Attachment D
Appendix A
Page 1 of 27

i~ 2

Per Vendor Data (QOR page F2)
This Report is Applicable

REV 4 Final Report

F-C301

QUALIFICATION TESTS OF ELECTRICAL CABLES WNDER
O SIMULATED REACTOK CONTAINMENT SERVICE CONDITIONS

by

\

6. R. Doardman
) S. P, Carfagno
| L. E. Witcher

June 1871

Prepared for

Rome Cable Divisign of Cyprus Mines Corr ition
Rome, New York

' % ¢ ¢ Y , .
B F TMAVUG 871103
MOK ADOCK 0S00027 ;

-) ‘ P DR

l“iTHlf!ANKUNlNIﬂTUT(N(lEARCHLABOHATO!WI

SiNMJAMIN PRAMALIN PARKWAY PHILADRILPMIA, PENNA 1910




; ‘ . Attachment D
28 st O et <o o -x Al N 2 v . i A 1

Ty T W @ g e - w_— ppendlx A
Page 2 of 27

RV4 G- 2

TABLE OF CONTENTS

etion Mile Page
l“TmDuchm - - L . . - . - - K - ] - . . Ll . . * - . - - 1‘-‘
SMPLE lDENTlFlCATIm. ® 0 B @ O 4 & 0 & 6 8 0 4 0 ® 600 2-1

TEST PROW - Ll Ld . . . . . . A . L] A . » . - . - - . . . 3.‘

| o
QD R ' r-C3016

3.1 Pre-Test Electrica) Measurements. . . . + ¢ « « o o o 31

lﬂ'ti“ Iﬂ'l“lt"m ElPOSUN L « o ¢ o 0 3"3

Slectrical Measurements Following xmm

l".dflﬂu\....-........-....'..,.3"3

Pf‘°CMd1“l‘ﬂ"ﬂg. . o 9 8 F R AR . . 3'3

Electrical Measurements Fo‘nouiz.g Pn-Cmr‘itioMng. . 34

sulﬂ'l/ChO'ﬂCI’ spr‘y EXDOSUY‘ & B0 F BB WP PR 3"

Electrical Measurements During Steam/Chemical- L

svflyerlpﬂsun.....--..-.-....... 3-7 "

Irradiation to 300 Megarad. . . . . e & 4 bin DG {
|
|

- - by - -
O® woane e

Electrical Measurements Following Irradiation to

3& *glfld TP RRY GBI B Sl BT AU S G31 s e AW R oy Sl Yo W 3’)0
10 Irradiation to SOO Megarad. . . . e e as W
.11 Electrical Measurements Following Irradiation

u soo kg‘r.d . L - . - . . . L . . - - . . - . - . 3.10

" muusxms. L . - - . L - . . . . . . e o . L4 - Ll . - . . ‘.‘
s' CERTlFchTImo . - L - - . . - 4 . - - . .« - .‘ . . . . - - 5.1
APPENDIX A « IRRADIATION REPORT

APPENDIX B - LIST OF INSTRUMENTS USED IN NBTAINING
TEST DATA

3
3
3
3
3
3.
3
3
3.
3

i

l“i THE FRANTLIN INSTITUTE ACSEARCH LABORATORIES




o, s oo " Attachment D

Appendix A
p‘a’é’Z 3 of 27
QDR 6.14 F-C3016
hay i- 3
LIST OF FIGURES
Figure WNo, Title Page
1. 7-Conductor Cable Electrical Measurement Connections. . . 3-3
2. Arrangement of Cables in the Test I 5 3-5
3. Typical Electrical Loading Circuit, . . IR A,
4. Stem/Chem*lcal-Spny Exposure Cycle . . . . . CBVIE AR
LIST oF TABLES
Table No. Ntle Fage
'n E’.Ct’i:l]*lsurmnu.............-,..3'2
é- E].CtriCl]mlsuwu........-........3'9
11



Attachment D
Appendix A
Page 4 of 27

QDR 6.14
REV.4

1. INTRODUCTION

The tests described in this report were conducted by The
Franklin Institute Research Laboratories (FIRL), as part of a cable
Qualification Test Program. The purpose of the overall program was
to determine vhether certain electrical cables manufactured by
Rome Cable Division of Cyprus Mines Corporatiom would function properly
under the environmental conditions expected to be present within the
containment of a nuclear-fueled electrical power plant during normal .
service and following a loss~of-coolant accident. The test program
included subjecting the cable samples to gamma radiation, thermal pre-
conditioning, a prolonged exposure to steam and a chemical spray, and
a series of electrical messurements,

1-1
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2. SAMPLE IDENTIFICATION

Gi~ §

The seven cable samples tested consisted of 2 seven-conductor
cables and 35 single-conductor cables as followss

Sample No. A
7/C 12 AWG 7 Str., .030" EPR Insul, (C312), .060" Neoprene
Jkt. Overall (C4l4).

Sample No. B
1/¢ .1'2 AWG 7 Scr., .030" EPR Insul, (C312),
+060™ Neoprene Jkt. Overall (C4l4) = Aged 7 days at 100°C.

Semple No, € ’ g
1/€C 12 AWG 7 Str,, .030" EPR Insul, (C312), .020" Neoprene
Jke, (C4l17).

|
Sample No. D ‘

. 1/C 12 AWG 7 Str., .030" EPR Insul, (C312), .020" Hypalon , |
) : Jke. (C181). i

Sample No, ¥
1/C 12 AWG 7 Str,, ,030" EPR Inwsul, (C313), .020" Neoprene
Jkt, (C424),

Sample No. ¥
llc 12 AWG 7 ‘tt.. 00”" EPR Insul, (C312), .020" ny"loﬂ
Jke, (Cl81) Agad 7 days at 100°C, . |

Sample No, G . |
1/€ 12 AWC 7 Str., .030" EPR Insul, (C312), .020" Neoprene |
Jkt. (C417) Aged 7 days at 100°C,

See QDR page G24 for other samples including
XLP insulation

i Each cable sample vas approximately 30 feet in langth,
:
|
|

2-1
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3. TEST PROGRAM

The test program performed on each of the cable samples con-
sisted of the following sequence:

1. Gamnma radiation to & dose of 60 wegarad,
2, Pre-conditioning exposure.
3. Steam/chemical-spray exposure,
4, Additional gamma radiation dose of 240 megarad,
5. Additional gamma radiation dose of 200 megarad on remaining
lengthe of cable after | ft of each specimen was cut ogf.
In addition, measurements oflin-ulltion resistance and charg-
ing current wvere made on the samples as received, and after each of the
above exposures.

3.1 Pre-Test Electrical Measurements

On March 29, 1971, wmeasurements of insulation resistance

(after the application of 500 V de for 1 minute) and charging current
(after the application of 6 kV ac for 5 minutes) were taken prior to
the start of the test program, These measurements as well as those
taken following the initial irradiation (Sectiom 3,3) and following
the pre-conditioning (Section 3.5) are given in Table 1. The single~
conductor cables (except for the ends) were soaked in water at room
temperature for 6 hours prior to taking the electrical messurements in
these three cases., The messurements on the 7-conductor cliloa in these
three cases were performed by connecting one electrode to conductors
1, 3, 5, and 7 and the second elactrode to conductors 2, 4, and 6, as
1llustrated in Figure L :

31
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| Figure 1. 7-Conductor Cable Electrical Measurement Connections

3.2_ Initial Irradiation Exposure

Subsequent to the pre-test electrical measurements, the cable
samples vere mounted in a hot cell and irradfated to an integrated dose
of 60 megarad (equivalent air dose).* The cable samples were then re-
turned to FIRL for further testing,

3.3 Electrical Measurements Following Initial Irradiation

After receipt of the irradisted cable samples by FIRL, measure-
ments cf insulation reststance and dielectric withstand were taken in a
manner identical to that described in Section 3.1, The results of these

measurements are given in Table 1,
3.4 Pre-Conditioning

The cable samples were next pre-conditioned for a period of -,
6 houre at 150°F and approximately 100 percent relatie hunidity., This
was done by placing the cable samples in an air-cire.’ ting oven at

*This as vell as subsequent irradiations were performed by Radiation
International, Inc., Parsippany, N.J,, by exposing the cable samples
to gamma radiation from a cobalt-60 radiation source. Appendix A
contains a copy of the {rradiation report,

33
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150°F, with & vater pan inside the oven to maintain the relative humi g
ity at 100 percent.

-

3.5 Electrical Measurements Following Pre-Conditioning

Following the pre-conditioning, messuresents of insulation

resistance and dielectric withstand vere agsala taken in & weoner identical i
to that described in Section 3,1,

shown in Table 1.

Rasults of these ususuremerts are also

3.6 Steair/ Uawmical-Spray Exposure

Following the slectrical Bessuremcnts described above, the
cable samples were installed in a test chamber for exposure to a steam/
chemical-spray anvironment, The cables were looped around a shelf of
perforated sheet metal, simulacing a cable tray, with one loop of each
cable extending to the bottom of the tank, vhire it remained immersed
in the chemical solution and steam condensate which collected below the
drain level. Pigure 2 shows the arrangement of the cables inside the
test chamber, Figure 3 shows & typical electrical loading edircuit of a

7-conductor cable sample as indicated in the test chamber, The
conductor cables

single
vere energized in a simple series electrical circuit,

The test cycle vas conducted sz follews: with the seven con-

ductor cable samples carrying 6 amperes pe: conductor at 480 volts and

the single conductor cable sampies carrying 25 axperes a: 480 wolts,
Steam vas admitted to the

within 10 sec.
approximately 30

test chamber t¢ increase the pressure to 66 psig
A pressure of spproximately 66 psig snd a temperature of

3°F vere maintained for a period of & hours, The
perature and pressure vere then reduced to 284"
of one hour, and further reduced to J47°F/18
hour period,

tem-
¥/3% psig over a period
Psig over a subsequrnt two

These conditions were mulutained for a puriod of 4% hours,
after which the temperature and prevyure were

period to approximately 211°F/ 1.0 pnig,
tained for a period of 12 days,

further dropped over a 2 bour

These conditicns were the: maine

Throughout the test the temperature
3-4

vas maintained
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Figure 2,
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. 48 nearly as possible at values corrupomiing to saturated conditions or
100 percent relative humidity,

Throughout the entire fu:. the cable samples vere subjected

to a chemical spray consisting of a 2000 ppm solution of boron es boric
acid buffered with sodium hydroxide to a pH of 9.0,

Figure 4 1llustrates the above test cycle in detail,
3.7 Electrical Measurements During Steam/Chemical-Spray Exposure

Just prior to shutting-off the steas in the test chamber at
the end of the stean/chemical-spray exposure cycle, a further series of
insulation resistsnce and charging current measurements were taken, At
thic point the ambient conditions vere 1 psig/211°F. For the 7-con~-
ductor cable samples, the procedure differed from that used previously
(Sections 3.1, 3.3, and 3.5) in that the voltage vas applied to each of
the conductors in turn vhile grownding the remaining six conductors.

