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This memorandum and its attachments have been prepared to
assist Group members in their decision regarding garticipation
in the purchasing of the ~ommonwealth Edison (CECo) splice
qualification test treports. The information in this memo is
technical in nature. The contractual information' 1is addressed
elsewhere.

The gqualification testing was completed in December: 1986.
Due to the large numb=r of samples. the testing was conducted in
three groups: one P¥. group and three BWR groups. The test
results will be summarized in two (one PWR and one BWR) test
reports. Both preliminary reports nave been issued to CECO by
Wyle Labs for review ar  comment. The final reports will be
jssued in late January early February: 1987. CECo has
requested that distribution of the preliminary reports not be
made although they are available for inspection at rea’s
Chicago engineering ofiice.

9204060227
2p0s06u227 920212

5000348
PDR

Bldgi G T i



A ¥
e itoinee.. TOENTIFSED _

T
g DO RECEIVED _

Mgy ongt et memaic. REROTED e ot i,
- dont'p DITy SR i b

Contractor G T [-1-87

- Otre SR . Withess




At:schment A is the final revision of the qualification plan
{or the entire group of tests. The plan contains information
ont

Normal and acc.dent service conditions

Theimal aging and activation energies

Splice descriptions

Test configuration, including mounting.
electrical loading, and test circuitry

., Acceptance criteria

. Test measurements

o un - e

The test reports summarize the test results and provide

report data including:

1. Test specimen inspection descriptions pre and
post testing.
Specimen photographs pre and post testing
Description and results of each functional test
Data sheets for al) IR tests
Peak recorded leakage currents for each splice
Plots of leakage currents for certain splices
1..strument equipment sheets
Notices of anomalies and associated discussions

o0~ O N & W
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SUMMARY TEST RESULTS

The acceptance criterion was to demonstrate electrical
integrity (e.g. the ability to maintain rated voltage and
current). Leakage currents were monitored concinuously during
the LOCA testing for information only. Insulation resistance
(1R) measurements were made at the completion of each functicnal
vest for information only. The post-LOCHK IR measurements were
made while the samples were still in the test vessel.

BWR _TEST

Specimens 211 and 212 (V-type splice: Kerite tape over
bruided silicon motor leads) and B4 (V-type splice Okcnite tape
over Okonite cable) were unable to hold their specified voltages
without blowing fuses. All other splices met the test
acceptance criteria. The peak recorded leakage cuvrrent for each
splice and copies of the post-LCCA IR measurements are provided
as Attachment B.



Post test inspections indicate that all the Raychem splices
wvere intact and in good order with the following exceptions:
1. Bl and B) sleeves had split approximately 3/4 of
their length. The internal connection points were
visible.
2. 12 and 13 sleeve adhesive end seals to Kapton
wire "open® on both specimens.

The Bl. B2 specimens were “"three" wire into one tube
splices. The Bl specimen was 2 "five" wire into one sleeve
splice. The splitting of tne g1 and B} tubes may have been
cag;od by the unusual cvunfiguration or possible excessive xplice
holdout.

The 22 and 73 splices were apparently unaffected by the 8¢k
of full end sealing as evidenced by the leakage current and Host
test IR values.

EWR TESIS

spiices D18, Q1 6, and Q. 8-Q20 (AMP window splices) and L7
(Raychem slceve with 1/8" overlap over Rapton lecad) were unable
to hold thei¢ ¢~ ~ified ve' 4grs without blowing fuses. In
addition, eplicec D19, Ql3-Q15, AND Q17 were severely damaged.
based on post test visual inspections. The failure point of the
Raychem splice L7/ was igolated to the Kapton lrad wire and
judged to be raudom. The peak recorded leakage current for each
splice and copies of the post-LOCA iR measurements are provided
as Attachment C.

Post test inspections indicate that all the Raychem splices
were intact and in good order with the following exceptions:
1. Ll L2+ and LB did not have good adhesicon at the
end of tube to the Kapton wires.

The L1, L2 and L8 splices wvere apparently unaffected by the
lack of full end sealing as evidenced by the similarity of their
leakage current and post test IR values to the other Raychem
splices.

The peak leakage current values fcr many of the Raychem
splices were higher than might have been anticipated. Since the
relationship between ac leakage currents 3t 528 Vac and dc
leakage currenis for low voltage dc inst: Jment circuits is not
well established, the use of some of the test results imay be
limited to power and control circuits. Specimens 22 and 13
with 172" and 3/4" overlap tespectively. were powered at 36 Vdc
and exibited 0 ma. lezkage and high post test IR values.

Attachments (3)
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SCOPE

This document has been prepared by Wyle Laboratories for Commonwealth
Edison Company (CECo) for nuclear environmental qualification of various
eonfigurations of Raychem nuclear sleeves and kits, Scoteh Splice Tape, Kerite
Splice Tape, Okonite Splice Tape and Amp splice connectors,

Objectives

The purpose of this qualification plan is to present the approach, methods and

es for qualifying Rayeh.am splices installed over various wires
and ssbles. Parallel qualification shall be at.empted on Okonite tapes, Scotch
tapes and Kerite tapes over various wires and eabies,

Nuclear environmental qualitication of any safety-related device to meet the
intent of [EEE Std. 323-1974 is wsually a three-step process; i.e., 1) radiation
exposure; 2) aging; and 3) design basis event qualification. The purpose of the
first two steps is to put the sample equipment to be used for qualification into a
condition that represents the worst state of deterioration that a plant operat!
will permit prior to taking corrective action, i.e., Its end-of~rualified-l. :
condition. The next step demonstrates that it has adequate integr'!; remaining
to withstand the added environmental stresses of specified design basis events
and still perform its safety-related functiors.

It is ineumbent on CECo to assure that the components and materials contained
in the equipment sctually placed into service are the same as those qualified.

Applicable Qualification Standards, Speeifications, and Docurhents

0 TEEE Std. 3123-1974, MEEE Standard for Qualifying Class 1E Equipment for
Nuclear Power Generating Stations.”

° (EEE Std. 383-1974, "EEE Standard for Type Testing Of Class 1E Cables,
Field Splices, and Connections For Nuclear Power Menerating Stations.”

o NUREG-0588 "nterim Staf! Position on Environmental Rualification of
Safety-Related Electrical Equipment,” Revision 1, dated July 1981,

o Regulatory Guide 1.89.

o 10 CFR 50.48, "Environmental Qualification of Eleetric Equipment
Important to Safety for Nuclear Power Plants ™

o Telecopy, Sargent & Lundy, 11 pages from John Regan.

Lo} Commonwealth Edison Company Purchase Ordar No. 806121,

WYLE LABORATORIES
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13 Equipment Description
The test specimens shall be as descrided in Table ! and Appendix 1.
14 Qualification Sequence
The test specimen assemblies shall be subjected in order, to the following
testing:
[} Visual Inspection
0 Baseline Functional Tests .
° Normal Radiation Exposure
° Functional Tests
o Thermal Aging
° Functional Tests
0 Accident Radiation Eyposure
° Functional Tests
o Accident (LOCA)/Post-Accident Simulation
o Post-Te t Irspection
o Functional Tests

WYLE LABORATORIES

Mynigeiiie Facility



S ' Page No. 3 e Meod s
Qualification Plan No. 17858-01 REVISION B

2.0
2.1

2.1.1
2.1.1.1

2.1.1.2

QUALIFICATION REGUTREMENTS

Cafinition of Service Conditions

Service conditions s specified by CECo do not include margin. To aceount for
normal variations in commercial production of equipment and variations in
service conditions, margins per Parsgrapn 6.3.1.9 of IEEE 323-1974 shall be
added to the applicable conditors.

° Temperature +150F (Accident - peak tempersture)
0 Pressure +10% (not greater than 10 psig)

o  Voltage “10%

° Time +10% (Post-Accident)

Mormal Conditions

LaSalle, Dresden And Cities

The following normal service conditions are as specified by CECor

0 Temperat e 150°F

° Relative Humidity 40-90%

) Radi: .ion (TID air equivalent) 1.8E7 rads gamma
0 Pressure {=) 0.5 to 2.0 peig

Notex Operating temperature of the specimers is equal to amb’ =t temperature
sinoe heat rise is judged to be negiigidle due 1o the low current ! pical of sigaal
and instrumentation circuitry and due 10 the short operating « < ation of valve
operator motors.

Byron, Brsidwood And Zion

~he followirg normal service conditions are as specified by CECor

o  Temperature 122°°F

9 Relative Humidity 20-T0%

° Radiation (TID air equivalent) 3.5E6 reds gamma
° Fressure (=) 0.25 to 0.30 psig

Notee Opersting remperature ol the specimens is equal to ambient ten.perature
since heat rise is judged to be negligible due to the low currents typical of
control and instrumentatior eircuitry and due to the short operating duration of
valve operator motors,

WYLE LABORATORIES

myntgwilie Faciity
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2.0

2.1.2
2.1.2.4
2.1.2.1.1

z‘":.l.z

QUALIFICATION REQUIRE: :INTS (Continued)

Desi Event (DB tions

LaSalle, Dresden And Quad Cities

Aceident (LOCA) "onditions Unside the Dryw 30l (Zone R2)

Temperature (°F) 140 320 180 200

Pressure (paig) ~2to 48.3 =2 to 48.3 0to 28 0 to 20

Relative Qumidity Steam  Steam 100% 100%

Duration 0-3 hr 3-8 hr 8 hr to 1 day to
1 day 100 days

Radiation 2 x 10% rads gamma (Integrated)

Cher’ cal Spray:  Continuoutly spray vertically downward with demineralized
water at a rate of 0.15 gal/min./ft.? of horizontal area of the
test specimen holding fixtures. Chemical spray commencas at
the §-hour point and cor “inues for 24-hours after initiation.

