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TEST SUMMARY

———————————— " -

The Rockbestos Companv Firewall 1II wire and cable constructions have
successfully completed the test program out.ined i1n Test FPlan TF-4805 1in
support of Qualification for Class 1E Service 1n Nuclear Generatinag
Stations.

The primarvy tnsulation material used 1n these constructions was a
Firewall III Irradiation Cured., Flame Retarded Cross-linted Folvethylene
designated KXL-7500.

Cable zamples tested 1ncluded Fower, Control. Instrumentation
(Signal’ and Thermocouple Extension.

Samnles were subjected to a sequence of thermal conditioning.
irradiation conditioning, environmental exposure simulation ot a LOCA, and
Fost LOCA testing, within the quidelines established bty [EEE Std.
I2T-1974 and 1EEE Std. I83-1974,.

By successful completion of the test and conditisns described herein.
it has been concluded that the subject wire and cable 1= suitable for ites
intended application and during desian basis event postul ated to occur at
any time during the desiaon life of forty vears.
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Reterenced Documents:

—————————————— . —— -

IEEE 323-1974 - Standard for Gualifving Class 1E Equipment for
Nuclear Fower Generatina Stations.

IEEE 383-1974 - Stardard for Type Test of Class 1E Flectric
Cables Field Splices, and connections for Nuclear Fower
Generating Stations.

ICEA~S~-646-524 ~ Cross-linked Thermosetting Folvethvlene
Insulated Wire and Cable for Transmission and Distribution of
Electrical Enerav.

ICEA-5-19~-81 - Rubber Insulated Wire and Cable for the
Transmission and Distribution of Electrical Enerav.

National Electrical Code 1984,

The Rockbestos Company., Technical Manual for Class LE
Qualification Tests - July 9, 1984 Rev. S.

Nuclear Requlatory Commission Guide 1.171 dated fugust, 1977,
The Rockbestos Company., Qualification Test Procedure Manual.
Nuclear Fequlatorv Commission NUREG 0588.

Nuclear Requlatory Commission 10 CFR Part S0, App. E.
Rockbestos Specification Sheet - I-021 (RSS 3.021)

Test Flan 4805 in Support of Qualification: FWIII Irradiation
Cross-linked Polvethylene, Generic Nuclear Inciden*., Class 1E
Service in Nuclear Generatina Fower Stations.

Sandia National Laboratories Report SAND 81-2027/1 of 2.

EPRI Final Report EL-238. (Electrical Fower Research Institute)
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THE ROCKBESTOS COMFPANY
FWw III IRFRADIATION CROSS-LINFED WIRE
NUCLEAR INCIDENT
TEST REFORT S80%

FART 1 ENVIRONMENTAL

1 OBJECTIVE

To conduct a program of predetermined conditions and tests to support
the use of i1rradiation cross-linked insulation material for Class 1E
applications as outlined in Test Flan 4805.

The results of this test program are intended to demonstrate the
suitabilitvy of Rockbestos Companv Firewall-111 wires cables for Class 1E
Service for Nuclear Generating Stations as outlined bhbv standards
IEEE-223-1974 and IEEE-383-1974. Results will also be utilized to
reinforce the conclusions of previous Rockbestos Class 1E reports of
zimilar constructions including:

Qr1808 GR180&,R, R1, RZ, RI ORIBOZ
QR280Z QrR1809 GrR1813 eR2802 GR280OS5
GrR1305 GR1810 OrR1814 QrR2804 PR2810

2 REFRESENTATIVE CABLES:

Froducts of interest fall into four cateqgories. Fower, Control,
Instrumentation (Signal). and Thermocouple Extension. A design variation
in insulation thickness for individual conductors of some control cable.
L020" and 025", results 1n a fifth basic construction of interest.

3 CABLE DESCRIFTIONS

Cables described below are Standard cables. For accounting i1nternal
charge purposes. Rockbestos Product Codes are preceeded bv "E" to reflect
their use as an enqgineering gualification proiect rather than customer
product.

Cable "A"

T7/C #14 AWG Control Cable &00V 90 Dearees O

e e T T Ty S ———

Rockbestos Product Caode CO7-0070

7 % 1/C #14 AWG 7 Strand x .0242" Tinned Copper
LOZ0" FW IIT Irradiation Cross-Linked Flame Retardant
Fol yethvlene KXL-760G Cabled with
002" Nomex Binder Tape,
. 045" Neoprene lacket
ICEA Frint Method 1}
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Cable "B"

7/C #14 AWG Control Cable &00V 90 Dearees

—————————— {—. — " — ———— . . ——— " - —_—————.—— —— -~ — . -

Rockbestos Product Code E41-0110

7 x 1/C #1484 AWG 7 Strand x .0242" Tinned Copper
LO028" FW 111 Irradiation Cross-Linked Flame Retardant
Folvethvlene KXL-760G Cabled with
. 002" Nome: Binder Tape,
. 045" Hvpalon Jacket
ICEA Frint Method 4

Cable "C*

2/C #20 AWG Tyvpe KX Shi:lded Thermocouple Extension Cable
90 Deqrees C

——— ——— . — ————. ————————— —————— - —————" - —————————————— . ———. . -~ - -~ ————— . ———

Rockbestos Froduct Code E41-0101

1/C #20 Solid Chromel
LO20" FW 111 Irradiation Cross-Linked Flame Retardant
Folvethvliene (Yellow) EXL-7606G

1/C #20 Solid Alumel
L020" FW II1 Irradiation Cross-Linked Flame Retardant
Folvethvliene (Red) KXL-7&600G

7.9 4 = Cabled with Flame Retardant Faolvpropvlene
Fillers

1/C #20 AR5 19 Strands x .008" Tinned Copper Drain Wire
L002" Aluminum/Mylar Shield Tape (.001/.001) Overall
.002° Nomex Binder Tape
. 045" Hypalon Jacket
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Cable "D"

/C #1865 AWG Instrumentation Cable J00V 920 Dearees (O

———— - — . ————— - — ——. . ————— — — . — ————— e~ — . —. - ——————. . —_ . -

Rockbestos Product Code E41-0106

1/C #1466 AWG 7 Strand = .09212" Tinned Coppner
LO20" FW T11 Irradiation Cross-Linked Flame Retardant
Folvethvlene EXL-7&06

rJ

rd
(W

Cabled with Flame Retardant Folvoropvlens
Fillers

1/C #18 AWG 14 Strands .010" Tinned Copper Drain Wire

LO02" Aluminum/Mvlar Shield Tape (.001/,001) Dverall
. 002" Nomex Binder Tape
045" Neoprene Jacket

Cable "E"

1 /C #&6 AWG Power Cable 90 Degrees C

———— ————— — ————— —————————-—— ——— ———— —————————— -

Rockbestos Froduct Code 1EM-0001

#5 AWG 7 Strand x .0612" Tinned Copper
045" FW I11 Irradiation Cross-Linked Flame Retardant
Folvethviene KEXL-7&06G

4 SAMPLE SELECTION:

All samples were selected at random from completed catle which had
successfully completed normal production @uality Control tests. These
include all tests for Jimensional, physical. and electrical requirements
tfor insulatien ard jacket materials described in ICEA-S-64-524, S-19-81
arnd Rockbestos RSS-3-021.

Certified Test Reports containing results of normal production tests
are found in Data Section 1.

A, B, and E Samples -~ For the environmental portion of the I[EEE-283
sugaested Type Test, single conductor samples are representative of the
Fower and Control cable tvpes. and were utilizad for this program.



Tvpe

- I PE—— PR — e e ———— R R S SSNNae—— B —— e e e

RR-5S805

D Samples -~ For the environmental portion of the [EEE-IBY suggested
Test. 1 pair shielded 1s representative of Instrumentation (Sianal)

cable and was utilized of this proagram.

Tvpe

C Samples - For the environmental portion of the IEEE-782 suaggested
Test, 2/C #20 AWG 1s representative of the Thermocouple Extension

cable and was utilized for the program.

the

upon the electrical, chemical. and mechanical performance. "most severas"

IEEE-38F further requires demonstration that samples be subiected to
most severe postulated conditions. For possible svneraistic effects

13 interpreted as the other constructional extreme.

For control cable, the other constructional extreme from the 1EFE-727

suggested Type Test 1s completed cable. The difference in potential
failure mode, between control cable singles and completed cable. 18
created by the interaction of completed cable components. Since the cable
components are of proven i1ndustry design. verified bv such as U/L. the
major anticipated potential failure mode variation 15 mechanical. This

will

be created by the interaction of component expansion and/or

constriction during thermal excursions. On that basis, the laraest volume
expansion. therefore, greatest potential for change, will peccur in  the
control cable with the thaicker insulation. The completed Control Cable
sample therefore, was the construction utilizing 5 IR insul ation
thickness.

Considering the Instrumentation and Thermocouple FExtension cable

toagether, since both utilize .020" insulation thickness, sinale conducteors
from the Inztrumentation cable were chosen az the octher constructional
extreme. Agein, completed cable components are of proven industry desi1an.

The

sinnles from the Instrumentation cable were chosen on the basis of

slightly larger exposed insulaticn surface area. due to conductor size.

Onlyv  single conductor Fower cable was tected. Constructional
variations between sinale conductor Power and multi-conductor Powesr, are
similar to those invelved 1n Contrcl cable. However these varlances are
manifested to a greater dsgree in the 7 conductor control cable than a .
tvpical T corductor Dower cable. Svnergicstic efftepcts due to
constructional sntremes for Power cable were not evaluvated zeparately hv
testing,

—ty—
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selection consistent with random sampling philosophv.

All samples were approdimately 15 feet. 1ncluding terminations,
from completed cable.

"A" Sample Environmental Profile (LOCA)

TF-4B805 Al. Completed cable section
TFP-480%5 2. Completed cable section
TP-4805 A3. Single conductor removed from cable
TF-4805 A4. Sinagle conductor removed from cable
TF-480% AS. Sinale conductor removed from cable
TF-480% Aé. Single conductor removed from cable

"BY Sample Environmental Profile (LOCA)
TP-480% HI1. Single conductor removed from cable
TFP-4805 B2. Sinale conductor removed from cahle
TF-480% RBT. Single conductor removed from cable
TF-4805 B4. Sinale conductor removed from cable
"C" Sample Environmental FProfile (LOCA)
TP-4805 Cl. Completed cable section
TP-380% C2. Completed cable section

"D" Sample Environmental Frofile (LOCA)

e i i L

TF--480% D1. Completed cable section
TP-4805 D2. Completed cable section
TP-4803 D3I. Single conductor resmoved from cable
TF-4805 D4, ESirgle conductor removerd from cable’
TP-4805 DS. Single conductor removed from cable
| TP-480S D&. Sinagle conductor removed from cable

"E" Sample Environmerntal Profile ((LOCA)

TF-4805 E1. Completed cable section
TF-4805 E2. Completed cable section
TP-480S EZ. Completed cable section
TP-480% E4. Completed cable section

Items for this program were manufactured under a standard production
arder utilizing normal manufacturing techniques and materials of
construction. Completed cable lenaths were sufficient to provide a

taken



i e

R S RN RSN,

AR-580%

S FRELIMINARY SAMFLE EVALUATION

Samples were evaluated for phvsical and electrical intearity prior to
test i1nitiation., to assure mechanical damage had not cccurred in storage,
transfer, or in the removal of sinale conductor samples from completed
cable. Since normal production acceptance tests were previouslvy
performed, verification only was necessarv to demonstrate suitability,

See Data Section 2 for detailed evaluation results. The evaluation
resultse were all satisfactorv.

& TEST PROCEDURE - ENVIRONMENTAL

Testina was conducted in accordance with procedures outlined in the
latest revision of the Rockbestos Technical Manual and applicable sections
in the Rockbestos Dualification Test Frocedure Manual.

7 SAMPLE CONDITIONING

Freparation: Completed cable sections from all cables were obtained.
Completed cable sectione from cables "A", "B" and "D" were disassembled to
obtain the necessary single conductor samples. Care was exercised during
disassembly S0 as not to damaage the single conductor samples.

Each sample, single conductor and completed section. had a permanont
metal tag affived, sach embossed with the appropriate sample number.

All samples had termination points prepared. 1.e., edposed metal
conductor at each end of the sample.

Thermal Agina: For those samples which required 1t. thermal aging was
accemplished prior to irradiation aqging. Results reported by Sandi1a
Natinnal Laboratories SAND €1-2027/1 nof 2. indicatsd comparable final
results, whather conditioning 1z accomplished simuitansously aor in either
sequence of thermal and irradiation conditioning.
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<1 Degree C Aging - Jacketed zamples TFP-3805%-A1, A7, 1. G2. D1, Do,
were placed in a hot air circulating oven at a temperatire of 121 Dearees
C for 148 hours. The samples were arranged on perforated shelves located
1in the center one-third of the oven space. They were in coll form with an

approximate diameter of 20 i1nches. IEEE 787 14 not speci1fic for coi)
dirameters durina a01nQq. Fost LOCA performance tests include & 40X
diameter bend. By inference, 40X should be more severe than prior test

portions.

The temperature and time Ffor these samples were =elected as a
compromise for the aging capabilities of the jaclets. e thermal aginag
utilized does not represent end of life condition $or the complete cable.
It does represent significant agina for the jackets. This is based upon
thermal anina parameters outlined in ICEA S-4&6-574 which reauires SO0%  or
&5% retained elongation after thermal aging nf 1&8 hours at 190 dearees
for Neoprene and Hypalon respectivelv.

By the increase in temperature. (121 degreee () the thermal aging
utilized was intended to demonstrate that "signlificant" aging of the
jackets occurrad, Therefore, any effects upon cable performance bv

interaction of “he jacket material has occurred and would be manit tested 1n
final test results.

SO Degree C Aging - Sinale Conductor Samples TP-480%5-AT. A4, H1. 7.
DI, D4, El1l. and E2 were placed in a hot air circulatina oven for 909.5
hours at 150 deagrees C. The samples were mounted on a metal mandrel
consisting of two circular rings, supported by eight egually spaced /2"
stainless pipe, resulting 1n an approtimate circumscribed diameter of 20
inches. Samples were supported alonn the surface of the pipes by metal
hooks. The mandrel was placed on a shelf in the aoven such that the
mandrel was located in the center- half of the oven space. The
temperature and time far these samples were utilized on the bazis of
Arrhenius agina characteristics for the primary i1nsulation material. (=]
normal operating service temperature 99 daarees C was adopted as this is
the 1ndustrv recoanized temperature for cross-linked polvethvlene.

This thermal aging to represent end-of-life condition for a 40 vear
postul ated life, with margin., for the primary in=sulation material.

At 150 dearees C, the intersection of the fArrhenius plot for the
primary 1nsulation is 850 hours. 909.5 Hours of exposure reprezsents in
excess of 45 years at 90 degrees C. This represents in excess of 10%
above the postulated 40-vear life. FReference Data Section 7.

For normal operating temperatures below 90 deagrees C, margin 13
1ncreasad.

= .
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Irradiation Aging:

All samples, thermally aaged and not thermally aged, were Irradiation
aged. Those samples thermally aged at 150 deagrees C remained on the
mandrel. The unaged samples and the samples aged at 121 deqgrees [ were
mounted on the mandrel. Care was exercised during the mounting procedure
to avoid damage. The mandrel and samples were suitablyv oprotected from
damage during transportation to and from Isomedis Inc.

Irradiation was performed bv Isomedix Inc.. Farsippanv., NI, and they
documented dose rate, time of exposure and total dose.

While still on the mandrel., all samples were e:posed to Gamma
radiation from a Cobalt &0 source in air at a average dose rate of .40
megarads per hour for S03.5 hours, resulting 1n & total accumulated dose
of 200,134 megarads. Refer to Data Section 4 for Isomedi: report.

Samples were not exposed to Beta radiation. Industrv accepts that
for purposes of demonstration of damage. equal doses of PBeta or Gamma
produce equal damage. Gamma radiation therefore, satisfied i1rradiation
conditioning requirsment.,
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8 POST CONDITIONING EVALUATION

Upon completion of the 1rradiation conditioning of the samples a
visual examination., and an electrical evaluatiocn consisting of Dielectric
Withstand and Insulation Resistance measurement, were condurted. This was

accomplished toc i1nsure sample integrity prior to the e tended
environmental sExposure. See Data Section & +faor detailed evaluation
results.

9 ENVIRONMENTAL PROFILE (LOCA)

On the basis of the Fost Condi*ioning Evaluation, one of each
configuration was selected for the LOCA. Duplicate samplec were wilthdrawn
from the program at this point.

Samples to be subjected to the LOCA test were selected on the basis
of physical condition first, Insulation Resistance second. and Conductor
Resistance third, or random 1n the case of comparable evaluation. See
Section S for explanation of evaluation. and part A of "Unanticipated
Variaticons."

Freconditioning Summarv:

LOCA Samples

- v ——— -

Sample Thermal Aginag Irradiation Aginag
TF-480%5-A2 121 Deg C/1468 Hours 200,14 Meqgarads
AT 150 Degq C/909.% Hours g
A& Morne B
B1 150 Deqg C/209.5 Hours -

E4 None -

1 121 Deg C/1&8 Houre -

D1 121 Deg T/1460 Hour s “

D= 150 Deq C/909.5 Hours -

D& Naone =
E1l 150 Deq C/9092.5 Houvrs »

Eq None =

Preparatinn:

A extension lead consisting of & multi-conductor control cable., was
utilized to connect the samples within the veszel. to exit the penetration
of the environmental test vessel. Connection was made by crimp connectors
covered by nuclear qgrade heat sealable shrink tubing to complete a water
tight connection.

-11~-
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Loca

General - Samples were remcunted on the mandrel and 1nstalled in the
vessel oriented parallel to the mandrel axis. All samples were connected
to an estension lead. All electrical ronnections to the samples under

test were made external to the test vessel through the extension leads.

All input data to the Data Logger was scanned at the fired desian
rate of severv two (2) seconds. In addition. the initial transients of the
first and second peak thermal excursions were monitored by a continuous
recording thermocouple measurement instrument.

Inputs to the data logaer and continuous recorder are analoa voltaaes
developed bv the various instruments used for the variocus test parameters.

Frint cvcles were varied and were dependent upon the chanage rates aof
the measured parameters. Maximum print rate was utilized during profile
rFamps. Lesser print rates were utilized durina estended stabilized
profile portions. Frinted data represents trends for the selected print
cvcle time periods.

Frofile — The intended LOCA profile 1s described in I[EEE-I27-1974
Appendix A Fig. Al. combined FUWFR/BWR.

When the maximum temperature of the first transient of the profile
was achieved., a chemical sprav was initiated and continued for 24 hours.

Total cumulative environmental! euposure was 111 davs.

See Data Section & for tabulated data acauisition of all Data Loooer
channels for environmental parameters. 150 refer to Unanticipated
Variations sections B ard C.

With txa exception of the Insulation Resistance measurements. which
were planned, and other shorti-term unanticicated interruptions, sampleos
were electrically energized at their rated voltage and current A5
interpreted +from the National Electric Code - 1984, See Data Section 7
for tabulated voltage and current lcadinas.

Insulation Resistance measurements were made on sach sample throuch
the extension cables duing the environmental orofile at the various
temperature levels. See Data Section 8 for tabulated measurements.



10 POST LOCA TESTS

Upon caompletion of the enviromental profile, the samples were al lowed
to cool to room temperature and were removed from the test vesse]., fFfter
resolution of difficulties encountered in preparing the samples for FOST
LOCA TESTS (Refer to section E, Unanticipated Variations), the czamples
were tested as below. Frior to the voltage withstand test, each sample
was straightened and wrapped around an approxi1mate a40x diameter met al
mandrel. secured in this orientation., removed from the mandrel, and placed
in room temperature tap water.

-t




FOST LOCA DIELECTRIC TEST

i1gt Test, After 1 hour Soak

B e e e P g ———

Sample 40X Wraps 80 v/mil Active
(inches) (340 deq.) (5 minutes) Length (feet)
TF-8805-a2 21.0% O -
Green Fass 10
Blue Fase 10
White Fass 10
TRP-4805-AT 5.28 & Pass 10
-As 5.28 6 Fass 10 |
TF-4805-E1 5.0 7 Fass 10 |
B4 5,0 7 Fass 10 .
TP-480S-C1 2.0 i o
Yellow Fass 10
Red Fase 10
TP-4805-D1 11.0 =
#1 Fass 10
#2 Fass 10
TP-4805-D3 4.0 a8 Fass 10
D& 4,0 8 Fass 10
TP-4805-E1 1.0 = Pass 16
E4 11.0 3 Fase 10
-14-
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Insulation Resistance Test, after & hourse i1mmersion and 2nd Dielectric
Test after 24 hour soak

Sample 80 v/mil Insulation Resistace Temperature

S minute Megohms - 1000 feet (Deqg. C)
TP-480%-42 7 o
Green FPass 795, 000 el
Rlue Fass S0, 000 e
White Fass S0, 000 &
TF-4805-AF Pass 25, 000 -
Ab4 Fass 100, 000 -
TF-4805-B1 Pass 24, 000 "
B4 FPass 30, OO0 "
TP=-4805~C1
Yellow Fass 116,000 o
Red Fass 120,000 "
TFP-4805S-D1
#1 Pass 40, 000 .
#° FPass 45,000 v
TP-480%5-D3 Pass 28,000 -
TFP~-4806~D& Pass 100, 000 -
TP--4805~E1 fass IO, 000 "
E4 Pass 56, D00 "
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Test Variations: -

A minor variation from the test plan also occurred relative to soak
time prior to dielectric test. The test plan indicates a minimum & hour
soak. This requirement was derived from ICEA standards which 15 1n
reference to full reel production testing. In that vein, the 1ntent cof
the & hour socak 18 to insure sufficient time 1s given for the water to
penetrate to the i1nner laveres of the reels toc be tested and to allow
temperature to stabilize for Insulation Resistance measurements. For the
samples 1ncluded 1n this proaoram, 1.8, 10-15 feet. immedl ate water
contact 1s achieved, and 1 hour 15 sufficirent for temperature
stabilization. Therefore, a minimum of ! hour soak wa=s adopted.

