuous operating and 26 years of non operating lives.

From Fig. 4-1 of WCAP-8754 (thermal aging curve for therma-
lastic epoxy system, per IEEE Std.-275-1966) the qualified
life at 120°C = 200,000 hours and from Fig. 9-1 (in which
Westinghouse has drawn a most conservative projected guali-
fied insulation life of motor} the gualified life at

120°C = 96,000 hours.

Activation Energy:

The activation energy is calculated by Arrhenius extrapola-
tion as follows:

From Fig. 9-1 of WCAP-8754 the qualified life at 120°C =
90,000 hours and at 130°C = 45,000 hours.




6)

Arrhenius eguation

e S R T e e e
Tx = TL e

where
TX = life at a higher teﬁperature = 45,000 hours
TL = life at a lower température = 90,060 hours
¢ = activation energy = to be calculated
K = Boltzman Constant = 8.617x10_5
TZ = higher temperature = 130 + 273 = 403°K
T1 = lower temperature = 120 + 273 = 393°K

Substituting in the above equation:

gx(403-393)

- =5
44,000 = 96,000 e 8.167x403x393x10

Solving:
g = 1.08=1.0

Calculation of Qualified Life

i) From Fig. 9-1 of WCAP-8754 the qualified life at

120°C is 96,000 hours. This life is converted at
'110°C (which is maximum operating temp of the motors

per Westinghouse letter no. VPU(RRU)-48 dated Jan. 9,

1981) by using Arrhenius extrapolations:

Arrhenius equation

g (Ty-Ty)
TX _ TL . Tle2
where
TX = 96,000 hours
TL': to be calculated
T, = 120°C + 273 = 393°K
T, = 110°C + 273 = 383°K



‘Substituting the values

1.0 x (393-383)

96,000 = T

L | -
SolVing: -
T, = 207,542 hours = 23.69 years -

Conclusions

Hence the gualified life of the motor at 110°C is 23.69
yvears. Out of this the motor is required to run continuously
for 14 years. For conservatism let us assume that it
operated continuously for 20 vears at 110°C.

ii)

Now in the following calculations it is shown that
the life of 3.69 vears (23.69 - 20) at 110°C is
much more severe than the required 20 years of non
operating life at plant ambient temp. of 40°C.

Tx = 3.69 years = 32324 hours
TL = to be calculafed

T, = 110°C + 273 = 383°K

T, = 40°C + 273 = 313°K

Substituting in the Arrhenius equation

1.0 x (383-313)
o 8.617x383x313x10-°

32324 = T,
Solving
TL = 3235 years >20 years

Hence from the above calculations it is concluded
that the subject motor is qualified for 40 years
of life for the required plant service conditions.

o  8.617x107°x3-3x383 - SRR




Thermalasuc Epoxy insuylation is the stand-
ard on ail large az machines, 7.020 volis
end below, bu:lt at Ezst Pintsburgh using
form-wound coils. up trhrough the 85 dia-
meter frame size. Thus witl inclugs practi-
cally all'type F/A machines, it s also now
svailable on tome mechines rzced 13 8 kV.
Thermelastic Epsrvis g'soave lsbe op form-
wWOuNC Coiis {or rauings manutaciuted &t inE

Butialo Plant.

‘Thermalasuc™has maze an enviable name
for 1tself zs en insulstion. It was the {irst
re2! advancementin insulalion in ever 20
y2ars when it wa;s fistintroducesd in 1249
onjarge turbine generaiors.

Westinghouse bezan 1o vse vt onlage
motors 10 1552 1t is imponant 1o remember
that Thermalasuz insulabon is ¢ system,
net & materisl. As such, nt is ot static and
many improvements th s Components and
processing have been made sinze i1 was
tirst useq.

Arnticaton Dale 317G FPaze

Thermalastic Epoxy
Insuigtion
Fo: Leige AT Motors

F/A and other Maiors with Form-
Weound Cous - Squinei-Cage PAM,
Y ouncd Roto:, Syazhronous

PR i iy
<o

Continuous resea:ch and testing of all
known insufating materials ang systems
have enabled Westinghouse 1o keep The!-
malastuc insulation betier than any other
insulanon.

One basic feature of Thermalestic Epoxy
insulauon 1s the use of mice in the ground
veall. No other maierial can equal mica drom
the stanapoint of eiectnic strength, voliage
endurance and rehiabihity. '

Solventiess epoxy tesins sre impregrated
into the m:ca which h2s been prepleced
on a form-wound coil. Than with both
mic2 and resin in position, chermical re-
#0100 is initiated which rznsforms the
tesin inle 8 sohd which focks and binds
the mica 1010 & compesite mass. The result-
ing end product then 1akes advaniape of
the exceiient properies of both the mica
and the resin, The outstanding characier-

 mucs of the epoxees is therr gxiremely

RS e S 130 B-F YoPde ]S

S O PO R T

R

pood resistance 1c moisture and 10 praz-
tzaily ell types cf chemical contaminznis.
Tney have been proven in laboratory tests
cescribed later and by {ield service.

Processing Thermzlastic Epoxy insutaion
includes vazuum-pressure impregnanuch o!
the compiete wound sialo’, stalor Co:ls &s
w=il s c2il connections. Tris makes 1
possible 10 give 2!l parts of the winzonge
the full effect of tne high resin fu1 thet s
achieved with the vacuum-pressure tesh-
nique. The coils are not deformed or
st-essed sfier impregnzuion.