As vas done previously, measurements of insulation resistance
vere taken after the application of 500 V dc for a period of 1 minute
and measurements of charging current were taken after the applicatior of
6 kV ac for a period of 5 minutes.

This series of measurements as wvell as Chou. taken subsequent
to additional irradiations of 240 wegarad (Section 3.9) and 20C megarad
(Section 3.11) are shown in Table 2. The resistances vere of the order

of 10? to 10°% wegohms and the charging currents wvere 2 to & mA.

3.8 Irradfation o 300 Megarad

Subsequent to the above series of electrical measurements, the
cable samples vere exposed to an additional gamma radistion dosage of 240
megarad, as noted in Section 3,2, bringing the total dose to 300 megarad.

3-7
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3.9 Electrical Measurements Following Irradiatiop
to 300 Megarad

Following irredisation of the cable samples to & total dose
of 320 Regarad, insulation Tesistance a
were performed on the cable samples as
Beasurements were conducted
Presentative from FIRL, The single
ends) vere soaked in vater for 6 hours et Toom temperature prior to
taking the eivctrical measurements; the 7-conductoy Sampler were kept
dry.

Table 2, 4As
considerably higher
than those obtufied at the elevated teaperature near the conclusion of
the ltca-/chelical-npray €Xposure. The values of charging curreat wvere
approximately the same,

vere to be performed

(npproxiuately 27=f¢ long) were then
suboitted to an addicional 200 Regarad of gammg radiationm, bringing the
total cumulative dose to 500 megarad,

in Electrica) Measurements Following Irradiation
to 500 Megarad

Polloving the last irradiation dose, the samples vere re-
turned to PIRL and

2

-
/
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the single conductor cables (except for the ends) being scaked for 6

‘hours in vater st room temperature prior to undergoing the electrical
wmeasurements. The 7-conductor samples were kept dry.

5

The results of these measurements are shovn in Table 2. Com~
pared to the preceding set of electrical measurements (Section 3.9) the

trend vas tovard lover values of charging current and higher values of
insulation resistance.

-1
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4. CONCLUSIONS

Tvo samples of seven-conductor cables and five samples of
single-conductor cables identified in Section 2 of this report, and
manufactured by Rome Cable Division of Cyprus Mines Torporation, were
subjected to & series of environmental tests to determine their abilicy
to withstand the conditions expected in nuclear-fueled power plant
applications, The tests included an initial gamaa radiation exposure
to 60 megarsd, pre-conditioning, and a steam/chemical-spray exposure.

This vas followed by further radiation exposures bringing the cumulative
dose to Y0 wegarad and then to 500 megarad. The pcrfomncc'of the cables
vas monitored at each interval by measurements of dc insulation resistance

and ac charging current,

Yrom the results of these tests, it vas concluded that the
cables can be expected to perform without loss of functiom under the

conditions simulated by the tests performed.

All cable samples performed satisfactorily without loss cof
function, through all tests, Zlectrical measurements performed at the
conclusion of the steam/chemical-spray exposure, and again after exposure
to a cumulative radiation dose of 300 megarad showed the ‘nsulation re-
sistance to be of the order of 10‘ to 105 megohms, and the charging currest

" tobe 2 to & wA,

After all the cable samples received 300 megarad cumulative
exposure and the electrical measurements vere unade, a three-foot length
vas cut-off from each cable and returned to Kome Cable for further test-
ing. An sdditional dose of 200 megarad vas then sdministered to each
cable sample., The electrical measurements performed om all the cables

' was entirely ratisfactory, with {nsulation resistance in the order of

lbs megohms and charging current in the 2 to 3 mA range.

) -1
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S. CERTIFICATION 18
The undersigned certify that this report constitutes & trus

sccount of the tests that vere conducted and the rosults obtained.

G.E. Boardman
Research Engineer

5.P, Cufcfm
Senior Sta%f

L.E. Witcher
Test Engineer

s g g

W.H, Steigelmasn, Manager 2. Zudans, Director
Nuclear Systesws Laboratory Hechanical and Nuclear
Engineering
S5-1
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Hay 18, 1971

Mr. W. H. Stelgeluwan, Nanager
- Nuclear Fystenms Laboratory
Franklin Institute Research Laboratory
20th and Race Streets
Philadelphia, Pennsylvania 19103

Dear Mr. Steigelman:

The following susmarizes paravetears applicadble te the irradiation

of cable samples in FIRL Project 18I-C3016-01.

Fourteen cables were received (soe attached) and subjected to

irradiation ae follows:

Step 1 - Exposed to dose of 60 Mred.

Step 2 ~ Returned to FIRL for tests, and again received
at RII, ~

Step 3 -~ Ixposed to an additional dose of'2“0 Mrad.

Step & - Tested at RII by FIRL.

Step 5 ~ Ixposed to an additional dose of 200 Mrad.

(Total dosage -~ 500 Nrad.)

Irradiations were conducted using & 160,000 curie cobalt-60
vith exposure in air at enblent temperature (6€-70°F) 2t a

source,

.ressure

of «0.5" Hg. Temperaturs of the cable during exposure reached

approximately S0°F, from radiant source heat.

All exposures were conducted at 8 dose rate of 2.2 ¥rad per
Samples were mounted individually during exposure, and were

and turned during irradiation te dssure a detter uniformity.

minimum dose to the cable core vas 500 Mrad, with a maximum
To outer edges of <he cable to 550 Nrad,

heur,

rotated
The

dose

10
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Dose rates at key points were wessuved with a Victoreen Model
$55 Radicon, with Probe (HA-100). This instrument {s capable
of measuring beth instantanecus d-se rates as vell as {ntegrated
doses for specified periods of time. Dose uniformity over the
cables (maximum to minimuw ratio) was 1.1.

QDR 6.14 Vary truly yours,

REV.4 RADIATION INTERNATIONAL, INC.

£ ot l(\r_>
Goorgc& et %
rvicer

Manager, Fuclear

GRD:mr
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APPENDIX B -
LIST DF INSTRUMENTS USED IN OBTAINING TEST DATA

Ceneral Radtio Co, Hegohmae cer Type 1862-B, 0.5 to 2 x 10‘ N2 at
500 le:. .

Beckman Yosuletion eud Breakdown Test Set, Model 1000~AC/DC~ITS.

Honeywell-Brown Electronik 2=pen recorder, Model No. Y153X(220-VV-
1-IV=K=(C) (V), Reuges: 0O to S00°F vith type J thermocouples; 0 to
100 peig with Clanning Potentiometric Pressure Transducer,

Honeywell-Brown Electronik Multipoint Recorder, Model No. 15305846~
24+02-2-000-030-10 097, 0 to 500°F with Type T thermocouples,

has : A “i vy Attachment D
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Page 23 of 27
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Deaz Mr. LaCase:

In sccordance with the referenced letter, we are pleased to submit here-
vith, the results of the qualificetion tests conducted by FIRL on various
cable sarples manufactursd by Rome Cable, and not previomly nporud

in the subject final nport. '

n” THE FRANKLIN INSTITUTE
{ RESEARCH LABORATORIES
THE BONJAMIM FRANKLIN PAREWAY o PHILADELPHIA, 't-usv(vuu 19903 +» YRigrwowmg @218 4481000 ;
| MECIHANICAL AND NUCLEANR KNGINFEERING DEPANRTMENT QDR 6 14 ]
: August &, 1971 R v 4 i
Mr. Frank E. LaCese, Manager I
Comm. & Instr. Eng. 1
Reme Cable Division of
Cyprus Mines Corporation ]
421 Ridge Street |
Rome, New York 13440 J
Subject: Addendum to Final Report F-C3016, "Qualification Tests of |
ectrical Cables Under Sisulated Reactor Containment Service |
Conditions"™ |
|
Reference: Letter of June 21, 1971 from ¥. E. LaCase (Rome Cable) to . |
S. P. Carfagno (FIRL). £ }

The test program to which the cable samples vere subjected wvas identical ~
to that in the subject final report. |

Sample ldentification |

The five cable samples tested, and discussed herein included 3 seven~- J
conductor cables and 2 single~conductor cables as follows: ‘

Sample No. 2: 7/C 12 AWC 7 Str., Inorganic Tape, .030" EPR Insul.
(€312)., .060" Rypalon Jkt. Overall (C1B1)

Sample No. 3: 7/C 12 AWG 7 Str., .030" XLP Insul, (C506), .020" Keoprene
Sheath {C414), .060" Ncoprfgc ikt. Overall (C4lé)

Sample No. 6: 7/C 12 AWG 7 Str., Inorganic Tape, .030" EPR Insul. (C312),
1060" Rypalon Jkt. Overall (C1B1) ~ Aged 7 days at 100°C

\ )
\\
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Sawple Ne, 111 1/C 14 AWG Sol., .047" Speciel PR XLP Insul.
Sample No. 12: 1/C 12 AWC Str., 030" XLP Insul. (C500), .020" Weoprene

| Jer. (C417) QDR 6'14 Lo
T o ' 1

Tables 1 and I are & chronologicel sumsary of the measurements of insulaticn
resistance and charging current teken on the cable samples during the

test program. The tables also indicate the Section in the subject final
report to which one should refer for further {nformation on the test progras.