Test plan also states that each individual i1nsulated conductor will

be tested. Rockbestos tested three of the seven conductors. Feter to
Section & item D.

11 PASS/FAIL CRITERIA

Samples were considered to have passed the LOCA test bv:

1. Successful withstand of the continuous application of voltage and
current, with the exception of Insulation Resistance measurement
time., for a cumulative 100 Dave envirocnmental exposure: and

2. By successful withstand of 80 volts/mil AC RMS &0 Hz stress after
a 40X diameter bend.

Results Evaluation:

i ——— .

All samples met the established criteria and passzed the test.
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12 CERTIFIED CONCLUSION

Firewall III Irradiation Cured Cross-linked FPolvethviene material.,
and wire and cable constructions wutilizino this material, have
successfully withstood the conditions and test= documented in the
preceeding pages. Therefore, it is certified that thev can he eupected to
function in their normal tntended application and durino conditions
simul ated herein, postulated to cccur at anv time during tne anticipated
instailed life of forty vears.

Frepared hy—et “--:—-- —— ‘°/‘/”
J. M. Morag: 11
Supr. of Qualification & Test

Reviewed/Approved . i bty ST

F J. Gehm
Maor. Electrical * Product Enninesring

J 7

E " I\./ //‘ o
FReviewed/Appraved T [/™ *? e ’{'/;J -
E./J. D’ Aauanno

-
Tertrniczl Director

Re.iewnd/Approsed € é ,: ZW«/'[‘O /0 /‘f/ﬁ
6. L

. 1ttlehales
D. N, Manaoge«:

e e



P W S — ———

NSNS _————

R ——

R R R R RO R O RO R RO O R R R R R R O RO R R R R RN RS

GR-35809

Unanticipated Variations

—————— . ————— o — —— ——— ——

a. Approximatly one minute after the start of the 1st transient, the
extension cable connected to sample A-2 extruded approximate two feet
from the pentration hole, dragainag the rise time thermocouple with it,

At the end o-r the lst transient the autoclave was opened for appro:.
five to ten minutes for examination of the samples. However, there was
noe apparent damage to sample A-2 and the thermocouple moved approximatel v
two inches from the original placement. Oriainally the thermocouple was
wrapped around cthe Robert Shaw thermocouple bulb. The extrusion of
A-2 caused the unwrapping of the thermocouple.

Durinag the 2nd transient and after completion of i1nsulation
resistance, samples El1 and E4 failed to re-enerqize with &00 Vac.
when cables were re-energized there was no loss of current. Retest
of a 1nsulation resistance indicated short circuit to ground.

Approximatelv 284 hours after the start of the test the Environmental
svstem was shut down and the autoclave door opened for visual examination
of the E samples. It was determined that the fault was causad bv
inadequate orientation of the connecting extension lead at the autoclave
penetration. One lead was pressed against the edge of the cvllindrical
penetration opening at the entranc: point of the main chamber. Due to
the softening effect at the high temperature, the mechanical stress of
the stiff conductor forced the extension toward the 90 dearee angle
surface until the soft insulation separated sufficiently to have contact

between the metal conductor of the extension lead and the metal body of
the pressure vessel.

Uoon removal of the extension lead at the problem area., it was
confirmed that the metal conductor in the extension lead was exposed.

The damaged section was removed and the e«tension lead was spliced
and covered with a heat shrink splice. Voltage and current loads
were reapplied succeszfully prior to recharqging the vessel to 2%0
deagrees F. Total down time was approximately two hours. To

compensate for the dowrtown the profile was entended two hours
at 2350 degrees F.

B. Loss of steam pressure occurred ten times during the course of
the 200 degree F portion of the profile.
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Eight Occurances were of significance

The first of significance occured during day 32, with the lowest

measured temperature of 11&£.7 deqgrees F. Time and temperature bhelow the
olanned 200 dearees F was 9.75% hours.

The second of significance occurred during dav 24, with the lowest

measured temperature of 132.27 dearees F. Time and temperzature below
the planned 200 degrees F was 7. hours.

The third was of minor significance occurred during dav 55, with the
lowest temperature of 195 dearees F. Time and temperature below the
planned 200 degrees F was 15 minules.

The forth of significance occurred during dav 79, with the lowest
meazured temperature of 117.7 dearees F. Time and temperature below the
planned 200 dearees F was 43.5 hours.

The f1fth occurred during day 86 and was the result of loss of
facility electrical power. The power loss alsc i1nterrupted the Data
Logger monitoring system and therefore, a minimum temperature was not
measured. When the Data Logger was placed into service again,
environmental
parameters were normal. Data Loager monitoring was lost for approzimately
S5.7% hours.

The siuth was of minor significance occurred during day 77 with the
lowest measured temperature of 194.8 degrees F. Time and temperature
below the planned 200 degrees F was 1.5 hours.

The seventh occurred durina dav 105 and was the result of loss of
facility electrical power. The power loss also interrupted the Data
Logager monitoring svstem and therefore, a minimum temperature .'as not
measured. When the Data Logger returned to service again the parameter
were normal. Data Logger monitoring was lost for approsimatelv 1.0 hours.

The eiaght occured durina day (07 and was due to the shut cff of the
main substation. Again the loss of power interrupted the Data Loogaer
and therefore a minimun temperature was not measured. When the Data
Logger was placed intc s¢rvice again, environmental parameters were
normal. Data Logger monitoring was lost for approdimately 24.3 hours.
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With the exception of the period of total power loss. each of the steam
losses were the result of plant boiler malfunction, installation of a
new steam generator and loss of the air to pneumatic steam valves.

The total enviornmental profile was therefore extended from 100 Davs
to 111 Davs. Time/Temperature exposure accomplished bv the 11 dav
extension more than compensated for the above variances. Thermal
Thermal excursions, Mminor oF maior are considered more severe than
steadvy state conditions. The varitances and profile extension noted

above therefore.,

may be considered as positive marain.

as positive margin.

Conclusion:

Time/Temper atures e:xposure requ.rements were exceeded.
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C. Voltage and Current loading of the samples was interrupted at
various times throughout the profile. Loading was discontinued ' =n
times for measurement of Insulation Resistance, as noted i1in Data Section
8. Each occurrence was approximately Z0 minutes.

In addition. the rollowing unscheduled interruptions occurred:
Approx. Approx.
Time Duration Aftected Samples Vaoltage Current Cause
8 Hours 19 he TF-480S-E1.E4 No Yes Short in
sevtension
lead

9 Dav

]
P
)

hours TFP-4805-D1 Yes Mo Interuption
ot line
vol taage

w
3]

Dav 13.2 hours TF-4805-D1 Yes No Interuption
of line
vaoltaage

&7 TCav 15 mins TF-4805S-D1 No No Faul tv
esternal
connection
to current
source

86 Dav 5.7% hours ALL No No Shut of+ of
main power
for
maintance

97 Dav 15 mins TF=-480%5-42
AT—-AL Yes No Moment ary
B1-B4 No Yes interuption
Ci=-D3 No Yes ot line
vol taqge
dJue to storm
?9 Dav 86 hours TF-4805-E1.R4 Na fes Momantar v
interuption
of line
valtage

due to =z=torm
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In each case no 1ndication of fault was present. In each case,
samples were re-eneralized without 1ncident. From +i1nal occurrence to
profile terminaticn, all samples withstood applicable voltasge and current
loading without incident.

The total envaranmental exposure, voltaage, and current loading, was
extended from 100 Davs to 111 Davs. Voltage and current locadinag expasure
accomplished bv the 11 Dav extension more than compenszated +or the above
Variances. In addition to the extended time, minor positive Marain was
added bv the voltage and current transients, as transients are more
detrimental than steady state conditions.

Conclusion: VYoltage and current loading exposuwre reguirements were
exceeded. Variances which occurred resulted 1n minor positive margin as
transients are more detrimental than steadv state conditions. Results
obtained are therefore acceptable as meeting outlined parameters and
criteria.

D. Preliminary Sample Evaluation:

The test plan delineated a conductor resicstance measurement at this
point. Inadvertantlv, 1t was not accomplished.

Conductor resistance was measured after sample conditioning was
complete 1.e. post irradiation.

Condiictor resistance (metal) 15 unaffected bv esi1ther thermal or
trradiation conditioning. The point in time of the measurement 1s
therefaore 1nsianmificant. x
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Temperature - As described in [EEE Std.-322-1974 Appendi: A, the
suggested profile. which was adopted. i1ncludes maragin. The
actual profile achieved i1ncluded further margin by:

A, Extension to 111 Davs.
B, Nominal Temperature of 220 degrees F after 4 Davs.
e Thermal e cursions as noted.

Fressure - The test vessel was charged with saturated steam and
followed the pressures and temperatures associated as such. For
temperatures above 240 deqgrees F, pressure was greater than i1n-
dicated in IEEE Std.-323-1974.

Radiation - As described i1n IEEE Std.-3223-1974 Appendix A, the
suggested dose for condition testing 1s 150 meqgrads which
includes the margin. The aszumed addition of S0 megrads narmal
exposure, results 1n a total dose of 200 meqgrads which was
accomplicshed.

Yoltage - Average recorded voltaage applied to the samples., exceeds
naminal values.

Freguencv - Voitage and current supplies were derived from local
utility power. Nominal &0 Hz.

Time - Fostulated li+e of subiject cables is 40 vears. From
Arrhenius data, 909.5 hours @ 150 degrees C represents in excess
of 45 vears thermal life at 3 continuous temperature of 90
degrees (C.

Enviranmental Transients - In addition to the planned dual
transients, several unplanned excursions tock place. Their
range was not as broad., but represent minor positive maroln
nonetheless,

Vibration - Seismic effects are beyond the scope of thiz test. The
40 ¥ diameter bend conducted at completion of the profile is intended
to demonstrate adequate flexibility. Some samples, as discussed in
"Unanticipated Yariations," were subijected to two 40 X bhends with
satisfactory results.

FOST LOCA Test - In addition to multiple 40 X bends. samples were
subjected to a S minute dielectric inteqrity proof test twice.



a. c.

SECTION 1
FRODUCTION TESTS

OR-5805



THE ROCIKIBBESTOS CONIPANY
NEW HAVEN CONNECTICUT 06504 TELEPHONE (203) 772-2250 TELEX 710-465-2149
CERTIFIED TEST REPORT

RSS-3-021
_ [EEE-383-1974
custoMerR TP 480> ~~~ PURCHASEORDER _ N/A i SPECIFICATION [EEE-323-1974 Jp—
SHOP ORDERATEM NO _ EPB4101  propuctcope  C07-0070 __CONSTRUCTION __ 7/C #14 XLPE/NEOPRENE JKT
Cable "A" Samples TP 4805-A1,A2,A3,A4,A5,A6
INSULATION CONDUCTOR MAX INSULATION JACKET
REEL NUMBER LENGTH DIELECTRIC | RESISTANCE | RESISTANCE oD
clc clc MIN MEGS/M’ | MAX Ohms M’ MIN WALL  [MIN AvG wart MIN WALL IMON AVG WALL
m_“_ ’ 4" 5 _5452 2.78 7 .560 N} .027 Nl 030 N 036 W 045 W
65011217 2,076 FT LASSED 28,266 2.49 .530 .031 .033 .039 .049
4C2202 SEEE. 1 SRS | -
T-00018 B-02094 |
SIS NI s 1
—_ e — ————— B I BN
e - — —_——————— e ——— e — ———————— r——————————-

IT 1S HEREBY CERTIFIED THAT THE FOREGOING IS TRUE AND TYPICAL TEST DATA AND THAT THE ABOVE CABLE MEETS APPLICABLE REQUIREMENTS OF PROCUREMENT DOCUMENTS

~7
) 7 G '“/ =
wiiness A Lo wa . A0 3u 20 AUTHORIZED SIGNATURE e S ot DATE /3//“ o
C 1059



IROCIKIZIFES TS CONIFPAANY

THE
NEW HAVEN CONNECTICUT 06504 TELEPHONE (203) 7722250 TELEX 7104652149
CERTIFIED TEST REPORT

RS§S5-3-021

IT IS HEREBY CERTIFIED THAT THE FOREGOING IS TRUE TEST DATA AND THAT THE ABOVE CABLE MEETS APPLICABLE REQ
PROCUREMENT DOCUMENTS.

7 1. 2 ' 7 )
WITNESS /./Z&eul;_a_ XJ}’; DU 2O AUTHORIZED SIGNATURE U a f ’é" DATE

- TEEE-323-1974
CUSTOMER TP 4805 PURCHASE ORDER N/A SPECIFICATION LELE- 383-1974
SHOP ORDER ITEM NO  EP84101-01 PRODUCT CODE ~ €07-0070 CONSTRUCTION  7/C #14 XLPr/NEOPRENE JKT
Cable "A" Samples TP 4805-A1,A2,A3,A4,A5,A6
Insulated Wire Physical Properties Outer Jacket
EEEEEEE ——————— — = —4
A T . REQUIRED ACTUAL REQUIRED ACTUAL
_Tensile Strength Unaged (PSI) Min 1800 2332 Tensile Strength Unaged (PS1) Min 1800 2430
Elongation Unaged (%) Min 250 342 Elongation Unaged (%) Min 300 463
| Vertical Flame Out  (Secs ) Max 60 0 Set (“0) Max 10 9.3
Burning of Indicator (%) Max 25 0 Air Oven Tensde % of Unaged Min 80 92
p—— ————— g - —- — — - — - p— — e rov———— - - — 1»- el
Air Oven Tensile % of Unaged Min 90 108 (168 Hrs @100 °C | Elongation % of Unaged Min 5u 60
!68 Hrs @ 158°C| Elongation % of Unaged Min 90 102 011 Immer Tensie % of Unaged Min 75 80
28 sl ocicaad O A i i . . ——
Heat Distortion (%) Max 30 9.1 18 Hrs @ 121°C Elongation % of Unaged Min 65 105
gy e = T B . y
| EM-60 Deelectric Constant  Max 3.5 2.7 Tensie Stress  200% Elongation 750 986
1-14 Day SIC Increase () Max 2.5 8 i Tear Strength (Lbs /In ) Min 25 45
| 7-14 Day SIC Increase (%) Max 15 1 -5 1 cave
Stability Factor  Max 0.5 ! -03 Comphes tully with IEEE 383 Class IE as applicable
Alternate Stabibty Factor  Max 0.5 .01
b — -~ e — e ———— ———— - kR S .
et itk et o — e L 4 " . 4
—— — e — _.._J__..

UIREMENTS OF

/%/u’




THIE IROCIKIBIEESTOS CONIT2ANY

NEW HAVEN CONNECTICUT 06504 TELEPHONE (203) 7722250 TELEX 710-465-2149
CERTIFIED TEST REPORT

PSS-I-077
CUSTOMER: TP 4805 o _PURCHASEORDER M /A - SPECIFICATION TEEE-32.3-1974
IEEE-383-1974
SHOP ORDER/ITEM NO  92401-05 ____PRODUCTCODE _ E41-0110 CONSTRUCTION 7/C #14 XLPE/HYPALON JACKET
Cable "B" Samples TP 4805 - B1,B2,B3,B4
INSULATICN CONDUCTOR MAX INSULATION JACKET
REEL NUMBER LENGTH DIELECTRIC | RESISTANCE | RESISTANCE oD
MIN MEGS'M’ | MAX Ohms M’ MIN WALL AVG WALL MIN WALL IMN AVG WALL]
REQUIREMENTS FT [ skv/ 5 min 4788 .023 N 025 W] 036 wl 045 0N
——— T e Ty T T = —— — —— — %= m
D40789 1,374 FT PASSED 13,533 2.52 . 500 .025 .027 .058 .071
4A1069 _ -
T-00014 B-01388 e L

T T ———

ITIS HEREBY CERTIFIED THAT THE FOREGOINT IS TRUE AND TYPICAL TEST DATA AND THAT THE ABOVE CABLE MEETS APPLICABLE REQUIREMENTS OF PROCUREMENT DOCUMENTS

:7 o~ S / / -
witness £ s hna A«ﬁ‘]‘? FL 2O AUTHORIZED SIGNATURE C/?Cf .S I"} oate 4 // re

FORM 1059



THE IROCIKIZESTOS CONII2ZANY

NEW HAVEN CONNECTICUT 06504 TELEPHONE (203) 772-2250 TELEX 710-465 2149
CERTIFIED TEST REPORT

R55-3-021
customer TP 4805 PURCHASE ORDER N/A SPECIFICATION ~ [EEE-323-1974
IEEE-383-1974
SHOP ORDER ITEMNO  92401-05 prODUCT cope ~ E41-0110 CONSTRUCTION 7/C #14 XLPE/HYPALON JKT -
Cable "B'" Samples TP 4805-B1,B2,B3,B4
Insulated Wire Physical Properties Outer Jacket
 palCa—— -— —
NI _ REQUIRED ACTuaL REQUIRED ACTUAL
,_199_5.@ Strength Unaged  (PSI) Min 1800 2535 Tensile Strength Unaged  (PSI) Min 1800 2425
| Elongation Unaged (%) Min 250 347 Elongation Unaged () Min 300 383
| Vertical Flame-Out _ (Secs ) Max cuall 20 | set (%) Max 20 5.8 |
Bummﬂg_of_l_r_\q_gal)rk_ (%) Max _ | 25 i 0 Arr Oven Tensile % of Unaged Min 85 | 99.8
Air Oven [ Tensile % of Unaged Min 90 | 106 | 168 Hrs @1QQ _“C Elongation % of Unaged Min 65 | 89
lo8 Hrs @ _158C] Elongation % of Unaged Min 90 | 98 11 Immer Tensile “ of Unaged Min 75 ] 90.5
Heat Distortion (%) Max ) 30 § 12.0 18 Hrs @121 °C Elongation % of Unaged Min 75 91
 EM-60 Dielectric Constant  Max - 2.5 Tenside Stress  200% Elongation 1000 1756
| 114 Day SIC Increase (%) Max 2.5 .94 I Tear Strength (Lbs /In ) Min 25 33,6
| 714 Day SIC Increase (%) Max 1.5 | .15 | cavle e
Stabity Factor  Max 0.5 1 0 4 Comphes fully with IEEE 383 Class IE as apphcable
Alternate Stabiity Factor Max 0.5 0
[ Py e o o e i . il
e ——- e e aa . s & + EEEESRIETT.
— . FORE—-, | _.--._T- S S B R W
IT IS HEREBY CERTIFIED THAT THE FOREGOING IS TRUE TEST DATA AND THAT THE ABOVE CABLE MEETS APPLICABLE REQUIREMENTS OF
PROCUREMENT DOCUMENTS.