The processes descihed are those of the
Le-ge Rowsiing Apcaraius Dwvisionin £ast

0
.

Pirisburgh. Pamandy due to ditferences in-

tre size cf meotors manutactuted at tne
Eutalo Lerge Az ana Do Motor Division.
soecific processes vasy in mingt detar. The
essentiai charactensi:cs of xne‘msuiausn
SySiem ste the same.

Bactember, 13714
Suterteces Technics! Data 3170, cated June, 18E8
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Stz2tor Coils

Tne insutaucn immed:ately ag)acer1 10 the
COCDer CONCUCIC!S 1S genelainy tha!l which
insulates the vanous turns in the coid figm
esch otmer. This s 2 very impaes
tme inguialion system, one wo.on freguent!
18 nCt given tne attenl:on it ceserves Since
the me;orily Gt €2 MmD0?S 3IE slares

¢
gripann gl

gross-the-tine, tneve s & posumlity the!
siecs ficnied. impulse ype waves €3N 0é

IMOCSeT Cn The win Thage
UETRE R oR tne
12hizn, espeiany the twrns i

cous near the hne termainals.

ingustry trend 1o nigner cgerating voltazes.
mica. whiCh provices a posilive elesing

zmigr of vary tugn sirengin, is usel as
wrn nsutanon {or ail coils ra1e2 4 kY and
zhove for (re tatger size motors On smaziier
size motcrs, this 2aditicnal Strengin. whers
resuites. 1S obtaned by the vuse of enamel
plus couble cacron-giass covenng

yics

Topered Mico Wropper
for Smooth Jonl with
Ené Tape

Siet Insufotion (Wicg
Wwreoper Appiied n

Sheet Form)
ingylated

Congucteor
1}

B ITARTITL LIy L A

Extro Tooing for

Lecd Reinforcements Cuter Bunder

F.g 1 Typrcal sizior tovi show:ng slements of
mesanon.

The micaceous ground insuiating matens!s
a:e aoohed as snownan detadin Fig 1Al
.matenels 3 are ges'gned 1o be boin
cornpatible wiin, and selecied Components
of. the complete insulation sysiem.

use

Yinding Strior

Atine stattof the winZing cperenion the
stator core cons:sts of the assembled
puAChIngs and resitaiung ena p.aies thus
providing @ max-mum cf access:Diinty Sur-
ing coil assembly of larger size moters The
fact that the cois are-unimprepgnaied al
s siegpe provices ease of instaliancn.

\

Erd Turn
insuiction

Tne ens turns of the siator couls are firmly

braces to w.insiens full-valtage stans vt
3 senes of Insui3tes sun nngs as wel
3s Drages DEIWESN CTOH NS TUrRL, whish in

o
jofezed

SNV )

anc ¢omoie-

the Zonnes-

= -
znd ihe

After insiziiator of all couls
ton el wezzn
1008 &8

18 7833,

sigler
for

Veacuum-Pressure Impregnation

Tne preneatss 1210118 loweieZ 1n1o the

valuum pressule tank, and the air evacy- -

3lec 10 3@ very i0w 2bsdlute prassure. The

e20xv 18510 1S {nen ! 2. while main-
ng 1Me vEIUUmL 10 & level thaicom-

suomergss eil pans of the windirg.
Tne vecoum s thenreleasss ana replazes
wiit positive pressure of several atmospheres
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.
ezl

ner

T
[Tt etoRoiat=
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“over ine h2ue resin. Following tnese steps
1~z stzlor s rersved. as shown in Figure 2.

3

Fin 2 AKerimpresnanon, the siator s ramoved from
the tany ang £'azed in 20 cven 1o CUnNG.

Tre nex: s12p 10 tne process takes place 1n
an oven, wne:e tne resin s cured.

In adz:non 1o the impregnation of the
naing the brazing sysiem has bean built
i plzze” by tne abso phion of eptxy 1€8:0
and suSseauen: cure in the polyester felt.
Tris grves very high stiength to the braoing )
szheTe,

Dunrg the manufasiute of the coils and
winding. cushly conirdl procesures are
Used conuinuousiv 19 momitor the pnys:cal
c.mens:0ns eiecincal integnty of the
insytaton.
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Evelustion and Test Program
Tnermalast:ic Epoxy nsulztion was acorted
&5 stengard ¢ large 82 motois only ehier
compietion of an extensive e»alua :on argd
1est program. A descripuien of some o e
more l'rpcnen: tesis folicws

Electric erength
Since the funcamenia
tion 15 10 withstang eiecing siress 1ne {irst
geries of 12515 On 3Ny INSUIELSN SVSIEM 1S
{0 delermine itg SNOT-LMe £'e0ins sirengin,

Vunzcron of insule-

St

Compiete insuleted cods gre used forinss

test.

{115 0esisabie that for any cenicular vohless
" class the average brezkdown voitags be 25

tigh as possible. However. itis essential

that the values be examuned and anaiyzed

gianstcally. 1t1s the Wesunphouse contept
tha us'ng the principles ¢f stansuca!
anzlys:is, the coiis have g breakdown lavel

well zoove the test ieve! {orinoivizual €ouls.
Thermaiastic Epoxy nsulsr s has b
higher average snoni-ume eieling su er-.;'..
end 1s more reproavobie rom covi-te-zoil
than other insu!a.non SVSIETS.