Conclusions

From the results of the tests previouvsly outlined and further described
4n the subject final report, it was concluded thet the five aforementioned
cable samples tan be expected €O perforw without ioss of function under

the conditions simulated by the tests performed.

Certification

Tha undersigned certify that this addendum Jetter constitutes & true
sccount of the tests that were conducted and the results obtained.

4. R. & rasdimary

G. %. BOARDMAM
Research Engineer

Approved by:

-— A ALV 'L-\ wea”

\ 2. LUDANS, Director
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ELECTRICAL MEASUREMENTs!!)

} .
| r
At Conclusion of After a Total Radfa- ‘| After a Tota) Radia-
' Steam/C n1c0105pray tion Dose of 300 tion Dgsc of 500
Exposure Mrad(3) Wrad(4
; Insulation | Charging | Insulation ! Charging | Insulation | Charging
Cable Terminal Connections Resistance Current Resistance Current Resistance Current
: Semple i 11 (Ground) (Mg) {sh) (M) (mA) (Ma) (mA)
2 1 All Others | 0.5 = 10° 2.0 8.9 x 10° 2.2 8.3 x 10° 2.0
P 7.0 = 207 2.8 9.2 x 10° 2.1 9.4 x 107 1.9
3 6.8 x 10° 2.3 7.8 x 107 2.1 8.4 x 10° 1.9
4 6.8 = 10° 2.5 7.9 x 10° 2.1 8.6 x 10° 1.9
5 6.3 = 107 2.8 8.2 = 10° 2.2 9.3 x 10° 1.9%
. # 6.4 v 20° 2.5 6.5 x 2¢° 2.1 8.2 x 10° 1.9
; 6.4 x 20° 2.4 8.0 » 10° 2.1 8.9 = 10° 1.88
3 1 All Others | 9.6 x 10° 3.2 2.0 = 10° 3.3 7.0 = 10" 3.0
R 2 7.0 = 10° 3.3 1.8 x 10° 3 3.6 x 10° 3.0
( 3 6.7 x 10° 3.3 1.7 x 10° 3.3 1.1 « 10* 3.0
. 7.1 % 10° 3.2 2.0 = 10° 3.3 2.9 x 10° 2.9
5 7.3 x 10 3.2 1.8 2 10° 3.3 5.0 x 10° 2.9
6 7.1 x 10° 3.3 2.5 x 10° 5.3 1.1 x 10° 2.b3
7 7.1 x 10° 2.3 1.7 x 10° 13 651210 2.95
p 1 ALl Octhers | 8.9 x 10 2.1 5.9 x 10° 2.2 5.1 % 10° 2.1
2 7.4 2 10° 2.5 6.8 10° 2.1 5.0 = 20° 2.0
3 1.4 x 207 2.6 *.2 x 10° 2.3 5.2 x 107 2.0
4 7.1 = 10° 2.6 7.8 x 10° 2.3 8.4 x 10° 2.0
s 7.2 x 10° 2.6 7.9 x 10° 2.2 5.3 % 10° 2.0
6 7.2 % 10° 2.6 7.6 3 10° 2.3 3.4 x 10° 2.0
7 7.1 = 10° 2.6 7.2 x 10° 2.2 5.3 % 10° 2.0
1 1 Growmd 2.5 x 10 6.2 2.25 2 10° 3.3 7.8 3 10° 3.0
12 1 Growd 1.8 = 10" 2.4 5.0 x 10" 3.8 6.0 x 20° 2.5

(1) Ineulation resistunce measured after the application of 500 V de for 1 minute,
Charging current messured after the application of 6 EV ac for 5 minutes.

(3) Ilectrical measurewents performed at & temperature of 211°F,
See Sectione 3.6 and 3.7 of Suvject final regort for further deteails,

N s~

1) flectrical measurements perforwed at & room temperature of approximately 73°F,
See Sections 3.8 and 3.9 of Subject finel report for further details,

(4) Tlectrical measurements performed at a roow iempersture of spproximately 75°F,
Sae Sections 3,10 end 3,11 of Subject final report for further details,
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Rome Cable ™'

CORPORATION

Mr. Larry Gradin
Ecotech

5418 Tonnelle Avenue
North Bergen, NJ 07047

RE: Vermont Yankee Nuclear Generating Station

Dear Mr. Gradin:

Confirming our telephone conversation of December 19, the cables Rome
manufactured for subject station back in 17068-1969 consisted of chem-
ically crosslinked polyethylene insulation compound and PVC jackets.
The cables were manufactured and tested in accordance with an EBASCO

specification.

Attachment D
Appendix B
Page 1 of 1

|

:

|
421 Ridge Sireet Post Otfice Box 71 o
Rome. New York 13440 TWX 5§10 243-9732  *~
Telephone 315, 337-3000 i

December 19, 1983

The crosslinked polyethylene compound used was a carbon black filled
low voltage compound which complied with the requirements of ICEA

Standard $-66~524. It was essentially the same

type of crosslinked

polyethylene identified as C506 compound (Sample No. 3) in the )

Addendum to Franklin Institute Report F-C3016.
have a copy of this document.

FEL:ds

I believe that you do

Sincerely,

AT

F. E. LaGase,
Product Engineering Manager
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oY1 Lol
DIVISION OF
CYPRUS MINCG CORPORATION

Quality Azsurance Dopariment QDR 6.1 4

Certidicatizn
~ : REV 4
M VERIONT YARKEE WUCLEAK POVLR CORP, A
z EBASCC SERVICCS I1NC, AGENT Custone’s Onlze Na. VY 722~ 11Y 705155
PO, BOX 15% Y
¢ VENHoH, VERIOIT 05354 coucrhuonbotorc Bl oo thondeid
¥ 4 MILL ORDER 10S. 81309, 81310 & L1311
5 VERMONT YAHKEE NUCLEAR POVER CORP,
‘1 €/U POUER STATION EUASCO AGUET
ATYH: D.J. STEVENS = PROJ, SUPT,
I GOVERHUR HUJT ROAD
L VERHGH, VEWLIONT 3
Item No. Quantity Description Applicahle Spacifization
gy ¥ 14,810 FT.” '3/€°12 STR. .030 XLP 015" SYi,™" " = TX=68 & VYiif~1V=C

TVIST TARE ,005' SYN, JACKET.

D. 15,100 FT, 7/C 14 STR, 03¢ XLP 015" SYH, CX=68 ¢ vyLl=1v-C
TWIST, TAPE ,0060' SYM. JACKET,

S, 10,030 FT, 9/C 16 STR, 030" XLP ,015" Syu, Cx=08 & VYLP=1V=C
. THISY, TAPE .050' SYM. JACKET.

E. 10,204 FT, 5/C 9 19/22 ,030'" XLP ,015" SYN, CX=068 & VyiiF=Iv-C
TWIST, TAPL L060" PVC JACKET,

SEE PAGE F2a

| hereby certify that the material dc:cfibed 2bove was inspected under my gencral supervision and complias with the test reauirements
of C¥=(C8 & vyup=iIv-C 2C as interprotnd ly
Rome Cable Quality Ascurance Procedures prior to being pla.ed into stock or relcascd for shipment,

Test records will be kept on file Two years frum dote of test, and will be made available for exumination ty authorized persons upos.

request,
n “
/ﬁ%@a/
10R SUPERVISOR,. Q.A,

Signed

Title
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FACILITY: Vermont Yankee TYPE: BWR
QDR NO.: COMPONENT ¢ DESCRIPTION
6.14, Revision 5 Power and Control Cable AND SERVICES:
; : Control and Power
MANUFACTURER: MODEL/SERIAL NO.: ‘ Service
Rome Cable (Cyprus) XLP/PVC/PVC
XLP/PVC
PARAMETER : QUALIFICATION STATUS:
Temperature Qualified
REMARKS :

REVIEW

As indicated on the worksheets, the subject cables are located in primary
containment, the steam tunnel and various areas of the Reactor Building.

Normal Temperatures - In Primary Containment

The average temperature for the drywell is 1859F (85°C) per Section 7.0 of
the EQ Frogram Manual (NOTE: The subject cables are not located above
Elevation 315' of the drywell).

The power cable in primary containment is for motor-operated valves as
described in the Operating Time Section (Tab DO). Motor-operated valves have
a motor operating time typically of two minutes or less (see QDR Page DT4
which is written by Limitorque, the Vendor for Vermont Yankee Safety~-Related
MOVs) and cycle very infrequently, the number of cycles being enveloped by the
typical 2,000~-cycle qualification used for MOV qualification (QDR Page DT5).
Because of the significant thermal inertia of cable insulation which is
represented by data in IEEE Standard 242-1975, "Recommended Practice for
Protection and Coordination of Industrial and Commercial Power Systems,"
Chapter 11, Part A Cable Protection, Figure 157 (QDR Page DT6), the smallest
cable will have an insignificant temperature rise even if we were to consider
stroke times of as much as 5 minutes.

Even if each valve were to be "on" for a full 5 minutes for 2,000 cycles for

maximum rated cable temperature (ignoring thermal inertia), the total
“at-temperature" time would be much less than one percent of plant 40-year

life:

(2,000 cyc x 5 min/cyc)/40 yrs x 1 yr/365 days x 1 day/24 hrs x
1 hr/60 min x 1002

= 104 min/2.1 x 107 min x 100%

= 0,048%
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Prouct Data

THE PRODUCT il

General Electric's New Generation VULKENE SU-
PREME flame-resistant, single and multi-conductor power
cables and multicondurtor control cables are available for
use where cables with 1 non-chlorinated flame-resistant
insulation are desired. The new cables rated 90°C, areinsu-
lated with VULKENE SUPREME™ a non-chlorinated
version of Gener 1 Eleciric's flame-resistant, filled, chemi-
cally cresslinked polyethylene. The insulating material
has excellent thermal and electrical properties and out-
¢tanding resistance to moisture and chemicals.

