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video monitor

four RNC female connectors

nnectors for 61¢

go from Keithly 610C

fold paper for Astromed

Astromed recorder
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e there 1s encugh paper 1n the recorder to
the
C

-

duration of the test to be performed.
‘an be done by checking the printed numker
paper. The paper goes from 400 downward to

LA

lower the number, the less paper you have,
speed is correct for application.
recording by depressing the RUN/HALT button.
Stoppiig the recorder.
Depress the RUN/HALT button

Remove, label and store the trace.

Setting up and configuring the Keithly 610C
Electrometer (set up and checkouts).

SWITCH to POWER OFF

CHECK

SWITCH to VOLTS and MULTIPLIER SWITCH to
Turn METER SWITCH to CENTER ZERO. Maeter should
read the center zero. If not, adjust as required.

Set FEEDBACK switch to

Setting up and configuring the Keithly 281 Pico
Ammeter (set up and checkouts).

Connect test specimen input cable to front input
connection.

2 OLARITY SWITCH to "OFF." Warm u,

Set mant to 1E-11.

Astromed and 10 respond
Run through the ted range
amps.

*
.~

-~
|

Testing procedure checklist.

:nsure all are connected to : eguipnment.
'hig includes v ying that cables ‘€ 1lnstalled
er Figure 1.

*

est specimen
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Post LOCA Continuity Insulation
Resistance Test

specimen

Use Attachment 2 “IN CONTAINMENT CABLE TEST

ac
PROCEDURE" to document procedure execution.




TEST SPECIMEN DESCRIPTION!

EPECIMEN DESCRIPTION
NUMBER




LOCA Simulation Coaxial Cable Page 11 of 1%
Test Monitoring Procedure - Second Test

TAFLE 2
PRE- LOCA TEST
CONTINUITY AND STATIC INSULATION RESTSTANCE TEST
Time/Date: 0826 3/29/96

l Conductor to Shie.d te
Specimen | Continuity | Shield Ground
Number (Y/N) Resistance Resistance
€500 VD¢ €500 VDC
1 Y 5.5E12 2ES
2 ' § 2F13 2E9
3 Y 1.8E12 1.8E9 H
4 Y 1.8E12 1 SE®
5 Y 8.2E12 1.7E9
Notes:

E///28




LOCA Simulation Coaxial Cable Page 12 of 15§
Test Monitoring Procedure - Sacond Test
TABLE 3
MID-LOCA TEST

CONTINUITY AND STATIC INSULATION RESISTANCE TEST
Time/Date: 1554 3/29/96

| Conductor to .
Specimen ! Continuity | Shield :2::::.§2.Ground
Number (Y/N) Resistunce 8500 VDE
, €500 VDC

1 4 60K (Note 1) 1.8E8

P 30K (Note 1) 8E7

3 Y 690K (Note 1) 2E8

1 [ 1M (Note 1) 1.4E8

JE11 5.8E8

Notes:

1. Shorted aL 500 and 10 VDC. Reading taken with hand held
multi meter.



LOCA Simulation Coaxial Cuple Fage 13 of 15§
Test Monitoring Procedure - Second Ter .
TABLE 4
POST-LOCA TEST
CONTINUITY AND STATIC INSULATION RESISTANCE TEST
Time/Dute: 0800 3/30/96

Conductor to .
Specimen | “ontinuity | hield :2::::.::.0round
Number (Y/N) Resistance 8500 VDC
€500 vDC
1 Note 1 Shorted (Note 3) 8El11
2 Note 1 1.8M 1E12
(Notes 2 and 4)
3 Note 1 2.2E5 @ 10VDC Shorted
4 Note 1 0.7M 1E12
(Notes 2 and §)
Note Note 1 Note 1

Notes:
1. Not reccrded.

2. Shorted at $00 and 10 VDC. Reading taken with hand held
multi meter.

3. 150 mV battery effect measured by hand held multi meter.
4. 250 mV battery effect measured by hand held multi meter.
5. 85 mV battery effect measured by hand held multi neter.

£r3/28







CHAMBER

PENETRATION BEING

USED POR BASZLING

- ] : : 3T T —
¢







IN CORTAINMENT CABLE
TEST PROCELURE




Main Procedure for Wyle Cable Testing

Pre

%)

v

Test

Perform Instrument St equipment

rerform Confiquration o Astro-Med Recorder bv

4
performing Attachment 2, “Installe

QL4AaTl10n anad R
set”

Download Wyle test program from the disk
WYLE LAB CABL! TEST using Attachment 3

Configure Keithley 610 by performing Attachment 4

Configure Keithle 261 by performine Attachment §
) :

Ferform Pre Test Continuity and Megger check for
=ach sample of cable and record on attachment 6.

Ferform ®re Test Checklist per attachment 7.