Voitage Endurance
Since insulaticnan targe mazhine

Thermalsstic

Insulation
For Larpe Ac Motors

EpOXy

TF/A and cother Motors witn Formia 00

S 1S Ex-

pected 10 pedform for 8 long pennd of ume,

& voiage

engutance 1est has been

Cevisel.

{n thes test sampie couls are prepered ans

connelles a3 ces.naod {or the sho

€iECIIC 1e3ts.

Eiectic svrength s, evaluzies in &

a-limes

extn by &

seres of breakaown 1251 {07 each insuis-

uon svstem. A groud of sempie ¢

ous for

eacn ..'sxe~* 15 1e51ed &t varidus viitags

leveis for fixed ime inlerve:s whic
cre minule. 0re RCUl. One weex
gy c:: tUng averag:

criierent tme pensds. 8 volta
curnve xs Ciezted
Figure 3.
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Chemical Resistancs .~
Resistance 12 cremilal contam.nanis s
anotner 1a21Cr 1N manv tngusines in 1pok-
1ng 3t resisiance 10 3C1CS bassg ans sol-
venis, netrurg nas peen fourg tmatis tne
eoguadl of tne 2ooxy tesins, Tanie A snows 3
tapulation cf scme of tne mzny te§is maze
where N res:n samois
fiou:d patns ef vanou
- terals Tre resin v
ZCOxy wnsulzlon snow
1ance 1¢ ali ¢f them.
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Temperature s wilaiy afzenis?
or2 of tne hmiting {32105 ininsuiat
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This 1s a comparative test only. There are
no standard values lor the test conzitions
or number ¢f cycles or the hours of aging
thata system should wethstand, (s known,
however, that for mare than 30 years class
B insulatien has been in service ang that
it kas perlormes saustactonly. The prose-
Cule 13, lhe:e!ore, 10 Comzare rew Cf c10o-
pCsed svslems with the CiGer service-
proven svsiems. Figure 10 shows the cata
CDtaned by such tests. Hours cf life 15
plotted 1oganthmically on the vertica! axis
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with

aga:nst 1emperature on the honzonta! axis,
As can be seen, tne life of all systems de-
creases withncreased tameergtura. Tha
“pre-Thermaiast:2” curve «5 1he data ch-
taimed on the ciass 3ansylaten svsiem
USed £1Cr 10 Thermalastic. In going 1o (ne
Trermalashie Eooxv svSiem, 3 CUrve 'S OD-

f3neld whuCh s ™
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i —— —- -— ===~ == Tharmalastis Epoxy . ™

Insulation
For Large Az Mcior

. e .. B e e - . ' FiA gnd other Mcios with Ferm-
S 7 Wourd Cois — Scuinel-Cage, PAM,
Weound RotSr, Svnacnrcneus

Winding Receirs _ 3. inth2 czse ¢! wigesoread camage ine -
The siangarc.zsuon of Thermalasti o 200y voiv.ng a number cf codds, 3 comon stz e
insuiztion for large motors silows 2 Com- wind s reccmmenced. Tne elaborate facd- S —
pletely new 2opiozach 1o the supjezt of ites resuired for tne Tr-e'maias:-c Zooxy
WINCIngG 1SC3us 3n Ing cesirabiiity of SVEISM Make Il necsssary 10 rowurn the
carrying soire coils. . stator 1o ne tazioryiid cotan the crging' —
’ pracassin Cn 2.Crezkoown T2si8, 1hs 220

uaki v 0 thres weers o n

4

¥ consideration »s given 10 sieorirg 3 full
Trz k2 sey of couls 1o crotesi against suth 2 faaute
corun M on 2 Tnermeiasuc Iooxy nsulated maching,
100zt 2 the fetommenal 20 s that 3 Sompiste
rece.r woung siata7 b2 etozked. This wall 205t 7o
nore than & full set ¢f cods pius tre 2x-
Decenaing on tne extent of damege. canse of stnocoing tre old wanding ard
sgveral a"em:‘u»f-s are ava:zble 1or vind- winding the new Zodls inoany machine.
Ing repavs: Downiure is resuzed 18 2 mintmum,
1. Mostiadures resulnng enial -
meIhznicai camsge coour o)
w.nZd.ngs whera the ¢on .5 Re- -
pé.rs 1o the end winaing ¢ ine
cor2 cznbemade by the ¢ al
[

LadioN

2. inthe remote poss:bil.ty of ol {svure

wiinin the slot, 1115 not praztical ! re:!a:e

coris by conventicnal mesns. Tre very

c-ccesswg of complete impregnausn and
berding vwhich insures a fadura-free coil
'!so makss itimpracncal 10 bt erough

. ccils 1o repiace both top and bonom coil
sices of a damaged coil.

Toireplare a camaged cail in any machunz,
it hzs always been.necessary 10 Lift at east
a tull throw of cols xo getine new coilin,
Ouz-xp often, this c: von resulis in cam-
g2 0 cthet conls. T e'e.‘:'= when soate
C”"S are c'\rqae'e:ﬁ desirakie, 1 nas been
stzngard cractice 10 calry at leas ‘,i or A of
3 seltoreplace one of two Samaged Coils.

vyn iinghouse has develeped a techniqua

o! coil replacement, for-use on meters - .
.manufaciured at East Prisburgh, which ' :
makes it unnecessary 1o d:stutb any coils
excest ths damaged coil or, at most the
oiher coil in the same sict.