The New Generation VULKENE SUPREME non-chlor-
inated insulation on individual conductors meets the
requirements of IPCEA Publication Number 8.66-524, Par.
3.6. The overall jacket, either Hypalon® or GEOPRENEE,
a General Electric flame-resistant formulation of Neo-
prene is also resistant to ozone, oil, acids and alkalis and
meets the requirements of IPCEA Publication Vo. §:19-81,
Par. 4.13.3.

Vertical rack flame tests on GE's New Generation
VULKENE SUPREME flame-resistant GEOPRENE jac-
keted 7 conductor No. 12 AWG and 7conductor No. 16 AWG
control cables were conducted at the Underwriters' Labo-
ratory, Inc. facility located in Northbrook, lllinois The
tests conducted were similar to the vertical rack flame test
described in 1EEE Standard 383-1974, incorporating the
ribbon gas burner, except the trays of cable were burned
with the flame source rated 210,000 BTU/HR output and
400,000 BTU/HR whereas the IEEE Standard 383-1974
requires a flame source rated 70,000 BTU HR. Tests were
conducted with cables random laid to 40% fill of the cross-
sectiona) area of the cable tray. The flame source was
positioned to maximize the destructiveimpingementofthe
flame on the cables

i )
and Cable Department test facilities vertical rack flame
tests similar to the tests described in IEEE Standards 383
974 incorporating the ribbon gas burner as th flame

] e
source (cables spuced '~ cable's diameter apart) exc
210.000 BTU/HR on single conductor size No. 14 AWG SI.

i

57279 Type SIS switchboard wire, and sizes No. 2 AWG
and 300 MCM S81.38812 2kV power cable. The test arrange-
ment and test parameters for each specific flame test and
cable construction is shown in Table 6.

Finished cables were subjected to carefully controlled
tests sugpested in IEEE Stancards. The tests were norm 1
life, design basis event, post-design basis event, and flame
test. These products satis

d
actorily passed the normal life
qualification tests, the qualification tests under

8
¢

imulated

reactor containment service conditions, and the combined
BWR.-PWR loss-of-coolant accident simulation (LOCA) for
durstion of 110 days per IEEE Sta rd 1674 and

3231574 and are
™ sanrasantative (3F
L he representative Ut
8].58810 single-cond:

ingied

*Regsarec Taoeman ¢
“Travem™are 0! Senera e
Pont Trage™ah

ELECTRIC

D sl N oo e

New Generation
VULKENE SUPREME™
OWER AND CONTROL CABLE

Non-Chiorinated insulation

Qualitied to 1EEE S1ds. 323-74 and 383-74
Page 1 o' 18

June 30, 1977

Appendix D
Page 3 of

“

DT14

np £

cable and SI.58808 7-conductor No. 12 AWG 600 Volt
contrbl cable which quelified the GE line in the 0-2000 volt
category.

As shown in Table 1, the VULKENE SUPREME cable
product line comprises single conductor 600 Volt and 1000
Volt control cables in the most commonly used sizes and
conductor strandings. Both the. 600 volt end 1000 voltrated
control cables are available with two or more conductors.
Overall diameters, cable jacket wall thicknesses and
weights for cables from two through 37 conductors are
shown on pages 11 through 18 of this publication.

Information on control cables with more than 37 conduc-
tors can be supplied on request.

TABLE 1
VULKENE SUPREME Power and Control Cables

General Eleciric
Voltage Specitication Availatle Conductor
Raling Number Type Size and Stranding
i IPCEA Ciass B
600V $I-58810 { 1/C Power l 014 AWG thry 1000 MCM
Muti-conductor | IPCEA Class B
600V Si-58811 Power o8 AWG thry 750 MCM
IPCEAClass B
2000 Si-58812 1/C Power #14 AWG thry 1000 MCM
#16 14,12 10 AWG P
00V Si-58808 i in70r 18 strancs
: | Centrol | 1625 (acprox 413 AWG
1000V S1-58808 | 1822 (acprox #5 AWG) ol

CONSTRUCTION
ore used in General Electric's New Generation,
VULKENE SUPREME cables consist of 7 or 19 strands of
1 rin control cable constructions and bare

€
CEA Class B s

soft-copper (I
and multi-conductor power cables

ndividuval conductors are insulated with VULKENE
SUPREME insulation, a non-chlorinated, filled, chemi-
cally cross-linked polyethylene. Color coding on control
cable ig available with solid-color insulation (with tracer-
on-color identification for more than 6 conductors) per
IPCEA Method 1 or printed coding on black insulation per
IPCEA Method 3. Multi-conductor !

powercableis available
solid-color~d insulation or colore

tion. Multi-conductor con-
ted flame-resis-

wit
black insulation for identifica

tructions are assembled with nonchlorin
tant fillers as required, and tinned soft copper ground wires
when appropriate, then covered with a core binding tape
an

"

ADDTN T

d an overall GEOPRENE or Hypalon jacket. Standard
jacket color is black with or without hash marks. Two
’ ,

conductor through twelve-conductor control cables are
available with solid-color GEOPRENE jackets on special
order. Single-conductor power cables are availabie with
solid-colcr insulation

ge wit ut notice

WIRE AND CABLE BUSINESS
BRIDGEPORT, CONNECTICUT 06

-

-~
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New Generation
VULKENE SUPREME™
=~ POWER AND CONTROL CABLE PRODUCT DATA
‘w4 Non-Chlorinated Insulation
Qualitied 10 IEEE Sids. 323-74 and 383-74
June 30, ODR 6.14
REV. 6
QUALIFICATION TESTING PER IEEE (& i
STANDARDS 323-74 and 383-74 \\ L &
The VULKENE SUPREME insulated cables that were VULKENE BUPREME
subjected to qualification tests were constructed as shown e .
in Table 3. The cables are rated 600V. Snd Point
250" avroivie
TABLE 3 i3 e i
CONSTRUCTION i
Power Component Ceontrol :
#12 AWG, 7 Strands Conductor #12AWG, 7 Strand ! 1%°C
\inned copper tinned copper w4 2
030 Nonchiorinated Insulation 030 Nonchiorinated
VULKENE SUPREME VULKENE SUPREME R we
Assembply 7 Cone. Fillers ol
Polyester Tape
Overall Jacret 060 GEOPRENE or l
HYPALON
10 e . - \
Aging Characteristics LBV GERGS RL e,  LE
To establish the aging characteristics of the New Gen. vo—
eration VULKENE SUPREME, slabs of the insulation Fig. 7

were aged in an air oven at 136°C, 150°C, and 160°C and

percent retention of original elongation was measured.
t ‘ ’Aging curves were plotted including mean values and 95
. per cent confidence limits.

IEEE Standard 383:1974 states that a minimum of 3
data points including 136°C and two or more others at
least 10°C apart should be used in developing the aging
data. The criteria to establish thermal life was chosen by
GE as 65 percent retention of original elongation.

AGING CHARACTERISTICS
Nonchiorinates VULKENE SUPREME

a0 p

} o=
SO% € non

ot

Y DY W WY )

Tone (Mours » VO0)

Fig. 6

From the aging curves (Figure 6) at 65 percent retention
of original elongation, time in hours at 136°C, 150°C and
160°C, was obtained and these points were used to estab-
lish the Arrhenius plotin Figure 7. An extrapolation of the
test data shows a time of over 350,000 hours (over 40 years)
at 90°C Thermal aging of samples for qualification test.
ing was selected from the Arrhenius plot. GE selected an
aging time of 125 hours and aging temperature of 165°C.,
This exceeds the requirements of the IEEE Standard
which states that the aging time must be 100 hours
minimum.

Note that aging at 121°C for 168 hours (7 days) does not
come close to the Arrhenius plot. At 121°C, over 3000 hours
of aging time would be required to fall on the Arrhenius
plot. Aging for 125 hours at 165°C was used for all qualifi-
cation testing.

Normal Life Qualification

The normal life qualification test is designed to demon.
strate that the cables are serviceable for the design life
when subjected to the combination of thermal aging and
radiation to simulate a 40 years time period.

Four sets of samples were used. (Two sets with thermal
aging and two sets unaged.) They were mounted on 20-
inch diameter mandrels and exposed to gamma radiation
from a cobalt 60 source to an accumulated air-equivalent
dose of 220 megarads at an average dose rate of 0.54

Daie subjiect 10 change without nouce
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DT16 PD-80
New Generation

PRODUCT DATA

VULKENE SUPREME™

Non-Chiorinated lnwmir;,f

\
\

megarads per hour, This radiation dose meets that sug-
gested by IEEE Standard 383 1974 including a 10 percent
margin suggested by IEEE Standard 323-19/4. The radia-
tion dose is equal to the radiation integrated over the
expected plant life plus the radiation dose of a simulated

Design Basis Event

A typical pressure test vessel (Figure 8) was used to test
electrically loaded cables. Temperature and pressure were
varied in acordance with the temperature pressure profile,
Figure 9, as prescribed in IEEE 323.74 for 110 davs to
qualify for boiling water and pressurized water reactor

Fig. 8

conditions, Samples were continuously sprayed vertically
upward for the first 24 hours with a solution of the following
composition at a rate of 0.15 (gal/min)/ft? [6.1 (liters'minim?)
of spray area:

0.28 molar H, BO,(3000 parts per million Boron)

0.064 molar Na, S, O,

NaOH to make & PH of 8.5 to 11 at 77F (about 0.59 percent)
Insulation resistance was measured periodically as shown on
the profile in Figure 9.

Deie subject 10

Qualified to |IEEE Stds. 323-74 and 383-74
Page 5 of 18
June 30, 1977

QDR 6.14
REV, 5

Tomperature Pressure Profue lor
Sieam Chemicoi-apray with Ewcings Losding

POWER AND CONTROL CABL" ™

AACTRCAL L DADwg -

r-———-— Lo CAL PR ——-———q '
BTN gy
T e ) 10

@ REPEAL 1O SAuLATIOn LA TANCT LA R wENTY

} -
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| = twROuGE 1t OAv

Toln Oncl iR wila

Post Design Basis Event

After samples had been subjected to the temperature
pressure profile, they wereremoved from the 20x mandrels,
straightened, and each sample was reverse wra'™ '
around a mandrel with a diameter 40 times the sa
diameter, immersed in water for one hour andthen givena
high voltage withstand test of 80 volts per mil of insulation
thickness for 5 minutes. All GE samples passed the test.