Byron, Breidwood And Zion

Temperature (°F) 330 270 170-1585 158
Pressure 50 $0 Sctm'.uud Saturate.

Steam Steam
Relative Humidity Stesm Steam 100% 100%
Duration 10-180 sec. $-20 min. 1-120 days 120-365 days
Radisticn 2 x 108 rads (integrated) - See Attachment B

Shemicel Spray: Continuously spray vertically downward for first 24 hours with
a solution of the following composition st a rate of 0.15 gal/min ft2 of the
norizontal area of the test specimen holding fixture. Thenical spray
sommences after J minutes and continues for 24-hours after initiation.

o 0.29 "..olar 13BO3 (3000 ppm)
o 0,084 Volar Ya5,03
o NaOH to make a pH of 10.5 at 77°F

The chemicals shall be mixed according to Wyle Procedure No. 343-100.

WYLE LABORATORIES

muntaniie Faciity
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2.0
2.1.2.2

2.1.3

2.2

2.2.1

222

QUALIFICATION RECJIRE. "VTS (Continued

Seismic

Seismic testing is rot required for eable/splice qualificatinn.
Other Service Conditions

° Voltage See Table |

° Current See Table |
Safety-Related Punctions '

The safety classification of this equipment is Class 1E. The subject equipment
provides essential services in support of emergency reactor shutdown,
containment isolation, reactor core cooling, and containment and reactor heatl
removal, of Is otherwise essential in providing support to prevent significant
release of radiosctive material to the environment. The safety-related functions
are described in the following paragraph.

Deseription

The subject splices are installed in variows Class 1E power (e. g. valve operstor
motors), econtrol, and instrumentation circuits at the LaSalle Tounty, Dresden,
Quad Cities, Zion, Byron and Braidwoed Nuclear Power Generating Stations,

Acceptance Criteria

The acceptance criteria for the test specimen assembli~: is to demonstrate,
during accident and post-sccident simulation, electrical integrity. Cireuit
currents of Table 1 will be applied while powere¢ at Table 1 voltages to the
appropriate fused circuits,

Ixsulation resistance shall be measured at each functional test for information
orly.

Leakage currents to ground on each specimen shall be measured continuously for
informational purposes only during the LOCA tests.

WYLE LABORATORIES
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3.0
.1
31

112

313

32
.24

QUALIPICATION PROGRAM
Raseline P unctional Teris
Visual Inspect ion

A visual inspection of the test specimeay somponents shall be performed by Wyle
Laboratories. This inspection will creure that the equipment has no obvious
visible damage and that the components are & described in Paragraph 1.3
Specimen assemblies shall be tagged o facllitate their '4entification throughout
the qualifieation program.

Specimen Prepuration

The test specimens shall be prepared by CECo and forwarded to Wyle
Laboratories. Al specimens preparec at Wvie shall he accomplished with the
CECo technical representative present and to his/her Instructions, The test
specimens shall be prepared in aceordance with the splice preparation procedures
in Appendix 1.

Functional Test
The irsulation resistance of each specimen shall »e measured (for information

only) by applying 500 VDC for a minimum of 1 minute between conductor and
ground.

A megohmmeter with accuracy of +5% shall be sed for measuring insulation
resistance. Record insulation resistence values on the data sheet, I the
measured resistance is less than 5.0ES ohms, reduce the megohmmeter voltages
untll an insulation resistance value can be measured.

Aging
Norm tion B

The worst-ease normal radiation requi =uent. &s ‘pecified by Commor eaith
Edison Company, ‘s 1L.EBET rads gamma,  arel . the test specimens (axcept
Q13 threugh Q16) shall be irretiated to A nof nil oadiation erposure of 1LAET rads
gamma using & Cobalt 60 source. The dose * ‘e shall be approxim=tely 1E6 rads
per hour.

The Quad Cities imside containment A40-year normal radiation requiroment is
1.4E6 reds, gamma. Five-year Specimens Q13 erd Q14 shall be irradiated to
1L15TS rads, and 10-year Specimens Q15 and Q16 shall he irracdiatcd to 3.5ES
rads (5-and 10-vear levels respectively) using & Cobalt-80 source at a dose rate
of approximately 1E5 rads per hour.

At the direction of CECo, additiona specimens supolied by them shall e
irradiated as follows and held by Wyle for possibie future testing.

WYLL _ABORATORIES

wymgvig Facility
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3.0
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31.2.2.24

3.2.2.2.5

3.2.2.2.8

QUALIFICATION PROGRAM (Tontinued)
Specimens 77, 211, 713, and 213

The insulating material in the spi.ces (n these specimens is {erile tape which is
18097 rated Scoteh Number 70 silicone rubber tape. An activation energy of
1.25e¢V has been selected. This activation energy is for 50 percent loss of
elongation for 1809C G.E, silicone rubber wire irsulation. It is judged that the
thermal properties of the Kerite tape are equivalent to those of the 180°C
silocone rubber wire irsulation and the 1.25eV activation energy contaned in
WLC 087382 shall, therefc'e, be used to develop the program for (hese
specimens. -

mes D3 D20

It is judged that the Sooteh Number 70 tape is the primary insulating material of
the test samples splices containing & combination of 3V tapes - Number 70,
Number 17, and 130C, Therefore, the activation energy of 1.25eV shall be wmed
to develop the aging program for these specimens per the discussion in the
preceding paragraph. This activation energy is contained in 'VLC 067382,

Specimens B4-87 and L11

The sctivation energy for Okonite T-95 imsulation tape (Cronslinked ethylene
propylene) is 1.26eY as contained in WLC 051781, This is the primary insulation
material wed in the above specimens.

mens D4, D21, Q1, Q2, Q3 4

The primary insulation in these specimens is Scoteh 33+ tape whieh is PVT
(polyvinyl enloride) with an activation energy of 1.15eV as contained in WLC
049981,

Specimens D18, D19, 35, 6, 131¢ 20

The insulating materia used in the AMP window splices in these test specimens
is Nylon (polyamide). .he thermal properties of the splice material are judged to
be equivalent to thase of 125°C Nylon 8/8 (Zytel 101) for S0 percent loss of
electrioal strength as contained in WLC 003278A. The activation energy of this
Nylonis 1.17eV.

WYLE LABORATORIES
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3.0
5.2
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1.4

1242
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QUALIFICATION PROGRAM (Continued)

Relative Humidity

Relative humidity is not considered an aging mechanis™ for the cabies, For
insulation systems, its effect is wually not the primary faillure mechanism, as
noted in WAL 0255-80 with respect to motor irsulations, "However, in nost
cases, moisture plays only a secondary role in the failure. It does not produce
the damage in the insulation, the insulation wears away of cracks for other
reasons. Moisture merely provides a direct elc:meal pathway between these
matured devices and ground.”

Therefore, the ability of the cables to perform their safety-related functions
within their relative humidity environmient shall be demonstrated during the
accident/post-sccident test.

Thermal Aging Program Summary

The specimens shall be aged In accordance with Table 11 and the folloving
paragraphs, Tolerances on eging temperature are +§, =0 deg. F and on aging
time are +2, 0 hours.

~26, 28-210 B1-B3

As specified by CECo, the desired qualified life for these specimens is 40 years,
The thermal aging time to simu'ate 40 years at the Zion and Byron/Braidwood
maximum normal ambient temperature of 1220F (500C) is 149 hours at an aging
temperature of 2799F based on an activation energy of 1.2%eV,

Specimers 27, Z11, 212, and 213

As specified by CECo, the desired qualified life for these specimens is 10 years,
The thermal aging time to simulate 40 years at the Zion maximum normal
ambient temperature of 1220F (50°C) is 190 hours at an aging temperature of
21997 based on an activation energy of 1.25eV,

Speci mens BA-J7

As specified by CECo, the desired qualified life for these specimens is 10 years,
The thermal aging time to simulate 40 years at the Byron/Braidwood maximum
normal ambient temperature is 1229F (50°C) is 1°9 hours at an eging
temperature of 2399F based on an activation energy of 1.28eV,

WYLE LABORATORIES
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3.2.47

3.2.4.8

3.2.49

3.2.4.10

QUALITICATION PROGRAM (C. atinued)
Specimenm L1-L10

As specified by CECo, the desired qualified life for these specimens is 40 years,
The thermal aging Ume to simulate 40 years at the LaSalle maximum normal
abient temperature of 1509F (66°C) is 298 hours at an aging tempersture of
268°F based on an activation energy of 1.29eV.