) . For Thermalasuc £poxy insulated machines,
2 standard repair kit can be supplied in.
cluding six haif coils suitable for replacing
either 1op or bottom sides of the-coul. Also
included are the necessany matena's, tools
and mnstrucuens {or replacing damaged
co:is. Complete spare Tne'malastc Zocxy
irsalzted coils are not furnished (o1 these

T machines.




3 NAW-3615
"o Viestinghouse " Waler Reactor - HockesrConmertel
‘3 Flectric Corporation Divisions , Operalions Division
T 0 ) D - & T - A
- - s AT SR R RIS Bl gh PERRGY VRN 15230 e o
é:} Mr. S.C. Brown, Jr., Senior Vice President : October 30, 1930

- Virginia Electric and Power Company o o y -
P.0. Box 266¢6 ) ' .
Richmond, VA 23261

Dear Mr. Brovn:

: YIRGLNIA ELECTRIC AND POWER COMPANY
- NORTH ANNA POUER STA:ION

: A : NUPEG 0“88 Equ1pnent Qua11.1Cut101 o
fReference- Ncw 131 5 - .

.Th1s is to confxrm 1nfornat10n wn1ch has boen prOV1ded to hr. R. Newcomb in . =
- order to provide additional information in response to your request of the
referencod 1et+er as vell as other te]ephone requests by Hr. R. Newcomb.

Q lLubncants for k'estmohouso Purp Votors

Grease for LHRI Pump HoLors =

:.Chevran SRI 2 grease s reconnendOd“for use w1th ‘the Nestlnghouse supp]1ed _
 LHST pump motors. Per our telephone conversation with Hr. R. Hewcomb, Vepco Lo
" has obta1ned rad1at1on re51stance testing xnformatmon for thms grgase L

H1gh Enetgy Break for PunB_Votors LT

. QlThe Vest1nghou$e supp]1ed Charg1ng Pump notors are capab]e of w1thstand1ng the
- temperature-time profile transmitted by the referenced letterl The reduction
~ on qualified life due to opérating:through the transient is about one month.
The bearings of the non-operating charging pumps can also withstand the re.eren ed
transient.. The boarnngs of the operating charging pump will experience an oper-
ating tempﬁra;ure in excess of the allowable and thus cannot be assumed, based -
upon current]y_ava11able information to withstand the transient. Ve are reviewing,
with our motor manufacturing division, means for reducing the conservatism in
the allowable operating temperature.

e s e ¢ e e e et i i s bt e Ao e A e R s 51 a0t ot e arm



* Seal Mater Coo]xng PJHPS .AJA" L . o ‘;-—- -i«~i-~¢i ﬁ:'-sfwm:f

Information vas requosted re1at1ve to the capability of the Westinghouse supp11ed— -
charging pumps to operate without seal water cooling due to failure at the seal
water cooling pumps. With the pumped fluid temperature less than]15°F, opsr-—

ation without seal water cooling is acceptable. Since your pumped f]u1d tem-
perature exceeds 170°F, w2 are investigating the resultant failure machan1sn

at R. Newcono s requeast.

Surry Pugg,ﬁotor Insulation

The motor insulation for the charging pumps at Sufry, Hotor Shop Order Number -
68F13318 is thermoziastic epoxy wound and therefore is covered by VCAP-8754,

Section 5-2. Tha<safg4y injection pump motors appear to have bnen rgwgugd and '_ '

thus cannot ba confxrm d to be covered by }CAP 8754

Aux1]1ary 011 Puﬂp MoLor A o S o “fiA 

-

The Auxiliary 011 Pump Hotor is not required for C]ass IE operation of the Charg1ng
Pumps.

Should you have any questions on this matter; please ca]l.

[rce- ; o
attachmont Q‘ T

TSoc, Brow, 30 34“‘

et e

cc: w R. Cartvr1ght 1L 3i S
~. R. B. Bradbgry, 1L_1/:?ﬂri'f,"-.,.'w




| .” ““ el TABLE'I B _ﬁ“ AUt
'ﬂlg‘_:»_;x:;n_;;r:lﬁé}ade, _Ct;;r;)_s;Bn and 0x1dat1on ‘Inhibited- Mmera'l Base_Turbine. Oﬂs I—
] . . | Radiation T
Brand Name \'isczositx ' Exposqr:e Limit** __
Exxon Teresstic-46 200 SUSE100°F o 1ax0 Rac.!.*
: ‘;Pm re;,:ort NP-1227 vélsz.“i»&'2',"P}05éct 893-1, July 1980. Tests -

*peference:
performed by Westinghouse R&D. Critical breakdown of oil would be expected -
by 2 x 108 Rad. : : o

? .‘*‘VaIues presented for the Rad1atwn Exposure Lmnt are the highest o’orun*am,ed |
exposure 'teve]s obtamed _b_y the autho* to ,clate, based on 2 non-"oncluswe e

e i Svm v e mereaniema s L
o e et DDA
AT A w e —pean: b ey oameee




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
: SURRY 2 -

COMPONENT

TER Item No.: 63

TER Categpry:-IIa

Desgription: 450V MOTOR CONTRQL CENTERS - SUPPLY POWER TO
Co SAFETY SYSTEM

Manufecturer,-Model: CUTLER- HAMMER Model UNITROL

Tag No(s).: 2-H1-28,N, 2-J1-2E, W ‘

Worksheet No(s).: 6-23 to 6-26

ODR No.: 5437-78-01

Location: AB-13B

DISCREPANCY

Quallflcatlon was not established for this item because
the review package (QDR) was not prov1ded

g RESPONSE

: The QDR listed under COMPONENT was prepared. subsequent
. to submittal of the SER and 90-day Rev. 4 responses. ~The -
~ ODR establishes quallflcatlon, and is being submltted at
this time.