-~/
) ) - ) Y/
wirness A ko wna AW // P22 L AUTHORIZED SIGNATURE e S 4

-,

FORM &



THE ROCKIBESTOS CONI2ANY

NEW HAVEN CONNECTICUT 06504 TELEPHONE (203) 772-2250 TELEX 710-465-2149

CERTIFIED TEST REPORT RSS-3-021
TEFF-327-197%
CUSTOMER: TP 4805 e ________PURCHASEORDER ____ N/A __ SPECIFICATION TEEE-383-1974 o
SHOP ORDER/ITEM NO 92401-01  pRODUCT CODE E41-0101 __CONSTRUCTION __ </C #20 Solid Chromel/Alumel Type KX
XLPE/HYPALON JKT ’
Cable "C" Samples TP 4805-C1,C2
INSULATION CONDUCTOR MAX INSULATION JACKET
REEL NUMBER LENGTH DIELECTRIC | RESISTANCE | RESISTANCE oD
(AC) MIN MEGS'M" | MAX Ohms M’ MIN WALL lMlN AVG WALL MIN WALL IMON AVG WALL]

REQUIREMENTS 2.0 kv/ 5 min 7739 N/A 018 W 020 N 036 N .045 N

D40 348A 2,340 FT PASSED 148,075 N/A . 286 .019 .022 L048 L056

4A1032 Bty S

T-00810 B-03150 i S

IT IS HEREBY CERTIFIED THAT THE FOREGOING IS TRUE AND TYPICAL TEST DATA AND THAT THE ABOVF CABLE MEETS APPLICABLE REGUIREMENTS OF PR( JCUREMENT DOCUMENTS

(/':)4- fw - /d//‘p)/

"/")
WITNESS /{J&S‘ HoHA Lé’c. '"/ 'S e O AUTHORIZED SIGNATURE

FORM 1059



THE IROCIKIBESTOS CONIEPANY
NEW HAVEN CONNECTICUT 06504 TELEPHONE (203) 772-2250 TELEX 710-465-2149

CERTIFIED TEST REPORT
RSS-3-021
TEEE-323-1974 l

cusTOMER  TP4BO0S PURCHASE ORDER N/A SPECIFICATION TEEE-383-1974

2/C #20 Solid Chromel/Alumel Type KX (Red)

SHOP ORDER ITEM NO  92401-01 PRODUCTCODE  E41-0101 CONSTRUCTION
XLPE/HYPALON JKT

Cable "C" Samples TP 4805-C1,C2

Insulated Wire Physical Properties Outer Jacket
. 7 7 REQUIRED ACTUAL REGUIRED ACTUAL {
ijgn_sdg Strength Unaged (PSI) Min 1800 2212 Tensie Strength Unaged (FSH Min 1800 ! 2274 4
__E_lonlathq Unaged (%) Min 250 261 Elongation Unaged (%) Min 300 418
| Vertical Flame Out  (Secs ) Max 60 20 Set (%) Max 20 5
Burning of Indicator (%) Max : ! 25 | 0 Ar Oven Tensile % of Unaged Min r 85 L #,%).__,
Ar Oven Tensile % of Unaged Min 90 110 68 Hrs @l00 _°C | Elongation  ° of Unaged Min 65 100
T}_gﬁki@ 158 °C|] Elongation % of Unaged Min 90 . 116 011 Immer Tensde % of Unaged Min 75 |95 |
| Heat Distortion (%) Max ' 30 11.1 4 Hrs @121 °C | Elongation % of Unagec Min 75 - 87 :
| EM-60 Dielectrnic Constant  Max 1 35 1 2 Tenside Stress  200% Elongation 1000 1409
1-14 Day SIC Increase (%) Max 2.5 .6 ; Tear Strength (Lbs 'In ) Min 25 | 0
714 Day SIC Increase (%) Max s L8 ] cane I (PO
Stabiity Factor  Max - 0. j _ .04 4 Comphes tully with IEEE 383 Class IE as apphcable
| Alternate Stabilty Factor _Max SRR S
B e ey s efepracaee b siPemt s - —% DS
PR e L —— e LR SUPEEONE ST ..
SHSSSIII. SNSRI S M SR SRR D Y

IT IS HEREBY CERTIFIED THAT THE FOREGOING IS TRUE TEST DATA AND THAT THE ABOVE CABLE MEETS APPLICABLE REQUIREMENTS OF
PROCUREMENT DOCUMENTS.

? -~ —
WITNESS Lﬁ@u{x.a_ L&g 202 0 AUTHORIZED SIGNATURE P-& fw DATE /"/’ (e

FORM 67



THE IRROCKBESTOS COMIIPANY

NEW HAVEN CONNECTICUT 06504 TELEPHONE (203) 7722250 TELEX 710-465-2149

CERTIFIED TEST REPORT
RSS-3-021

TEEE-323-1974
CUSTOMER _ TP4805 PURCHASE ORDER N/A SPECIFICATION !'EEE-383-1974

2/C #20 Solid Chromel/Alumel Type KX

92401-01 2T COD _ CONSTRUCTION »
SHOP ORDER ITEM NO PRODUCT CODE E41-0101 XLPE/HYPALON JACKET

Cable "C" Samples TP4805-C1,C2

Insulated Wire Physical Properties Outer Jacket
L LI 1 REQUIRED ACTUAL REQUIRED |  ACTUAL 1
~Tensile Strength Unaged  (PSI) Min 1800 2322 Tensie Strength Unaged (PS1) Min 180u 22 7»{0 ‘
Elongation Unaged (%} Min 250 281 Elongation Unaged (%5) Min 300 418
| Vertical Flame-Out  (Secs ) Max 60 30 Set (%) Max 20 5
Burning of Indicator (%) Max 725 A 9 ) Ar Oven Tensile  “ of Unaged Min 85 | 9%
Air Oven Tensile % of Unaged Min » ?ﬂ 1 lf’? J168 Hrs @100 °C | Elongaton % of Unaged Min 65 109 B
108 1rs @ 15_8°C_ Elongation % of Unaged Min 9>07 B Q? 011 Immer Tenside  “o of Unaged Min 73 Z 35‘:
r_Heat Distortion (%) Max 30 4.8 4 wrs @ 121°C | Elongation s of Unaged Min 75 W 87 y
| EM-60 Dielectric Constant Max i 3.5 2.6 Tensie Stress 200% Elongation 1000 1409 ]
1-14 Day SIC Increase (%) Max 2.5 .8 |_Tear Strength (Lbs /in)  Min » ‘ : 7 ‘-"3_ n A ji -
| 7:14 Day SIC Increase (%) Max 1.5 1 -7 | cable
~_Stabity Factor ~ Max o 0.5 1 0 Comphes fully with IEEE 383 Class IE as apphcable
Alternate Stability Factor Max 0.5 | .06 J
S—— ISl e I L e - . et : S (SRS
S—— PICEASNSENES ISP S, . S - eeemmpeill
B N— | S . , NI SN SE——

IT IS HEREBY CERTIFIED THAT THE FOREGOING IS TRUE TEST DATA AND THAT THE ABOVE CABLE MEETS APPLICABLE REQUIREMENTS OF
PROCUREMENT DOCUMENTS.

/ \

- i

N7 A ey o /
WITNESS L&m L@./yu-,, AUTHORIZE D SIGNATURE o S M 3’ DATE /d‘/{/ﬁ)




THE RROCKIBBESTOS CONI2PANY

NEW HAVEN CONNECTICUT 06504 TELEPHONE (203) 772-2250 TELEX 710-465-2149

CERTIFIED TEST REPORT RSS-3-021
TEREE-323-1074
CUSTOMER _ TP4805 ~~ PURCHASEORDER _ N/A ) _ SPECIFICATION 1EEE-383-1974
SHOP ORDERATEM NO _92401-03  propuctcope  E41-0106 CONSTRUCTION 2/C /16 XLPE/NEOPRENE JKT R-_t-
Cable "D" Samples TP-4805-D1,D2,D3,D4,0D5,D6
INSULATION CONDUCTOR INSULATION JACKET
REEL NUMBER LENGTH D?LE?"IC RESISTANCE RESISTANCE oD
AC MIN MEGS/M' | MAX Ohms M’ MIN WALL [M!N AVG WALL MIN WALL lMlN AVG WALL
REQUIREMENTS FI. b okv/ 5 min 4878 4.52 . .018 W 020 W 036 N 045 W
D40317 644 FT PASSED 114,181 4.21 .318 .020 .022 .043 .054
441028 o
T-00662 B~-00018 A= B T Mt U

ITIS HEREBY CERTIFIED THAT THE FOREGOING IS THUE AND TYFICAL TEST DATA AND THAT THE ABOVE CABLE MEETS APPLICABLE REQUIREMENTS OF PROCUREMENT DOCUMENTS

1 A N ,) ‘) m / E -
WITNESS '{.L#a. na L L P ey AUTHORIZED SIGNATURE - patg 72 //iJ

FORM 1059



THIE IROCIKIBES TS CONITAANY

NEW HAVEN CONNECTICUT 06504 TELEPHONE (203) 772-2250 TELEX 710-465-2149
CERTIFIED TEST REPORT

RSS-3-021
TERE=323=197%
CUSTOMER TP4805 PURCHASE ORDER N/A speciFicanion TEEE-383-1974
SHOP ORDER ITEM NO  92401-03 PRODUCT CODE  E41-01u6 CONSTRUCTION 2/C #16 XLPE/NEOPRENE JKT _
Cable "D" Samples TP-4805 D1,D2,D3,D4,D5,D6
Insulated Wire Physical Properties Outer lacket
e e e — - -
[‘ T, REQUIRED ACTUAL REQUIRED ACTUAL
00 t h PSI
Tensile Strength Unaged  (PSI) Min 18 2848 Tensile Strength Unaged  (PSI) Min 1800 2270 |
Eiongahon Unaged (%) Min 250 265 Elongation Unaged (°,) Min 300 363
B T s e e = =
Vertical Flame Out  (Secs ) Max 60 0 Set (%) Max 10 10
| Burning of Indicator (%) Max J 7 { 25 0 Ar Oven Tenside % of Unaged Min 80 | 106 |
Ar Oven Tensile % of Unaged Min 9 | 96 1'1‘{’_8_ Hrs @lu0 °C | Elongation  ° of Unagea Min | 50 | 17
168Hrs @158 °C| Elongaton % of Unaged Min 90 | 103 i1 Immer Tensile % of Unaged Min 75 7_7_8_‘7‘7_‘1
Heat Distortion (%) Max . |30 19.5 |18 Hrs @121°C | Elongation % of Unaged Min 65 | 112 |
EM-60 Dielectnic Constant Max | 2.5 Tenside Stress 200% Elongation 750 1278
1-14 Day SIC Increase (%) Max 25 .9 Tear Strength (Lbs /In ) Min z5 38.1 .
e a— —— B - - = —— e
7:14 Day SIC Increase (%) Max 42 g B ¥ G
Stabihty Factor Max 0.5 T 03 Comphes tully with ILEE 383 Class IE as applicable
Alternate Stabiity Factor Max 0.5 .03
—_—— ——— — - - -4 I —_
i - — - + - - S - _ﬂ‘
— — —_— - ————— e — — —— — ——— -— - —— eta———
S— - _— _——— e — — - —_—— —— T —

IT IS HEREBY CERTIFIED THAT THE FOREGOING IS TRUE
PROCUREMENT DOCUMENTS.

WITNESS A 46 u ra /__a;'--)i‘ €O AUTHORIZED SIGNATURE g - A pate__ /Y1 /¥

TEST DATA AND THAT THE ABOVE CABLE MEETS APPLICABLE REQUIREMENTS OF

FORM 87



THIE IROCIKIIFESTOS CONITAANY

NEW HAVEN CONNECTICUT 06504 TELEPHONE (203) 7722250 TELEX 710-465-2149
CERTIFIED TEST REPORT

o RSS-3-021
IEEE~-323-1974
CUSTOMER TP4805 PURCHASE ORDER N/A SPECIFICATION 1EEE-383-1974
SHOP ORDER ITEM NO  92401-09 PRODUCT CODE  1KM-0001 CONSTRUCTION 1/C #6 XLPE/FWL 111
Cable "E" Samples TP 4805-E1,E2,E3,E4
Insulated Wire Physical Properties Outer Jacket
- g
REQUIRED ACTURL REGUIRED ACTUAL
B ——— o 1 ,
Tensile Strength Unaged  (PSI) Min 1800 2376 fensile Swrength Unaged  (PSH) Min N/A N/A
Elongation Unaged (%) Min 250 357 Elongation Unaged ("5) Min
R —— Se' ‘uu) MaX
Ar Oven Tensile % <! Unaged Min
o B S | B | -
Ar Oven Tensile % of Unaged Min %0 94 ) ____Hrs @ ___°"C | Elongation o of Unaged Min -
168 Hrs @ 158°C|] Elongation % of Unaged Min 90 92 011 Immer Tenside % of Unaged Min }
g s -y —_— - - +— +- T»— —
Heat Distortion (%) Max 30 ﬁ 8.0 _Hrs @ ___“C | Elongaton % of Unaged Min
_EM-60 Drelectnc Constant Max 1 3.5 | . Tensile Stress 200% Elongation
1-14 Day SIC Increase (%) Max py 1.0 Tear Strength (Lbs /In)  Min I |
SpeSas——a - - = y g e -~ - - — o —
7-14 Day SIC Increase (%) Max 35 1 b Cable |
A D s i R Rl v el A |
Stabity Factor  Max 0.5 T ,06 Comphes tully with IEEE 383 Class IE as apphcable
Alternate Stabiity Factor  Max 0.5 | .04
R s pisniase S T—" - : ——
IT IS HEREBY CERTIFIED THAT THE FOREGOING IS TRUE TEST DATA AND THAT THE ABOVE CABLE MEETS APPLICABLE REQUIREMENTS OF
PROCUREMENT DOCUMENTS.
7 / ( -
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witness A le ,sce. AT D20 2n AUTHORIZED SIGNATURE ¢~ &- I DATE /"/’,- i e
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CERTIFIED TEST REPORT RSS-3-021

_ IEEE-323-1074

CUSTOMER TP 4805 PURCHASE ORDER _ N/A SPECIFICATION  [EEE-383-1974
SHOP ORDERATEM NO _ 92401-09  paopuct cope 1KM-0001 CONSTARUCTION 1/C #6 XLPE/FWL 111 L.

Cable "E" Samples 1P 4805-E1,E2,E3 E4
INSULATION CONDUCTOR MAX INSULATION JACKET
REEL NUMBER LENGTH ocetecmc RESISTANCE | RESISTANCE oD

AC) MIN MEGS/M’ | MAX Ohms M’ MIN WAILL IMON AVG WALL MIN WALL MIN AVG WALL
REQUIREMENTS y 3634 041 N 045 N N/A I N/A N

69656 1040 FT PASSED 110,352 N/A .278 043 . 049

N/A

=

e e—

N A
WITNESS /-é&n xa. LI:IL%J}! o

ITIS HEREBY CERTIFIED THAT THE FOREGOING IS TRUE AND TYPICAL TEST DATA AND THAT THE ABOVE CABLE MEETS APPLICABLE REQUIREMENTS OF PROCUREMENT DOCUMENTS
’

2 o
AUTHORIZE D SIGNATURE Ve o S

o/s Jes~
DATE ////

FORM 1059



BER-580%5

DATA SECTION 2

12.1 FRELIMINARY SAMFLE EVALUATION
All samples were examined visually with no apparent anomal ies.

After completion of the visual exzamination. the samples were
subjected to an electrical evaluation which i1ncluded:

. Measurement of conductor continuitv.
E. Measurement of Insulation Resistance. This test was
conducted per ICEA S5-466-524. For sinale conductor

samples, the procedure 1s as follows:

) Flace specimens 1n room temperature water with 10 feet
of wire submerged.

> Allow to scak for a minimum of | hour.

- Measure Insulation Resistance at S00 Vdec negative.

the conductor enerqized., and the water at arcund
potential.

4. Measurements were recorded after the sample was eneraized
for one minute.

For thermocouple and Instrumentation cable the procedure was as
follows:

Measure Insulation Resistance at S00 Ydc negative on a
full lenath.

e Each 1nsulated conductor was measured individuallyv.

> The other 1nsulated conductor and shield drain wire
at ground potential.

4. Measurements recorded after insulated conductor was
energized for one minute.

For multi-conductor jacketed cable the procedure was as
follows:

; Measure Insulation Resistance at 500 VYdc negative on a
full length.

.
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2. Each insulated conductcr was measured individuall v.

.« All other insulated conductsrs were at ground potential
during measurement.

4. Measurements atter each insulated conductor was
energilzed +or one minute.

12.2 Criteria

A= & minimum, the measurements when converted, shall exceed the
Insulation Resistance Constant required in ICEA 5-6&-574 for cross-linled

polyvethylene. Fer paragraph T.4.2.2 (Second Edition 1983%) , the
reguirement 18 10,000 minimum at a temperature of 15.4&4 dearees C (&0
degrees ). The Constant (F) 18 calculated as follows:

IR % 1S.& Degrees C
Log (D/d)
Log (Base 10!}
where ¥k = Insulation Resistance Constant

Ik = Measured Resistance converted t~
a 1,000 f#t. basis

D = Diameter over sinale conductor insulatiaon

d = Diameter over metal conductor

B Y=

—m1
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Sample # Sample Length Sample # Sample Length ,

TF-4805-A1 15 FPt. €2 15 FL.
Az 15 Fe. D1 'S Fr.
Az 15 Fe., D2 S Fe.
CEs 13 Fe., D3 15 Ft.
] 1S Ft, D4 15 Ft.
Ao 1S5 F¢t. DS 18 Fe.
Bl 13 Ft. Dé& 15 PE,
B2 18 Ft, El iS5 Fe.
B> IS5 FL. 2 1S F.
B4 15 Ft. &3 I3 Ft.
Ci - 1S Ft. E4 S Fe.

12. 3 RESULTS |

Cond.
Insul. ® 60 Deq.F Constant Rezist
Conti- Resisg. Meqgohms - (K) & 15,6 w» R, T. Sample
Sample # nuity Measured 1,000° Dea C ohms/1000" Status
TF-4805-Aa1 & Fass !
Fed Fass 4.5 = 10 Moghms 186,000 &89, 000 P
6
Green Fass 4.5 x 10 Mohms 186,000 689, 000 2. 58
&
Oranage Fass 3.0 % 10 Mohms 124,000 459, 000 2.58
5
Blue Fass J.1 x 19 Mohms 128,000 474,000 2.58
&
White/Blk Fass 2.5 x 10 Mohms 145,000 BT » D00 Ry
[
White Fass 2.0 % 10 Mohms 124,000 459, 000 pr
&
Bl ack Fass S.0 % 10 Mohms 207,000 7867, 000 b




TP-4805-A2
Red

Green

Or ange

Blue
White/Blk

White

Black
TF=-4805-42

TP-4805-A4

TP-4805-AS

TP-480S-As
TF=-4805~-B1
TF-4805-B2
TP-4B80S-B=
TFP=-4805-B4
TP-4805-C1
Chromel
Alumel
TP=-480%-C2
Chromel
Alumel

TP-4805~D1
1-0One

2-Two

FPass
Fass
Fass
Fass
Fass
Fass
Fass
Fass
Fass
Fass
Fass
Fass
FPass
Fass
Fass
Fass
Fass
Fass

Fass

6.0

8.0

L

"
0

Insul.
Resi1s
Measured

¥ 10 Mohms
&

¥ 10 Mohms
&

% 10 Mohms
-

X 10 Mohms
&

2 10 Mohms
&

% 10 Mohms
&

# 10 Mohms
&

®x 190 Mohms
b

# 10 Mohms
&

% 10 Mohins
)

% 10 Mohms
&

% 10 Mohms
)

* 10 Mahms
&

# 10 Mohms
&

¥ 10 Mahms
&

* 10 Mohms
&

# 10 Mohms
&

# 10 Maohms
&

#* 10 Mohms
)

% 10 Mohms
L)

% 10 Mohms

# &0 Deqg.
Megohms -
1,000"
70,500
70, 500
145, 000
186, 000
32+ 000
70,500
166,000
331,000
207, 000
9,400
124,000
248, 000
331,000
41,400
82,800
" 207,000
207,000
207, 000
207,000
132,000

120,000

F Constant
(k)
Deqg C©

261,000
2681, QOO0
e ¢ Q00
&89, 000
488, 000
261,000
415,000
1,226,000
767,000
368,000
459, 000
1,045,000
1,396,000
174,682
249,000
560, 000
S&0, D00
S60, 0000
60,000
4567, 000

421,000

® 15.6

Cond.
Fesi1st

® R, T.
ohms /10007

2«60

2. b“)

2.97

e b2
404, 2
163.5
408, 2
164.8

4,22

GF-5805

Sampl e
Status

- e

Fass
Fass
Fass
Fass
Fass
Fass
Fass
Fass

Fass

Fasz

Fass

R S ——






12.3 SAMFLE CONDITIONING
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Data Section =
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Arrhenius Data

(Thermal Aging Characteristic)

Calcultion of Arrhenius regression line based on 40% retention of
elonaation after air oven aQing.

The equation has the form, Ref. [EEE-101A-1974,

Lifte (hours) = A sup B/T
ar
In thours) = 1ln A + B/T

A. For FW III Irradiation Cross-Linked Insulation. KXL-7&06G
there are three data points:

Fecip Abs Temp

Hours Temperature Deg. C 1n Hours= (1/Deg ¥ » 1000)
625 15 6.8277 2.3641
35060 1346 8.1014 2. 4450
9650 121 9.1747 2.9381

Linear regression analvsis results:

Slope (B) = 15624.9
Intercept (ln A) = -20,3618
Correlation Coefficient = - .9B61

Calcul ated rearession point temp. for 40 vears = 89,7 Dea.
Calculated regression point temp. for 100 hours = 172,8 Deq. C
Activation Eneray = 1.3464 oV

P00 hours aging # 150 Deq. C represents 403,490 hours. or 44 vears
at a 90 Deqgree C service temperature.

o

2R-580%
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TEST PLAN 4805

9/84

KXL 760-C~16

FIREWALL III IRRADIATION CRQSS-LINKED
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May 29, 1935

The Rockbestos Company
P.0O. Box 1102
New Haven, Conn. 06504

Attn: Mr Jim Morganelli

Dear Mr. Morganelli:

This will summarize parameters pertinent to the irradiation
of one mandrel with wire samples per your Purchase Order
No. 00520-w dated 3/20/85.

The exposure of the mandrel was performed in four ohases.