This test is called the Post DBE test and demonstrates
that the samples can be handled and bent and still main-
tain electrical integrity after having gone through the
temperature pressure profile,

change withou! nolice
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FACILITY: Vermont Yankee TYPE: BWR
QDR NO.: COMPONENT: DESCRIPTION
6.14, Revision 3 Power and Control Cable AND SERVICES:
Control and Power
MANUFACTURER: MODEL/SERIAL NO.: ; Servica
Rome Cable (Cyprus) XLP/PVC/PVC
PARAMETER: QUALIFICATION STATUS:
Radiation Qualified
REMARKS

For Worksheets ELEC-4, 6, 8, 11, 12, 13

REVIEW

The cables have been tested to a total radiation dosage of 5 x 108 rads, as
stated on QDR Page G1-20 of Cyrpus (Rome) Test Report for Qualification. The
worgt case radiation dose which these cables are subject to is 7 x 108 rads
TID #s indicated on Worksheet ELEC-4 (QDR Page Bl). This value is for cables
installed inside primary containment. NOTE: The test value envelops the
radiation requirement of £ x 108 rads for the steam tunnel (Worksheet

ELEC-6, QDR Page B4) and 2 x 107 rads for the Reactor Building (Worksheet
ELEC-8, QDR Page B7).

The data in Section 7.0 of the EQ Program Manual for worst case drywell is 7 x
108 rads (gamma plus beta) and 8 x 10/ rads gamma (beta shielded) as shown

in Section 5.0 of the EQ Program Manual. Therefore, beta contributes 6.2 x
108 rads to the total radiation dose. The DOR Guidelines, Paragraph 4.2,
appropriately states that, "Beta radiation doses generally are less
significant than gamma radiation doses for equipment qualification. This is
due to the low penetrating power of beta particles in comparison to gamma rays
of equivalent energy."” The DOR Guideline goes on to explain that a 30 mil
insulation would reduce beta by approximately a factor of 10. Data from the
Specification for the subject power cables (QDR Tab G3, QDR Pages G3-3 to
G3-4) indicates that the minimum insulation thickness for any cable is 45 mils
of insulation and 30 mils of jacket for a total thickness of 75 mils. For
review, the major dose reduction factors are determined with a
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rather conservative use of only a small fraction of credit available used as
described below: \

Raceway Credit

As described in Chapter 8 of the Vermont Yankee FSAR, the cable routings of
safety-related cabling is in rigid conduit or cable tray. NUREG-0588 allows
50% beta reduction credit as shown in Paragraph 1.5(9), QDR Page DRS,.

Jac C

As described in the Technical Specification, the minimum jacket is 30 mils l ‘
(QDR Page G3-5) with a PVC jacket. Per IEB 79-01B, this thickness allows a
reduction to 10% of the total beta dose. As the primary purpose for the
jacket is insulation protection during installation with no electrical
function, its degradation due to beta is not significant to safety function. |

Consequently, the total beta dose of 6.2 x 108 rade can be reduced to
0.31 x 108 rads at the jacket insulation interface us follows:

Total Beta at the Insulation = Total x 0.5 Factor for Raceway X
0.1 Factor for Jacket

= (6.2 x 108%) x 0.05
= 3.1 x 107

Consequently, the total insulation radiation dose will be beta plus 8 x 107
rads or 1.11 x 10® rads total integrated dose.

Conservative beta reduction data which allows margin in excess of IEEE

Standard 323-1974 values is provided on QDR Pages DR5 to DR8. This data which l
takes no credit fcr raceways indicates a value for TID of 1.3 x 108 rads

(QDR Pages DR7 and DRB) after "self-shielding"” of 30 mils (the minimum jacket
thickness).

Specific YAEC Beta Reducticn Dat
|
IEB 79-01B Data ‘
|
|
\

Using just a factor of 10 reduction in beta previously described as allowed by
IEB 79-01B, a 30 mil jacket reduces the beta shown in Section 5.0 of the .'
Program Manual to 6.2 x 107 rads.

The actual dose experienced by the cable will then be 6.2 x 107 rads (gamma)
or 1.42 x 108 rads (beta plus gamma). This is the larger of the three TIDs
determined.
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Censeyuently, baied on the above apprcaches, it is r.asonable to take credit
for beta reduction to at least 6.2 x 107 rads fr-- 6.2 x 108 rads for &
total gamma plus beta dose of 1.42 x 108 rads. It is reasonable to accept
these cables as qualified ({.e., as indic¢uted in the DOR Guidelines,
Appendix C, substantial doubt does not uxisc as to the qualification of these
cables).
The test value envelops the requirement with the following margin:
Margin = [(Capability ~ Requirement)/Requirement! x 100%

= [(5 x 108 . 1,42 x 108)/1.42 x 108) x 100%

= 252%
Conclusion
Qualified.

—
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Telsphone (817) 8728100
YANKEE ATOMIC ELECTRIC COMPANY QPR 6.14
(. é!uw REV 3 DR6
L . 1671 Worcester Road, Framingham, Massachusetts 01701
: Y\—"‘/ : VYE #65/84
‘ : W.0, #4440

May 23, 1984 DCC~VY-ECOTECH-84=12

Mr. L. P. Gradin
Bcotech, Inc.

5418 Tonnele Avenue
North Bergen, NJ 07047

Purchase Order Number 103135
Environmental Qualification Consulting Services
Vermont Yankee Wuclear Power Station

Dear Mr. Gradin:

We are transmitting a radiation Jose specificatior. model for equipment
within the VY drywell. The model provides the equipment qualification dose to
cable insulation as a function of insulation or jacket material depth, The
model can be used to justify dose reduction due to self-shielding.

Very truly yours,

7
é;;;zi/;;? s
P. R. Johrtéon

Lead Electrical Engineer
Vermont Yankee Project

PRJ/kg
Attachment

ec: A. C. Radak
4 S. R. Miller
R. J. January
R. L. Smith EcoTach, Ine,
D. M. Thomson
F. Trotto (DCC)

)

£



Attachment D

Appendix E
_ Page 7 of 9 DR7
'-(rtl.ml name) 86l idaz
PR . ‘ale Section_
.\/ :f” [,-5_- RADIATION DOST Jl’CII' ICATION WORKSHCIT —
-’\) (From Procedure YA-REC-[1, Rev. O, P.8)| Rev Date P,
Cealculation Applies to Each of the Following Pieces of Equipment
System SRABEE. Description ocation Bets Shield al. Dose
e L 1l - € Liergic sl (1%:0% _L?-
o THAT BREAH oo many
, PRimaARY - CONT RN pnT
5 ConTAiamebn|
- £ LEVA Towm QDR 6.14
= QDR 6.14 252 45T REV 3
REV.3
----------------- Design Basis Event (Other Than Nurmal Operations)eeeccccccacnana.
D.B. Accident Pecjod of Operation m AL >
LOC A  Aap 360 OAYS LOCA = wonse Te&mP. .
ALL HE’,LBS P&-&S‘. R_ﬁolﬂtwn
AND MU 0T Y
Input Prapared By Date :
BETL SRS Le=
Event, Source, and 0 “ - b 2
|Ixpe of Radistion Assumptions References | (0,9 M5 1Q a%ftg
.. swmma 7Xi0¢ 7Xiv .
,,) 5 bct: VYCc-193 arcenoix B.S 1.§X0 1.8X10
n ° :
S s 1.3 x10% /.?nof
¢ gamma
- i > >
g 2 VYC - 193 Appeaoix &.% 9.5x10° | 9.5% 10
% £ beta !
8134 - v g
B |ea VYc~193 aeeenpix B.(7 2.9%10" 2.2 X1
S5 “ recicrculating . :
§ - systems i ——e
5|
g sump water
wa s
'S E
v containment
| & % shine i s
-:: W
E other
3 — —
E TEEE 323-1974 (6.3.1.5) Margin-10% on Accident Dose X 35‘)(/‘07 Q,GS'X/U?
1
R d
;: oundup ,‘9' ;ya 0. L/ %
Limiting Normal Dose® b Total Dose @ zb Y
' kg Rate (Rad/hour) - - WA € (Rad to, Atry T340 3,0X0
(%]
L - -
S LY N/ 9 24 .
« repaced etell ihvhwd I 0L Date .5/{{/5
|



RN VA0, e A I ol VR Pt SN T (L L g NP bl U e

Attachment D i
Appendix E |
Page 8 of 9
DR8 |
! |
(olant noame) |
VYN Pps  RADIATION DOSE SPLCIFICATION WORKSHECT |2 te® Section S
(From Procedure YA-REG 11, Kev. 0, P.8)| Rev  Date P
Calculation Applxu to Each of the Following Pieces of Equipment
System gngmgt;on Location Beta Shield al. Dose |
ELECTRICAL ELgLr"f ELSCTR A In% 0& 7/ B
Puw &R PéMtQA Tiwag OuT $1 0& N O 1Q RrAl] T
THAT BREACH o0 marY l |
PRrmAry —
‘.'é COnTAINMENT € MTANMEA] !
. ELEVi Tl QDR 6.14 |
REV 3 :
----------------- Design Basis Event (Other Than Normal Operations)eeeeccanaana . ,
~D.B. Accident od of Operatio : miting D.B.A. I
Input Prepared By Date
j» 13 y
8.":?.’.‘-3%‘“0;33522'.-2(3‘ 2z
Event, Source, and A b | |
(<) diatio Assumptions References /5'm/1,u’ 29 miLs o
& = i Zxiot 7 X106 ’
¢ ::::m VYC =193 aepenoix B.5 L¥xio™ | 1,2 xi0 .
S IAYXIOT I.YXIU‘-
§ gamma r :
-t 7/ - b 4
.7 VYET 113 APrencir 8.F |y ¥ luwis?
-3 £ beta
-BEE 7 7
e |22 VYC—=193 Arreqgix R /7 L8 1 L. K10
;’ “ recirculating
S “ systeas — A
S5|<
g sump water:
ot : — —
$
:3 containment |
e % shine s P
et W
-
e other
3 —— - ——
IEEE 323-1974 'y % B8 in- i
E 1 (6.3.1.5) Margin-10% on Accident Dose /‘95-’“07 1A /07
e
®  Roundup
1 .29, | Ly |
i Limiting Normal Doge® b Total Dose J
- Rate (Rad/hour) QA0 20 (Rad to Afcy R A& ;o l.3X10
2 Gz 0 Cnlourmig/ifd M’/ /4
« | Prepared MA
ate Reviewed 4 Dltei ‘{8‘f