. 30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

SURRY 2
' COMPONENT

TER Item No.: 72

TER Category: Ila

Description: VALVE OPERATORS FOR CONTROL AND RELAY ROOM
CHILLED.WATER

Manufacturer, Model: Limitorque SMB-000

Tag No(s).: MOV-PG-107A,B, and C

Worksheet No(s).: 6-84, 85, and 86

QDR No.: 5437-66-01 '

Location: SB-9B

DISCREPANCY

The peak accident temperature exceeds the qualified
peak temperature, as defined on the worksheets.

RESPONSE

The equipment in this item should be assigned to TER
Category IIIa, Equipment Exempt from Qualification, because
-alternate backup equipment not affected by a Surry 2 Turbine
Building HELB can cool the control room. The following
statement, from section 7.4.2 of the Rev. 4 90-day response,
is applicable:

The control room habitability equipment located
in Unit No. 1 Service Building Machinery room
can provide the function. This can be accomp-
lished by opening manual cross—-connect valves
in the chilled water supply and return headers.

. These valves are located in the cable spreading
area and are accessible from the control room
without being exposed to the turbine building
environment.

. Further discussion of this item is attached.



p ATTACHMENT FOR SURRY 2 ITEM 72
VALVE OPERATORS FOR CONTROL AND RELAY ROOM CHILLED WATER

The Rev. 3 worksheets (dated February 1, 1981) for these
operators state that "we are presently determining what the
pressure and temperature will be resulting from a postulated
Unit 2 Turbine Building HELB." The worksheets also provided
essentially the same description of backup equipment availa-
bility that is included in the Rev. 4 ' (August, 1982) conclu-
sions section. Even though the backup equlpment is avallable,
the intent was to gqualify the operators if possible. -

- After submittal of the 90-day Rev. 3 response,.the pipe
break calculation for the room containing these valve
operators was completed, yielding the 310°F temperature for
the first 30 minutes shown in the Rev. 4 worksheets. This

temperature is clearly above the qualification limits for
Limitorque SMB-000 operators. The Errata sheet for Section
7 of the REv. 4 90-day response deleted these operators from
the list of control room habitability equipment for whlch
satisfactory backup equipment is available.

We have re-reviewed this concern and conclude that in
fact the discussion of backup equipment availability does
, -apply to these valve operators.. Accordingly they are exempt
‘ from qualification and will be deleted from the Master List.




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 73
TER Category: 1IIa

!

Description: 1000..VOLT, CROSS LINKED POLYETHYLENE INSULATED
CABLES

Manufacturer, Model: Cerro Wire & Cable Company

Tag No(s).: Spec. Nos: NUS-325,SN-246,NUS-362,SN-1246,NUS-381C
g (s) P SN-426, 'and NUS-381E,5K-14247 " St

Worksheet No(s).: 6-37, 6-42a, 6-38, 6-39 '

QDR No.: 5437-134-01

Location: RC-3A

DISCREPANCY

(See TER Item No. 44)

RESPONSE

(See TER Item No. 44)




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 116

TER Category: IIa

Description: PRESSURE TRANSMITTER FOR POST ACCIDENT

: MONITORING - (TMI . ITEM)

Manufacturer, Model: ROSEMOUN?, INC., Model #1152AP7A22PB
Tag No(s).: PT-LM-201A, B =~ |

Worksheet No(s).: TMI 1, 2

QDR No.: 5437-241-01

Location: Inside Containment , RC-3A

DISCREPANCY

Quallflcatlon was not establlshed for- thlS item because
the review package (QDR) was not prov1ded

RESPONSE _
" The. QDR listed under COMPONENT was prepared subsequent

to submittal of the SER and 90-day Rev..4 responses. The

" QDR establishes qualification, and is belng submitted at

this time.




: 30 DAY RESPONSE TO SER &:'TER -
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
' SURRY 2

COMPONENT

TER Item No.: 118
TER Category: IIa

Desc:iption: LEVEL TRANSMITTER FOR CONTAINMENT SUMP.: LEVEL
(TMI ITEM) '

-Manufacturer, Model: GEMS, Model XM54854, XM54853
Tag No(s).: LT-RS-251A, B

Worksheet No(s).: TMI, 30, 31

QDR No.: future

Location: RC-3A

DISCREPANCY

This is a new equipment item for TMI purposes.

RESPONSE

but the qualification test report is not yet ‘available. We
continue to believe that the equipment is the best available
for the purpose, and have no knowledge of type test failures
that would compromise its capability for qualification.

Qualification testing was recently completed for this item, ]




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

SURRY 2
‘ COMPONENT

TER Item No.: 119
TER Category: IIla

Description: LEVEL TRANSMITTER FOR RC SUMP WATER LEVEL
' (TMI ITEM) o

Manufacturer,rModel: GEMS, Modgl XM54854
Tag No(s).: LT-DA-210A, B 1
Wérksheet No(s).: (TMI ) 5, 6

QDR No.: future

Location: RE-27B

DISCREPANCY

This is a new equipment item for TMI purposes.

- RESPONSE

Qualification testing was recently completed for this item,
but the qualification test report is :not yet available. We

- ' " .continue to believe that the equlpment is the best available
© for the purpose, and have no knowledge of type test fallures
that would compromise its capability.