An exposure phase consists of a period of time in which one
of the four mandrel gquadrants was closest to the gamma source.
After the completion of each phase, the mandrel was rotated
clockwise 90 degrees to the next gquadrant. Table I shc s

the dose rates in each of the four gquadrants. Table I

shows the accumulated dose, by guadrant, during each

exposure phase.

TABLE I
Quadrant No. Dose Rate (Mr/hr)
1 23
2 .39
3 .32
4 .35
Average dose rate .40 Mr/hr
TABLE 11
Phase No. Exposure (hrs) Quad #1 Quad #2 Quad #3 Quad ¢4
1 125.7 66.62 49.02 40,22 44.00
2 125.7 44.00 66.62 49.02 40,22
3 125.7 40,22 44.00 66.62 49.02
4 126.4 49.30 40.45 44.24 66.99
TOTAL 503.5 200,14 200,09 200,10 200,23

IBOMEDIX INEW JEASEY), INC.
9 APOLLO DRIVE WHIPPANY NEW JERSEY 07981 » (201) 887-2754
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Dosimetry was performed using Harwell Red 4034 Perspex
dosimeters (Batch Y) utilizing a Bauch and Lomb Model 1001
spectrophotometer as the readout instrument. The dosimetry
system was calibrated traceable to a recognized standards
laboratory. The calibration date for the Batch Y dosimeters
was 7/10/84. The spectrophotometer was calibrated by

Bauch and Lomb personnel using standards traceable to

NBS. The calibration date of the B & L 1001 was 1/30/85,

Irradiation was initiated on 3/22/85 and completed on
4/22/85.

Sincerely,

g O TUUN T J

Jonathon C. Young
JPlant Manager

ISOMEDIX INEW JERSEY), INC.
§ APOLLO DRIVE WHIPPANY NEW JERSEY 07981  (201) 887 2754
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SECTION 4 - LOCA CHAMBER DESCRIFPTION
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DATA SECTION 4

-

LOCA CHAMBER CONF IGURATION

The autoclave chamber is a horizonta! jacleted pressure chamber 74
inches 1n diameter by S4 inches long at the crown.

The test sample area 18 controlled by a Robertshaw Controller with
the szensing element located midwav alona the *top of the vessel and
penetr-tes approximately 12 inches. The steam 1nlet 13 at the far end of
the top of the vessel and is not in direct line with the controller
sensing element. The spray nozzles are arranoed in two lines parallel to
the lenagths af the vessel and are directed downward.

The samples are mounted on a metal mandrel consisting of two circul ar
rings, supported by eight equally rnares ! 2" stainless pipe, resulting 1in
an approximate circumscribed diame er ot ~ ) inches. Samples are supported
along the surface of the pipes anc metal hooks covered with teflon tape to
prevent mechanical damaoe.

Thermorouples are positioned in the vessel to monitor temperature
transients and steadv state temperature.

A pressure transducer is mounted in a vessel penetration to monitor
pressure.

A Doppler effect ultrasonic flowmeter is attached to the input side
of the spray system to monitor sprav flow rate,
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TP4805

THERMOCOUPLE LOCATION IN AUTOCLAVE

STEANM Subey

Roae T 3maw anotﬁ

—

TH
TH
TH
TH
TH
TH

{————.. SPAN oume~ -

™

BACK OF
AUTOCLAVE

#1 - Connected to Channel

#2 -
£3 -
£ -
#5

:
&J

"

of Data Logger

"

|
2
3 “
4
5

#1111 - Connected to Strip Chart Recorder

(Located
(Located
(Located
(Located
(Located
(Located

t
FRONT OF
AUTOCLAVE
in Spray Solution)
Near Robertshaw Recorde: Sense Bulb)
in Middle Back of Mandrel - Autoclave)
in Middle Front of Mandrel - Autoclave)
at Top Autoclave Out of Spray)
in Middle Mandrel - Autoclave)
R. A. Gehm

5/23/85
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DATA SECTION S

- ——— -

POST CONDITIONING EVALUATION

Upon completion of the irradiation conditioning portion of the test
program, a visual and electrical evaluation was made to determine sample
intearity prior to the LOCA environmental euposure.

VISUAL EVALUATION
After irradiation and prior to LOCA each sample was visually e:amined
for mechanical damage. The results are as follows:

Sanple # Condition

TP-480%5-A1 - Sliaht indentations in jacket indentations
were caused by mandrel hooks.

TP-480%5-42 - Sames as TF-4805-A1

TP-480%-C1 - No visual imperfections

TP-480%5-C2 - Verv slinht indentations in jacket - again
indentations were caused by mandrel hooks,

TP-4805-D1 - Jacket Ok - sliaht impression in #1 lea caused
by drain wire or alum. tape.

TP-480%5-D2 - Samesz as TP-480%5-D1

TFP-480%-A7 - Slight craters in insulation

TF-480%-/4 - Craters and rust contaminants throughout entire

length of sample.

TFR-4805-A% - Some surface contaminants - also slight die draa.
TRP-4805~R6 s Scotch tape wrapped around conductor - some surface
contaminants.

P e L o bkl e e e
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TFP-4805-B1
TP-4805~-B2

TFP-4805~B3

TP-4305-R4
TP-4805-D3

TF-4805-D43

TFP-380%5-DS
TP-4805-Dé
TFP-4805-E1
TP-3480S~-E2
TP-4805-EZ

TFP-480%-E4

B R R R R R R R R T R O R O R R I R I O R O R R R BRI R R R IR EEEIEEE——

Condition

——— - ——.

No visual imperfections.
No visual i1mperfections,

Some slight deformation from contact of one
leg to another.

No visual 1mperfections.
No visual imperfectians.

Some slight deformation from contact of one
lea to another.

Same as TP-4805-D4

Same as TF-4805-D4

Some slight craters on surface.
Some sliaht craters on surface.
No visual imperfections.

No visual i1moarfections.

PR-5805
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AR-5805

ELECTRICAL EVALUATION

This evaluation consisted of the followina:

A. Measurement of Insulation Resistance conducted per ICEA S-5&6-574.

For

L.

4.

For

single conductor samples, the procedure was as follows:

Flace specimens in room temperature tap water with
10 feet of wire submeraged.

Allow to soak a minimum of 1 hour.
Measure Insulation Resistance at S00 Ydc neagative.
The conductor was enerqized and the water at ground

potential.

Measurements were recorded after the sample had been
enerqized for one minute.

thermocouple and Instrumentation cable thi=z procedure was

as follows:

I.

Measure Insulation Resistance at S00 VYdc negative on a nominal
15 fpoot lenath.

Each i1nsulated conductor was measured individuall ..

The other 1nsulated conductor and shield drain wire were
at ground potential.

Measurements were recorded after insulated conductor has
been enercized for one minute.

-7 -
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AR-5805

For multi-conductor jacket cable the procedure was as follows:

1. Measure Insulation Resistance at 500 Vdc negative on a
nominal 15 foot lenath.

Each insulated conductor was measured individuallvy.

All other insulated conductors were at ground potential
during measurament.

a. Measurements were recorded after sach 1nsul ated conductor
had been eneraized for one minute.

Dielectric Proof Test - Immediatelv following the Insulatian
Resistance measurement, all samples were subijected to B0 v/mil
FMS stress for 1 minute utilizing the same electrical connection
configuration as IR. Nominal thickness was utilized to calculate
applied voltage.

Conductor Resistance Measurement - Using a "Kelvin® bridge,
connect leads to opposite ends of the sample metal conductor.
Insure gqood electrical contact between metal conductor and test
leads. Ad just the bridge for balance and record measured resis-
tance. Record temperature at time of measurement.

For sample Nos. TFP-4B0S-Al1, A2,

Green, Blue and White conductor:
environmental euxposure, with the remaininag conductors at qground

potential. Therefore, the Green, Blue and White conductorzs were
tested in this evaluation.

it was determined that conductor
would be enerqgized during the
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TP-4805-A1
Green
Blue
White

TP-4805-A2
Green
Elue
White

I TP-480%-A7
A3
AS
as

TP-4805-B1
B2
B3
B4

TP=-4805-C1
l (Alumel)
r Fed
[ (Chromel )
f Yellow
| Red % Yellow

TP-480S~C2
| Red
1 Yellow
Red % Yellow

TP-4805-D1

#1
| #2
#1 2 #2

TFP-4805S-L2
#1

82

#1 % #2

Insultn
Resis.

Meqgohms
1000 Ft

—— v . —————

2900
2100
2000

3500
2600
=900

S000
T000
2800
1900

3000
1900
1700
2200

000

2800
1500

3000
2200
13500

1700
2100
1200

1100
1200
5790

. K

25,600
21,400
20, 400

a9, 800
26,600
25,800

S1,100
S0, 700
28,622
19,422

34,935
22.100
17,800

2o 620

22,400

204900

22,400
16,415

16,463
20,300

— -

10,600
11,621

80v/mil Withstand

Volts

———————— ——— ——— —— - v

2400
2400
2800

2400
2400
28400

2500
2500
LS00
2500

2000
2000
2000
2000

1600

1600

1600
1600

1600
1600

1600
1600

-9

1 Min.

Fass
Fass
Fass

Fass
Fazs
Fass

Fass
Pass
Fass
Fass

FPass
Fass
FPass
Fass

Fass

FPass

Fase
Fass

Fass
Fass

Pass
Pass

(e RT)

Conductor Resis.

o ———— T —— -

» 1)

.
& A

P’ #) K
L4 ¢

o

(SR
MG
0 =

LR-580%5

Ohms /10007



MR-580%

Insultn. 80v/m1]l Waithstand Conductor Resis.
Resi1s.
Sample Meaohms Volts 1 Min. (¢ RT)» Dhm=/]1 000"

1000 Ft. K

— . —— o ———— —— = - ———— = —— —— . ————————— — . < — —— o — S ——— " S — ] v -

TP-4805-D3 S000 48, 800 1500 Pass q.23
D4 2200 21,305 1600 Fass 4.21
DS 2800 275100 1600 FPass 4,29
D& 2400 2B 282 1600 FPass 4,25
TF-48uS-E1 1200 29,500 =600 Fass L Q0T
E2 1200 18, &C0 2600 Fass « 302
E3 1200 18,600 600 Fass L4148
£4 1300 20,191 600 Fass <411
Note: Electrical measurements for single canductor and

multi-conductor at 24 degrees C ambient. ¢

Calculation of K was based upon the correction factors of uncordi-
tioned insulation for comparison with the unconditioned results. For
measurements made at 24 deqgrees C, K was calculated on the hasis of 2.7&
caorrection factor for Insulation Resistance corrected from 74 dearees to
1S.&6 degrees C.

Sample TF-4805-A1 or A2 - A2 was chosen on a random basis. There was
virtuallv no discernable difference 1n the visual examination. Al thouah
minaor differences are apparent in the electrical evaluation, they ars
nealiagible from a practical standpoint.

Sample TP-480%-A2 or A4 - AT was chosen on random basis. {See A1)

w

Sample TF-480S-AS or A& - A& was chosen on a random basis. (See A1)
Sample TP-480S5-Bl oR BZ - Bl was chosen on a random basis. {See Al)
Sample TP-4804-BT or B4 - B4 was chosen on a random basis. (See A1)
Sample TF-4804-C1 or C2 - Cl was chosen on a random basis. (See A1)
Sample TF-4804-D1 or D2 — D1 was chosen on & random basis. (See Al
Sample TF-4804-D3 or D4 - DI was chosen on & random basis. {(See A1)
Sample TF-4804-DS or D& - D& was chosen on a random basis. (See Al)
Sample TP-4804-El or E2 - El was chosen on a random basis. (See A1)

Sample TP-4804-EZ or E4 - E4 was chosen on a random basis. (Ses A1)

_b(:)-.
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LOCA PROFILE

Per Fig. Al - TEEE 323-1974 (Saiurated Steam Conditions)

340°F/104 psig within 3-5 minutes *
4 Attained (341.5°F max./114.4 Psig max.)*+

(341 90F max./117.8 Psig max. )

340 -
320 - 320°F/75 psia*
l; (222,3 F_max./83.5 Psig max.)#s
300 L 300°F/52 psig +
(301.0°F max./55.3 Psig max,) **
"~ \ 250°F/15 psig *

(257.99F max/20.9 Psig max.)**

. 200°F/0 Dsi

. (_Zl.'/ pﬁ'g) * %
200 \_

140
Ll | | L | | | | J\f_l
10 § 3 5 B 11 15 4 éil
Sec. Min. MHr. Hr. Hr. Hr. Hr. Day g
*Planned

**Attained
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SECTION 6 - DATA LOGGER ENVIRONMENTAL DATA (CONDENSED)
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PR-5805%
DATA SECTION &
Measurements @ Time Indicated
Channal i 2 3 a4 - & 25 26 o
Time Deq F Deg F Deq F Dea F Deg F Dea F GFM pH nsia
Initial 68%.9% 114.3 20.8 94, 1 1273 " "197.2 0.0 10:.7 0.0
1 hour 141.7 J3335.7  338.2  3I3F.5 BIAJ.7 3.5 2.% 10.4 107.83
e 318.8 3I38.5 336,20 336.7 3235.4 3r85.8 1.2 10.3 109,95
| SR g 296.1 3I3B.2 338.4 3I37.3 3FB.& 3I38.4 2.0 10.1 111.8
} 4 " 151.8 238.86 216.9 218.8 247.0 230.8 1.6 10,1 8.0
v - T 121.4 119.7 g%.1--138.4 122.0 111,31 7.6.1 10.0 A
, s * S2is 0 3385.9 3I3%5.8 3I36.3 33%.9 IZ6.0 1.4 9.7 1235, 1
| ¥ 326.6 340.8 3I41.2 330.7 T40.7 T40.3 2.3 Q.5 1172
r g " 328.5 341.7 342.1 381.4 341.7 T41.8 2.1 2.4 J17.2
i 9w S08. 7 321,77 Z22.%  '32F.3" '321.% 321.5 2.0 F.2 82.%
30 2  S20.¥ 32).2 320.2 .%X21.0 371.6 1.8 P 81.1
3 B 296,33 321.8 321.4  320.9 321.4 321.4° 1.3 T2 81.4
Pe-= 285.3 300.7 3I00.5  3JI00.1 '300.7 3I00.2 2.2 F.2 o o P2
S 282.37 3J006.5 300.3 299.8 3I00.1 3I00.4 1.8 @1 S54.8
14 285.8 300.7 3I01.2 Z200.4 300.9 3J00.7 2.0 2.1 S55.1
: = e 283.0 3I00.3 300.% 3I00.9 300.4 3Z00.5 1.8 | s &F
1&™ 244.2 2350.4 250.6 250.2 29%0.% 2%0.4 1.3 9.1 16.6
o D 243.,7 250.2 250.1 249.8 249.9 25%0.2 1.1 .1 16.4
18 245.6 251.6 2%B1.7 2%1.7 2%1.8 2%1.6 1.2 0 1Z.3
19 Z24%.2 2%51.3 251.9 251.8% 291.8 2%1.6 1.2 2.0 17.3
20 * 244.4 251.1 251.68 251.1 251.1 2%1.1 1.2 .0 17,0
2T " 2844.9 251.8 252.2 251.8 252.¢ 2%1.8 1.1 F.0 17.46
22 " 248.2 281.8 2%1.8 251.6 2%1.6 2%1.7 ok .0 17,1
i s 244.4 250.9 2%51.4 2%1.0 2%1.1 2%1.0 1.2 9.0 14.9
| 249 " 245.4 251.8 252.0 2851.6 2%1.8 251.8 1.1 8.9 y72.2
l s Spray 80.2 105.0 77.6 85.3 86.4 Sprav Sprav 0.9
26 " of f 110.7 87.0 8,9 F21.7 103.3 ofs off 0.7
2T * 2al.® 252.3 2852. 292.2 231.35 | S e
28 " 262.3 254.2 260.7 259.4 2%59.5 19.4
29 289.9 285.1 2%556.84 2%6.7 2%7.0 16.5
(s i 260,7 253.2 2%8.8 2858.0 2%57.% 17a2
g 260.6 254.0 258.3 25464.9 257.9 16.2
- 25%2.8 255.0 257.9 260.4 2%9.2 16.4
2 # 259.9 255.0 25&6.6 258.9 257.5 16.1
4= 258.6 254.1 256.8 257.1 255.%9 15.7
47 298.5 254.0 2856.7 2857.0 256.5 16.1
o] " 260.4 249.0 286.7 258B8.5 255.8 16.7




-
S9
&3
&7
-
b4
79
83
a7
F1
5
99

-
-

&
7
8
9
10
11
12

-
“r

14
) g
16
17
18
19
20
|
5
=
24
26
27

=
-

29
30
b |
2

S

e

— T

34

Channel
Time

davs

"

"

“

”n

"

- ——

238.4
299.1
258.2
258.9
260.%5
296,56
256. 1
200. 5

233.2

295, 3
248.9
229.9
228.7
230, 1
229.6

231.95
219.7
219, 7
231.4
231.7

232.3

R
32.9
. o 4
) -
231.1

PRy l
-

230.8
230.8

i D
et .t

-
2\.'-." - 7
293
PP
-
.
-~
¢J2-2
~
A B

b v

233.8

234.0
235.5
2. 4 0
232.1
219.9
221.0

Deq F
e B

290.3
2%0.7
250.0
247.7

222.9

e s
—— -

e e
2&J-&

220, 3
224.9
. s |

223.6

218.5
o 1
- -

223.1
225.8
221.8
219.4
225. 1
219.8
225.3
220.3
220, 2
2319,.8
224,7

223.56

219.0
225.2
221.8
227 .3
4747 P
225.8
227.)%
225.8
227:0

2271

— v ———

2877
256.6
25935+ 6
<36. 1
256. 4
<356.8

298, 2

=T =
24@--

s PR
.o 5o L0
291.6
248. 4
22%5.8
226, 0
ks 3
Lt

227.7

227.3
228.2
i e
il
228.0
228.2
228.7
228.5
228.5
a2Z:3
o o a0 6

-

226. 6
2277
229.0
228.3
228.0
228.0
s -
=82
229.7
230.6
229.4
229:3
229.2
228.6

230.8

—— v —

-&58-

——— ———

287 .
e
256.
e O
P b o 18
s e 7 0
254.
254 -
~e

Peates Y

~e
e

-
R

248.2
226.4
229 0

225.9

b 2
227.6

225, 0

224.8
226.1

o e ) ¥
- - -

3 |

227.8

227 : 5
oo}
227.8
228.9
226. 3
2246.4
226.5
227.6
226,0
227.9
22&6. 48
228.8
227.9
s 7
e [ 4
229:5
o29.5
228.7

225.9

226.7

LN

$ 0 ) N

OR-T80%5

g~ 26 27

GFM pH psig

15,5
15.8
13.7
15.2
[} P 4
16.4
14. 46
B L
13.59
.
153.4
14.

r

rJ
.