Specimen L1l

As specified by CECo, the desired qualified life for this specimen is 10 years.
The thermal aging tme to simul.ite 40 years at the LaSalle maximum normal
ambient temperature of 150°F (669C) is 352 hours &t an aging tempersture of
2669F based on an activauon erergy of 1.26eV.

t 17, Q8 0 1

As specified by CECo, the desired qualified life for these specimens is 10 years.
The thermal aging time to simulate 30 years at the Dresden and Quad Tites
maximum normal ambient temperature of 150°F (869C) (s 724 hours at an AapIng
temperature of 266°F based on an activation energy of 1.29eV,

Specimen D3

As specified by CECo, the desired qualified life for this specimen is 30 years,
The thermal aging time to simulate 30 years at the Dresden maximum nermal
ambient tempsarature of 1509F (68°C) is 279 hours at an aging temperature of
286°F hasad on An sctivation energy of 1.25eV. '

Specimens D4, 32, and R4

As specified by CECo, the desired qualified life for these specimens is 10 years.
The thermal aging time to simulate 30 yearss at the Dresden and Quad Cities
maximum normal ambient temperature cf 150°F (66°C) is 482 hours at an aging
temperature of 264%F brsed on an actisation energy of 1.15eV.

Specimers D18 and D19

As specified by CECo, the desired qualified life for these specimens is 15 years.
They have been in service for 10 years and will, therefore, requie an additonal 3
years' equivalent aging to bring them up 10 & total of 15 years, The thermal
aging time to simulate 5 years at the Dresden maximum normal ambient
temperature of 150°F (66°C) is 170 hours at an aging temperature of 2489F
based on an sativation energy of 1.17eV.

Specimen D20

As specified by CECo, the desired qualified life for this specimen is 15 years
The thermal aging time to simulate 15 years at the Dresden maximum normal
ambient tempersture of 150°F (86°C) is 140 hours at an aging temperature of
2660F based on an activation energy of 1.25eV.
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Rualifiestion Plan Vo, 17858-0) REVISION C

3.0
el

1.2.4.12

3.2.413

3.2.4.04

1.2.4.158

QUALIFICATION PROGRAM (Continued

Specimens D11, Q1 wnd Q3

As specified by CECo, the desired qualified liie for these specimens is 15 years.
The thermal aging time to simulate 15 years at the Dresden and Quad Clties
maximum normal ambient tempersture of 1509F (L30C) is 241 hours st An aging
temperature of 266°F based on an activation energy of 1.15eV.

Specimens Q5 and Q¢ "

As specified by CECo, the desired qualified life for these specimens is 40 years.
The thermal aging time to simulate 40 years at the Quad Cities maximum normal
ambient temperature of 150°F (669C) is 89 hours at an aging temperature of
2489F followed by 538 hours at 268°F based on an activation energy of 1.17eV.

Specimens Q7, 39, and Q11

As specified by CECo, the desired qualified life for these specimens is 15 years.
The thermal aging time to simulate 15 years at the Quad Cities maximum normal
ambient temperature of 150°F (66°C) is 112 hours at an aging temperature of
2660F hased on an activation energy of 1.29eV.

13 1

As specified by ©TCo, the desired qualified life for these specimens is 15 yeass.
They were removed from Quad Cities Unit 2 drywell penetrations after being in
service longer than 10 years. An pdditional § year's equivalent thermal aging
will bring them up to & total of actual in-gervice life piue § years. The thermal
aging time to simuwate 5 years at the Que ) Citiess maximum normal ambient
temperature of 1509F is 170 hours at an aging temperature of 248°F based on an
pctivation energy of 1.17 eV,

Speci mens Q18 and Q18

As specified by CECo, the desired qualified life for these specimens is 20 years.
They were removed from Quad Tities Unit 2 drywell (the same as Specimens Q17
and 214 above). An additional 1C years' equivalent aging will being tiem up to a
total of actual in service life plus 10 years, The thermal aging time to simulate
10 years at the Quad Tities maximum normal ambient temnpersture of 150°F s
339 hours st an aging temperature of 248°F based on an activation energy of
1.17eV,
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QU ALIFICATION PROGRAM (Cont maed)
Paost Thermal Aging Functional Tests

e tests of Parsgraph sha

through Q2

The worst-case accident radiation recquirement is 1.84E8 rade
specimens described in Table | (except Specimens Q13 througt
Q\"‘.g,,{ to & Mminimun radintior Yme ( R4FR racs gamma (alr eq

a Cobalt-80 source at a dose rate of approximately 1E6 rads per

The Quad Cities accident radiat
4, Q15, and Q16 shall be
o

gamma (AT eQu vajent 18
1 TE 'RY‘ ..",. nour

The specimens shall be e

s e

-

omimetr '

Rureau of Stander

Past Accide~t Radintion Punctional Tes

The tesis of Paragraph 3.1.3 sha
LBl Ji’»’ A

L B
Aseident Sinulstion

PWHR C;n-cxmem MAvron Braldwood an ion) LOCA ?,_’15"

Aceident Profile

All test specimers desoribed
simulated aceident, The test §
-

which is described in Parag
,“,z. that theé aAce 4:0,,.

e 205t-DBA portior

arzins per Paragraph ?
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30
314

3.2

QUALIFICATION PROGRAM (Continued)
Accident Profile (Continued)

The ramp requirement to 345°F and 55 psig shall Se performed on & best-effort
basis. Approximately three minutes after equilibmum is achieved at J450F /5§
8ig, chemical spray as described in Paragraph 2.1.2.1.2 shall de introduced st &
minimum rate of 0.15 gpm/f1? of horizontal area of the test specimen encicsure
and shall sontinue for 24 hours. Pesk conditions at J4SOF/S5 psig shall be held
tor ¢ mnimum of five minutes, followed by @ decrease in temperature to 270°F
saturated conditions. These conditions shall be maintained for & mirimum of
5,33 hours &t which tima the temperature and pressure shall be decreased 1o
250°F saturated conditions. These conditions shall be maintained for &4 minimum
of 40.5 hours until the 45.83 hour point (end of test).

Test Specimen Mounting and Orientatica

The test specimens shu'. be mounted to a solid bottom eable tray, or inside a
NEMA 12 and NEMA 3 enclosure as listed below:

Enclosure/
Tray Type . Specimuns
Tray 22,23 and 211
NEMA D 21 and Z4-210
NEMA 12 B1-87, 212 and 213 |

The specimens mounted to the cable tray shall be tie wrapped in place at each
end of the eable. The specimens mounted in either ther NEVA 3 or NEMA 12
enclasure shall be mounted on the bottom ledge of the enclosure except for
Specimen BT which shall be vertical inside the enclasure,

Each of the enclosures shall have a 1/4" weephole drilled in the lower right hand
sorner of the enclosure, A 1-1/4 ineh LB fitting shall be mounted to the top
center af the enclosures. 21l wiring shall enter or exit the enclosure through this
penetration. A 18-ineh conduit nipple shall De maunted to the end of ‘he LB
fitting and shall be oriented in the test chamber away from the chemical spray
nozzles.

The test specimen cables shall be sonnected with Wyle supplied 14 AWGS Teflon
wire through unirsilated butt splices covered with Raychem WCSF-N sieeves,
Thess Teflon leads shall exit the tes. chamber and shau de sealed per 'Vyle
Laboratories standard practice,

WYLE LABORATORIES
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1.0
3311

QUALIFICATION PROGRAM (Continued)

Test S;ecimen Mounting and Orientation (Continued

The test specimens shall be powered as described in Table I. The circuitry used
to accomplish the slecirical setup shall be as shown in Figures 7 and 8. The
imtumentation channels utilized shall be as listed delow:

DAYTRONICS DATA AQUISITION SYSTEM CHANNELS

Channel Specimen

No. No. Units . Signal Monitored

1 N/A oF Chamber control thermocouple

? N/A oF Chamber control thermocouple

3 N/A oF Chamber control thermocouple

4 N/A psin Chamber pressure control transducer

5 N/A oF Average chamber temperature
~average of channels 1, 2 and J

8 N/A GPM Chemical Spray Flowrate (3.5-4.0 GPM)

? N/A PH Chemical Spray PH(10.2-10.8)

3 22, 23 psig Input pressure to Wyle Omegn PYX114
transmitter used as a load

9 B1 mA Leadage current to ground

10 B2 mA Leakage current to ground

11 83 mA Leakage current to ground

12 B84 mA Leakage current to ground

13 BS mA Leakage current to ground

4 Z1 mA Leskage current to ground

1 A mA Leakage current to ground

16 Z3 mA Leakage current to ground

17 Z4 mA Leskage current to ground

18 A mA Leakage current to ground

19 Z8 mA Leakage current to ground

20 F A mA Leakage current to ground

N Z8 mA Leaksge current to ground

22 79 mA Leakage current to ground

23 zZ10 mA Leaksge cuirent to ground

21 zZ11 mA Leakage current to ground

5 AN mA Leakage current to ground

26 Z13 mA Leakage current to ground
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Qualification Plan No. 17858-01 REVISION C
3.0 QUALIFICATICN PROGRAM (Contiwed
331 Test Specimen Mounting and Orientation (Continued)

PLUXE 2240 DATTALOGGER “HANNELS

Channel  Specimen
_WNe._ .. Ne. = Unis __ Signal Monitord (Range)