. 30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

| SURRY 2
. COMPONENT

TER Item No.: 127
TER Category: Ila

H
Description: LIMIT SWITCHES (TMI ITEM)

Manufacturer, Model: GORDOS, Model MR8901
Tag No(s).: 2S-SS-200A1, 200A2, Bl, B2
Worksheet No(s).: TMI Numerous

ODR No.: 5437-245-01

Location: RC-3A

DISCREPANCY

Qualification was not established for this item
because the review package (QDR) was not provided.

RESPONSE

The QDR listed under COMPONENT was prepared subsequent
to submittal of the SER and 90-day Rev. 4 response. | The
QDR establishes qualification, and is being submitted at
this time.




P » : 30 DAY RESPONSE TO SER & TER ,
- e ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION

SURRY 2
‘ COMPONENT

TER Item No.: 128
TER Category: TIla
Description: LIMIT SWITCHES (TMI ITEM)

Manufécturerf Model: GORDOS, Model MR8901
fag No(s)..: Numerous ?

Worksheet No(s).: (TMI) Numerbus

ODR No.: 5437-245-01

Locétion: RC-3A

DISCREPANCY -

Qualification was not established for this item
sbecause the review package (QDR) was not provided.

f RESPONSE } ,
The -QDR listed under COMPONENT was prepared subsequent
~ to submittal of the SER and 90-day Rev. 4 responses. The
' QDR establishes qualification, and is being submitted at
this time. '




30 DAY RESPONSE TO SER & TER’
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
' SURRY 2

COMPONENT

TER Item No.: 129
TER Category: ITa N
Description: LIMIT SWITCH: (TMI ITEM)

Manufacturer, Model: GORDOS Model MR8901
Tag No(s).: Numerous

Worksheet No(s).: (TMI) Numerous

QDR No.: 5437-245-01

Location: RC-3A

DISCREPANCY

Qualification was not established for this item
because the review package - (QDR) was not provided.

RESPONSE

The QDR listed under COMPONENT was prepared subsequent
to submittal of the SER and 90-day Rev. 4 responses. The
QDR establishes qualification, and is being submitted at
this time.



TECHNICAL EVALUATION REPORTS
ENVIRONMENTAL QUALIFICATION OF SAFETY-RELATED ELECTRICAL EQUIPMENT

SURRY POWER STATION UNITS I AND 2
~ 30-DAY RESPOSJSE TO
NRC LETTER OF JANUARY 26, 1983
MARCH 9, 1983
ATTACHMENT 6

UNIT 2: RESPONSE TO NRC CATEGORY II.B
EQUIPMENT NOT QUALIFIED

TER ITEMS

2‘
16




: 30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
V SURRY 2

COMPONENT

TER Item No.: 2
TER Category: IIb )
Description: RCS WIDE RANGE PRESSURE TRANSMITTERS (PAM)

Manufacturer, Model: Rosemount 1153D
Tag No(s).: PT-2402, PT-RC-2402-1
Worksheet No(s).: 6-~273, 6-274

QDR No.: future

Location: RC-3B

DISCREPANCY

This is PAM equipment which was under review at the
time of the 90-day Rev. 4 submittal. The TER classified
the equipment in Category IIb, Equipment Not Qualified.

RESPONSE

Qualified replacement instrumentation will be installed
during the outage planned to begin on May 1, 1983, as com-
mitted in VEPCO letter to the NRC serial number 085A dated
March 2, 1983. In the interim, Justification for Continued

Operation is provided in VEPCO letter to the NRC serial
number 085 dated February 18, 1983. Additional information was
submitted by letter number 085B dated March 9,1983.-



30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 2

COMPONENT

TER Item No.: 16
TER Category: 1IIb
Description: SG WIDE RANGE LEVEL TRANSMITTERS (PAM)

Manufacturer, Model: Rosemouﬁt 1153Aa
Tag No(s).: LT-2477, 2487, and 2497
Worksheet No(s).: - 6-275, 6-276, 6-277
ODR No.: None '
Location: RC-3B

DISCREPANCY

This is PAM equipment which was under review at the
time of the 90-day Rev. 4 submittal. The TER classified
the equipment in Category IIb, Equipment Not Qualified..

; RESPONSE

Justification for Continued Operation is provided in
© VEPCO letter to the NRC serial number 085 dated February
18, 1983.



- TECHNICAL EVALUATION REPORTS

‘ . ENVIRONMENTAL QUALIFICATION OF SAFETY-RELATED ELECTRICAL. EQUIPMENT
| SURRY POWER STATION UNITS 1- AND 2

-30-DAY -RESPONSE TO-
NRC LETTER OF JANUARY 26, 1983
- MARCH 9, 1983
ATTACHMENT 7

UNITS T AND 2: RE-REVIEW OF CATEGORY III.A
- EQUIPMENT EXEMPT FROM QUALIFICATION

TER ITEMS

UNIT 1: 40
UNIT 2: 107




30 DAY RESPONSE TO SER & TER
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
SURRY 1

COMPONENT

TER Item No.: 40
TER Category: 1IIIa
Description: 600 VOLT POWER CABLE

Manufacturer, Model: Kalser Aluminum and Chemical Sales,

LPE /Neoprene
Tag No(s).: Spec. Nos é < ? SN-251; NUS-365A, SN-1251
Worksheet No(s).: 6-48 & 6-49

QDR No.: 5437-40-01
Location: AB-2B, AB-2C, AB-45 and SFGD-1

DISCREPANCY

Equloment was deleted from the Master List based on:
Licensee's field test verification (special test 104) that
these cables have not been used in safety related application.