..
SR R R

. P
434 DB NANAD

AAR AN WA AER MR W N
. . . . . . . . . . . -
A=l WA~ D03

y

.
-
=

£

w09

AN Ll id



YR

Channel 1 - = 4 5
Time Peg F Degq F Deg F Degq F Dea F
! %4 233.5 227.5 229.8 229.1
37 » 238.4 232.5 234.6 237.8
l 38 242, 234.4 238.5 240.0
39 = 232, 226.5 228.6 226.9
an 232. 225.0 228.5 226.9
l 41 » 233.0 227. 228.% 226.8
42 » 231.9 225.®227.6 226.3
3 231.7 228.2 227.5 228.3
44 » 231.2 226.1 227.% 22&.1
4% * 230.7 2284.4 227,2 226.0
45 232.9 223.2 229.1 227.4
47 * 233.0 226.7 228.9 227.5
ag v 232.7 227.0 228.9 227.%
' 49 « 232.4 226.%5 228B.9 226.6
50 " 233.6 227.5 229.84 227.4
St * 233.4 227.2 229.6 227.0
| 52 - 232. 227.2 229.% 227.8
§3 = 233.2 227.7 229.8 228.0
n 54 233.0 227.8 227.3 228.1
| 58 » 207.4 195.5 200.5 20%5.6
i S& " 233.0 227.3 228.9 228.1
5y » 233.4 220.2 228.9 228.1
f s8 233.6 220.0 229.9 228.8
' s9 " 233.0 219.7 229.3 227.7
j &0 231.9 224.4 228.4 227.4
&1 " 232.3 219.0 22B8.6 227.6
| &2 * 233.3 219.6 229.3 228.3
3 * 232.4 219.4 228.% 227.9
54 232.2 217.7 228.3 227.1
6% ~ 234.2 218.4 229.2 227.7
b& " 233.9 218.6 229.3 228.4
&7 " 233. 218.8 229.F 228.0
&8 " 224.0 219.3 229.7 230.4
l &9 " 234.2 219.0 229.9 227.8
70 " 232.5 218.4 229.3 227.7
rd B 232.3 21%.1 230.9 228.7
72 " 219.2 219.2 230.4 228.8
3 232.% 219.2 230.1 230.2
74 » 233.3 219.7 230.4 229.4
78 v 2324.%5 219.7 230.9 227.9
76 " 227.9 221.9 228.2 227.6
77 ® 228.4 221.6 228.4 227.6
78 227.9 220.2 228.2 227.1
79 * 32.%5 226.1 226.3 232.1
an » 131.5 119.7 128.6 130.0
81 " 220.8 220.8 221.4 221.1

-69-

PR-580%

& Fa 246 A
Degq F GFM pH psi1Q

—— »
230,0
-~

23%.8

238.8
8.7
228. 1
228.8
237 .5
228.2

'1"37. 1

227
228.1
229.0
229.1
228. 6
229. %
229.5
PR M,
229. 6
229.0
202.4
229. 3
227 s

228.0
22T 8
228.0
226.9
227.7

i i
- -

228.3
227.4
28T 8
RS
228.4
227.8
227.0
228.0
224.4
228.1
228.2
228.2
225.4
225.4
224.9
229.8
126.3
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e e e

OR~-580%
Channel 1 s 3 4 e | & 25 26 o7
Time Deg F Degq F Deag F Deq F Dea F Deag F GFM pH pPsig
az 218.9 227.7 229.83 22B.2 226.1 2.6
gz 218,99 227.8 229.0 227.2 225.46 2.8
34 v 218.9 227.6 229.3 228.1 226.0 2.8
gs = 219.8 228.0 229.9 22B.0 226.% %0
8s " 3 5. 8 2286 2284.0 233, TR 4.2
87 v 220,80 229,32 231.3 . 2¥B.4 227.2 2.8
88 “ 219.3 227.1 230.,1 229.9 226,48 2.8
ay ~ 20,8 2328.% 23BY1:2 229.9 227.6 Sub
90 " 221.0 229.7 231.8 23J1.5% 228.% 2.4
@1 " 221.3 229.7 231.9 230.7 228.4 o ..
v v 220,99 29,4 232.3 230.7 228.5 i
2= " 2216 221.8 232- 29086 226.7 - 5.
4 " 221.4 230.7 232.B 230.% 228.8 L
e * eob.2 222, 232.8 231.0 230.7 el
9L v 233,22 2WI1.6 231.8 TR0} 229.7 .4
wr * 233:.9 219.8 230.8 228B.9 228.3 2.9
g " 219.6 228.4 230.2 229.8 227.0 2.9
99 " 234.8 228.0 230.0 229.0 230.4 24D
100" 238.7 229.6 231.&6 230.1 232.1 b P
101" 235.8 230.8 232.3 229.7 232.0 P |
102" 236.3 230.4 232.&4 229.9 232.3 o 55
103" 236.0 230.2 232.) 230.3 Z32. .
104" 234.5 229.2 231.% 229.0 230.9 3.2
1os" 233.6 228.4 230.%5 228.46 270.4 30
106" 232.4 228.0 230.1 2ue7.6 229.4 2.8
107" -FOWER OUTAGE ON 9/7/85-
108" 220.7 220.9 220.9 220.7 220.95 29
1o9" 233.2 228.6 230.5 228.7 230,22 3.0
110" 230.7 226.8 228.9 226.1 228.1 2.9
1 3 b SHUTDOWN

R R TR NIRRT RO TSN~ R————
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OR-5805

ANALYSIS OF DATA SECTION &

Channel 1 - Chemical Spray Temperature
Channel 285 - Chemical Spray Flow Rate
Channel 2& - Chemical Sprav pH.

Chemical Spray Temperature and Flow Rate were measured on the input side
of the sprav scsvstem to the test vessel. The =pra. =vetem, while
externallv located 4rom the test vessel., 1s at vessel pressure during
operation as it 1s a recirculating svstem with 1nput and return lines.

Spray was initiated approximatelyv 5 minutes after the start of the
enviraonmental profile, atter the first transient pealk temperature was
stabilized.

Durirng stable environmental conditions, spray temperature and flow rate
were also reasonably stable, with the flow being slightly more variable.

Durina temperature transitions. baoth temperature and flow rate varied
slightly. Temperature primarily decreased; flow rate fluctuated in both
directions.

Each of these periods coincided with changes in vessel environment
temperature, and pressure. It is postulated that the variations were
caused by interaction of:

1. “Yapor formation in the sprav svstem.
2. Vapor condensation.
» FReaction time of sprav svstem to pressure changes.
. Variation of back pressure in sprav svstem.
o Other similar phenomenon.

J

&

Excluding the initial and S hour measurement. the averaqge instantanecus
value of Flow 13 1.6 GPM or 2,000+ gallon for the 29 hour period of the
Sprav.



SECTION 7 - DATA LOGGER
CABLE ELECTRICAL LOAD DATA (CONDENSED)

=l e P L iy =

OR-580%




SCHEMATIC FOR CABLE
ELECTRICAL CONNECTIONS

Sample T R r AR - iy =7
TP --4805-A2 | 6 - P— > 16 Amps
. - °—T‘-R «——3>» 600 Vac
B .__1_*_'
e agniesskaion ]
| ‘h—"‘_" |
j P E—
A 1
| ' =
|
A6 : [:— : s 20 Aaps
A3 \ _—————————————% | ¥ —  —— —3 600 Vac
{ |
|
81 : L ~ [ ¥—————> 20 Amps
B4 ' VA—— —>» 600 Vac
|
| |
£l | : - % —> 61 Amps
- : = R — - 600 Vac
|
| |
. aumna SEm R ce w —> 10 Amps
1 :__,_‘_‘ ——— @ ——{ — )~ > 300 Vac
[ D
. b ke ORISRl ISR
c1 | | |
— T - — O T
| 1
l ]
03 | e : 14 Amps
D6 : ———— e ——— > 300 Vac
I .
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SeCTION 7
DATA LOGGER CABLE ELECTRICAL LDAD DATA




Data Section

e ———— - — ——

Voltage and Current Loadinag
Puwring LJCA Frofile

Sample YVoltage Current (Amps) ¥
TP 4805 A2 600 (3 Cndr.) & (2 Cndr.)
Al 00 ()
AL &00 20
TF 480% R1 L0 2
B 4 bl:l!:) 2,."
TP 4805 C1} 300 0
TF 480% D1 200 10
D3 Z00 14
D& Z00 14
TF 4805 E1 500 &1
E4 &00 &l

¥ NEC ampacitias based upon 20 deqrees C ambient. NEC allowable

correction factor for higher ambients to be applied. Typircal
ambient temperature for cable 1nstalled for Class lE applica-
tions 15 &S degrees C. The derating factor 13 .S58. This i1s
very conservati.e compared to the ambient temperature during the
environmental profile. Current indicated 1z applied during
environmental profile.

-7



Ti1me

Init.
hour

QDS ) e

el
&g k) - O

o

b, e
20490

papn
=0
21

e
e
-
-~

~y
-

-

&t
26
27

29
20
31
5 o
=9

= 4

47
i |
SS
o

=
i

&7
73
V-
79

=

28hrs

7

Valts

6502.7
&02.0
&06. 1
S596.0
&01.7
504.4
&03,.3
&603.0

Insulation Resi

GO 2

8
Amp s

19.7
19.9
19.8
29.7
20.2
15
19.4
19.7

19.6

&06. 2
501.4
&Q7.0
802.7
&05. 1
£10.4
&02.9
605.6

&608. 6

605.5 19.8 613.8

Insulation

Insulation Resi

&01.8 19.8
613.7 20.0
599.7 19.7
$01.1 19.4
596.7 19.8
ST 2. 7119, %
976.3 19.8
&02.3 19.8
&0, & 19.9
ST 2 19,7
a89.6 19.95
&600.6 19.3
509.2 21.9
S97.8 20.1
599.6 19.%8
601.1 19.5
604.8 19.7
612.5 19.9
&08.3 19.9
596.8 19.7
S91.35 19:9
993.%7 19.7
SrES 17,9
603,85 19.8
S97.1 19.8
&01.8 19.9
ava.1 19.8
998.3 19.9
&03.0 19.9
601.1 19.8
&11.0 20,0

&06. 586
&514.6
610.9
&H&07.9
604.8
609.5
606. 1
&07.8
609, 5
605, 0
598.5

&512.5
617.0
600, 2
600.8
594, 1
> o |
609.1
6507.1
602.1
595. 1
998. 2
505.1
604.5
&03. 4
604.9
601.1
&04.4
&06. 0
6504.8
603.9

Resi

11 p 383 14 16

Amps Volts Amps Volts

————— ———— i ——————— b ———

19,9 S01.7 13.% &0}
20.2 302.7 14.1 599
20.2 303.8 14.1 &1
19.9 301.9 14.0 S97
20.4 T0Z2.9 14.4 500
21.9 J04,7 15.8 602
19.7 302.9 13.2 603
192.8 303.3 13.9 606
stance Measurements
192.6 302.0 14,2 -
19.8 305.2 14.3 -
stance Measuraments
19.% 304.7 14.2 -
20.1 J08.5 14.4 -
19.8 304,33 14.2 -

19.8 305.2 13.9 -
19.9 301.8 13.% -
20.0 203.6 14.0 -

19.8 S03:2 13.% -
9.9 SGL.7 15" -
19.92 303.2 14.0 -
19.8 301.0 13.9 -
19.6 296.3 13.7 -
stance Measurements
19.4 303.9 13.9 -
v 38 S09.6 16.3 -
19.7 S0t § 1%.0 -
19.8 300,00 14,0 509

o
+ 1
.5
« &
%]
«5
.3

=
- od

-
.

19.6 296.5 13.8 603.3

19.7 2992.4 14.0 &£09
19.8 302.6 14,0 418
20.0 304.4 14.1 &£04
19.8 30T.5 14,0 &0%5
19.6 299.3 13.8 996

19.7 301.% 14,0 &02.

20.0 304,92 14.1 &0O7
20,0 J04,1 14,1 406
19.8 305.5 14.0 &08B
19.72 I0S.6 14.0 408
19.9 204.7 14.0 603
19.9 305.6 14,1 605
20,0 306.1 14.1 607
19.9 208.9 1A,0 406
20,0 303.6 14.1 599

-
. -

o3

.6

.8
.7
«b
=

=
. ot

&
»0
-4
9
a7
e |
o Z

L7
-

17
Aamps

&1,.7
61.5
&1.5
60,9

=
-~

&3.9
&0.9
&l.1

61.7
&52.4

63,1
633
&35, 3
62.6
61.4

-
-

61.5
61.9

2.1
61.8
&1.1

9.1
6£5.3
&0.6
&1.1
&0.4
a0, 9
61.1
&0.8
50,0
60,5
&1.3
51.0
&1.1
61.1
50,9
651.2
61.3
&1.1
&1.2

19
Volts

HOT . O
&608.7
&0%5.8
&507.5
508.0
&07.4
10,0

&05. 0
&511.4

603, 1
512.3
&07.4
604.8
605, 0
&11.4
&07.2
4H09.4

i1.4
a&03. 6
597.8

&0%9.7
&£14,3
6512.6
&07.8
600, 6
650%.8
&14,2
611,73
&09. 4
&00, 2
504,85
&510,.7
609, 1
612,

612+ 7
6£14.8
&61%5.9
&£16.8
&15.2

597.9

ol 97

Aamps Yolts
16,2 J00.0
16.3 T02.8
16.3 303, %
16.1 302.0
16.4 303.6
17.2 304.6
16.3 JOIX.7
16.2 204,00
16.1 Z201.6
16.4 305,73
15,2 302:9
16.4 T06.7
15.1 300, 6
16.4 Z04.7
165.3 68,0
14.3 S05.0
16.2 302.46
16.3 J03.8
16.7 J04.4
16.1 302.5
16.1 299.0
16.0 302.2
271 308, 3
16.1 301.7
16.F J02.0
19.7 298.4%4
189.8 S500.6
15.1 J04,1
16.2 04,4
16.1 305,.7
195.8 301.3
16.9 304.,9
16.3 J08.4
16.2 308B.1
16,1 J09.3
16.2 209.7
16.1 J08.0
16.2 3091
16.2 J30%9.6
16.1 T09.4
16.2 298.6

GR-5805

2.8
11.0
10,1

9.9
10.0
4l 1
10.1
10,1
10. 0

2.9
10,0
10,1
100
10,0
10,0
10,0
101
10. 1
10,0
10,1



B

e

Time

20

21
e
-
-~
-

~
=

25

-5
—
. 4

=
-—

=9

-

30
31
1y
i 35,4
=<
B
b
-t
36
-
-t
-~

29
40
41
42

——— -

510.2
&614.8
&810Q. 86
H05.7

Insulation Res:

&07.0
597, 7
94, 4
&046,.0
&23.1
514.6
598. 6
59e.3
&£04,0
&5135.7
&07.8
524.4
&22.

6510.2
611.0
&03,.2
610.0
6516.3
631.1
&25.

7.5
are. 7
&QO0. 6
599.3
S99.6
&07.2
6$10.2
&07.4
610.6
4$08.2
613.6
&08. 6
626.7
625 1
614.5
&1 2«

610,95
629.6

2
Amps

-—————

200
20.0
20,0

19.8

19.6
19.6
19.7
1%.8

20.3
200
19.7
19.7
20,0
20.1
20,0
20.1
20,0
19.9
19.9
19.6
19.8
19.9
20.3
202
19.7
19.7
19.9
19.8
19.7
19.8
19.9
o
18.7
19.8
19.8
19.6
19.9
19.8
19.9
19.9
19.8

20. 32

o - —

04,2
&502.9
596. 6

&§01.2
G977
598.9
6035.9
626, 2
&16.4
&00.0
599.8
H03Z.0
&09. 3
605. 2

~ -
-

&519.56
612.0
610.7
608.5
605.4
&11.4
630.9
&22.9
601.1
599.6
603.5
603.8
&02.4
&08.7
612.6
514.9
604, 0
&07.1
613.2
610.1
626.1
529, 2
614.1
&12.35
610.6
&29.9

i

& 17 19

Volts Amps Valts

———— v ——— —

=
d

F7.0 6125 999.0

0998.9 61.4 599.9

=
J

=
d

&
-
-
“
o

=

-]
S
-~
5
&
&
b5
[}

V6.2 61.3598.1
88.4 &£0.6 S987.5

02.4 0.6 &07.1
99.8 0.0 &O0O.9
4.5 0.6 &01,.4
99.7 61.0 &01.8
iy G 7 bR
18.9 61.9 618.5
99.7 60.5 597.8
4.7 £0.5 T598.8
0D.6 0.8 S97.7
07.6 &1.4 &0OS.7
02.8 61,0 H605.1
20.8 £2.9 618.1
19.8 &62.7 &14. 3

&09.4 &£..0 611.3

&
&

Q6.4 £1.8 606.9
03.1 61.2 601,9

&03.9 61.9 606.2
609.7 &2.0 &612.7

5
&
S

eo.w 53,8 &29.3
16.2 &63.1 619.1
95,5 &£1.8 599.2

998.35 &41.84 602.5
&05.0 &£2.0 608.5

&
-]

04.4 6£1.8 606,11
02.7 61.6 606.1

609.4 62.4 5146.5

&
&

11.8 62.5 619.4
07.2 &61.6 610.2

603.2 59.0 &03.8

&
&
&
&
&

10.6 &1.8 608.0
13.8 62.7 617.4
13.2 62.1 617.1
27.3 62.9 630.2
25.7 &2.6 6271.2

604.9 62.1 612,
5999.6 61.7 602.8
S599.6 61.7 60T.5

&

16,7 67.5 6271.1

11 13 14
Amps Volts Amps
19.9 -303.95 14,1
20.0 J03.7 14.2
20.0 J0Z.9 14,1
19.8 298.9 14.0
stance Measurement
19.8 Z00.8 13,
19.7 297.9 135.8
19.7 300.59 13.8
19.9 34,2 13.8
20.4 314.9 14,2
o0 1 A ol 1 S el ¥ YOG |
19.8 301.9 13.8
19,8 301,34 - 135.8
19.2 301.9 13.9
20.1 J08:;0 181
20,0 J04,0 14,0
2.2 5072.:.0 14,2
20.1 J306.2 19.1
19,8 3035.0 1%.0
19.8 304.2 14,0
19.6 3C1.1 13,9
19.8 301.9 14.0
20.0 J04.9 14,1
20.4 314.4 14,4
20,2 J1D. % 18,2
197 SO X F3-%
19.7 302.1 14,2
19.9 304.9 14.2
19.8 304.4 13.7
19.7 303.6 13.6
19.9 307.0 13.8
19,9 308:.7 13.8
19.7 302.6 13.7
18.6 J02.6 1%.1
19.7 300.4 1=.8
19.8 308.3 14.0
19.7 302.0 14.0
20,0 208.6 14,1
19.9 309.2 13.9
19.9 303.2 13.9
19.9 302.6 13.8
19.8 302.2 13.8
20,3 310.9 14.1
-77=

20

Amps

X&s 2
16,2
16.2
16,0

16.0
199
16,00
16.1
14.5
18,5
16.0
8.9
16.1
156:%
185 R
165
16.4
16.2
it&, 1
1&.0
16.1
16,8
16.7
16.4
16.0
38513
16. 1
14.1
16.0
165.3
16. 7
16.1
14.%
16,0
16.0
) T |
152
16.1
16.0
15,9
1%.8
16.3

SO0Z.0
00,3
299.32
Sat.5
it e 2
309, 0
00,1
292.4
OO0, &
Z04,7
302.9
04,6
306.5
S09. 2
306: %
305, 2
“ais 4
S07.3
318.0
3 s 4
298.0
296. 4
299.4
298.5
298.8
302.6
J04,.0
304,7
304, 2
302.4
J06.9
08,9
12.8
3185
206.8
04,5
J04,1
18,2

1,0
i

10.3

—
poy
-

—
Q <
Qrl

DO NDONDPIN=~DTOD NN

R LI TR T I I N S I A« I R e B Y«



Time
43 v
44 v
as »
4s "
7 "
48 "
49 »
Sso v
=
| = "
- gl
sS4 "
-
56 "
7 "
58 "
5 -
&0 ™
&1 "
. i
[ &3
64 "
| &5 "
bb "
&7 *
&8 v
&9 *
e A
71 "
73 "
74 *
7 Bl
76 "
7 "
78 *
P
8o ¢
81 "
34 ¢
as "
86 "
az "

7 8

Volts Amps
832 I 20,3
635.8 20.4
&28.46 20,1
4£12.4 19.7
&504.9 19.7
590.2 19.4
&06.9 19.6
S§19.2 19.9
8337 0.3
&£29.9 20.2
510.8 19.8
&08.0 19.7
£15.7 20.2
6512.4 19.7
6514.8 19.7
&2%5.7 20.0
&28.2 20.0
507.7 19.6
&10.4 19.6
610.0 19.6
&03.6 19.9
6513.0 20.1
&38.86 20.5
&21.4 20.2
&20.3 20.3
&21.6 20.%8
616.7 20.2
6£23.5 20.4
&§30.1 20.8
625.2 20.4
&21.0 20,2
621.9 20.3
&21.0 20.3
&17.9 20.3
&618.4 20.3
14,2 20.3
628.2 20.5
615.8 22.2
&11.2 20.4
614.7 20.1
60,1 19.6
&08.46 19.7
608.6 19.8
615.2 20.6
6516.F 20.3

10 58 | 13
Volts Amps Volts
&32.4 20,4 T12.3
636.0 20.4 214.0
29.9 20,3 J10.3
18,7 19,9 J02.%
&0%5.3 19.8 298. 6
DL« 19T 29
604.}) 19.6 3J02.7
609.4 19,9 306.3
29 B 20,3 Db
i 2.2 I12.2
607.9 19.8 J03.9
&07.2 19.7 J03.2
&613.6 20.4 305.8
611.7 19,8 305.3
612.0 19.8 305.5
$19.8 20.2 310.5
e A il o P i 4 PR
506. 8 19,7 302.%
&08.1 19.8 204.2
608.1 19.8 303.1
609.0 19.9 299.1
6192.0 20.1 303.2
e P b P (1) g S
an.7 20,5 307.3%
6263 20.3 3J07.0
&629.4 20.4 307.9
22.8 20.2 304.7
J1.4 20,4 T08.1
6£36.7 20.6 311.8
523,33 20.7 312.56
H137.0 20,9 J10:5
621.2 20.86 310.%9
621.3 20.8 3510.5
618.7 20.6 309.4
&519.7 20.5 309.7
616,33 20.5 306.7
627.2 20.8 3J12. 5
&17.0 22, S07. 3
613.0 20.6 306.3
615.2 20.3 T06.7
60ZT.9 19.8 J01.4
&07.5 19.9 303.1
610.7 20,0 T04,7
616.5 20.6 J05.86
611.2 20.2 304. 7

14
Amp s

14,1
14.1
14.0
5.y
13%.8
15:5
A
14,1
14.3
14,3
14,0
3.8
14.4
13.8
§ 3.
e 7
13,

135: 7
13:.8
3.7
14.0
14.2
14,0
14.2
18.2
14.0
1%. 1Y
14.3
14,2
14.1
14,2
13,1
14.2
14,1
14,1
14,3
15.86
14,2
14.1
1Z.46
137
13.8
14.4
14,0