1 8i VAC Input Voltage (132-138 VAC)
2 B! Amps ° Load Current (8,0-7.4A)
3 B2 VAC Input Voltage (132-138 VAC)
4 a2 Amps Load Current (8.0-7.4A)
$ B3 VAC Input Voltage (132136 VAC)
6 83 Amps Load Current (5.0-7.0A)
7 B4 VAC Input Voltsge (528-544 VAC)
8 84 Amps Load Turrent (6.0-1,4A)
9 BS VAC Input Voltage (528-544 VAC)
10 8s Amps Load Current (6.0-7.4A)
il Bé VAC Input Voltar. (528-544 YAC)
12 B Amps Load Current (9.0-11.0A)
13 87 VAT Input Voltage (528-544 VAC)
s 14 B? Amps Load Current (13.5-16.5A)
15 2 VAC Input Voltage (132-138 VAC)
16 Zi Amps Load Current (6.0-7.4A)
. 17 22 vDC Input Voltage (34,537 VDC)
15 22 mA Load Current (36-44 mA)
19 pA Voo Input Voitage (34.5-37 VDC)
20 2 mA Load Current (38-44 mA)
21 Z4 VAC Input Voltage (132-136 VAC)
2% Z4 Ampe Load Current (8.0-7.4A)
23 (A VAC Input Voltage (132-136 VAC)
x 24 23 Amps Load Current (8.0-7.4A)
2% %8 VAC Input Voltage (528-544 VAC)
28 6 Amps Load Current (8.0-7.4A)
27 27 VAC Input Voltage (528-544 VAC)
28 A Amps Load Current (8,0-7.4A)
29 (A VAT Input Voltage (132-136 VAC)
30 8 Amps Load Current (5.0-7.4A) ;
n 29 VAC Input Voltage (132-136 VAC) -
32 29 Amps Load Current (5.0-7.4A) ?
n z1° VAC Input Voltage (132-136 VAT)
14 Z10 Amps Load Current (6.0-7.4A)
38 211 VAC Input voltage (528-544 VAC)
36 211 Amps Load Current (5.0-7.4A)
- 31 212 VAC Input Voltage (528-544 VAT)
38 212 Amps Load Current (5,0-7.4A)
39 213 VAC Input Voltage (528-544 VAD)
40 213 Amps Load Current (8,0-7.4A)
WYLE LABORATORIES
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o PRI qualifiestion Plan Vo, 17859-01 REVISION C
3.3.2 BWR Specimens (LaSalle, Quad Cities and Dresden) LOCA Tast

3.3.2.1 Acecident Profile

The test specimens described in Table |, pages 23 through 31 shall be sudjected
to & simulated accident. The test profile shall envelop the profile specified by
CECo which is described in Paragraph 2.1.2.1.1 It is assumed ‘for purposes of
applving margin) that the accident (DBA) portion of the profile is the first 24
hours and the post-DBA portion is from the 24-hour mark through 100 days.
Appropriate margins per Paragraph 2.1 have been added.

o @
The initial transient shall be nppu)d’fo the test specimens (powered as specified
in Table 1) as shown in Figure® 2 beginrung at 1509F and atmaospheric pressure.
The ramp requirement to 355°F and 53.3 psig shall Ye performed on a best-effort
The Lol ownrt asis,' Approximately 8 hours after equilibrium is achieved at 355°F /%11 psig,
descnphion WPIE demineralized water spray as d.crig.d in Paragraph 2.1.2.1 shall be introduced
o BoR Tesrs #1 ot 4 minimum rate of 0.15 gpm/ft? of horizontal ares of the test specimen
O " oeay enclosure and shall econtinue for 24 hours. Peak conditions at 3559F/51.3 ssig
shall be held for & minimum of 3 hours, followed by a decrease to 3209F/53.3
psig. These conditions shall be maintained for a4 minimum of 3 hours at which
time the temperature and pressure shall be docreased to 250°F, saturated
conditions. Thesa conditions shall be maintained for & minimum of 114 hours or
until the 120 hour point (end of test).

1.3.2.12 Test Specimen Mounting and Orientation

The test specimers shall be mounted to a solid hottom cable tray, or inside a
NEMA 3 enclasure as listed below:

Encloswre/
Tray Type Speci mens
Tray D1, N2, NS-D1§, L1-L10
and R7-Q12
QId-Q0
NEMA ] R1-Q8D3, D¢, D14-D21
and L11

The specimens mounted to the cable tray shall Le tie wrapped in place at each
end of the cable. The specimens mounted in the NEMVA 3 ‘obnczon% shall be
mounted the bottom | ft n & AS SpeLIR Y
ted 02‘30 ~3n":2gc of the enclcsureso 4

The enclosure shell have a 1/4" weep hole drilled in the lower right hand corner,
A 1-1/4 inch LB fitting shall be mounted to the top center of the enclosure. All
wiring shall enter or exit the enclasure through t.ais penetration. An 13-inch
condiit nipple shall be mounted to the end of the L3 fitting and shell be oriente
in the test chamber away from the chemical snray nozzles,
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REVISIO " C

QUALIFICATION PROGRAM (Continued)

Mounti W Urientetion (Continued)

The test specimen cacles shall be connected with Wyle supplied 14 AWG Teflon
wire through uninvulated butt splices covered with Raychem WCSF-N sleeves.
These teflon leads shall exit the test chamber and shall be sealed per Wyle
Laboratories standard practice.

The test specimens shall be powered as described in Table . The circuitry used
to accomplish the electrical setup shall be as shown in Figures Tand 8, The
iwstrumentation channels utilized shall be ae listed below:

*Note: Due to instrumentation limitations, the BWR specimens shall be tested
in Wwertests. The specimens in each test shall be as listed in the following tables.

W

BWR TEST 41

DAYTRONICS DATA AQUISTTION SYSTEM CHANNELS

Channel Specimen

Onits |

- No.
1 N/A
? N/A
3 N/A
B N/A
$ N/A
5 N/A
7 Q1
8 Q?
B Q3
10 Q4
11 Qs
12 Qé
13 D3
14 D4
18 DS, D7
16 D6
17 D8
18 09
18 D10
20 D11
21 D16

2 D17
23 D18
24 D19
29 D20
28 D21

Signal Monitored

op
oy
o

pig
oy
GPM

mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA

Chamber vontrol thermocouple
Chamber control thermocouple
Chamber conirol thermocouple
Thamber pressurs control
Lramsducers

Average chamber temperature
«4 -erage of channels 1, 2and 3
Chemical spray MNowrate
(3.54.0 GPW)

Leakage current to ground
Leakage current to ground
Leakage current to ground
Leskage current to ground
Leakage current to ground
Leakage current to ground
Leskage current to ground
Leskage current to ground
Leskaze current to ground
Leskage current to ground
Leakage current to ground
Leakage ‘urrent to ground
Leakage current to ground
Leakage current to ground
Leakage current to ground
Leakage current to ground
Leskage current to ground
Leakage current to ground
Leakage current to ground
Leakage current to ground
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Qualification Plan No. 17850-01 REVISION C
3.0 QUALIFICATION PROGRAM (Continued)
3321 Tet Specimen ounting and Orientation (Continued) ¢
PLUKE 2240 DATALOGGFR CHANNELS
Channel fpecimen

No. No. Dnits Signal M 'torey (Range)

1 Q3 VAC Input Voltage (132155 VAC)
2 QI Ampe Load Current (5.0-7.4A)

3 Q4 VAC - Input Voltage (132-136 VAC)
- Q4 Amps Load Current (6.0-7.4A)

5 Ql VAC Input Voltage (132-136 VAC)
6 QS Amps Load Turrent (6.0-7.4A)

1 D¢ VAC Input Voltage (132-136 VAC)
¥ De Amps Load Current (6.0-7,4A)

9 D19 VAL Inpu! Voltage (132-136 VAC)
10 D19 Amps Load Current (6.0-7.4A)

11 Q! VAC Input Voltage (528-544 VAC)
12 ( Amops Load Current (6.0-7,4A)

13 L VAC Input Voltage (528-544 VAC)
14 w? Amps Load Currer. (6.0-7.4A VAC)
1% Qs VAC Input Veitage (528-544 VAC)
16 Q6 Amps Load Current (6.-7.4A)

17 D3 VAC input Voltage (528-544 VAC)
18 D3 Amps Load Current (8.0-7.4A)

19 D4 VAC Input Voltage (528544 VAC)
20 4 Amps Load Current (8,0-7.4A)

21 DS, 7 VAC Input Voltage (528-544 VAC)
22 Ds, ? Amps Load Current (6.0-7.4A)

23 D§ VAC Input Voltage (528-544 VAC)
24 Dé Amps Load Current (6.0-7.4A)

28 De VAC Input V- age (§78-544 VAC)
28 D8 Amps Load ~Jrrent (8,0-7.4A)

27 D10 VAC Input Voltage (528-544 VAC)
28 D10 Amor Load Current (6.0-7.4A)

29 on VAC Input Voltage (528-544 VAC)
30 D11 Amoe Load Current (8.0-7.4A)

n D16 VAC Input Voltage (528-544 VAC)
32 D18 .mps Load Current (6.0-7.4A)

33 D17 VAC input Voltage (528-544 VAC)
34 D17 Avips Load Current (6.0-7.4A)

3% D18 VAC Input Voltage (528-544 VAC)
38 D18 ATps Load Current (5.0-7.4A)