LOCA TESTING

v

Start the Astro-med recorder with chart speed set to
° mr/sec,

Start LOCA testing

~ Adjust Keithley 610 as required to keep trace

Reduce Astro-med chart speed to 1 mm/sec when

Perform Mid test cable meggering and continuity
testing. Record results on Attachment 6.

At the end of LOCA testing, perform post LOCA megger
v 4

and continuity checks recording values on Attachmen

6




Main Procedure for Wyle Cable Testing

POST LOCA

Remove video tape from video camera and make

"1

provisions for sending to SCi

Remove recorder t: aces from astro-med recorder and
make provisions to take to SCE.

Make provisions for sendi ng cables, penetrations and
anything else deemed required to SCE.




Wyle Lab Cable Test

Preliminary Checks

iCtromete:

Astro-med MT95K2 Mainframe Recorde:
with proper card conft Lguration)

5> Keithley 261 Current sous ces

“D" submini with BNC females connectors

PL259 (RCA) connectors for 610 Inpute

5> cables that go from keithley 610 to astro-med
2

¢ packs of Z fold paper for astro-med recorde:

Configuration disk for the astro-med recorder

ATTACHMENT 1




Astro-med recorder Configuration

Installation and Clouuk Set

Ensure all input cardz are installed and in the

required position
Ensure connectors are installed on ;WP 1 card.

Install cables from Keithley 610 to proper channel of
the astro-med recorder.

Tape the connectors with scotch 33 electrical tape.
Connect astro-med to power source
Turn the astro-med to the “ON” position

@t the recorder’'s internal date and clock by
performing che following:

A) Depress the front panel SYS key
B) Depress the soft key above “SYSTEM CLOCK”

C} Use the selection arrows to select each component
0f the date and time.

D) Use the encoder wheel to set each desired value.

et

Depress EXIT.

ATTACHMENT 2




Astro-med recorder Configuration
Downlioading of Disk

aveled WYL

ne front of the
the MODE key
the soft key above “FROM DISK”

Use the encoder wheel as required to select the file
that you want to dovaload.

Depress the soft Key above RUN.
Depress SAVE

Press the soft key above “ENTIRE MODE° in the left
display.

Use INC or DEC to select one of the four soft keys
into which the program will be saved,

AS required, use the keypad to type a label for the
grid.

Check the scaling nof the recorder channels and ensur-
that the program has been downloaded properly.

Ensure that the inputs are approximately in the
center of the chart’s input.

Press the soft key above ACCEPT to
into the selected soft key. The 1
under the assigned key. This will
whenever the MODE key is depressed.

ATTACHMENT 3




9.

Configuration of Keithley 610 Electrometer
Set meter switch to power off position,
Lock zero check

On the back of the Keithley 610, ensure that the

selector switch is set to the 3 volt position.

Set range switch to Volts and the multiplier switch
to 1.0

Turn meter switch to Center Zero. Meter should read
zero. If not, adjust as required.

Return meter switch to the power off position.
Set range switch to £-10 and multiplier to 1.
Unlock zero check

Ensure feedback is in FAST.

ATTACHMENT 4

‘5723/25



ATTACHMENT 5
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Pre Test Checklist

4 U

N .
ASTIro-med re«

(1 lelit!} 6l to test cable i iput

Ensure all test equipment is powered up and functi onal

A) Keithley 610

{A/ Powered Up

M Selected to 3 volt range, Mult set to 1

and mantigsa set to E-10.
M Zero Lock has been removed

Astro-med recorder

¥~ Powered Up
(4 Inputs functional

Chart drive speed is set to desired value
Plenty of chart paper to 1l

8t the duration
of the test.

(M Scaling is correct

Keithley 261
(M Powered up

Instrument set to 1.00E-]

. " S S

ATTACHMENT 7




LOCA CHAMBER

ROCKBESTOS RSS-6-
105 FULLY IN
CoNpUIT

ROCKBESTOS RSS8-6-
105 HALF IN
CONDUIT

ROCKBESTOS RSS-6-
104 FULLY 1IN
CONDUIT

ROCKBESTOS RES5-6-
104 HALF IN
CONDUIT

PENETRATION BEING
USED FOR BASELINE
DATA

ASTRO-MED
RECORDER

u,lt

meslievs

CH 1

t/
273
CH 2

P,'g)a %4//}

KEITHLEY
261
KEITHLEY
610
KEITHLEY
261
KEITHLEY
610
KEITHLEY
261
FEITHLEY
610
KEITHLEY
261
KEITHLEY
610
KEITHLEY
261
KEITHUEY
610

CABLE YESTING LOOP

c@s /%7

o
cg% “/7

AWP-1
MODULE

L7 7/12 8



J

Continuit hecks

(Lénter and shivld shorted)

Megger nec) (Megger set t ‘ volits)
(Cente: shiel¢ and nield Ground)
install Keithle ' 261 to the test Able 1
Set Keit! y t¢ 1.00E-11 A

input test current through the teést cable
that Keithley 610 indicates current

all reflects the current. Aleo ensure that
channel responds.