RESPONSE

During Surry Site records search on March 5, 1983 it
was discovered that six 600 volt, XLPE Kaiser cables were
used in Unit No. 1.

The qualification of this cable is established, using
similarity as the basis, and a summary is attached with
this TER item no. 40. We are preparing a complete review
package to reflect the qualification of this cable.

This equipment should be classified in Category Ia,
"Equipment Qualified" based on the attached gqualification
summary. -




ATTACHMENT TO TER ITEM NO. 40
VEPCO SURRY UNIT NO. 1

P l

QUALIFICATION. OF KAISER, 600 VOLTS, XLPE INSULATED CABLES

During the Surry site records search for cable identificétion on March 5, 1983, it was

discovered that 11 Kaiser 600 Volt, XLPE cables were used (6 in Unit No. | and 5 in

Unit No. 2). A breakdown, by unit, of the safety related equipment (listed on the

master list) for which these cables are used is as follows:

Surry Unit No. 1

Equipment Tag No. Cable No. Location
1-VS-F-8B 1J10PL214 AB-45
SOV-VG-109B 1VB350 AB-2B
1-SI-P-1A 1H3PLL SFGD-1
1-SI-P-1B 133PL1 SFGD-1
1-RS-P-2A IH7PLI SFGD-1
1-RS-P-2B 1J8PL1 SFGD-1
Surry Unit No. 2
‘ Equipment Tag No. Cable No. Location

2-CH-P-1B 2J5PHI1 AB-2C
2-RS-P-2A - 2H7PLI1 SFGD-1
2-RS-P-2B 2J8PL1 SFGD-1
2-SI-P-1A 2H3PL1 SFGD-1
2-51-P-1B 2J3PL1 SFGD-1

The above review indicates that Kaiser cables are used for redundant equipment in

four zones whose environmental parameters are as follows:

Total
: Radiation '
Zone Dose HELB Conditions
1. AB-2B 5.0 x 10°_Rads 120- 205°F 20 min, 205-120° oF - 40 min
2. AB-2C 1.08 x 1()] Rads 120-140°F - 20 min, 140- 120 F - 40 min
3. AB-45 3.8x lO6 Rads 120- 125°F 20 min, 125- 120°F
4, SFGD-1 8.0 x 10° Rads 120°F (normal ambient)

The highest radiation level to which the cables could be subjected during a LOCA .is

1.08 x 107 Rads, and for temperature profile would be 205°F for 20 minutes during

T




HELB conditions. There is no steam or LOCA (chemical spray) environment apphcable

to any of the above listed zones.

JUSTIFICATION

There is no qualification report available for the above cables; however we are
preparing a qualification re\)iew package, using similarity as the basis. The QDR Nos.
for Kaiser cables are QDR-5437-40-01 for Unit No. 1 and QDR-5437- 139-01 for Unit
No. 2,

- ANALYSIS

We are qualifying these cables based on several leading vendor test reports, EPRI final :
report no. EPRI-NP-1558 project 890-1, dated Sept. 1980, Table C-1 in II}OR _

Guidelines, and IEEE transaction paper, Vol. PAS-88, No. 5, May, 1969 for "Insulations
ehd Jackets for Control and Power Cables in Thermal Reactor Nuclear -Generating

S_tetions J

i. Per Table C-1 of DOR Gu1de1mes the threshold value of cross-linked
polyethylene islx lO7 rads.

ii.  Per IEEE Paper the cross-linked (filled and non-filled) polyethylene cables
- are categorized in Class 3 radiation level which is 8.8 x lO8 rads. These

XLPE cables are recommended for nuclear power plant applications. )

ili. The leadmg vendors like Okonite, Continental, Cerro, and Raychem have
qualified XLPE insulated cables for 2.0 x lO8 rads 1rrespect1ve it is

chemically or irradiationélly‘cross-linked.

Considering the above facts, these cables are concluded to be qualiﬁe'd. fo:': at least

1.08 x 107 rads which is about one twentleth the dose to which XLPE cable has been

qualified by all other available sources.

These cables will not be subjected to either steam or LOCA (chemical spray)
environment. The relatively low temperature profile during HELB conditions, 205°F
for less than one hour, will have little or no effect on the life of the cable. Hence,

these cables are concluded to be qualified for the subject environment conditions.



30 DAY RESPONSE TO SER & TER .
ELECTRICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION
' SURRY 2

COMPONENT

TER Item No.: 107
TER Category: IIIa
- Description: 600 VOLT POWER CABLE.

Manufacturer, Model: Kaiser Aluminum and Chemical Sales,

XLPE /Neoprene
Tag No(s).: Spec. Nos: NUS-225, .SN-251; NUS-365A, SN-1251
Worksheet No(s).: 6-48 & 6- 49

QDR No.: 5437-139-01
Location: AB-2B, AB-2C, AB-45 and SFGD-1

 DISCREPANCY

Equipment was deleted from the Master List based on
Licensee's field test verification (special test 104) that
these cables have not been used in safety related application.

RESPONSE -

During Surry Site records search on March 5, 1983 it was
discovered that five 600 volt, XLPE Kaiser. cables were used
in Unit No. 2. o : '

The quallflcatlon of this cable is established, using
similarity as the ba51s. and a summary is attacheds

We are preparing a complete review
package to reflect the gqualification .of this cable.