37 D20 VAC Input Voltage (528-544 VAT)
38 D20 Amps Load Current (8.0-7.4A)

K} D21 VAC Input Voltage (528-544 VAC)
40 L.l Amps Load Current (8.0-7,4A)
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30 QUALIFICATION PROGRAM (Continued)
3.3.2.2 Test Specimen Mounting and Orientation (Continued)
BWR TEST #2
DA YTRONICS DATA AQUISITION SYSTEM CHANNELS

Channel Specimen
No. No. Units R Signal VMonitored

1 N/A o ° Chamber sontrol thermocouple
? N/A oF Chamber control thermocouple
3 N/A oF Chamber enntrol thermocouple
« N/A psig Thamber fressure control |
tempersture '
5 N/A oF Average chamber te mperature {
-average of channels 1, |
2and 3 |
f NA GPM Chemical spray fNow rate
(3.5-4.0 3PM) l
L ‘nA Leakage current to ground I
8 L2, La, L10 mA weskage current to ground |
9 L3 nA Leakage current to ground |
10 LS mA Leakage current to ground ‘
i1 L6 mA Leskage current to ground -
12 L? mA Leskage current to ground l
13 Le mA Leakage current to ground ‘
14 L mA Leskage current to ground |
15 L1 mA Leakage current to ground f
e ? mA Leakage current to ground
17 ~1] mA Leskage current to ground |
18 =1 mA Leakage current to ground
19 Q10 mA Leakage current to ground
20 Q1! mA Leakage current to ground
3! Q12 mA Leakage current to 3 ound
22 m mA Leakage current to ground
23 D2 mA Leakage current to ground
24 Di2 mA Leakage current to ground
2% D13, 14,15 mA Leakage current to ground
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Qualification Plan No, 17858-01
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REVISION C

3.0
3.3.2.2

QUALIFICATION PROGRAM (Continued)

Test Specimen Mounting and Orientation (Continued)

-0 [ - Onits

R R R R

FLUKE 2240 DATALOGGER CHANNELS
Channel Specimen

L1

L
L2, 4,10
1.2, 4,10

D13, 14, 18
D13, 14, 18

VAT .
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps
VAC
Amps

Signal Monitored (Range)

Input Voltags (528-544 VAT)
Load Current (0.9~1.1A)
Input Voltape (528-544 VAC)
Load Current (0.9-1.1A)
Input Voltage (528-544 VAC)
Load Current (5.0-7.0A)
Input Voltage (528-544 VAC)
Load Current (8,0-7.4A)
input Voltage (528-544 VAC)
Load Current (8.0-7.4A)
Input Voltage (528-544 VAC)
Load Current (6.0-7.4A)
Input Voltage (528-544 VAC)
Load Current (6,0-7.4A)
Input Current (328-544 VAC)
Load Current (0.9-1.1A)
Input Voitage (528-544 VAC)
Load Current 10.9-1.1A)
Input Voltage (528-544 VAC)
Load Currer* (8,0-7.4A)
Input Voltage (522-544 VAC)
Load Current (6.0-7.4A)
Input Voltage (132-136 VAC)
Load Current (6,0-7,.4A)
Input Voltage (132-136 VAC)
Load Current (8.0-7.4A)
inpu. Voltage (132-136 VAZ)
Load Current (8,0-7.4A)
Input Voltage (132-136 VAC)
Load Current (8.0-7.4A)
Input Voltage (528-544 VAC)
Load Current (6.0-7.4A)
Input Voltage (528-544 VAC)
Load Current (5.0-7.4A)
Input Voltage (528-544 VAC)
Load current (.0-7.4A)
Input Voltage (528-544 VAT)
Load Curren: (5.0-7.4A)
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lostrumentation Setup (Continwed)

BWR TEST »)

Chanaoel

il

;0-4 L LR

e e e e e B
B R

Specimen
L

N/A
N/A
N/A
N/A

N/A
N/A

Q17
Q17
Q1?
Qis
Qi
QIt
Q19
Q19
Q1o
Q20
Q2!
Q11

fisan Alasiiards

Chamber coutrol thermocouple
Chamber control thermocouple
Chamber control thermoccuple
Average rhamber temperature
«average of chaanels |, 2 and 3
Chamber pressure control transducer
Chemical Spray Flowrate
(3.5-4.0 GPM)

Input Voltage (132-136 V2 C)
Load Current (6.0-7.44)
Leakage current to grovnd
Input Voltage ( 32:136 VAQ)
Load Current (60-744)
Leakage current to ground
Input Veltage (528.544 VACQ)
Losd Current (6.0-7.41)
Leakage currant to ground
Input Voltage (528544 VAD)
l.oad Current (6.0-7.4A)
Leakage current to ground
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3.5

3.6

QUALIFICATION PROGRAM (Continued)
Eost-DBA Punctions] Tests

The functional tests (insulation resistance) of Paragraph 1.1.3 shall be performed
with the specimens inside the chamber,

Post-Test Impection

Upon compietion of the quiiification program, the specimers shall be vsually
infpected. The specimens shall be disassembdled to the extent necewyrv to
perform the inspection. Ttie condition of the specimens shall be recordec.

In- Proess Irepection

The test items shall be examined for possible damase following all severa lesis,
All nouceable test effects shall be logge .

Photographs shall be taken of any noticeasle physical damage that may sseur.

The recards shall be cheeked for quality of performance after each test. CECe
and S&L representatives shall be peovided access to Wyle facilit &8 and @ scords
for QA program evaluatisn and au fiting and inspection/surveilli nee subjec to
prior scheduling through Wyle Contracts and QA Departments.

trum tion

All test equipment and instrumentaion to be wed in the: per{armance o ‘his
program shall be calibrated in sccc-dance with Wyle Laboraioris’ wusdly
Assurance Manual, which conforms to the applicable pottions »/ ANSI N §45.2, 1¢
CFR L0/Appendix B, an, Militury Specification MIL-STD-45647 Standar® used
in performing all ealits ations shall be treceable to the Naticnui ! Stendard,

Renort e [Bs 00

The report shall deseribe tx qualifieation requirements, procedures, anc raeuits,
The report shai also include rationule and justifieation “equirec {rr the
qualification and shall certify the qualification of those tes' items whizh aus v
the tests of [EEE Standard 123-1074. The customer shail receive ten bound
sopiss and one reproducidle copy of the tes? repors.
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QUALIFICATION PROGRAM (Continued)
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TABLE L. TRST SPRECIMEN DEDMCRIFTION

S ol v Spttoe
Mamiber Motering Cr afimaretion
Bt Fgyrhe= Single ccadue or $14 Mo Dentos to 1-1  conductor 314
wWOsF- N Rockimotos - WISP N sphes
03 TJaychem Singie conduetor 14 Rockbenton to 3§ somductor $14
wWOSP-» Ohonite - WOCSF N Llles
L2 § n 3 conductar §18 Reod) hestos o -1 raoductor 2168
WOSF W Rockbastos  WOSE- N aplice
aa Okowite $148 Okonlte to #14 O%on’ts Sugged back 15 backi ¥ type
plice with Ckonlle tape and o leulelion tess o v olel
B3 Ohonits £18 Oxonite to #1¢ Koman pigtell from Limitorguei Dugged
beach 1o hack] ¥V type aplice with Obkonile tape and no
insuistion i) croten
se Mhunite ¥1% Okondte to #18 Ohonite Qugged tack to Dok ¥ iype
splice with ORonite tepe and no lInsulztine e cotch
B Owenile 558 — Okonite to 308 — Ononite  yto splice wmith

Okonite tepe.

Overlep _Ap»
T2 o A8 yre
wr 40 yos
172 o " g

@y
- @ yee
- P
%y

Saclemwe

NEMA 13
= eenpide

NESA b
R T Y
wEwmA 13
- - eepteie
WEWA 12
-/ i

NEWA 12
- wmersd e

NEMA 1z

=/ woephaie

MEMA 1¥
=/ weephnlie

528 YAC

$38 YA

s TA

3 0A

STA

%A

F3A

[O=88di] BN VOt 4 WotIedL 11Ny
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Jpitoe
Waterind

Ragrham
wWOSF N

Neyrham
wisPF n

Toleh

Ray-hem
WiSsF »

Raychem
LA L

Rayche=
WOSF N

Heychem
wisr n»n

A ayrhemwm
Tl A ]

TASLE & TREST SPECINEN NESC NEFTYON

Coaligerstion Ags Earsome®

14 go. Rockbonlion ts i8 gn Rockbealon iversired Rayrhom
spilee (WORP 2083

11 go. Rockbeston lo 11 ge Rockheantan !indersized Ray=tom
spitoe (WOSF A7)

i1 ge 58 wire to i1 ge S0 wire Sooteh taped pigtail
splice Becbist Pricedee EF 12 For in &ywell e
Scotch 138C, T8, 17

i1 ge. NS wire to 12 go. 9N wire Yot ch taped pigt oil
spiice Bechtal Procedwrs EP. 11 For outslide dyxell e
Scoteh 130 33

14 go. Rockhesios to soienotd non impregne’ of brsldad jeckel
il wire iniine spiice =ith Raychem wOSF- 11

i ga. Rockbesion fo sotencié non Imoregneted brelded jachel
eoil wire indine spiice with Rayehera wORy-1s