Attachment D
Appendix E

Page 9 of 9

- ! o e o ) O O S . B o0 S Mg
0 G 0 PS5 DU NS W S S— " Sy S 2Pl BRPEE SERE et
1 ! 1 “
Rinsb & o Laid aibinabal -4 a0 s

B 250 o e e s g [ O o s R L S o R e B Y
d

R o U CEPOIFPNS P b b —— - do—————— . s— ¢ @b amdes = sk 1 -
{1 | i l

|

\ | } ) ! | ' | " '
—— T T I S I RPRpPR SR .....ﬂk. e e heed g bgeand b .+ IR T
| : ' ¢ 1 ! ‘
¢ oohese
|
i
|

{ i
S I O e | .._«._&»_.--1-' [ T S b o BE il e it s diis s S

F T L l 1 |
-;loo-‘~’—4,.'n“:- 4 aes :¢,.'.A'-,‘.A..|..4.
BER F {43 ' { \ : | | | B
maneeexan s SEEELSEE S I o b b - ¢ ] — o doy oy + 4 | So——— il o o v o 2
! ' 1 | ' | F 3

. HENEY EHEEEER |
0.8 10 5
SELFSHIELDIAE (MILS OF €= 1 727 3 maTeRIAL)




ATTACHMENT E Page 1 of 3

Lewis Cable

Pu.pose

The purpose of this review is to document the qualifiability of Lewis PE/PVC
electrical cables used at Vermont Yankee. The subject cables are located
outside primary containment and serve the loads as described in Appendix (a).
The cables require qualification to the DOR Guidelines. The basis of the
review is to document the acceptability of a generic material qualification
for the cable. Generic material qualification and Vermont Yankee's position
of its acceptability has been previously discussed in Attachment D for

Rome Cable.

Discussion

The Lewis Cables installed at Vermont Yankee were purchased to the EBASCO
Specification for Special Cables (see QDR Section G4). That specification
required all cables be in accordance with IPCEA standard. A comparison of the
data contained in Appendix (b) (Vermont Yankee Purchase Order Information) and
the requirements of IPCEA Standard $5-61-402 demonstrates that the PE
insulation used in the Lewis Cable meets or exceeds the IPCEA requirements.

Since no type testing of the subject Lewis Cable exists, environmental
qualification is documented through similarity with the PE/PVC cable tested by
Wyle (Test Report No. 45917-40-1)., The cable tested was Simplex PE/PVC Cable
with 0.016 inches of PE insulation.

The use of the Wyle test report of Simplex PE insulated cable is acceptable to
demonstrate the qualification of the Lewis PE insulated cable because:

A. The Lewis Cable has 56% greater insulation thickness than the Simplex
Cable. (25 mils for Lewis versus 16 mils for Simplex.)

B. The demonstrated capabilities of the Simplex Cable exceeds the
capabilities required of the Lewis Cable. Specifically:

l. The Simplex Cable was successfully preaged to an equivalent life of
40 years at a temperature of 67°C. The requitement at Vermont
Yankee is 40 years at 60°C.

The Simplex Cable was successfully subjected to a peak accident
temperature of 319°9F, The peak temperature was maintained for
one minute after which temperature was reduced, slowly over a period
of eight minutes, to a value of 210 degrees. As installed at
Vermont Yankee the Lewis Cable is subjected to a peak of only
300°F and that peak lasts for less than ten seconds.

3. The Simplex Cable was successfully exposed to a total radiation dose
of 7.7 x 106 rads. The worst case exposure for the Lewis Cable at
Vermont Yankee is 5 x 10® rads.
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(Continued)

Conclusion

In accordance with DOR Guidelines, environment-qualification of the Lewis PE
insulated cable installed at Vermont Yankee is demonstrated through similarity
with the Simplex PE insulated cable tested in Wyle Report No. 45917-40-1,
Because the Simplex Cable was qualified to environmental conditions which were
more severe than those the Lewis Cable is exposed to at Vermont Yankee and
because the Lewis PE insulation thickness is approximately 56% greater than
that of the Simplex Cable, reascnable assurance is provided such that adequate
confidence of the environmental qualification of the Lewis Cable exists.

The above review and supporting test reports will be added to QDR 6.27 for
Lewis Cable.
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Lewis Cable ;

Functional Review:

The Lewis Cable at Vermont Yankee scrves the following instrumentation only:
FT-10-109 A/B RHR System Flow

FT-10-111 A/B RHR Torus Cooling and Containment Spray Flow

DPT- 10-91 A/B RHR Heat Exchanger Differential Pressure

The Flew transmitters (FT-10-109A/B and FT-10-111A/B) were added to our EQ Program as
a result of our RG 1.97 evaluation. They were added as a long term operator aid. Since the
RHR System has several accident modes that could be shared by one loop (ie. both torus
cooling and LPCI modes operating together in one RHR subsystem), the flow indicators
provide flexibility to enable better control over system line-up changes during the course of
the accident. No automatic action occurs as a result of these instrumenis. Therefore, these fiow
instruments are considered an operator aid only for 1 ng term accident management.

The differential pressure transmitters (DPT-10-91A/B) are associated with the automatic
control of the RHR Heat Exchangers' differential pressure. In the early phase of an HELB, the
decay heat from the reactor will be transferred to the Torus. The operating procedures
instruct the operators to initiate Torus Cooling upon Torus temperature increase. When the
controller is in the automatic mode, this instrument controls the position of the RHRSW outlet
valve and thereby controls the fow rate of cooling water through the Heat Exchanger. When
the controller is operated in manual mode (which is the usual case) this instrument only
provides indication of differential pressure with no control function. The ability to control
valve position in manual mode is independant of the transmitters and associated Lewis cable,




pper

Since the controller is normally operated in the manual mode, and since other instrimentation
is relied upon to monitor the effectiveness of Torus Cooling (eg. Torus Temperature
instruments). the function of the differential pressure instrument can be considered an
operator aid lor setting up Torus Cooling and long term automatic control as desired. This
instrument is not considered essential in early phase of HELB since other instruments can be
utilized to insure Torus Cooling is performing properly and remote manual valve position could
be readily performed as necessary regardless of differential pressure indications.
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5500 bal RG99/ {ant { emic o
.N‘-l‘\\\
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Brapp | 4 "
ny- 706251

rootone Trew Schednle
37,000 bal (approw) C-N6 b (shld) 10-2-70

MIC-(12 pair) 10-2-70
16 fwg (ehld)

129C-016 g (whley 10-2-70
19/C-016 Mg (shld)  10-2-T0
TV/C-$16 Aug (whld) 10-2-70
32/C-420 g (eh1d)  10-3-W

9/C-010 Mg (ehid) 10-2-79
(che-81-T/C)

S2/C- 420 Mg 10270
27/C-9#20 vy 10-2-70
s/c-916 b 11+3%-70

mh—nt 4
1A V16 g (shld) Mot Schedwbed

LeA 470416 Mg (ab1d) as of this
218 B 29/C-920 g date

(tem 06 and #7 will b» fabricated by Tiwes wire of we) 1ing ford, Comnect iowt
for Lewis Engimearing Compawy .

Close follow will be maintoised end ¢vvalopannts raporied sccordingly.

2P Cagle
Q< Representotive

0C/ e

) Row/T O Davenpott
P Cagle
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ATTACHMENT F Page 1 of

Question No., 18:

MOV-10-15B Splice

For the splices on the motor leads of the dual-voltage motor, MOV-10-15B,
pleare provide evidence to support their qualification.

Although this valve motor is in a relatively mild area, our concern extends to
valve motors installed inside the drywell.

Response No., 18:

We have verified, by additional physical inspection, that the splices on the
motor leads of this dual-voltage motor consist of a nylon dual-voltage motor
connector (similar to those discussed in Question No. 19) covered by
additional layers of electrician's tape which has no effect on qualification.
From discussions with plant personnel, we have determined that on occasion,
the electrician may have added electrician's tape to a nylon splice to provide
added assurance that a good insulated connection was made.

Qualifications of nylon dual-voltage motor connectors are discussed in the
response to Question No. 19 and No. 14, These responses also discuss the
qualifications of other motors including those located within the drywell.

5927R/20.239




ATTACHMENT G Page 1

following diecussion is t provided to document the justification of
original qualification o & Splices as documented in QDR 16.1.

s

-
VS g — P P

Nuclear Regulatory Commission's s oncern about the 3M Tape Splice

is documented below:

—
" -

N4

Discusses worst case 3.2 V/mil.

Addresses two half-lapped layers Scotch 23.

Thickness of tape 30 mils ( yre stretching).

Max insulation is 4 x 30 x A 362.4 volts ?

How is stretching accounted
st do not match configuration

conclusion on Page DTS mes all EPR based splices

ied. Explain the Non-3M splice )r which this report
Yankee initial response is detailed below.

ylts per mil is not the insulating property of the material, but the
nservative application at Vermont Yankee - 600 volts/187.5 wils.
1al dielectric strength of the material is greater than 500 volts
Stretching is not a concern because the material is applied to
3 of 3/16" (187.5 mils), not to a number of layers. The vendor

stretching to eliminate possible voids (QDR Page G2-12).

used in botli the 3M and Okonite tapes is EPR (QDR Pages
and attached product data sheet). The conservative testing

ite configuration bounds the application and req

addresses the EPR

Yankee requirements No other applicationg or lifications are

the 3M Tape Splice
ting performed by
to those tested by
demonstration of adequacy
] er relates

| .
Federa




ATTACHMENT G
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Page 2 of 2

As discussed in Attachment D generic material qualification has been accepted
for certain outside containment applications based on the following factors:

1. The severity of the environments relative to commonly known material
capability and to normal (nonaccident) environments.