78~

HO&. 0
603.6
610,.0
607,86
&08. 6
&£18.8
22.4
&07. 4
606.8
604,55
&602.0
&11.6
627 .0
&618.7
&17.4
&20 9
514.0
&21.7
&28.5
625.6
20 35
&20.8
&20,1
617.8
517.5
&18.5
&626. 1
&1%.2
sd11.1
613.5
601.2
603, 85
&07.4
512.8
H16.6

< &1,

1"

Aamps

&3. 6
3.8
&3, 3
61.8
&2.0
60,6

61.
b:.

b1,
61,
&3.
61.
6.1
63 2
&3.7
&1.3
6.2
&62.1
bl.2
&61.7
&63.5
2.4
62.9

o5
-

-~ -
-

&1.3
62.7
62.3
61.8

2.1
62.0

- _ =
-~

d D by

g o

v
3 P
&3, 2
£6.4
&2.0
&0.7
60,9
60,7
&i.1
64,7
&2 1

19
Valts

625.4
628.3
v -
6507.2
&04 . 1
589.8
b o
&15.6
630, 1
&28.1
&508.8
&07.4
613.5
614.73
&£22.6
28,0
6£29.5
508.2
511.4
608.7
06,1
£14.5

-y -
ol e @

&23.6
623.0

625.5

813
&27.4

&32,%

22.6
618,.8
619.3
6517.9
617.4
&14.8
611.6

24.2
613.
b11.6
613,.0
601,77
&H05.0
607.%2
6150
6E17.0

R
20

amps

16, %
16. 4
18.
15
e L
o
15.6
16.2
16.6
16.5
16.1
16,0
16.6
14.1
14. 1
16.4
16.5
16.0
16,
16.
1&4.C
1642
16.6
16.3
16.4
16.4
16.3
16.5
16.6
16.7
16.5
16.6
16.5
16.7
14.6
16. 6
16.9

A

“© U

D) e e

16.9
16.4
159
16.0
16.1
17.0
146.2

ey~
P

Volts

a1 e 7
317.2
213.6
b, 7
299. 4
e32sT
301.3
209.8
=17,

w1%. 6
308.8
r07.8
1D 5
S10.6
Z08.8
314.95
“156.3
306.7
>08.8
307.9
=201.1
J05. 3
3437
I08.4
S08,3
s05.8
02,5
S0&.7
09,9
Z10.4
Z08.4
209.8
08. 4
J08.2
8.8
b L Y 4
5, § B (R
3086.2
04,4
S0% T
201.6
J02.9
Z04.5
S 2

08,0

DR-5S80%

e et

AN

Amps

4080090 C 000000

-
-~ -
- A

> 40

-
-
=

-

-
o000 ¢

A DN QO UHU=INNIDND OO VD

)

10.2
10.9
10,4
10.1
10.1
10,1
10.14
b % R 4
b &
10,2
10,2
10,2
) 1€ 1) P
10,2
10.2
10.4
P
10.4
0.1
9.9
9.2
10,0
10.5
1052



= T T T e o

OR~-5803

7 8 10 11 13 14 16 17 19 20 e 23 |
Time Yolts Amps Volts Amps Volts Amps Volts Amps Volts Amps Volts Amps '

—— T ———— ————————— - - o——— - - —— et e T U ——————

g8 " 599.9 19.8 397.4 19.7 298.7 13.46 4601.4 &0.6 600.9 15.9 301.1
8% » 596.3 19.6 S92.3 19.5 297.2 13.9 597.1 41.9 597.4 15.9 299.9
0 " 596.1 19.7 592.84 19.7 297.4 14,0 S97.7 62.0 597.3 15.9 300.4
. Py 590.9 19.5 9587.6 19.5 295.3 13.9 S94.7 5£1.2 S95.8 15.8 299.7

-
-

-

.
-
-

»

P2 * 59%96.1 19.6 592.7 19.6 297.5 13.8 596.3 41.7 5946.5% 15.8 299.2
23 » &07.8 19.9 603.3 20.0 302.5 14,2 611.1 632.5 609.0 16.3 J05.7 10.
4 © 616.0 20,1 609.4 20.2 T06.7 14.2 618.0 64.7 H16.6 16.4 T08.86 10,

25" S997.4 19.6 597.4 19.46 297.9 14.0 S99.2 4£2.4 598.7 15.9 I00.8
& " 594.2 19,5 591.7 19.5 297.2 13.8 996.6 462.0 597.5 1%.8 300.1
o7 §03.0 19.7 604.4 19.8 J00.8 13.9 602.1 61.2 &01.2 15.9 Z03.1
%8 *» 607.8 20.0 614.3 20.0 304.7 13,8 608.1 461.0 610.7 15.8 306.1
e v 619.1 20.3 624.5 20.37 309.1 14.0 617.9 62.5 617.9 16.1 J08.9 10.1
100" &2%9,.1.20.8 - 20.8 J16.4 14.7 4635.9 44.5 6574.8 16.6 3146.9 10.4
101" 625.0 20.6 = 20.7 318.0 14,2 631.1 63.8 629.0 16.5 T14.7 10.3
b G5 v &29.9 20.7 s 20.7 314.1 14,0 £30.3 £3.3 629.2 16.5 314.0 10.3
103" £17.4 20.4 - 20.4 307,.9 13.7 616.9 61.%9 616,55 16.2 307.2 10.1

0805220000
Va0 0

—
-~
o
.
-
-

104" £10.4 20,0 5£10.1 20.1 304.0 13,4 608.5 61.7 608.7 146.0 204.4 10,0
105" 615.9 20.2 618.1 20.2 J07.8 13.9 617.9 61.1 &514.8 16.1 208.3 10,1

106" &15.1 19.8 615.7 19.9 T06.4& 13.5 611.4 62.5 &612.5 146.1 301.4 10,2
107" FPower Outage on 2/7/8%

108" 613.6 20.1 620.3 20.4 TOS.1 14.0 &03.6 65.5 £21.4 16.5 Z07.0 10.7
109" 608.7 19.8B 606.2 19.8 J04.0 14.0 606.0 62.4 608.2 15.8 J04.9 10.1
110" §09.7 19.9 &06.7 17.8 J04.1 14.0 £05.0 &2.0 608.2 16.0 I0a.1 10.2
& 3L Shutdown ;

- -




1T DATA ANALYSIS:
Channel 7, 10, 13, 16, 19 % 22 - Sample Voltage
Channel 8. 11, 14, 17, 20 and 23 - Sample Current

Minor fluctuation occurred in all channels. Thev were the result of:
A Instrument adj justment
B. Conductor Resistance Change —-Jdemperature Chanaes
C. Building Voltage fluctuation due to plant machine loads.

Average values for the term of application for each charmnel exceed
the nominal value outlined for the test program.

Scheduled shutdowns for Insulation Resistance measurements represent
transient conditions, and are generallv recoagnired to be more severe than
steady state conditions.

Conclusion:

- . . . . .

Test plan variatione relative to sample electrical loading were the
result of normal expected influences. AN inteqgrated view of these
variations result 1in a slightly more severe condition than intended.

Results are therefore acceptable as meeting outlined parameters and
criteria.

—-B80-
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OR=-580%

DATA SECTIOM 8

INSULATION RESISTANCE MEASUREMENTS

S00 Vdec - 1 Minute

Insulation Resistance (Meachms - 1000 ++.)
Time Temp. Samples (TF4BOS)
Thei=F A2t A3 i @6 : BI tEA t
Deqg. ! : H : : : H Comments
F i WHITE ! BLUE ! GREEN! : ; : :
—— RT 28,200 28,200 28,200 81,744 28,7200 By e ey e Prod.
Test

Initial &OC 70,500 134,000 70,500 ZI1.000 124,000 248,000 87.800

Frel OCA ]RT 2500 2500 nEO0 S000 1 SO0 =000 D200

€ Hrs 41 - ) . 144 v LRI . 144

11 N z21 D75 s 270 . SO0 - 295

h = S 200 1.50 « KO0 LETS 575

e Ik o | 132,79 4,50 4,65 S. 100

99 » e 7.50 Se 03 6.75 8. 44

14 Dav “2d 25.50 12. 75 21 .00 24,00
45 " <27  TJ.00 16. 50 .75 8.70
&2 " 226 28.50 14. 50 8.95 .75
gas 226  20.90 15.00 o &, 00

111 " 227 3JJ.00 18. 00 4,50 b~ P
Final RT 30,000 S0,000 75,000 25,000 100,000 24,000 20,000

_81..



GR-580%

DATA SECTION 8

INSULATION RESISTANCE MEASUREMENTS

S00 VYde - 1 Minute
Insulation Resistance (Megohms - 1000

Samples (TF-4805)

156, 000 156,000 114,000 114,000 100, OO0 100, 000 Test
Initial 207,000 207,000 132,000 120,000 207.000 42,100
FPrel.OCA TOO0 2800 1700 2100 SO0 7400
8 hrs. « 1358 . 144 A W s 1 &b . 1454
11 hrs. ¥ it «2lO R s « 280 « 200
18 hrs. . 450 - 985 « 450 . 450 . 57S
<2 hrs=. 2.40 3. 60 2.40 2.40 4,35

99 hrs. 2.40 4.f¢ 1.65 2.40 8.85

14 davs &5.75 10, 4.350 b.75 27 06
4& davs / &.00 10 .00 s 1E.32S

LR
&2 davs &£.75 10.3 2. 40 2+ 5% 15.00

88 davs D e . S0 ) 1.80 8.430
111ldavs e 20 8.8% 1.80 S b 7= 00

Final 120,000 160,000 40, OO0 S e 00O 28,000 100, 000

El ES
- 110,000 110,000
Initial 40,700 176, 000
FrelLOCA ¢ 1200 1200
8 hrs. . 090
11 hrs. > -
15 hrs. -
» hrs. : -
hrs. B8.55
davs 19%5.0
davs 165.0
davs 2 144.0
days 5 117,
111davs 5 45.0

Final 30,000 130,000
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1

OR-580%

Note 1 - Measuremente indicated during LOCA for TF 480%-42 conductor
#4-Green, # 5-Blue: TP-4805-4%, A&, TFABOS-B1 and B4, TP-3805-F1., E4. are
composite based upon overall length of series combination. These samples :
were connected in series for current loadinag.

Note 2 - Measurements indicated durinag LOCA are based on sample
lengthis). A parallel, therefore reducing resistance is included in the
measurement due to extension leads. Actual values therefore,. are greater
than indicated during LOCA.
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SECTION 9 - EQUIPMENT CALIBRATION RECORDS

OR-5805




OR-580%

NUCLEAR QUALIFICATION TEST
INSTRUMENT CALIBRATION

—— i ———— — ——— —— . ——— — - — i —— -

VYerification of accuracv 1s conducted on a routine frequencv to
provide assurance that equipment accuracies conform to the accepted
requirements for commercial wire and cable test,

The calibration proagram :s conducted to meet the requirements as
cutlined in MIL Std. 4554628 with documentation traceable to NES.

Calibration documentation is available faor inspection at:
The Rockestons Companv
28% Nicoll Street
New Haven, Connecticut 06511

Calibration documentation is included as part of the backup
documentation maintained on file for this program.

Equipment Usage

——— o ———————————

The appropriate written procedures shall be fcocllowed relative to
individual equipment operation and data acquisition. Departure fram these
procedures zshall be notad. Said departures shall be evaluated as to
effect upon parameter measured and overall test program.

Faw data sheets shall 1nclude 1i1dentification of actual instrument
used to acaunire the data, by model and serial rnumbsr.
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Rockbestos Company

r —
E ' L !® Pr.O. 15074NH
L !

INSTRUMENTS. INC.

Certificate of Ealibration

MODEL NO. 702-3 SERIAL NO.  £900-1
INSTRUMENT V. Test=Set yanyrFacTURER FHipotronics

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.lL. Instruments. The accuracy and stability of all
standards maintained by E.1.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 23 © andatarelativehumidityof L 50 percent.

Complete record of all work performed is maintained
by E.I.L. Instruments and is available for inspection upon

request.
58086-1
Calibration Report No. 2 Dated 4-22-85

Due 4-86
Certified by: J.B,/W.H.

A
A

o

Quality Assurance Manager

Traceability Data:

|
LB
-
» ) i g! v
il b g
o REoN -,
ot
) Vi . .

'f N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434
D.C. Current 230514 A.C. Current 227237

230537  Frequency  WWVB 60Khz. oy
Resistince <31129 Boulder, Co. B %
Capacitance 23103! Inductance 230390 £ -:

. as.

g‘v:
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— - Sheet of
E|
S TRUME N TS C
CAL DUE ¥ §¢ TEST REPORT 858086 1
“TEST 11oT.: /¥ T¢sT ¥
“PROC, NO. man MODEL - SER. Wo -
TE'ST'E‘D‘:% ug /: W M DAR"'EL 422 %j@ N Dﬂr’
Lok MEASUREDY VALUES
PROC. 1 ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL.
% , /Ky . (O / - /0/%
. 3 Ky . 30 .
4Ky L Y0e5 . 406 5
XKy , 2 Kv . 200 / 2001
.%kv L% . /05
KLy . 079
2 Ky Y . 5102 .57/
1. DLV L. 5 3?2 T 2
2.Kv 2:03/ 2,031
Form #400 ‘_SSETS USED ¢X/5, 7502



Rockbestos Company
P.0. 15074NH

INSTRUMENTS. INC.

Certificate of Ealibration

A v
" . tee

MODEL NO. 702-5 SERIAL NO. 8909-2
INSTRUMENT AC Test Set MANUFACTURER Hipotronics

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.lL. Instruments. The accuracy and stability of all
standards maintained by E.|.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 23 © andatarelativehumidityof L 50 percent.

Complete record of all work performed is maintained
by E.l.L. Instruments and is available for inspection upon

e

LW T L Ll ¥ e « TRV 3 - W
A - & g > ad L A \ 8
. : d oo A 8 . 3 2
: : v = ner WA mn s 3y
S SRREDE M Bt A “SMTCESR v SRS TV I ST Sy TR 5 ST G - SRS | A

ot
M L

Al

2 e

—

R 358086-2 4-22-85 y
Calibration Report No. Dated of
Due 4-86 5.
Certified by: J.B./W.H. - :

Y

Quality Assurance Manager T

Traceability Data:

N.B.S. Test Report Numbers > |
D.C. Voltage 230514 A.C. Voltage 229434 pre
D.C. Current 230514 A.C. Current 227237 .
230537  Frequency WWVB 60Khz. i
Resistance 231129 Boulder, Co. B> 352!

Capacitance 231031 Inductance 230390




) Sheet / of

S TRUME TS WC
CAL DUE < & T R— 858086 2
- . S L
- " . - - l
MEASURED VALUES
PROC. ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL.
LYKy . [Kv L 0/ L0 1

’ . 2964 | .29.4
L YKy . 397] 2g 7/
XKy .m___,‘_ia_i__wﬁ _"‘E%;z
oKV a
fﬁ.{ 557

ZKv 1.4 4907 —‘?0’7-

[ SKy /.9
2.0KV 4.?2%1.{—_ ngzi

Fora 00  ASSETS USED gyg/5 9502
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Rockbestos Company

| 1
‘ E I L '@ P.0. 15074NH
1

INSTRUMENTS, INC.

Certificate of Ealibration

MODEL NO. 702-5 SERIAL NO. £909.13
INSTRUMENT ggt%l“ge Test MANUFACTURER  Hipotronics

Calibration traceable 10 The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.lL Instruments. The accuracy and stability of all
standards maintained by E.1 L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colc-
rado. Calibration was accomplished at a temperature
of 230 and atarelative humidityof [ 50 percent

Complete record of all work performed is maintained
by E.l.L Instruments and is available forinspection upon

request.
Calibration Report No. J008-2 Dated 4-22-85

Due 4-86
Certified by: W.H./J.B.

Quality Assurance Manager

Traceability Data:

N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434
D.C. Current 230514 A.C. Current 227237

230537 Frequency WWVB 60Khz.
Resistance 231129 Boulder, Co.
Capacitance 231031 Inductance 230390
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: Sheet /

of

ST
CAL DUE y.¢¢ TEST REPORT 358086 3
“TEST INST.: A e
(g , Nl MODEL 77, - S NO
JES SR/ W] DATE & 22 A Z
o] MEASURED VALUES
PROC. ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL.
L Y Kv . KV .0 974 L, 0974
3KV . 3010 . 30/0
YKV . 397895 . 39 £9
TYRV , 2R/ . /98] L 9K/
Lo Ky . 027 Yy i
7 Ky c SKy . 492L ST
1. 5¢y /: D229 /.82 329
2Ky 2.007 2.007
rora #u00  ASSETS USED 523¢, 9502 ,9%15



Rockbestos Company

2 .
E ' L |® P.O. 15074NH
|
{ J

INSTRUMENTS. INC.

Certificate of Ealibration

MOCEL NO.  702-5 SERIAL NO.  £909-4
INSTRUMENT AC Test Set MANUFACTURER Hipotronics

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.IL. Instruments. The accuracy and stability of all
standards maintained by E.|.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 23 © andatarelativehumidityof L 50 percent.

Complete record of all work performed is maintained
by E.I.L Instruments and is available forinspection upon

request
58086-4 -22-8
Calibration Report No 3 Dated ‘ "

Due 4L-86

Certified by: J.B.

(AD «'

Quality Assurance Manager

Traceability Data: E--‘-"i

F.B.S. Test Report Numbers '

D.C. Voltage 230514 A.C. Voltage 229434 it
D.C. Current 230514 A.C. Current 227237 ;!!-,.,,"
230537 Frequency WWVB 60Khz. %

Resistance 231129 Boulder, Co. “"-§-’:i
Capacitance 231031  Inductance 230390 -«

Form 401, Rev. 10/83




s W el ok et et e, el e kit el Rl S D s

Bk b

2 # oMW ElL
“ - TEST REPORT
o oue - 86 P,
MEASURED VALUES |
PROC. [ — OUT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL,
L0 £V 7 , 7077 70/ AV
e S &V m:% e
'YLI/_._._%QL&L{_ -
. 300 AY <AV = 200( KV
L0 |, 3017 kv
yav LXK 4512{;& . SOTF v
1 2. SAY - S L&Y Z- S/ Rv
2 LY : . 20X LY

Form #400 /gf?f( 75 /5: FSOX



Rockbestos Company ; ‘

B e e T
E l L ‘ P.0. 15074NH
L J

INSTRUMENTS, INC

Certificate of Ealibration

- -

' —— Ny "-1.
B e et WP W - o
IR v SEEER S S P 2

MODEL NO.  702-5 SERIAL NO. 8909-5 gt
INSTRUMENT  AC Test Set  ymanNyFAcTURER — fiipotrondes | i
- r,?a”:’
Calibration traceable to The National Bureau of n "3_3’.
Standards has been accomplished on the above-named ‘.}

instrument by comparison with standards maintained by
E.IL. Instruments. The accuracy and stability of all
standards maintained by E.|.L. Instruments are traceable
to national standards maintained by The Nationa! Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 23 © andatarelative humidityof L 50 percent

Complete record of al! work performed is maintained
by E | L. Instruments and is available for inspection upon

request.
8086~ -22-8
Calibration Report No. » ’ Dated . .
Due 4-86
Certified by: J-B./W.H.
»5 - id
Quality Assurance Manager i
Traceability Data: 0l
N.B.S. Test Report Numbers ) "
D.C. Voltage 230514 A.C. Voltage 229434 “,E
D.C. Current 230514 A.C. Curremt 227237 A
230537 Frequency WWVB 60Khz. bl
Resistance 231129 Boulder, Co. : “'}::
Capacitance 231031  Inductance 230390 g b |
~ ,; 3
& (Aﬁ

Form 401, Rev. 10/83 g e
1 o \v" . af“‘!}i‘.




/of

—E |__L- Sheet
S TRUME NTR eC
CAL Du:= ‘-J'Y(p TEST REPORT 358086 ~
TTEST INST.LAC. ¥
N m i . ) I H - SER. ~=O 7
“TESTED BY .\ R | o i ATE . 22, A DATE 57
MEASURED VALUES
PROC. ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL,
. 4 KV . /KY e 207 % ., /073
-~ 3KV 30306 LAl
, YKy L Y40 20 L FO20
YRV . 2K¥ . 2021 , 202/
e oKy Lol S L09C
o ExXv | P006L X006
ZKy L OKv - 5059 | . 5059
/., 6Ky [ 525 /.525
2 kv 2.0:7 2.0/7
K]

Form #400

ASSETS USED g¢g/5 9502



Rockbestos Company

-
E l L ® P.O. 15074NH
i |

INSTRUMENTS, INC.