16 ge Rowhhest = lo Impregnate ? twald coll wire indine splics
with Aaypchem ¥< _r 1

16 go. Rockbentos S1% to impregrated iraid coll wire 1 indine
spiics with Haychem wosr-is

1¢ go. Rockbestons 909 %o 14 g3 Rockbastos 388 indine spidice
with Reycham WOSF 1% with min bend Woleting

14 ga Rockbesios MY to 14 go. Nockbenion 09 Rgy-Nhawm
Wi SP 111 over lrmuiated htl spitce in range)

Tent Yoltage

SIR VAT

I8 VAL

S8 Vi

38 YAC

SI8 VAC

Station

e - -




TABLE i TEYT IFRCINEN DESCRIFTION

Bechial Proce. e 2P 11 Por ouls’ Se Srywell wee
Seateh 130, 00,

Speeimen Rptice
M s b aterial Configuretion Oweclap _Age
D1 Eaychem N'....“.-hlcplmﬂ.w > 38 yre
wWOsr-w WOSP 113 over irmulsted buil spliice (outslte rengel.
D-12 Rayrhom lnpw-nunmn.u- e 38 yve
wOose-N spitos with Rayohem WOSF 118,
N3 Raychem 16 gn Rockbeston 819 1o 14 ge. Rockbestos 5T e 2 gy
wOSE N Intine spiice with Reychem WOSP 113,
n-14 Raychem Iipw-hllp.m”* e 0 e
W SF-M WOSP-s.
"t Rayrhem 14 go. Rockbastos 313 1o (4 ge. Rockbasioe SIS infine " 3 yre
wose-N apitos with Rayehem WOSF 118,
noas Ray~hem 14 go. Rockbentor 313 to i4 go. Rockbaston 3. Ravchem - 9 oy
NWMOK MMOE it with butl teb trimmaed by 1/7%.
By Raychem 11 go. braided motos tead 1o 17 ga beslded motor lead - 38y
MO {sttioon wire) lnside & ywell - Royohem NMOK it
LT ] Amp 0.5 Valhene 5™ 14, (#204M), Unit § drywail sample with - 15 yre
A mp window apilon.
D1 Amr OF weikene 313 §14, $204M 13 years ondy Unil 3 &rypwell - "y
smmple wilh Amp window wiice "
n e Seoteh 12 ge Y wire 1o 11 go. % wire Scotch taped pigtall - 1% yre
‘Dechiel Procedme PP 11 For In & ywail me
Scotoh 138C, 78, 17,
nn Sroleh 11 go. S99 wive to 11 ga. 517 wire Scotch laped pigtedl 15 yre

Nl AD
- woaphole

wEMA 3

NEWA 3
»/ wearhoie

NEMA 3
= wemphole

HEMA 3
 meaphede

NENA 2
- wesphole

Tt Yoltage
S8 VAC

132 VAC

138 VAC

1Y VAC

i3 EAC

535 vaC

138 YAC

M YAC

112 ¥AC

I8 VAC

S8 VAT
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L3

L3

iLa

Le

wose s

wOosE M

Canligontlom Overiap  Age

Hapton meleted §i1 * W) wire connectnd to Baton Corp. v 90 g
(Semust Moors Daknoeon) §18 AW wire Ovariap of Raychem
slaeve on sack wire lnsdation e | /8%

Hapton Lewinted 118 AWA wire connected i Faton (orp. Ve "y
Samust Moore Detaran) 118 AW wire. Overlap of Raychem
sisave oo cach wire rwuistion B 1747

Foton Corp. BSamusl Moors Dakoraal §18 AWG XLPE reulatcd e 4“8 g

wire, 1 lengthe. Overiap of Raychem siesve on anch wire
Tamulation b 1/8%,

Faton corp. Bemae! Moors Deknran) 118 AWG, TLPE lnmdated 1/4° " yre
wire, 1 langthe Overiep of Rapcham sleeve on sach wirs
irouletion & 174,

Ohonite $14 AW BEPR lmulsted wire, 1 langthe. Ovariap of LF 4% g
Raychem sieave on sach wire insdetion s 18"

Okonite 114 AWO EPR insuiated wirs, 2 lengthe Overlep e 40 pre
of Rgycham sleavs on each wire lreulstion s 1747

Kaptonr irswlated §14 A WG wire connecied io Ohonite §14 wire (F " s

Kapton insute-ad £18 wire A Wil wire connacted to Nkonite e % g
214 wirs PPR inswiated wires Overlap of Rayrhem sineve
on esch wice inewdetion » 1/4%

Pilamirol #1€ A WO TLPO bwulsted wire ~onnected i 1% yve
to Faton Corp. Samwel Moore Dekoron) $16 AWD XLNFR

13 YAC

133 VAC

I YAC

131 ¥AC

3 VAC

$30 ¥YAC

28 VAT

38 VAT

I3 ¥AC

PP EEE BB R

: tia

A

LR

LERLS

L B}

tea

oN GEL4 SOTINITSITING

[o=as8.!

§ NCLELANY

o vy

L 4



TABLE & TEST SPRCIMER DESCRIFTION

Ry reet oo Splioe Tomt
b Mararial Canfiguretion Overlag _Age  fSncioewe  Tesi Vollage Tation _Owvent
i Ray-hem Raychem Flamirol $16 AWD ALPR hwdated wire ronnected ye 40 vy - 138 YAC Latalle 1 8A
wWOosSe n 1o Eaton Corp. (emust Moore Dekorsal #18 AWO XLFR

inmdation wire, sveriap of Reychem on soch wire e 1/4%

-1 Okonite !ﬂﬂCﬂ..ﬂd“M.l'l'ﬂM! - 40 yre MEMA 3 19 VAC LaNalte I aA {
tengitm Ononite §T-95 inswiating tape snd o, 33 jarketing - waepheie -
tepe. wuw-&ummn-w. E
- =
s 3
o 9
-
s ¥
. » .
-' -

Y L

i oa0isindn
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TABLE & TRST SPACINEN DESCRIPTION

Bpdien

Matorial Conliguretion Overag Age  Sacleswe  Teof Veltage

Sco.oh #e mnnouwmo—-—cm - 15 HEMA 3 A1 YAC
Scotoh taped splice 130C, 33+ (Reference QC " / wanphole

Seoten 714 Sockbeston 815 F14 Eaton Dekoren (Samuel Moore). - I NEMA 3 SI8 YAC
Scotoh taped spiles 130C, 33+ (Melorence QO 835 /e a—gteie

Scoten e Rockbastcs 319 to 214 Zaton Devorsn Samusl Moore). - 3] HMEMA 3 132 VAC
Scoteh taped splice 138C, 33+ (Reference QU (L18 - ayaola

Sroteh LA} Rockbeston 515 to #18 Raton Dekorsn (Samuel Moors). - » NEMA 3 13 VAC
Sostoh taped splice 138C, 313 (Reference QU " =/ weaphole

Awp AL} Rockbentoe 519 1o 414 Esion Dekoran (Samuel Moorel Amp - - NEMA 3 133 SAC
M”W“(WMM"’"O - weaphie
in NEMA 3 sncloncre w/weapholes (Ref. QC #1)
AMP (1L} Rookbastos S1 to 014 Baton Nekoran (Samuel Moore). Amp - " NEMA DY 518 YAC

cwww*.mmwgwmm - - eaphoie
In NEMA ) encloswre w/weephole (Ref QC #1) 8

Raychem 2148 Rockbantos 39 to 114 Teton Dekoren (Semuel Moorel. ” " - 3R YAC

WOSY-N Raychem sieeve WIIF 78 cver Amp window spllows (PDIC splice
Model 120379 (Ref. QC #4).

Argoham 214 Rockbeston 319 to | 14 Raton Nekorsn (Samuel Moors). ” ”» - i3 VAC

wWOsSr N Raychem slesve WOSF 78 over AM?P window spllose (PN oplice,
Model 120579 (Ref, QC #4).

Naychem 216 Rockbeeton 318 to §14 Eston Nekoran. Reychan sleave e " - 132 VAC

wisP N WOST 113 over 1/7” bolied connection (Ref QT #35.

Ray-ham $1: Rockbeston 918 to 914 Eston Dekoran Rayehem sieeve IS o " - 133 YAC

wWOSP M WOSP- 113 over 1/1" bolted connection (Ref. QC 220

Qread Citien

Quad Citlan

Quat Citier

Queadt  Miew

Quuad Citian

Guad ities

Gaed (iiem

Quad Citien
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aTA

N unly et I TN

10=4584)

i oisiady



Qu

Gt

Qe

Qe

qm

Qs

Qe

-

AmP

ANP

AmP

AN

AP

#14 Rockbestos 98t o $14 Saten Dekorca. May-hem siseve
WOSE- 106 over 175" boitsd Comnection (Ref. QC #3)0.

214 Roekbenton 919 tc 214 Baton Dekoran. Rayohem rloevs
WORE 108 ovar 471" bolled conneetion (Ref. QC ¢

1.2 Vainane =8 31 one end ondy. Speciman removed lrom
Unit 1 drywe® after In service 8 minimum of

10 years. ANP wind » spiice.