2. The amount of margin between generic test environments and the required
environments for the item to be qualified.

3. What similarity data exists (e.g., aging, radiation resistance,
information en materials, and processing from manufacturers involved,
ete).

4. What type test data does exist for the item to be qualified.

The follcwing analysis which takes into account these four factors documents
our contention of the original acceptability of the 3M Tape Splice file.

The splices used at Verwont Vankee are similar to those used for years in the
electrical industry in conditions ranging from subzero temperatures to flooded
manholes. The material is rated for 90°C continuous duty, short-term duty

at 130°C, and relative humidities up to 96%. 1The peak conditions

experienced by these splices at Vermont Yankee are 213°F (100°C) and 100%
relative humidity. The specific material (Scotch 23) has been satisfactorily
tested vo radiation levels of 1 x 108R or five times the Vermont Yankee
requirement of 2 x 107R.

The similarity of the Scotch 23 tape to the Okonite T~95 tape is based upon
both being manufactured from ethlylenepropylene rubber to produce a high
voltage, high temperature splicing material with excellent electrical
properties. A review of the electrical properties indicates that the 3M Tape
has a higher dielectric strength and greate~ insulation resistance than the
tested Okonite tape. The LOCA testing of the inferior Okonite tape splice far
exceeded the Vermont Yankee requirements demonstrating significant margin for
the Vermont Yankee 3M Tape Splice applications.
4

Therefore, it is Vermont Yankee's contention that the files as they were on
October 19, 1987 were sufficient to demonstrate reasonable assurance of
qualification of the 3M Tape Splices and that no violation existed.



ATTACHMENT H

Page 1 of 2

The Nuclear Regulatory Commission (NRC) questions concerning QDR 6.15, Cerro
EPR Cables were as follows (Reference Vermont Yankee Audit Question No. 3):

1. Qualification of this cable is based on Rockbestos Test Report QR No.
1804A, Revision 1, dated February 23, 1982, This report is considered
invalid because of IE Information Notice 84-44,

The test report states that the tested specimen was subjected to 200M rad
radiation. Who conducted the radiation test ? Where is the radiation
certificate 7

Vermont Yankee is aware of the concerns noted in IE Information Notice 84-44,
These concerns question the acceptability of Rockbestos Cable qualification
programs. The notice states that users of the subject cable should take steps
to ensure that Rockbestos Cable installed in the plant is qualified.

Rockbestos is presently revising all of their qualification reports. Vermont
Yankee has clcsely monitored these efforts. Requalification programs for XLPE
and CO-AX Cables are complete. Testing is complete for SR Cable. As of this
date retesting of EPR Cable is not scheduled. Each program has successfully
re-affirmed that Rockbestos Cable is fully qualified.

As stated in IE Notice 84-44, one of the deficiencies of the Rockbestos test
program was control of and documentation of tests performed by "outside'" test
organizations. The documentation of radiation testing was one of the items
not supported by test certification documents.

When originally prepared, Vermont Yankee's environmental qualification package
for Cerro EPR Cable was based on the results of FIRL test report F-C3789
(March 1974). This was the package which was found to be acceptable by
Franklin in their Equipment Environmental Qualification Review (see QDR 6.15,
Tab G5, and Page Al). Subsequent to that review a new test report by
Rockbestos of their Firewall EP Cable (EPR insulation) became available

(dated February 23, 1982). Vermont Yankee believed that this test superseded
the FIRL report and so replaced the FIRL report with the Rockbestos.

As discussed on Page A2 of the QDR, Yankee was made aware of the NRC audit of
Rockbestos in 1984, and as instructed in {E 84-44 Yankee reviewed the audit

findings and determined that reasonable confidence in the adequacy of the

actual test results existed. Further confidence existed due to the existence

of the old FIRL report included in the original EPR Cable qualification

package still on file at Yankee Atomic Electric Company, and successful tests

of similar EPR insulated cable manufactured by Anaconda (QDR 6.25) and Okonite.

Note:

The demonstrated capability of the EPR insulation as shown in the FIRL, the
Rockbestos, the Anaconda, and the Okonite reports exceeds the requirements for
Vermont Yankee with significant margin., For example the radiation requirement
for Vermont Yankee is 2 x 107 rads (QDR Section DR) just 10% of the
demonstrated capability of 2 x 108 rads discussed in the test reports.



(Continued)

Yankee committed to remaining current with the ultimate resolutions to the
audit findings; specifically to replace the Rockbestos report with the new,
revised Rockbestos reports currently being issued. As stated earlier the
Rockbestos re-test efforts have successfully affirmed that their cable is
fully qualified.

Therefore, per the instructions of IE Information Notice 84-44 Yankee ensured
EPR Cable installed at Vermont Yankee was qualified.

ATTACHMENT H Page 2 of 2
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ATTACHMENT 1

Additional Information on EQ MOV Walkdowns

As requested during the EQ Audit, we are submitting examples of the types
of MOV inspections and walkdowns performed at Vermont Yankee,

During the 1970's, MOV's were inspected many times by plant maintenance
personnel and engineering personnel to respond to various issues raised on
components supplied by Limitorque. Inspections covered types of torque
switch, terminal block, etc. The results of these inspections were pro-
vided in responses to the various IE Bulletins and Notices. A typical
maintenance record is included as Attachment I, Appendix A, to this
response. It also documents the various inspections and walkdowns per-
formed on a typical MOV,

In 1980 and 1984, Vermont Yankee performed walkdowns of equipment included
in the EQ Program. The 1980 walkduwn was perrormed in preparation for our
NRC submittal. The 1984 walkdown wss performed to obtain final equipment
data. An example of tne raw data taken during the 1984 walkdown is pro-
vided in Attachment I, Appendix B.

In 1986, while performing the changeout of internal wiring in Limitorque
actuators, walkdown information was reverified. Attachment I, Appendix C,
provides a sample of this walkdown information.

In addition, in response to your question nos. 15 and 16, we have

requested Limitorque to reverify that the subject motors are qualified (see
attached).
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Jop— - g 20 .00 B . . o 84 . s ¢ - - s P

MACHINE REPA!R RECORD

/' MACHINE SERIAL MO PROPERTY NO
(S Gate Valves - V14-5A,B
DEPARTMENT LOCATION REVIEW | MOURS DOWN
: : id -’ C;;'
R M SR, (SR a1 TR
DATE {: REFERENCE WORK PERFORMED il | Lasor | matemial | vemaL [AECUMELATE
e
10-16-71 Dutchmen installed on both valves : 3 N 'Y | il
tJiz 1! REINOYEDL HEATEC p1y REMACEE Wil HED . At BRS¢
9/12/7? MR72-2016 Tightened covers on VlL-5A : i ; 1
Changed torque switch- SA- open= 13,6 close-13.2 |SE-13.lgpen close~13.6 .

| 11/19 7] VeSA_| Gnspected worm and brass motor gear Bound OE-Set linits- Ran OK [DA .
%E_[ 1 V.50 | Inspected worm and brass motor gear- Found OK- Set|limits- Rsn OK [DA '

10/72 | V=5b_ | Changed torque switch with revided typw ofl red matérm}__ﬁ,_- o Ipm

17/28/76 V14-5A Complete inspection of the limitorque opegator P E Gilmaré
{8/29A71 V14-3B Complete limitorque operator inupect;gp eSS ¢”m<_;_., : DAT 1
12/13/79MR79-1C4]1 repaired pinched wires on 5A DAT/FAS

10/6/80MR80-1008 Repaired broken limitorgpe_mgyggip;_QQLLM_M;ﬁilgyPQZQﬂwVIﬂ Ji%g _GW/DD.
| 3/5/86MR86-0399 V14-58 Replaced thermal reset pushbutton |w/ new reset .kit. 03E0106 WAC/NF/

[2128 8AMRS 5-1262 ""V-5B" Performed OP 5220 on 10/31/85 - Inspected intgggals of ' ‘op

et o — e e et e

erator. Inspected spring pack assembky & ndted: the plastic stop nyt
wag tight (see MR for details). Repldced grease 'in main housing of

iy operator with EPO & in limit switch with MOBIL ZQ;ﬂgggzgced 0 rings ]
guard rings & gaskets as required. NQTE: The close [setting lof the
torque sw is now set on 2 & not on tle I% gs found:| Completed S.I.8. £t
chg. out of all jumpers in the sw cmpt.. Mﬂ10A0267, 0266 0207,-02:6, !
0127, 0206, 1140152, 11A0137, MRO1B0358, MR11A0182 : CCR/NAC/JB/MC 'M
| 1/16/86MR85-1261 "V-5A" Performed OP 5220. Inspected spring_pack assem., replaced :

SR

& o rings, quad rings & gaskets, torque sw with new one, all pperator
| grease with NEBULA O, all limit sw gear box| grease Wwith MOBIL 28. :
L Chz"d all 1imit sw compt. wires to S.I.5. Rockbestos. MI 10AZ35; T
L T0AZ36, 10A263, 2B160, 2B170, 1B193, |1B322,| 10A127,| MRO2BO1f0. JC/JG/AAG/LM
15/10/BGMR86-916 Adjusted packing on V14-5B S i ___ICAP/CWK |
-'{ﬁl1SUthRs,ﬁ_-mL_'m'.'__lnsm.lgi_ﬁpung,pack__,g;gge.g_.rg lief thbing per Limitorque instr. .
g Also, installed adjustable spring cartridge cap. : i WJN/NLPSO
{I_6B0248, 680302, 6BO315, i : : " :
: 1,6119/ MRAA=1250 "A" Installed spring pack_s‘eas_e re, Ai.ef__tubin}; per Limitorque instr. .
Also, installed adjustable spring cartridge cap. MI| 6B0315, | 680248, P
o 1680302 : : |___MWIM/NEPSC(
. kA% 272B/86 MP85-1262 "s5B" __SAME AS BELOW 00 e : :
#* 1/16/86 MR85+1261 "SA" During 85-86 Recirc Outage chahged gredse in operator:| i
to Exxon Nebula EP- 0 Grease Pii per_ifr SR Sy el ool ey
RE7-174D SA__Changed w g_per LL&J #87-0033 and pet limits to CWD : JAT
“VI5leecord VIS RECORD PREVENTIVE MAINTENANGE SYSTEM 7.0x8.0-.6 I\
FORM S-803A . I
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g o e . - - ne . - - - e et e . —— e b i s e . A5 i A b