Certificate of Ealibration

MODELNO. 792-° SERIAL NO. 8909-6
INSTRUMENT AC Test Set  panuracTurer Fipotronics g
Calibration traceable to The National Bureau of n
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.l.L. Instruments. The accuracy and stability of all :
standards maintained by E.|.L. Instruments are traceable > ‘;'
to national standards maintained by The National Bureau {
of Standards in Washington, D.C. and Boulder, Colo-
rado. Cahbrauon was accomplished at a temperature >
of 23 ° andatarelativehumidityof L 50 percent
Complete record of all work performed is maintained
by E.l.L. Instruments and is available forinspection upon
request. 1580866
Calibration Report No. Dateg  4-22-85 ~ "‘
.‘“
Due 4-86 ' _(.f*;
f :J;Bo cBn : i
Certified by /W "’}%‘n
@ .-_:;>( .l
Quality Assurance Manager e
Traceability Data: vl
N.B.S. Test Report Numbers vﬁ':
D.C. Voltage 230514 A.C. Voltage 229434 e
D.C. Current 230514 A.C. Current 227237 A
230537 Frequency WWVB 60Khz. - ;”
Resistance 231129 Boulder, Co. .’“}ﬁj
Capacitance 231031 Inductance 230390 .=
N

! ot ", ] 1™ .‘4 3 AJ ¢ \
250 5 ~_-;l; el Ve ﬁ_ £ ...

e | Form401 Rev.10/83 -‘f

- "“ =!£¢



/of/

_____E .___L Sheet
o TRAR N L S
“TEST INST.: 7 SeF
[ MER. 1 o0 F MODEL - - 5 “SER. Yo -
Y-, ATE 4. 2 A A .
_MEASURED VALUES
PROC. ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL,
L KV . IKV —700% . 7005
P SKV . 300 . 1499
LYKV L, 99 . 239 7L
PRV 2Ky 2027 . 2002
Ky e (o QU2 - LOIO
£y . Y020 . 79 @
Z XV A . 5/00 . 506 2
S HKv /- 524 /. 5/E
r X 3% 2,020 000
Form #400

ASSETs USED ¢4§/5,7502



Rockbestos Company

" ® P.0. 15074NH
EIL

INSTRUMENTS. INC.

Certificate of Ealibration

"
e - 8./ .
P = e S -
4 R iaa '-.: e . oo ] " .
; o e ol = ., e i oy v
e st e S e e L s g il s 2 s R i i

700RAG-1 740697-2
MODEL NO. SERIAL NO.
INSTRUMENT Ammeter MANUFACTURER  [ockbestos

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
nstrument by comparison with standards mairtained by
E.lLL. Instruments. The accuracy and stability of all
standards maintained by E.I.L. Instruments are traceable s
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Cahbrahon was accomplished at a temperature a»_;" :
i
r
)

of 23 ° andatarelativehumidityof L 50 percent

Complete record of all work performed is maintained
by E.l.L. Instruments and is available for inspection upon
request.

:Q..f:‘:—;.;‘ Calibration Report No. _222000-7  pateq  4-22-85 o
..& Due  4-86 Bt
- T Certified by: J.B./W.H. il
ks ¢ <

S 3 Quality Assurance Manager g

. €, =

s q . - »

Y (_‘ Traceability Data:

L &
i j'"i N.B.S. Test Report Numbers ; w1
Y D.C. Voltage 230514 A.C. Voltage 229434 i
@5 D.C. Current 230514 A.C. Current 227237 T

v 230537 Frequency WWVB 60Khz. a7

ﬁ Resistance 231129 Boulder, Co. >
Capacitance 231031 Inductance 230390 R




— Sheet / of /

EIL

Sl TRUMENTE WC.
CAL DUE « .56 A TEST REPORT 858086 7
TEST INST.: Am
b ™ - “SFK. No = P
_BY [ W AlL .22 A
MEASURED VALUES
PROC. out
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL,
254 /Qa /0. Ll X /0. LG 2
204 27,8 97 2/:102 77
2 5a R L3 6 3
304 204 | 2/ 50/] 2/. 5077
LA 42 .23 Aol 2 25
204 52.359 52.35F
/504 Q4 %0335 | 4D, 3632
/OS5 A /107 2976 10727 - 296
Y GCuAT Py TR ANCE Con TIVW A A sFrEC]
oA TeéE UVROTY ¢F PRguitcus TEIT 126SeeiS e dlen  1pi
ACCFRTARILITY OF TEMS PP YIeUSey T TE) (e | Trie | 2L
LFRS  aAJOwwn) LA COLRTTAW FalieAd s JERE  prdecl) A AL Tre s
_’.. , L1077 T aMEMEE .p,ng ) CATED VALY RAS L T A
2N merd CL‘N;fxvﬁT'lJt“ IQT'%G R W .
7oA. -
? #ra . c
-
,Mi : ‘ ' =Yy Tm . "/

Porm #400  ASSETS USED Empro HAISO- 100, 502 , 143



Rockbestos Company

.'E ' L ® P.O. 1S074NH
L

INSTRUMENTS. INC.

Certificate of Ealibration

MODEL NO. 700RAG-1 SERIAL NO. 740697-13
INSTRUMENT Ammeter MANUFACTURER Rockbestos

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.LL. Instruments. The accuracy and stability of all
standards maintained by E.|.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Cagbrat-on was accomplished at a temperature
of 23 "andatarelative humidityof L 50 percent

Complete record of all work performed is maintained
by E.I.L. Instruments and is available for inspection upon
request.

Calibration Report No 2.8_%‘__ Dated 4-22-85

Due L=-86
Certified by: J.B./W.H.

Quality Assurance Manager

Traceability Data:

N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434

D.C. Current 230514 A.C. Current 227237
230537 Frequency WWVB 60Khz.

Resistance 231129 Boulder, Co.

Capacitance 231031  Inductance 2303%0

i&i ‘fgiﬁ'ﬁ‘&*’ é%’?‘é

Form 401, Rev 10/83 B
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_f_.l._l- Sheet of
- TRUMEN TR C
pAL DUE 4/?(; \ TEST REPORT 858086 8
TEST INST.: & L2
BROX S oo Aate SR Rocllca MODEL 7J0 RAG -7 SER. No. /92T 7~
D BY (/R /L DATE & Jot - ¥ 2O ACCEPTED BY C A 0 &S
MEASURED VALUES ,
PROC, ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL.
= DA /O4 109507 JO 9507
4 / 30%2 o/ 5%7‘?
A R . F77¢ 1208796
S04 s2ca 120877 1 2077/¢
Y0a iuz%__%ae
SAA £E3 £ X279
/1 50aA eda 59 7¢5Y 59.765¢
LL5 A Q7.35.48 (07.355
1”1’/ pui___[OF b7 AN o/ SiTicns ol 30 s LF T
on) THe  JANOTY o | SdFuicas  mer fFGL TS . S T -
A CCCPTAR I /Ty s erlienay WIED S CE  THE £
WAS O Awy D CORRECT B FACTC RS Ls-t:!Lf' - ADP ) i AUl iTie v
LCTUAL _ Ubiacl T2 A1 o7 < X4 Z ot A sy DCATED vatkies ST O
~ n*‘cé’..’ Co BT TIPT ~ ¢ -
#V// /b a
A F
. / b
‘ -1 ~ g bﬂd&;
“ - — - S—.
¥y .

Fora #400  ASSETS USED Empro 44 150-/00,9504, 8793



Rockbestos Companw

[ 1® P.0. 15074NH

INSTRUMENTS, INC.

Certificate of Ealibration

MODEL NO. 700RAC-1 SERIAL NO. 740647-4
INSTRUMENT  Ammeter MANUFACTURER FRockbestos

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by

a1 o ] e
R 1 R prot, v
o W e e o W
" w {
» N . ”
'W" 1 SRR S FEa e 24 T
4 4t A
\ \ ‘ /
7 - . " -
y { o . ( w "
eery ». oot v
L) - cranrt s’.
Sentt - euar cveel
bt} o Voer - 2 e
Ao $ p+4
- . ey~ MOt > MY B S B #

’“ E.l.L. Instruments. The accuracy and stability of all
4 standards maintained by E.| L. Instruments are traceable .
A to nationai standards maintained by The National Bureau ¥
VL of Standards in Washington, D.C. and Boulder, Colo-
< rado. Calibration was accomplished at a temperature i
ﬁ.a.ﬁ.“i of 23 © andatarelativehumidityof L 50 percent l"“;
f‘%,"" E Complete record of all work performed is maintained ;
Lt 2 by E.l.L. Instruments and is available for inspection upon o g
request. :
.f" ( Calibration Report No 358086-9  pated 4-22-85 1
.S Due 4-86 E' ;
(s Certified by: W.H./J.B. ! ity
B
t:-.- P i <
£ - ff Quality Assurance Manager k
" R,
83
:'f Traceability Data: E -
%‘ﬁ i sie:
N.B.S. Test Report Numbers |
D.C. Voltage 230514 A.C. Voltage 229434 i
D.C. Current 230514 A.C. Current 227237 i
230537 Frequency WWVB 60Khz. -
Resistance 231129 Boulder, Co. Y
Capacitance 231031 Inductance 230390 e




Sheet / of /

CAL DUE .96 TEST REPORT 358086 o

_TEST INST,: Qmim‘%
MFR £ MODEL %0 = SER. No. F i
A > & L A

o R /LM 3
P — Y ~7
MEASURED VALUES
PROC, ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALLUES FOUND LEFT TOL.
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Rockbestos Company

f ® P.0. 15074NH
EIL

INSTRUMENTS, INC.

Certificate of Ealibration

MODEL NO.  700RAG-1 SERIAL NO. 740697-5
INSTRUMENT  Ammeter MANUFACTURER  Fockbestos

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.IL. Instruments. The accuracy and stability of all
standards maintained by E.|.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 23 © andatarelativehumidityof L 50 percent

Complete record of all work performed is maintained
by E.|.L. Instruments and is available for inspection upon
request.

358086-10 4-26-85
Calibration Report No. Dated
Due 4-B86
Certified by: J.B.
Quality Assurance Manager
Traceability Cata:
N.B.S. Test Report Numbers
D.C. Voltage 230514 A.C. Voltage 229434 N
D.C. Current 230514 A.C. Current 227237 e
230537 Frequency WWVB 60Khz. e
Resistance 231129 Boulder, Co. S
Capacitance 231031  Inductance 230390 ey
-,.3!;%'-":‘
«

Form 401, Rev. 10/83 )
i v Wy VI . (7 .-f"ﬁ’."'.‘ j
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EIL
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CAL DUE 4.7¢ _ TEST REPORT 85808619

- N : LA YN A 9
N ™ v 5
PROC J e (XL
[ESTED E J A

PROC. ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL.
Z5A T OA /0. 4 /0. %
20A 20,7
204 D75
D4 %23 20 ‘ﬁ :
A & :3 14y
QO.A_.__%‘LAG ERA
/304 . QQ.;T
(054 (07 107.9

Form #u00  ASSETS USED £m,ofb HA 150-/00 , 9502 ,8/4 3



Rockbestos Company

E l L|® P.O. 15074NH

INSTRUMENTS, iNC.

Certificate of Ealibration

MODEL NO.  700RAG-1 SERIAL NO. 740697-6
INSTRUMENT  Ammeter MANUFACTURER  Fockbestos

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.IL Instruments. The accuracy and stability of all
standards maintained by E.|.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 23 © andatarelativehumidityof L 50 percent

Complete record of all work performed is maintained
by E.I.L Instruments and is available for inspection upon

request.
- 4L-22-85
Calibration Report No Me0ome-1 Dated

Due 4-B6
Certified by: J.B.

Quality Assurance Manager

Traceability Data:

N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434 }' <
| D.C. Current 230514  A.C. Current 227237 W,
s . 230537 Frequency WWVB 60Khz.
- Resistance 231129 Boulder, Co. > L
4 Capacitance 231031 Inductance 230390 A
t:‘4 e
E-w}a 0@ H
g 4 Form 401, Rev. 10/83 ok
T : gy
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CAL DUE 4.9 ) TEST REPORT 85808 11
S MODEL ) " SER. No / @
e A . 3 v
ASURED VALUES '
PROC. out
SEE FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL.
254 70 4 70 . P« 0 . J55
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f% e oF15 A dA
304 204 A7 d7L | I FIL
%& Y &2 /s v 4
4
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Rockbestos Company

3

i1

| ® P.O. 15074NH =~
' ’ ““5}1

r | !

INSTRUMENTS, INC.

Certificate of Ealibration

MODEL NO.  700RAG-1 SERIAL NO. 740697-7 N
INSTRUMENT  Ammeter MANUFACTURER  Rockbestos bl
PN 4 }}:3:‘:
Calibration traceable to The National Bureau of “"Q;;i
Standards has been accomplished on the above-named ; i
instrument by comparison with standards maintained by B ;??‘.‘
E L Instruments. The accuracy and stability of all
standards maintained by E.|.L. In truments are traceable 7 ]
to national standards maintained by The National Bureau "‘ﬁ%,;”;y
of Standards in Washington, D.C. and Boulder, Colo- al
rado. Calibration was accomplished at a temperature > i
of 23 © andatarelativehumidityof L 50 percent. ;
Complete record of all work performed is maintained ’
by E.|.L. Instruments and is available forinspection upon 7 @ o1
request. ot
Calibration Report No 358086-12 Dated 4=-26-85 '*“!3;’-"4-"
» ‘i
i ko ’ﬁfﬂ‘?fi
&‘&mﬂz@m@ hes
Quality Assurance Manager e
~otti
)
Traceability Data: R
L

N.B.S. Test Report Numbers ; 1

D.C. Voltage 230514 A.C. Voltage 229434 2
D.C. Current 230514 A.C. Current 227237 4 ﬁ}"'”
230537 Frequency WWVB 60Khz. -
Resistance 231129 Boulder, Co. i i
Capacitance 231031  Inductance 230390 s
W/ a
> " 5;';
Form 401, Rev. 10/83 i

l‘ \ Qf‘! ;
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" TRUME NTE W
CAL LUE ¢ . 9( TEST REPORT 85808612
W—W"‘m‘j&ﬁ: . R MODE - BER. No. e 7 -
_WWA ;égLi -z“té"‘—m? ACCE DAT
_MEASURED VALUES |
PROC, ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL,
25 4 /O A /.3 1/ /0. 2/
é%e <O | SO . L
=254 " =25, 75
SIA 20a %.L_L__? .__..aczb%’z
[y g <.
SOA Slile D/l
/S0 A A 59,675 59.475
/054 L0 Le 15 200 |5
Fora #400  ASSETS USED Emprs M 150 - /00 9502,8/93



Rockbestos Companv

‘E ' L’|® P.0. 15074NH
L |

INSTRUMENTS, INC.

Certificate of Ealibration

MODEL NO. RFT SERIAL NO. 7176795 i
INSTRUMENT Temp. MANUFACTURER Partlow i
Indicator ‘

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comgarison with standards maintained by
E L. Instruments. The accuracy and stability of all
standards maintained by E |.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. « . Boulder, Colo-
rago. Calibration was accomplished at a temperature
of 23 9 andatarelativehumidityof L 50 percent

Complete record of all work performed is maintained
by E.I.L. Instruments and is available for inspection upon

AT 58086-13 4-22-85
Calibration Report No. 3 - Dated :

Due 4L-86

Certified by: P-G.

Quality Assurance Manager

Traceability Data:

N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434
D.C. Current 230514 A.C. Current 227237
230537  Frequency WWVE 60Khz. g
Resistance 231129 Boulder, Co. e 4
Capacitance 231031  Inductance 230390 P

o

# &

‘..‘-‘;- -

Form 401, Rev 10/63 :
t!‘}h;

,;\",. ‘ &2

T ———
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Rockbestos Company
P.0. 15074NH

r ®
EIL

INSTNMNTS INC

Certificate of Ealibration

MODEL NO. RFT 7176796

CERIAL NO.

*l

INSTRUMENT  Temp. MANUFACTURER Partlow iy
Indicator > € =i

’—ii‘z!}.sﬁj

Calibration traceable to The National Bureau of . 'ga
Standards has been accomplished on the above-named % 1
instrument by comparison with standards maintained by "‘Iﬁ“‘
E.lL Instruments. The accuracy and stability of all . i
standards maintained by E.| L. Instruments are traceable 3 "
to national standards maintained by The National Bureau »tl%},h
of Standards in Washington, D.C. and Boulder, Colo- . -
rado. Calibration was accomplished at a temperature »
ot 23 ° andatarelativehumidityof L 50 percent. eept®)
Complete record of all work performed is maintained : 'T'.’,:aﬁ‘
by EI L Instruments andis available forinspection upon _‘:*.( -
avest 158086-14 4-22-85 F
Calibration Report No Dated e "'"‘?f-"-z
Due 4‘86 - _12;5'

Certified by: P-G. *m'f?’}

o @ ::

Quality Assurance Manager ,ﬁ!}-?,;

>ty

Traceability Data:

N.B.S. Test Report Numbers Gt i

D.C. Voltage 230514 A.C. Voltage 229434 e “1
D.C. Current 230514 A.C. Current 227237 ‘m‘
230537 Frequency WWVB 60Khz. iy |

Resistance 23112 Boulder, Co. : “‘:‘s.i;.é.‘
Capacitance 231031  Inductance 230390 S8
_‘ifiﬁ”_,

LR ¢ ':

Form 401 Rev. 10/83 -‘*

‘ﬁi ’ %’?@%’%ﬁw
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CAL VDUE 4.§9¢ TEST REPORT 858086 1 4
!!st Iﬂs! H gl NGl
: he! M £ SER. No /74,7 L 7% &
- J{= DA S . A
MEASURED VALUES
PROC, ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALLUES FOUND LEFT TOL.
73-7¥5°C x5° ?3%% /r@,.j_
/ e / L g
éff (%o 1 X&. 7
Form #0400  ASSETS USED Y254
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Rockbestos Company

E i le@ P.O. 15074NH
L

INSTRUMENTS. INC.

Certificate of Ealibration

MODEL NO. RFT SERIAL NO. 3176?97
INSTRUMENT  Temp. MANUFACTURER Partlow
Indicator

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.L.L. Instruments. The accuracy and stability of all
standards maintained by E.|.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Cclo-
rado. Calibration was accomplished at a temperature
of 23 © andatarelative humidityof L 50 percent.

Complete record of all work performed is maintained
by E |.L. Instruments and is available forinspection upon

reques’
358086-15

Calibration Report No. 4-22-85

Dated
Due 4-86

Certified by: P.G.

Quality Assurance Manager

Traceability Data:

N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434

D.C. Current 230514 A.C. Current 227237
230537 Frequency WWVB 60Fhz. ’

Resistance 231129 Boulder, Co. SN ES

Capacitance 231031 Inductance 230390 ES N

]

Form 401, Rev. 10/83 | .1
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= F 2 2 é S e

RE e
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—E—T-L .  Sheet
TR N TR G
2 i
CAL Due . 86 TEST REPORT 358086 5
- ] “SER, No
ATE 25 . g2 AC ——mrvm%&m:
__MEASURED VALUES
PROC, T ouT
Crip FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL.
10-190°C _70° 70, 4 70.9
2 /° /22,3 1 22. 3
L9 0° 19/ & 19/, 6
Form #400 ASSETS USED g25(




Rockbestos Company

TE l L P.O. 15074NH
b

J
INSTRUMENTS, INC

Certificate of Ealibration

MODEL NO. RFT SERIAL NO.

INSTRUMENT Temp. MANUFACTURER
Indicator

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
EIL. Instruments. The accuracy and stability of all
standards maintained by E.| L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 23 © andatarelativehumidityof L 50 percent

Complete record of all work performed is maintained
by E.L.L Instrumentsandis available forinspection upon
request.

Calibration Report No. 358086-16 Dated 4-22-85
Due 4-86

Certified by: P.G.

Quality Assurance Manager

Traceability Data:

N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434

D.C. Current 230514 A.C. Current 227237
230537 Frequency WWVB 60Khz.

Resistance 231129 Boulder, Co.

Capacitance 231031 Inductance 230390




Sheet

35808616
SER. No
- DA
MEASURED VALUES |
PROC. ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL.
G0 -160°C (X el %7 9
/Lo D° fo 2. 142

Form #400 AS.SETS USED 3254



Rockbestos Company

| -3
E ' L I® P.O. 15074NH
! |

INSTRUMENTS, INC.

Certificate of Ealibration

MODEL NO. 2¢0-7 SERIAL NO. 712397
INSTRUMENT  VOM MANUFACTURER Simpson

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.LL. Instruments. The accuracy and stability of all
standards maintained by E.|.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 23 ° andatarelativehumidityof L 50 percent.

Complete record of all work performed is maintained
by E.I.L. Instruments and is available for inspection upon
request.

Calibration Report No. 358086-19 pateq 4-22-85

Due 4-86
Certified by: W.H.