0.8 Ves ene St $14 one and only. Specimen removed from
M}ayﬂnﬂrﬂhdwhwﬂn.m.l
19 yemrs. AMP window spilee.

. £ Vltane 81% §1¢ ons ané aly. Specimen 7vmoved from
’!“lc,.‘mnﬂ-oh-kath-“-—d
I8 yesrs. AMP windos wpeiee.

0. B Vulkane 3% 14 one and ondy. Specimen remored from
it 1 & rwell peneiretion afler in se. Ace @ minimum of
18 _ears. + MF window splice.

¥ Vulens 313 §14 one o only. Ypecimen rémoved from
Unit 2 mmdwhm-.’.‘—ld
14 yones. AMP window spitec

1 £ Yulkene 2 014 cne end ondy. Specimen removed from
Unit 2 & yw "1 panatration sfter in serview & mindmoon of
18 yoars. AWP e w sptice

. e Yuixens Y 14 ane end only. w;v.oolfm
M‘lty-nl'-lnn.dl.b-nm.wd
9 yeas AMP winduw splice.

QO £ Velker- M2 £14 one end orly. Specimen removed from
Uadt 3 drywell penets otion alter in e vice o windmam o7

10 years. AMP window splios.

15

HEMA 3
B aand

MEWA 3
= - ameie

NEMA T
- wenph i

NEmA D ¢
- wanphote

HEMA 2
- wasgioie

NEMA 3
= woechoie

Temt Vottage
133 YAC

132 VAC

1M YAC

328 VAT

132 YAC

318 YAC

i3 YA

S8 VAC

112 VAC

$I8 VAT

Siation

Quad Citles

Gued  tiee

Qued ithes

Quad Cities

Quad Cities

Quact Cirime

Gumd Cithes

Quad "ithes

Paed itiee

Quad Citles
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A
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TAZLE & TEST SPRIMEN DESCRIFTION

Number _Materied Comigwaiion Overtap Age  Snciebwe  Test Folioge
zt Rey~hem numwmm*nm - 40 e
Lid A4 M*Ob‘dﬂ“w‘.bdtlw..
. !”-MWJ«NQ
4 ] Ruyoher 14 BIW 1o #1% Neplon inmidated wire Mayohem NPES 1214 /3" 48 yre
L LAl
3 Baychem ou.n-oul..c-wm-lwmu-nn e 0 yr= - » vocC Tion 20 mA ?
NS -
4 Rayche oumﬁomuw-numum e " yre WENA 3 133 YAC Thom LR E
NPXS =/ impe cgreted rsid Raychem MPNS-1-21A - wengheois .:.
3
s Ray-hem 214 MW dhogle con stor to Ftetic O Ring eetich lesd wice e 4% vy NEMA ) 133 ¥AC Tinm LRLY e
NPNE w/imgregnaied tea - © whans NPRS-1-1TA =/ waaphols ;,‘
78 Rev-ham 14 1L 2 conduciar BI% . dilcone N temp breid motor ieed - " gre NEWA 118 VAT T ren “TA F
NPKY Bayehem NPEV -2 10A -/ wamphiy -
EA Karite ﬂl..h.!."-'-t,*“l“* - o8y NEWA 3 18 VAC T e . TA é
w wemghols =
. Rayrhem §44 EIW to §16 BDIW Raychem NP5 3 11A with 186 dagres e ELE NEWMA 3 132 YAC 7o A é
Nexs et - wemhole
s Royrhem 214 W 1o S1A TOW Ragohens NPKS | 11A =ith 188 degree " " gy NEMA 3 i3 YAC T e LRL Y
LAl oot - waerters
T Rayrhen #14 SiW te 004 WY -.,a—msn-nndntnm . 8 gre NEMA 13% VAT T . TA -
NPKS B - wosptwrie =
LA Karite cnnumnrwmwu-lm - “ yre 338 YAC Toom aTa =
mm“'mdﬂ—";bm s

*Pull  ccale outpet of a Dmege @fferentisl press=e ramitier



TASLE b TRET SPECIWEN DESCRETION

Configeration Overiep _Age  Encieewe Test Vollage Stetien
O'C“n~.<c~mmu-lml@ - " yre wEWMA 13 3% YAC Tion
over bolted ¥ sonnector with putty Is arctch
$14 BIW 10 §14 BIW - ¥ type splios with Karile tape - 20 yve NEWA 12 8 VAC Tham

- wasydele

3y 298y
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__Bpecimen
Z-4-Z 8
AP AT A

e, - 719

Bt - ™

84 - BY

Ll Lie

L

01, DT, DS-DA7
03

ne

nis, P9

D29

(32 1]

QL G

qQt Qe

Qs

Qe

9T, Q% Qu
Qe, Gis, Qi
Q13, Qe
Qis, 8

QT Qe

Spi e Materiai  Re oV}

Raycham WOIF ¥
Harite Tope

Raychem WOIF N
Raoychem WOSF N
Oxonite Tapes
Raychem WISF ¥
Onon'te Tepes
Raychem WiSy #

Scoteh 138C, T8, 1Y

Sooteh 138C, 33+

AMP window apilc s

Seoteh 1380, 1C, §Y

Scoteh 130C, 33+
Scoteh 138C, 130
Sonioh 1380, 130
AMP PING splice
AMP PN aplies
Raychem WOSP ¥
Raychers W(2F ¥
AMP w ndow wpiice
AM® window sgilee

AMP window splice

1.1
i.»
138
L
1.99
LB L
b
(B L

LB L
s
118
158
i
'.. > |
L L
LI .
Ly
Ly

1

TABLE & CROO 7838 ACENG MATRIX

Frenaiior Aging
OLCsaiigre) Temp{C) Aging, Temp(C}  Tiwe, fwe} Conmenta

" e ns 14

Ll ”» " 12 ] Harile tope o Seoich
stilrone rubber

" i 1" "w

e e 1ms e

L e ns e Dhanite T 95 is rawl taps

EL LA 1 198

40 5 e »: Ofonite T 95 s inedd Lape

20 458 1 124

L LLR L 130 e Assumne leoteh 10 s limiting

» LR ) (3 am 13 s iepulation par ¥ Ce
Pl a Sl ional

. 3 58 e e 19 yoars in sovioe
Mylon - § 17 oF Is 30% of
q.n..h

i 43 56 1% e Same e DY

L& ] 358 e " Same e 14

s LA ) i 141 Same w D¢

» LA e L Sane wm De

" LLR 128/ Lila) ] Nylor.

1] 55 119/1 % " Tame e Q8
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Qualification Plan v, 1785901

Solild Bottom Cable Triy

CECo-supplied 30°L x 12°W = &"0

Specimens (Typical)

TYPICAL CABLR TRAY SETUP

FICURE 3.
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TOSURE TEST

et
-

KEMA 1 B

ICAL




- - o S i Al e

.

——————n — .

- Page Ne. 17

ualification Plan N=. [7859-0.

. \
v\ \ 4
v

TS

<_RIGID, CONDUIT 47 LB FITTING
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AR . X
Z Ji" DRAIN HOLE \
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NEMA 12 ENCLOS UP’E-&

PICURE 5. NEMA 12 ENCLOSUKRE TEST SETUP



Set to 528 VAC

#tos (2) Set for
10Aa
0-560 VAC g 1
o 112A
480 i ?
vAC oy Variac oo
- —~ -
~
°
3
- (2) 154 ;
W Isolation 1»_ . o
Tranaformer :r— 1 g
112.5 KVA N : ‘ h
-
silllaia 3
=y i1) Input voltage signal to Z

Fluks Datalogger

2) Appiled current signal
to f.uke Datalogger

FICURE 6. FLECTRICAL SETUP POR SPECIMENS B6 iND B)
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25 1/4A
120

600 Ay
) .
120 VAC Eiug 528 VAC 3" voltage signal
- kg g

to Fluie Datalogger
variac Isolation

l!or-t T &

Load curvesnt signal
to Piuke Datalogger

p—'

SPECIMEN | o
(. S i CT .
204 Terminal

m 4 Bplock
120 VAC __r 2 :CT
db b
O P .
variac
*jeakage current to gqround siynal
to Daytronics Data Acquisition System.
PIGURE 7.

TYPICAL ELBCTRICAL SETUP FOR 528 VAC AND
6.7A OR 5A CIRCOITS

uetqd uotIedd IR Y
14

' ON
66 'ON O

10-66841



20A

o0

240
”

T:::lc:“ load current signal
to Fluke Datalogger

——g&m&&&_yg?rr
108 cT

“ voltage signal to

o—
_.I_ varlac

FIGUPE 8.

‘i‘ At Filuke Dataloggar
PT Set to required current
Isolation M
Transyormer
CcY ieakage to ground signal to

—g Daytronics Cata Acquiaition Systems

-

TYPICAL ELECTZICAL SETUP POR 132 VAC CIRCULTS

‘ON URTJ LCTIEDTITIEND
‘oN ey

o

1065841



36 vnC

Load current
eignal to Fluke

Acguisition System

FIGURE 9. TYPICAL ELECTRICAL SETUP FPOR SPFECIMENS 22

Datalogger
1k
—\p— —{ _SPECIMEN )
Shunt
voltage signal to
3 Fiuke Datalogger
20mA A‘M
Omega
S Pxile
Transmitter
0-100 pei
o}—o0 Leakage to ground o-20mA
o4 ——0 sigral to Daytromice

AMD Z3

Pressure signal to

paytronics Data

peguisition System

Regulator

Gage

(set to
100 psi)

House

Alrx

103138 1enn

1 'uN urld uol

10-658.
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ADDENT S o W3=200

S s
VAR

ety oM FIEED -

L ‘. Ka.t

The shelf life for T-85 Okonite tape is 11 menths.
grom date of manufacturs. The shelf life for #35
okonite tape is 24 months from date of manufacture.
Okenite tapes remain usuable beyond shell 1ife ex-
piration date, provided tne foliowing two (1) in-
field tests zan be passed.