SUMMARY OF PREVENTIVE MAINTENANCE DONE

/nAcmut [PROPERTY NO.
/" ¢S Gate Valves V14-5A,B
DATE DATE MISC. LUBE ELEC. MECH.
WORK WORK REMARKS
QROENED DONE FREQ. COOC || FREQ. CODE || FREQ. CODE || FREQ. CODE
3(/3%: [ w- lg_sgact.ad—linuonqua-opmm———___lnp
yay 14-5 Inspected-limitorque—operator—— — — 4JA
%/29/83 V1h-5A Pergm p_iZZD__qu._____.~_____uac
el
6£/28/8 =S8R 4 QP _§220.01,.02 IEE/MC/IM/
ettt 14-5 One-time PM: Inspected SMB MTR. operator
for wo Eh fti lack (P/N_83) set screw tightness per info, motice |
: 84:3 t ay 1, 1984, Also, replaced grease in operator with
Exx eb -0. MC/JAT/C
10/31/8 14=5 - 5
Lo f718/88 V14-54 Performed OP 5220 - see MR85-1261 LM/ G
S &5 4 4 B 4% 14-9B , —overload reset rod inspection [ JAT
ik 3/25/81 V1h-34 rformed overload reset rod inspection | JAT
/10/817 A 1494 erfarmed OP §220 JAT
e ~
{ 2
{ i
i :
&
a
f fORM 58038 VISIRECORD PREVENTIVE MAINTENANCE SYSTEM \‘ y
N
.\\"\_ WA
o P \ . \ ~\ i f'\ ) ~ ’ \k\\\ )
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MEMORKUNIUM
YANKEE ATOMIC - FRAMINGHAM
Yo 8., R, Millet

From ), R. Johnson

SUbNC( [E INFORMATION NOTICE 86 -03:  POTENTIAL
DEFICLIENCIES IN ENVIRONMENTAL QUALIFICATION
OF LIMITORQUE MOTOR VALVE OPERATOR WIRING

BACKGROUND INFORMATION

1E Information Notice 86-03, dated January 14, 1986, alerts licensees of
potential problems regarding the euvironmental qualification of wiring used in
Limitorque MOVs The notice reporis that, during several NRC inspections,
licensees were unable to identify the manufacturer of intntnal wiring used in
the MOVs. In addition, when the ’icensee contacted the manufacturer,
Limitorque was unable to certify tnat the wire installed in the velve operator
was environmentally qualified Linitorque stated that it could provide some
ification information for wiring it provided, however, it

1

could not certify wiring added by the valve manufacturer or the field

environmental qual

DISC!

ying commitment for Vermont Yankee's (VY's) Equipment

Program, VY Project Electrical Engineering (VYE) was asked
Notice 86-03 Because Limitorque actuators are used
plant, this notice has gsignificant effect on the EQ

and, therefore, it has received industry wide attentior

other projects at Yankee Ator
utilities that Limitorqu \

program and that in
obtain certificatio

only res

¥ 1REe €7 itled
perated Valve

received this ¢

ry reaview
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S. R. Miller February 10, 1986
Page 2

We believe the mnst expeditious method of resolving the concerns of
Information Notice 86-03 is to replace all internal wiring on the MOVs listed
in Attachment 1 with qualified Rockbestcs SIS wire (QDR 6.4-2). The EQ
maintenance records, the MOV field walkdown sheets, and SCEW sheets ghould be
updated to document that thic wire is used in the MOV circuits. ONR 6.4-2
should be reviewed to determine if any modification of that QDR is required

resulting rrom this change.

In additicn, as the vewiring is performed, we request that VY personnel
complele Attachment 2. This form will enhance the field walkdown information
in QDR 3.1, Limitorque MOV actuators, by adding additional qualification data
on MOV internals such a3 torque switch type.

ECOMMENDATION

=t

VYE recommends that mil intermal wiring on MOVs listed in Attachment 1 be
replaced with qualified fockbestos wire. 1In addition, as the work is
performed, we request that the information in Attachment 2 be completed.

g o < /
) ’//7‘ l /L . / |

?. R. Johnson
Lead Electrical Engineer
Jermont Yankee Project

e

o 4 o

97 K /

éfﬁgineering Manager
Vermont Yankee Project

PRI/gms
Attachments
ce: W. D. Hinkle
R. L. 8mith
M. J. Cofske
M. Saniuk
J. Thayer Please return to ®. R. Johnson with aclion taken:

Recommindation accepted: V”

Recomniwyi1dation deried:

Comments:

Sise nﬂ_f:‘cﬁ;‘smncd: /,{;Kﬁm}i
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TTAC

MOV No:__

e (Y g

Order No:__ f

Seria\ No: o

Motor Mfg! . £%h diaas

\
i

Motaf Serial Wn:_

—

{

Motor flrmination Methnd: Termina) Block . Splice (Circle)

Splice Type:! K Raychem or Tape (Circle)

Terminal Block Type:

Torque Switch Color:

Limit Switch Color:

Lubricant Used:

pobias-

T-drains Used: Yes or ﬁo (Circle); if yes, location:

2

949

MOV wg;xjdgnﬂgggg;mgtgﬁn
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o

OV Walkdown Tnfocmabion

ASTACHMENT 2

MOV Ho: _ CGivA\N=-3C O

order No:_AE KT3I OR

Secaal No:_ 3L/ VD

uotee ueg:_ KE LI RN L

Notor secial No: R 17 Q()‘?X"O - UK 3

Motor Termination Method: Terminal Block oc@‘fe (Circle)
Splice Type: 3}"_3@’0{' Tape (Ciccle)
Teirmina! Block Type: n//ﬁ

Torque Switch Coloc: v;@.’"o/_‘)n/
Limit Switen Color:fg R[‘OL«))\J %\70/3/(’3 E/’O(C)U
tuteicant Used: Epo

T-draing Used: Yes oc{No)(Circle); if yes, location:
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Appendix D Telephone (617) 872-8100
Page 1 of 2 TWX 710-380-7619
YANKEE ATOMIC ELECTRIC COMPANY
//.—"“‘\.
Qﬂw 1671 Worcester Road, Framingham, Massachusetts 01701
‘\__“/

November 2, 1987
WO 4440
VYE 110/87
DCoC vy-87-114
Limitorque Corporation
5114 Woodall Road
P.O. Box 11318
Lynchburg, VA 24506
Attn: Pat McQuillsn, QA Manager

Subject: Actuator Motor Lead Insulation

Dear Mr. McQuillan:

Puring @ recent NRC audit a. Verment Yankee Nuclear Power Station,
several concerns were identified regarding Limitorque actuator motor lead
insulation. The list of affected components and description of NRC concerns

are contained in Attachment 1.

Limitorque has previously provided Vermont Yankee with certification of
compliance for these two motors to the applicable Limitorque test reports. In
light of the NRC concerns, we request that you review your records for the
identified motors and verify the applicability of the existing test reports.

1f you have any questions or require additional information, please
contact me a telephone number (617) B72-8100, Extension 2296. Your
cooperation in this matter is appreciated.

Very truly yours,

G f Jomn for

C. J. Nichols
Vermont Yankee Project

CIN/25.226

Johnson
Saniuk
Moschella
Thayer
Miller
Smith
Cofske

bee:

Mwmta™w XY
e XwmETN

e
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Appendix D
ATTACHMENT 1 Page 2 of 2
1. MOV's Installed at Vermont Yankee
1. Vermont Yankee Valve Tag No. MOV-70-19A Limitorque Operator
Order No. 391355A
Serial No. 215715
Reliance Motor Serial No. Y276060A2
2. Vermont Yankee Valve Tag No. MOV-70-19B Limitorque Operator
Order No. 391355A
Serial No. 215714
Reliance Motor Serial No. Y263461A3
The NRC inspector identified the lead wire insulation on these motors as
unique (i.e., not previously seen by the inspector). MOV-70-19A has red
nonbraided insulation and MOV-70-19B has grey nonbraided insulation. The
inspector questioned whether or not these wire types are covered by
Limitorque testing.
11. Motors in the Vermont Yankee Storeroom
: X Motor Manufacturer Porter - Peerless
Motor Serial No. YM73197TN
Limitorque Order No. 3K8763S
Vermont Yankee PO No. 22859, Item 30
2. Motor Manufacturer Peerless
Motor Serial No. TM68900
Limitorque Order No. 3K3150A
Vermont Yankee PO No. 21948
3. Motor Manufacturer Porter - Peerless
Motor Serial No. YM731981N
Limitorque Order No. 3K8763R
Vermont Yankee PO No. 22859, Item 29
4, Motor Manufacturer Peerless -~ Winsmith
Motor Serial No. NP87761
Limitorque Order No. 3P3964A
Vermont Yankee PO No. 25578
S, Motor Manufacturer Peerless -~ Winsmith
Motor Serial No. NP87764
Limitorque Order No. 3P3964B

Vermont Yankee PO No.

22578, Item 2

During the NRC inspectors review of Vermont Yankee's response to
1E Information Notice 87-C8B, he identified several motors which are not
directly covered by the notice, but appear (visually) to have the same

Nomex/Kapton insulation.
is of the same or a different material
testing~

The inspector questioned if the lead wire insulation

and if it is covered by Limitorque