Repeat thi

o A

>

Checkout of System

for each Lest cable.

and ensure

and astro-med

the prope:




Wyle Test Results-Marc!

£

High temperature steam testi g Of Rockt ted at Wyle Labs

Huntsvilie, AL on March 29 1996 Rockbestos cable : . 4 & RSS-105 were
lested. n ouMnted ¢t ".L iele y within a congui

avies. using

104 ‘l.. 10)¢ "[“.‘\_ were tested with one | a f the cable

ng and the other
?‘—‘»0 aying in an | pe

A

After initially heat soaking the cable test set ups for 2 5 he : t

the steam was
niro.guced 10 raise the temperature the autoclave up to 420 | This temperature was
maintained for more than B0OO sec At 790 seconds into the test

was introgduced into the chamber

chemical spray

A review of the thermall
L

rl.’jw

Y JCeq currents produced within the cables showed the

Howing

The completely conduited cat'es aid not sut stantially reduce the peak iInduced
values of current

The induced current within the fi ly conduited cabled test set ups. showed a time
cgelay of 60 seconds in reaching a peak induced current

The maximum equivalent dose values were, as expected in the 2,000 R/hr
range. The half conduited, 104 cable was nigher at 3800 R/hr

A secondary induced peak reached a maximum at about 280 seconds after the
application of steam. The magnitude of the secondary peak in the conduited set
ups proauced @ peak about 50% of the main peak. In the half conduited set ups
this secondary peak only prcduced a peak of about a 10% of the main peak
(Stored energy effect?)

Al about 500 seconds, the 105 cables swung negatively (Max. 6 x 10" amps)
simiiar 1o previous testing The 104 cables eventually went rnegative but later, at
800 seconds and at much lower levels of current (max 10 range)

Al about 900 seconds into the test noise/oscillations appear as the current
reduces into the lower current levels. Excess noise and/or oscillations in the
past, has indicated moisture leakage into the cable. At the end of the test (~2
hrs) low IR readings were obtained. The control cat e/penetration change in
reading after disconnecting the connector removing a water droplet and then
after re-connection the readings were back to normal levels supports the
contention that only a smail amount of water inside the cable can greatly impact
the IR readings

Based on the IR values taken after completion of the test it seems that al

cable
suffered some form of moisture migration into the cab NI

Prepared by AT Hyde 4/2/96 filenar
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Steam Test Temperature Profile
Wyle Labs 3/29/66
500 : 2
e [EF&F.WF' |
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Time in seconds
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LOCA Cable Test
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LOCA Cable Test

Rockbestos 104 in ¢ ndy

400 600
Time in seconds




LOCA Cable Test
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Notes on Thermally Stimulated Depolar.zation Currents

Ref. R Chen, Y. Kirsh, Analysis of Thermally Stimulated Processes 1081 Pergamor
Press

This text identifies many mechanisms where current can e released from a gielectric
as a result of raising the temperature. The manaer in which polarization can occur
within a dielectric is by charges Creating dipoles at impurity molecule sites within the
diglectric. These dipoles require an electric field to initiate the dipole

The release of the dipole charge requires a certain amount of activation energy (eV)

As the temperature of the dielectric rises, the activation energy level is reached and the
charge s released. The time constant or relaxation time for this rel2ase can be
expressed as

F

Ty @XP(e)
' kT

where 1(7) 1s the relaxation time, 1, is a time factor independent of temperature, E is
the activation energy in eV, k is Boltzmann's constant in eV/°K, T is temperature in °K

The saturation polarization ir coulombs/unit volume can be expressed as

J* f:r N u

kl7
2

Where P, is the saturation polarization, y is the dipole moment, E, is the applied

el -ctric field at temperature T, N is the concentration of dipoles in dipoles/unit volume
a is factor that depends on the dielectric lattice/crystal structure. This equation
assumes that just one impurity type exists. For an array of impurities, similar equations
exist

Using & Bucci model, the current density of the released current is proportional to the
number of remaining dipoles in the dielectric

nere |(T) is the density of released current




if the heating rate is linear i e dT/dt = B ordit = dT/B then the current dansity can be
gescribed as

> e -
expl ) expl|
kT

It follows that if this model is representive ¢f the current releases observed in our cable
tests, then the released current is dependent on the length of the cable. It is also
Qependent on the polarizing E-field, the number of impurity sites (n the dielectric. the
dipole activation energy and the rate of temperature change during the heating

Some possible solutions to regucing this depolarization current are to
preheattemperature soak the cable prior to instaliation in order to release the dipole
currents. Dielectric tests would have to be minimized and greatly requced in
magnitude, Say <<10 volts rather than >500 volts

Prepared by A T Hyde 5/9/96