-

Quality Assurance Manager

Traceability Data:

N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434 g€y
D.C. Current 230514 A.C. Current 227237 R
230537 Prequency WWVB 60Khz. W o

Resistance 231129 Boulder, Co. |y
Capacitance 231031 Inductance 230390 ':’ ’,
‘s;};}‘:‘-"‘_‘

_Form 401, Rev. 10/83
Y S W =~
3 i
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S TRUME NTR G

TEST REPORT 35808619

MODEL SER, Yo

‘ Sheet / of

r)msux_zn'wxwts
PROC, ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL,
DCV ™ 7. 001 7.007
%5'/ 2.50 2. 507
/O v 10.00 [/0.00
<NV 0.00 S50.00
gQL___SQ_'Q.__, 50 .0
o0 v KR00.0 00 O
1000y 7000 /000
- DCV ~/0V -/0.0/ -70.0J
ACV 2.5V T el W -
/O vV 1 1 E
S0V IAMQF [ MO ~x
2507 1 T ¥
SQ0 V - B
50us [250my | S0uA £0.00 35,00
250my 59 & 7655 &
DCma ImA . 015 /. 000
(O ma 10.25 20 .0
4 %qé
Oma 5 9.5
10A [a /.0/] 7. 00
KX/ /Q - q.5 7. 5
100 N /00 /00
KXi00 /K 70 /O
[OK n_ 00 /00
KX/10n00D 100K~ 7O 70
/A 00 /00
Form #400 ASSETS USED ?‘/é‘/
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Rockbestos Company

rE I L\® P.0. 15074NH

L J
INSTRUMENTS, INC

Certificate of Ealibration

MODEL NO. 710-1 SERIAL NO. 7962-00
INSTRUMENT g:t%lt Test MANUFACTURER Hipotronics

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.lL. Instruments. The accuracy and stability of all
standards maintained by E.I.L. instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 23 © andatarelativehumidityof L 50 percent.

Complete record of all work performed is maintained
by E.1 L. Instruments and is available ror inspection upon

PO 158086-23 4-22-85
Calibration Report No Dated

Due 4-86
Certified by: J.B./W.H.

Quality Assurance Manager

Traceability Data:

N.B.S. Test Report Numbers F

D.C. Voltage 230514 A.C. Voltage 229434 2
D.C. Current 230514 A.C. Current 227237 o
230537 Frequency WWVE 60Khz. - NP

Resistance 231129 Boulder, Co. - ‘*2

Capacitance 231031  Inductance 230390

Form 401, Rev. 10/83 i

S " s 3 T 3 X 3 * <&
S A L P e 55*
S Bra=S N s af |




Sheet [/ of /[

1 TR U N TR (C.
CAL DuE ¢.g¢ TEST REPORT 85808623
TTEST INST.:
Was% MODEL SE%. E:oi gzzzz ~00
R SOH A DA 3

MEASURED VALUES

FROC, ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL.
2.8 Ky . 5 kv . 9990 L4359
/:B&y 1. 85099 49907
2.5Kv ol 2. 4987
Ky / &y . 9573 c 9695
[OKY 2K 4.9/ /- &9 2.
7Kv .95/
Tk 50 77

Form #400

ASSETS USED 513¢, 9502



f il " <3383,
E ' L |® P.O. 15074NH *"%i;.::.‘

<17

— J P> 5t

INSTRUMENTS, INC.

|
Rockbestos Company ; i
|

PIL Tt

Certificate of Calibration

”’;?J
-z\(i"i
¢ —pgiive !
MODEL NO. 42831 s SERIAL NO. %253342 T
Kelvin e T
INSTRUMENT MANUFACTURER Northrup S o 1
X .‘:f.‘
-
Calibration traceable to The National Bureau of n *::,:d
Standards has been accomplished on the above-named .;m]
instrument by comparison with standards maintained by e"’“s’:‘;,
E.LL. Instruments. The accuracy and stability of all _'_. 4 ;’
standards maintained by E.|.L. Instruments aretraceable 1
to national standards maintained by The National Bureau i,
of Standards in Washington, D.C. and Bouider, Colo- ,::T
rado. Calibration was accomplished at a temperature > -_;;i-f-_'.
of 23 ° andatarelativehumidityof L 50 percent. "f.}i'i"}
Complete record of all work performed is maintained AT
by E.l.L. Instruments and is available for inspection upon Soq et
request. 5808677 R b |
Calibration Report No. 3 =2 Dated ~26=8
Due 4-86
Certified by: W.E.
Quality Assurance Manager o !
wl ’..5'_.:8 |
;~§".;d‘
Traceability Data: pIEET
N.B.S. Test Report Numbers % ;
D.C. Voltage 230514 A.C. Voltage 229434 o
D.C Current 230514 A.C. Current 227237 F e
230537 Frequency WWVB 60Khz.
Resistance 231129 Boulder, Co.
Capacitance 231031  Inductance 230390 =4

S
.....

-, W A




B TRUME TS G

TEST REPORT ] 5o "
CAL DU < Pé - 85808637
': K€/ ytLn Dr:dat

PROC, NO, fma MODEL — SER, 1L ITITI
W—mﬂmﬁ% —DATE 7‘ il

MEASURED VALUES
PROC, our
STEP FUNCTION NOMINAL AS OF

NO. TESTED VALUES FOUND TOL,

Form #400 ASSETS U3ED 93|43 339/ 34oy , 3354, 4ra




Rockbestcs Company

hE l L l® P.0. ),074NH
|
L J

INSTRUMENTS, INC

Eertificate of Ealibration

MODEL NO. 1864 SERIAL NO. 2311
INSTRUMENT IR Set MANUFACTURER  General Radio .

Calibration traceable to The Nation2; Bureau of
Standards has been accomplished on the above-named
instrument by comparison with standards maintained by
E.IL. Instruments. The accuracy and stability of all
standards maintained by E.1.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 27 o andatarelativehumidityof 1 so percent

- Complete record of all work performed is maintained

by E.l.L. Instruments and is available forinspection upon ;, 4.1
request. 5808640 & i
a2l L

Calibration Report No. 3 - Dated 4-24-85 ”“}‘-:
Due 4-86 : ,:2;]

Certified by: W.H. -

b Ho

? < ii

Quality Assurance Manager ',.s‘*hsg

““lg:_!z::

Traceability Data: 857 |

N.B.5. Test Report Numbers "\’?‘:.

D.C. Voltage 230514 A.C. Voltage 229434 it
D.C. Current 230514 A.C. Current 227237 A
230537 Frequency WWVB 60Khz. . T

Resistance 231129 Boulder, Co. !

Capacitance 231031  Inductance 230390 oy
il

.( '.;3

Form 401 Rev. 10/83 ﬂ__-
., - .-.r‘m

- . "V/
“o ‘
i A gar

L
\

SPOWreH




&"/&‘J%OS " Sheet / of 7/

2%, /So7¥N ElL
P9l Due ¢-56 TEST REPORT

358286 - b

e HELASD VALUES -
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL.
CHS
Lokae | Sehe S (xieex) |. S (x/60k)
0048 l ( l (x/00%)
/e /74 /774 77
76772 79 987%a | 2.00x/0r) | 2.6 (x/071)
Jo0 rla /. OIZ & o | 70 (Xicorm) | 70 (XIco M)
/ Ga HEE L Wi-7! L Ge
/0 6o 9.97&2 X10 [{x/ce)
/0 e ¥ o | [/ (xeeG) | /) (x)c06)
L 217 & {7 7o /7 e 172
Wy {7 S | Y87 | JSs7
70 /e /9 38/ %e |20 (xior) | 20 Cxjer7)
1 /oC7% /- 0/3 G2 (/o (xjcom) | /6 Crjoor7)
/1 &8 /.02 &al| /Ga /Ga
/062 9.92362 | /(x06) | 7 (x/06)
1o0 Co. 95 Ga | | (xre6) | [ (xive6)
\

rora #4600 s sek: 3779, 750, 675/, 6782, 677¢



Rockbestos Company

| ® P.O. 15074NH it
| i
| S | &

INSTRUMENTS, INC.

Certificate of Calibration ‘,

: _f}*’-ﬁa4

MODEL NO.  RFT SERIAL NO. 7176859 iy

INSTRUMENT Temp. Indicator MANUFACTURER Partlow ‘1
'123}.5:;
Calibration traceable to The Natioral Bureau of " --:g‘”
Standards has been accomplished on the above-named o "._a

instrument by coraparison with standards maintained by ?"ﬁ%:"l
E.I.L. Instruments. The accuracy and stability of ail z ‘:-:

standards maintained by E.I.L. Instruments ar2traceable 2 j

to national standards maintained by The National Bureau u‘-'ﬁ%gf".
of Standards in Washingto, D.C. and Boulder, Colo- R %
rado. Calibration was zccomplished at a temperature 4;;5@
of 23 © andatarelative humidityof 50 percent “'JI}{’

Complete record of all work performed is maintained i

by E.I.L. Instruments and is available for inspection upon 2 €1

request. 8086 il
- N . ek §BEs.

Calibration Report No. 35 A Dated 4-22-85 i ;;.-‘.ﬂ‘
e

me 4'86 r ,.:g;‘?.:

ifi > P.G- .‘..."

Certified by: s,

S

Quality Assurance Manager A 4

.

Traceability Data: e

N.B.S. Test Report Numbers i j

D.C. Voltage 230514 A.C. Voltage 229434 =43

D.C. Current 230514 A.C. Current 227237 F g

230537 Frequency WWVE 60Khz. -

Resistance 231129 Boulder, Co. - “',f:

Capacitance 231031 Inductance 230390 Y
-.;i;;;.—

G g 11

Form 401, Rev. 10/83 .ot Iy !
; Y 9 ¥ . \' y ROt T ts":icz




‘ ._ Sheet _/ ot /

S TRUME TS G
CAL DuE Y % EE s 85808651
: SER, No
A
ouT
STEP FUNCTION NOMINAL AS AS OF
NO. TESTED VALUES FOUND LEFT TOL.
100 - JOO°C 100° 99. ¢ 99 ¢
LEX® J 22,1 792, )
(509 /57. % /51.5
200° 204 1 204 1

Form #4600 ASSETS URED 254



Rockbestos Company

®
E ' L P.O. 15074NH

INSYRUMENTS INC

Certificate of Calibration

B Q
>
MODEL NO. 595 SERIAL NO. 60501 "tl;"’
INSTRUMENT Chart MAN''FACTURER Omega BR
Recorder A
E>- - =13

- y.i‘u?p

et

Calibration traceable to The National Bureau of .

& Standards has been accomplished on the above-named - f;

?,- y instrument by comparison with standards maintained by e 20

bt - E.l.L. Instruments. The accuracy and stability of all ot
standards maintained by E.|.L. Instruments are traceable > € =i
to national standards maintained by The Nationai Bureau L ..a.'“h '

of Standards in Washington, D.C. and Boulder, Colo- Bt

rado. Canbratnon was accomplished at a temperature -5

of 23 ° andatarelative humidityof L 50 percent. i
Complete record of ail work performed is maintained gz
by E.L.L. Instruments and is available for inspection upon ;= ‘ﬂi}’ 3
request. j§}1fﬁf
Calibration Report No. _358086-60  pateq = 4-25-85 '"-“»‘.

g
" Due 4~86 .,‘_1

Certified by: w.H.

Bobaio Qllecin g

Quality Assurance Manager

Traceability Data:

N.B.S. Test Report Numbers

x' D.C. Voltage 230514 A.C. Voltage 229434
,,ﬁq%.; D.C. Current 230514 A.C. Current 227237
€5 230537 Frequency WWVE 60Khz.
| T Resistance 231129 Boulder, Co.
;é%”' Capacitance 231031 Inductance 230390
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Rockbestos Company

E ' Li® P.0. 15074NH
L |

INSTRUMENTS. INC.

Certificate of Ealibration

54
MODEL NO. 0-160PSI SERIAL NO. 3
INSTRUMENT Fressure Gage  MANUFACTURER  Helicold

Calitration traceable to The National Bureau of
Stancdards has been accomplished on the above-hamed
ins‘rument by ~Zinparison with standards maintained by
c.l.L. Instruments. The accuracy and stability of all
standarc’s maintained by E.|.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 23 ° andatarelativehumidityof L 50 percent.

Complete record of all work performed is maintained
by E.I.L. Instruments and is available for inspection upon
request.

Calibration Report No. 322086=75 __ pateq 4=26-85

Due 4-86
Certified by: W.H.

Quality Assurance Manager

Traceability Data:

N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434
D.C. Current 230514 A.C. Current 227237

230537 Frequency WWVB 60Khz.
Resistance 231129 Boulder, Co.
Capacitance 231031  Inductance 230390

Form 407, Rev. 10/83
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(’ ~ Rockbestos Company

'E I L‘@ P.0. 15074NH
| |

INSTRUMENTS. INC.

Eertificate of Ealibration

MODEL NO. 0-160PST SERIAL NO. 355
INSTRUMENT  Pressure Gage MANUFACTURER  Helicoid

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-hamed
instrument by comparison with standards maintained by
EIL. Instruments. The accuracy and stability of all
standards maintained by E.I.L. Instruments are traceable
to national standards maintained by The National Bureau ®
of Standards in Washington, D.C. and Boulder, Colo- Ay
rado. Calibration was accomplished at a temperature
of 23 © andatarelative humidityof I 50 percent

Complete record of all work performed is maintained
by E.I.L. Instruments and is available for inspection upon

request.
358086-76 2
Calibration Report No. Dated 4-26-85

Due
Certified by: P.G.

o b oiin

Quality Assurance Manager

L3550

Traceability Data:

N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434

D.C. Current 230514 A.C. Current 227237
230537 Frequency WWVB 60Khz.

Resistance 231129 Boulder, Co.

Capacitance 231031 Inductance 2303%0
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Rockbestos Company
P.0. 15074NH

INSTRUMENTS, INC.

Certificate of Ealibration

MODEL NO. N/A SERIAL NO. 96576
INSTRUMENT Thermometer MANUFACTURER Erteo

Calibration traceable to The National Bureau of
Standards has been accomplished on the above-hamed
instrument by comparison with standards maintained by
E.LL. Instruments. The accuracy and stability of all
standards maintained by E.l.L. Instruments are traceable
to national standards maintained by The National Bureau
of Standards in Washington, D.C. and Boulder, Colo-
rado. Cahbrat:on was accomplished at a temperature
of 23 ° andatarelativehumidityof L 50 percent.

Complete record of all work performed is maintained
by E.I.L. Instruments and is available forinspection upon
request.

Calibration Report No. 358086-77 pateq  4-26-85
Due 4-86

Certified by: W.H.

Quality Assurance Manager

Traceability Data:

N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434 i
D 2. Current 230514 A.C. Current 227237 i
230537 Frequency WWVB 60Khz. »‘-2;;_.5;:

Resistance 231129 Boulder, Co. b 55 1
Capacitance 231031  Inductance 230390 P
“EES

> € :

Form 401, Rev. 10/83 b !
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' S ®
E ' L: Rockbestos Co.

Sl INSTRUMENTS. INC. »,0.#1507, NH

Certificate of Ealibration

2 A
MODEL NO. 270282-1-4-R SERIAL NO. 840424044 -25 - ;:1
INSTRUMENT Recorder MANUFACTURER Malytek &‘& g
& s
il % %
s

Calibration traceable to The National Bureau of Standards

in accordance with MIL-STD-45662 has been accomplished
on the above-named instrument by comparison with stan-
dards maintained by EIlL Instruments. The accuracy and
stability of all standards maintained by E.IL Instruments are
traceable to national standards maintained by The National
Bureau of Standards in Washington, D.C. and Boulder, Colo-
rado. Calibration was accomplished at a temperature
of 23 © and at a relative humidity of [ 57 per cent
e Complete record of all work performed is maintained
o by EIL Instruments and is available for inspection upon
request. The instrument was/was not out of tolerance when
initialty received by E.IlL Instruments, Inc.

Calibration Report No. Dated 9-20-85

Cert'fied by: W.H. 6
Quality Assurance Manager

Traceability Data:
N.B.S. Test Report Numbers

D.C. Voltage 230514 A.C. Voltage 229434

D.C. Current 230514 A.C. Current 227237
230537 Frequency WWVB 60Khz

Resistance 231129 Boulder, Co.

Capacitance 231031 Inductance 230390

Temperature 229053
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KAUFMAN INSTRUMENT LABORATORY

DIV OF TECHMIFAR INDUSTRIES. NG
OMOE™ SOUANL WATY 14
1120 Cirwi AVIDRE ~AMDEN CT OB8 ' ¢
A e 2F -1

24 May, 1503

ST AND A RDLG
—A BOR A TORY

Subject: L & N Mod. 86950 Millivolt Potentiometer, s/n 1602248
Mfg. Rated Accuracy: Per Manual
Deviation khen Tested: None

Submitted By:

CEROCKX WIRE & CABLE

Activity: Certification
Test No: 33952

Standard: R.F.L. Model 1605, s/n 144, certified to an accuracy of
.02% of actual reading, directly traceable tc N.B.S,
S June, 1982, Due: 5 June, 1983.

Ref .

N.B.S. Test Nos:
Standard Cell Test # 230273

Source: N.B.S. Date:4/12/83 Due:

Current Transfer: # S21/222331
Voltage: # 521/222331
Res. Standard: # 221.01/220188

Our calibration system complies with MIL-STD-45662.

4/12/84

Tests were conducted at an asbient temperature of 70° F. and 48%
relative humidity.

The subject item was calibrated within the manufacturers spec-

ications,

By:

Aabrs

KAUFMAN INSTRUMENT LABORATORY
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TELEPHONE  (203) 772-2250

THE ROCIKBESTOS CONI2PANY

NEW HAVEN, CONNECTICUT 06504 USA TELEX 710-465-2149

By: <G Aug 29 1984 P
Equipzent: Stop watert (DimeTmen imx)u;;ﬂ 225 % Maximum Allowable Error
Menufacturers Bocaspoy L-C. 2 Maximum Mecsured Error
Model: e {42 Remarks: WLgu btPAi-’ngv-‘ Sra~ 3aRY)
Sevtad 1 R 39427 Fi2st ok Toitiae CaBevTion
cwe #:
Scale* 00 =-27573 mu
Location:
Standards Used:
WiV TRAISSicn = DT Faum
AIRS - (oo Tiuac-3
| SID, | TEST DIFFER, STD. | TEST DIFFER, |
VALUE VALUE | FrROM STD, % ERROR VALUE VALUE FROM STD, | % ERROR
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THE ROCIKIBESTOS CONIPANY

(8’ NEW HAVEN, CONNECTICUT 06504 USA TELEPHONE (203) 772-2250 TELEX 710-465.2149
Calibrated . ?6\ ié/
By:

Equipment: J 2, g rﬁ- o) o Merer

May &3, 1985 D te

5 ('__ 2 Maximum Aliowable Error

Msnufacturer: Ogion  trsomecr) | o R
Model: Yol Remarks: CRAGUZLATD 1R
Serial #: 1227 EWCH o

cwe #:

Scale: C-maH O°c - ¥o'c

Location: Aurows v’

Standarde Used:
SuFrag s H 1D o0
S TANSALY \aufﬁ L Sgu_u'.a-:

Tomp ¢z Bume  Scewtien = 256 °C

STD. TEST DIFFER. STD. TEST DIFFER.
VALUE VALUE | FROM STD, 2 _ERROR VALUE VALUE FROM STD, % ERROR
0 U0e /0.00 ¢ C

25°¢
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TELEPHONE (203) 772-2250

THE ROCIKIBES TS CONMI2ANY
NEW HAVEN, CONNECTICUT 06504 USA

TELEX 710.465-2148

Calibrated - ? . &
By: < & 4"“‘ 1/ //\l - Date
- A
Equipment: TyPF R ThtXmo caudies 1 2 ¢ _ % Maximum Allowable Error
" . M( h -
Manufacty-er: L0ES Mol % Maximum Mezsured Error
Mode. : TVPE K Remarks:
Serial #: Ty - THS = Tehiny
cwe #:
Scale*
Location: _ AwTD¢ AL
Standarde Used:
LETDS ¢+ aglpiRed  Miwwe.T  Prevte ne e
min  KeqC s/a 18C2291%
28 BAtri - £\ (Y Trand wATERL
STD. “TEST DIFFER, STD. “EST DIFFER.
VALUE VALUE | FRoM STD, X ERROR VALUE VALUE FROM STD, % ERROR
TH T Jr 1t}
2F 327 4 ¢ 32°F i~ ¢ <
g: 2 i2°F 0 ¢ 2:2%° 2,2 C c
TH2
2¢F 32 4 C
2127 212%F ¢ la
T3
27 321 C C
212°F 2127 O O
K THY
3;¢F 327 o ¢
2K 212~ e ¢
TS ‘|
327 320 o )
22%F | zi2%¢ 7, 0 1*
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‘5 THE ROCIKIBESTOS CONIIPANY
TELEPNONE (203) 772-2250

! NEW HAVEN, CONNECTICUT J6504 USA

TELEX 710-465-2149

Calibrated % o 4 e
By: : XM s S Date
Equipment: GamDgh LlarRass.  Fun.mireX 2C C I Maximum Allovable Error
. '.‘\' ‘,’,’- [ ¢ T’.l’; ”
anfesturens i [* 6.3 2 Maximum Mezsured Error
Model: Y2da (AA TS Remarks: fose. £l pon T
2
Serial #: 4753
cwe #:
Scale’ ~HC T YC AT o
Location: Aipces ™ The2
Standards Used:
STPWATCH  mjn 468 S/~ R37427
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VALUE VALUE | FROM STD, 2 ERROR VALUE. VALUE FROM STD, | % ERROR
¢ "
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