1. When stretching the tape to 3/4 of its eriginal
wideh, the tape ghould not rupture OF tedr,

2. Wrap seversl nalf-lapped layers around & dowel
or any other cbject %o simulate a cadble, The
layers should be applied under & tension de-
sccibed adbeve, Alter 1ightly squeezing the
nalf-lapped layers, slice cpen tha taped mass
along the axis of the dowel., If the caped
layers are inseparable, (fused together), tha
cape is acceptable for use.

Tne Crafet shall notify Quallity centrol prior to per
forming the test. Quality Control shall pon! ter the
tests through ia-process Laspections.

Referances!

Mark Teras memc dated 1/14/83.
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Vle$n0 réderd: -
s v

Rev. .

pRcesR s Co 4 sPecATICY

Termi saticns mucde at moters 480V and Deliow arw o
be ,erZormed in e following manner?t

i,

2.

3.

5.

Lugs are %c ke bolted together with the appro-
priata bolt tyre and associated hardware.
Bolting matarial for wolt diaceter of 1/8°

and larger sze to Te s“ninless stael in

ac: srdance vith CECe Standar< C-849.

Any veids that oxist batwasn tha sttached
luge ars to Dba #i1led b, the use of Okonita
rubber camunt and sufficient layers of Oko-
nite T-¥5 tape as applicatle %o pravent mols-
ture SIaxpage.

Apply Ckonits rurter cemant over both lugs
prd cxposed sonductor azea. et 4&r until
camer & heccmes tacky.

Using Ckenite T-53 tape, wrip pot: lugs a
pirimus of two half-laps, paying attention to
ectpletaly softening the bolt attachmant,

Apply a minimmm of two nalf-laps of Ckaonite
0=25 tape. The layers of 0-35 should exvend
spproxizately one inch past the boundary of
the lugs on tec the cadle jacket.

ita
Manager, Quality (BPTCe)

/4? l/ m elrg/re

, Staels
CPCo Prodect Engineer

Paferances:

wx'soon mc ?
s&L std. LA-209
S&%L Dwy, 1E-0-3C€9
oECo Std, C-849

Puge } of 1
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Jamuary 11, 1943

Me, Ji= Phelen

vinsizal Enginser
Cop=snweslth Eciseon Cespaay
Poss Office Bex 747
Chicags, Illincis §CE80

RE: T-93, #3: Okeaite Tapes

-

Dear Nr. Fhelan:

The shelf life for the subfast tapes rumaing a9 stated below
gnd 48 An my previous December 11, 1982 letter:

. e -

v.935 -- 17 months fron date of manufacture

135

Howeve?, the te™ shel? 1.%e nusce
uanegossary rescrictions are udt
Quzonite tages.

foilevwing twve (2) {n-field tests can be

Akenite tapes remain useadle prov
peased:

«s 34 Months from date of manufacture

be further defined
invoked regtrdinzdtho use ol

g0 that

ed thit the

the t1pe to 3/4 of its Qtitlﬂlli

1. Yaen stroiching
width, the tape should net rupture T tear.
2. Wrap severil nalf-lapped laysrs eround & dewel

er sny other object T° sinulate &

eadbls, The

_ 1ayers should de applied under the tension

described atove. Afser lLightly
nalf-lapped layars, slice cpen
along the axis of the dowel.

© layers are 1nsoparsbla. (fused to
tape Ls acceptaile for use.

pue to the many varying conditions under v
in the field, the wenelf life" parameter
ahe cugtoner in ksesing fresh, useable tap
Expiratien of she recommendsd shelf 11f2 ¢
the tape is nes suitable for use.

Please advias thig nffice 4f you Save furt

{s used %o assist

squeesing the
the tiped mass
£ the taped

go:ho: ' tﬁo

hich tapes ars stored
the
e on the jodsita. -
oes not mandate that

Ser questicns in this

matter. i S
Very truly }vurs. )

THE OKSNITE COMPANY BN i

,c!ﬂ?zfﬁ27’32ﬁi~_ *Vinﬁ.:

- Donald W. artia - < . 5:.

mMire Page 3 Cisaris Manager .



Page No. &7
Report No. 17855-01

3.0 Dessvizess oL (con's.)

i R
R=10 .

ﬁ-lO 220

All wiring shall ta cerplete, suprorted, neat un
appearancs and shall cemply with the latast re=
vision of the A/E's wiring diagrams. Any unique
cearmination problems will be raferved to the Ownaer

and A/E for dispoaition.

v.a sending rsdii of cables trained in place shall |
not exceed valuss given in Table A,

3.3 Cable Tezminsgigns Reviaiend

1.

Whan a termination is chan ed per drawing revision
a new termination card is f£4illed cut noting the
reascon for the cermisnation change in the commant
section of the termination cards. All gavigions T
cablas terminated must be cocydinated undsr the di-
rection of Conmonwealth Edision'e Cperstional
Analysis Department.

3.4 Pgwer Tazminations

B
2.
R~10
3
R«10

Mmu!actué.:a rermingtion kits are required fer |
€500 and 4160 V cables per S&L drawings 1E~O-3C8F.
3089, and 3J009A, .

|
Terminations of 600v and below made with uninsu- ‘
1ated lugs are to be tapad with the ‘Oxonite Methc
(see sectizn 3.4.3 for lug %o lug cennactlons and ‘
uninsulated Dbutt splices). The cabls, insulation
and jacket shall be cleaned with & suitadle solver
and aliowed to dry. The entire gurface to Da tApe
shall de coated with Okonits camant, The lug b
and conducter shall be wrapped o sof taned ﬁ two
nalf-lapped layers of Oxonite T-95 tape, followed
sufficient but not less than 2 half-lapped lay:
ef Ckonite C=35 insulation tape. cotal insu~
iatien thickness grould be nwmunum& tizes
' ‘ju)at

™e
the thickness of the 25 tory appiied
{insuletion. (See Addandum 83

|
|
Lug to lug terminations (both {ingulated and unin-
sulated) of 600V and telow need not be individoal
insulated prior to connrction, Only the cotal
polted Connectien vey drus insulation Dy the Oko-~
nite method, 1f lugs axre connacted in such & =
nor a4 to Leave 3 void urea Letween tha lugs,
ares is filled in with Okonite T-95 taping matar:

to prevent molsture creepage., Uninsulated butt
splices are to be taped to the Okonite me thod

cavered by WCSF facham shrink tubing. ;
(See Addendum #4)

Page $ of 9




The pesk recorded leaksge currents recorded durisg this

Specimen,
SNucber

rA |
22
23
Zs

Notes:

(1
(2)

Pesk Leakage
o]

v
gooo-moéco

>2%

!

I
k1
s

>250

?

Not measured
Not measured

Specimen blew, repeatedly, s |/
Leakage current to ground s
these specimens would not b

signals.

Attachment 8

iy
> ol
o
-
-
\S

tes' were a8 followy:

Natea

()
(n

(1

(2)
(2)

/4 ampere fuse t0 ground.
1gnals were not messured becs ise
e overiy aflccted by small current
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At I ehivent C

Results of RWR Test L2

The peak recorded leakage on each specimen (of groep of specimeng) were 83

followsy:
Specimen No, Peak Leakage Currenl

Ql 29 mA
Q2 1 mA

Q3 0 mA

Qd . S mA

Qs | mA
Qé 8] mA
D3 12 mA

D4 53 mA

D¢ and D7 in serics 7 mA "

Dé 1 mA

ri 2 mA

D9 0 mA
D10 8§ mA
DIl ImA
Dié 4 mA
D17 é A
DI »2000 mA®
pI9 1474 mA
Do 263 mA
D 217 mA

*Specimen D18 blew iwe 3 ampere [uses immedistely after insertion into the
circuit,



Results of BWR Test o2

during this test were a3 [ollows:

Specimen No Psak Leakage Cursnl
Li 10 mA
L2, L4 and L10 in series 18 mA
Ll 1 mA
LS 16 mA
L6 and L8 in series L > 24 mA
L? 2119 mA
Le | mA
Lil 0 mA
Q7, Q9 and Q11 in series 1SmA
Qs 0 mA
Q10 9 mA
Q12 I\ nA
Q13 2] mA
Q4 I mA
Q1S 0 mA
Q16 15) mA
D\ | mA
D2 0n.A
Di2 | mA
D13, Ul and DI in series 0 mA

Resalts of BWR T ol

17 s seak rec wded leakage currents on eack specimen during this et were 33

fellows:
Spegimen No,
Q1
Qis
Q!s
Q20

“Specimen blew & 23 ampere { use,

Bra haakaas S Tend
téi @A
730 oA
4137 mA

»2% ¢mperes®

<)
N

The pesk recorded leakage currents on each specimen (or group of specimens)
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