This equipment should be classified in Category Ia, -
"Equipment Qualified" based on. the attached qualification
summary. .



ATTACHMENT TO TER ITEM NO. @7
o " VEPCO SURRY UNIT NO. 1
. A QUALIFICATION OF KAISER, 600 VOLTS, XLPE INSULATED CABLES
\ ——— P TomTmmas e

During the Surry site records search fof' cable identification on March 5, 1983, it was
discovered that 11 Kaiser 600 Volt, XLPE cables were used (6 in Unit No. 1 and 5 in
Unit No. 2). A breakdown, by unit, of the safety related equipment (listed on the-

~ master list) for which these cables are used is as follows:

Surry Unit No. 1

Equipment Tag No. Cable No. Location

1-VS-F-8B : 1J10PL214 AB-45

SOV-VG-109B 1VB350 AB-2B

1-SI-P-1A ' 1H3PL1 SFGD-1

1-SI-P-1B 1J3PL1 SFGD-1 :
1-RS-P-2A 1H7PL1 ' SFGD-1 -

1-RS-P-2B . 138PL1 SFGD-1

Surry Unit No. 2

‘ Equipment Tag No. Cable No. , Location
2-CH-P-1B : 2J5PHI1 AB-2C
_ 2-RS-P-2A : 2H7PL1 . SFGD-1
2-RS-P-2B : 238PL1 SFGD-1

2-SI-P-1A 2H3PL1 SFGD-1 -
2-S1-P-1B 2J3PL1 ..~ SFGD-1

The above review indicates that Kaiser cables are used for redundant equipment in

four zones whose environmental parameters are as follows:

Total
Radiation
Zone Dose : HELB Conditiohs
1. AB-2B 5.0x lO6 ads '120- 205 OF - 20 min, 205- 120 F =40 min
2. AB-2C 1.08 x 19 Rads 120- 140 F -20 m1n, 140- 120 °F < 40 min
3. AB-45 .- 3.8x 106 Rads: © 120-125°F - 20 min, 125- 120° F
4. SFGD-1 8.0 x 10° Rads 120°F (normal ambient)

The highest radiation level to which the cables could-be subjected during a. LOCA is
. 1.08 x 107 Rads, and for temperature profile would be 205°F for 20 minutes during




'.'
’

HELB conditions. There is no Steam or .LOCA' (c'her‘nicai épray) environment appiicable

to any of the above listed zones.

JUSTIFICATION

There is no qualification report available for the above cables; however we are
preparing a qualification review package, using similarity as the basis. The QDR Nos.
for Kaiser cables are QDR-5437-40-01 for Unit No. | and QDR-5437-139-01 for Unit

No. 2.

ANALYSIS

We are qualifying these cables based on several leading vendor test reports, EPRI final
report .no‘, EPRI-NP-1558 project 890-1, dated Sept. 1980, Table C-1 in DOR
Cuidelines, and IEEE transaction paper, Vol. PAS-88, No. 5, May, 1969 for "Insulations
and Jackets for Control and Power Cables in Thermal Reactor Nuclear Generating‘

Stations."

i. Per Table C-1 of DOR Guidelines,;i the threshold value of cross-linked

polyethylene is 1 x 107 rads.

ii.  Per IEEE Paper the cross-linked (filled and non-filled) polyethylene cables
are categorized in Class 3 radiation level which is 8.8 x lO8 rads. These

- XLPE cables are recommended for nuclear power plant applications.

iii. The leading vendors like Okonite, Continental, Cerro, and Raychem have
qualified XLPE insulated cables for 2.0 x 108 rads irrespective it is

chemically or irradiationally cross-linked.

Considering the above facts, these cables are concluded to be qualified for at least
1.08 x 107 rads which is about one twentieth the dose to which XLPE cable has been

qualified by all other available sources.

These cables will not be subjected to either 'steam or LOCA (chemical spray)
environment. The relatively low temperature profile during HELB conditions, 205°F
for less than one hour, will have little or no effect on the life of the cable. Hence,

these cables are concluded to be qualified for the subject environment conditions.

s en e e
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NUS

CORPORATION

910 CLOPPER ROAD
CAITHERSBURG. MARYLAND 20878
3011 258-6000

N08.1-v01-412
September 23, 1982
File 4.8

Mr. A. L. Parrish, III

Manager, Multiple Power Projects
Virginia Electric and Power Co.
P.0O. Box 564

Richmond, Virginia 23204

Attention: J. E. Wroniewicz-

Subject: Surry Unit 1 Transmittal of Final Rev. 1
of Qualification Review Package

Dear Mr. Parrish:

Transmitted herewith is one (1) copy of the final signed-off
Revision No. 1 of the qualification document review package
QDR-5437-47-01 Continental Wire & Cable Company 600V and 1000V
Cables with Silicone Rubber Insulation & Hypalon Jacket dated
9/21/82 for your permanent files. All VEPCO's comments have
been resolved and incorporated along with additional NUS com-
ments in this revision. Revised sheet numbers are listed in
Record of Revisions Table.

Our review for the above equipment is complete and the package
is closed. The original master file with one additional copy
shall be turned over to you at any time you advise.

If you have any gquestions, please call.

Very truly yours,

. \
*4, R. C. Wilson
Project Manager
. Garg, NUS w/enc. -
Ballav, NUS w/enc.
J. Reckman, NUS w/o enc.

I.. Renehan, NUS w/o enc.
B. Gerges, NUS w/o enc.

CcC:
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0 A Halliburton Company





