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Abstract

This document describes the evaluation of an 8/C #12 AWG Meggitt Safety Systems
electrical cable and several support systems and attachment methods, when exposed to
the ASTM E119 time-temperature heating curve for a period exceeding one hour. All
supports and connections remained firm and secure. Electrical testing was performed
on the cable before, during and after the testing, and the minimum acceptance criteria
were met.

The details, procedures and observations reported herein are correct and true within the limits of
sound engineering practice. All specimens and test sample assemblies were produced, installed
and tested under the surveillance of either the manufacturer's or the testing laboratory's in-house
Quality Assurance Program. This report describes the analysis of a distinct assembly and includes
descriptions of the test procedure followed, the assembly tested, and all results obtained. All test
data are on file and remain available for review by authorized persons.
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INTRODUCTION

The objective of this test program was to demonstrate the performance of an 8/C #12 AWG
Meggitt Safety Systems, Inc. fire resistive cable and cable support designs during a 1-hour fire
exposure and following exposure to a hose stream test. The furnace temperatures, furnace
thermocouples, Megger testing and hose stream testing were conducted in accordance with
Generic Letter 86-10 Supplement 1.

TEST PROCEDURE

Horizontal Test Furnace

The 7’ x 12’ x 40” deep horizontal test furnace is designed to allow the specimen to be uniformly
exposed to the specified time-temperature conditions. It is fitted with 26 symmetrically-located
diffuse-flame natural gas pipe burners designed to allow an even heat flux distribution across the
under surface of a horizontal test specimen. Furnace pressures may be maintained at any value
from +0.03" W.C. to -0.05" W.C. The furnace has been constructed so that the front (40” x 12°)
wall section can be removed to allow the evaluations of wall/ceiling interfaces and other specific
applications.

7' x 12' Horizontal Furnace (Plan View)

The temperature within the furnace is determined to be the mathematical average of
thermocouples located symmetrically within the furnace and positioned twelve inches away from
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the horizontal face of the test specimen. The materials used in the construction of these
thermocouples are those suggested in the test standard. During the performance of a fire exposure
test, the furnace temperatures are recorded every 15 seconds and displayed for the furnace
operator to allow control along the specified temperature curve. For report presentation purposes,
the data is saved once per minute.

The fire exposure is controlled to conform with the standard time-temperature curve shown in
Figure 1, as determined by the table below:

2500 TirPe Temperature

2250 - (min) CF)
2000 -
T 1750 0 68
S 15001 5 1000
2 1250 10 1300
§ 1000 - 20 1462
€ 750 30 1550
5001 60 1700
250 90 1792
S 120 1850
0 60 120 180 240 300 360 420 480 180 1925
Time (min) 240 2000
300 2075
360 2150
420 2225
480 2300
Figure 1

The furnace interior temperature during a test is controlled such that the area under the time-
temperature curve is within 10% of the corresponding area under the standard time-temperature
curve for 1 hour or less tests, 7.5% for those less than 2 hours and 5% for those tests of 2 hours or
more duration.

Furnace Pressure

The pressure differential between the inside of the furnace (as measured approximately 3/4” below
the exposed surface of the test slab) and the laboratory ambient air was maintained at +0.01 inches
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of water column for the duration of the fire exposure test (after the first five minutes, during which
furnace stabilization was achieved).

Thermocouple Locations

No temperatures were monitored within the heated area except for those used to monitor and
control the furnace interior temperature.

Data Acquisition Systems

The furnace control thermocouples were monitored by a 100 channel Yokogawa, Inc. Model
Darwin Data Acquisition Unit and a Macintosh computer. The computer was programmed in
LabVIEW 5.0 to send the commands to the data acquisition system to sample the data input lines
and to convert the raw data into a usable format for display on screen and storage as an ASCII tab-
delimited text file. That files were then, after the test, imported into MS Excel for conversion to
user units and tabular and graphical display.

Correction Factor

When the indicated resistance period is /2 h or over, determined by the average or maximum
temperature rise on the unexposed surface or within the test sample, or by failure under load, a
correction shall be applied for variation of the furnace exposure from that prescribed, where it will
affect the classification; by multiplying the indicated period by two thirds of the difference in area
between the curve of average furnace temperature and the standard curve for the first three fourths
of the period and dividing the product by the area between the standard curve and a base line of
68°F (20°C) for the same part of the indicated period, the latter area increased by 3240°F¢ min to
compensate for the thermal lag of the furnace thermocouples during the first part of the test. For
a fire exposure in the test higher than standard, the indicated resistance period shall be increased
by the amount of the correction. For a fire exposure in the test lower than standard, the indicated
resistance period shall be similarly decreased for fire exposure below standard. The correction is
accomplished by mathematically adding the correction factor, C, to the indicated resistance period.
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The correction can be expressed by the following equation:

2I(A-A,)
3(A, + L)

where:

C = correction in the same units as I,
I = indicated fire-resistance period,
A = area under the curve of indicated average furnace temperature for the first three
fourths of the indicated period,
A, = area under the standard furnace curve for the same part of the indicated period, and

L = lag correction in the same units as A and A, (54°F¢h or 30°C*h (3240°F* min or
1800°C * min))

Hose Stream Test

Immediately following the fire endurance test, a hose stream test was performed in accordance
with USNRC Generic Letter 86-10, Supplement 1, Enclosure 1, Section VI. The hose stream was
"applied at random to all exposed surfaces of the test specimen through a 1-1/2" fog nozzle set at a
discharge angle of 30 degrees with a nozzle pressure of not less than 75 psi and a minimum
discharge pressure of 75 gpm with the tip of the nozzle at a maximum of 5 feet from the test
specimen. Duration of the hose stream application is 5 minutes." Prior to the hose stream
application, the laboratory ensured the correct angle spray pattern, pressure and flow was achieved
through calibrated gauges and other equipment as required.

Acceptance Criteria (Excerpted from Test Plan)
3.0 ACCEPTANCE CRITERIA

3.1 The acceptance criteria for the cable supports is that the cable supports remain attached to the test slab
and that the cable remains attached to the supports, and that there is no functionally adverse physical
interaction between the cable support material and the cable test specimen during the fire endurance test
and the hose stream test.

3.2 A minimum conductor to conductor or conductor to cable sheath (shield) insulation resistance (IR) value
of 5.7 megohms per foot is considered to be the test acceptance criteria. The cable IR values obtained
during the fire test exposure and after application of the hose stream will be used to demonstrate the
functional capability of FNP specific Appendix R control circuit applications.
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3.3 The acceptance criteria for the conductor resistance is to show that conductor has continuity before the fire
test and after the fire hose test.

3.4 The seals used for closure of the openings in the test slab will be ceramic fiber and are not being tested or
considered part of the test assembly.

TEST SPECIMEN CONSTRUCTION

Test Slab

An 8'x 13'x 8" thick normal weight concrete slab (used previously) was in excellent condition and
hence was utilized in this project after being turned over and any holes filled with ready-mix
concrete. The slab was then cured at 350°F for one week, cooled and placed on a work stand. It
was then cooled and the appropriate holes cored through to receive the cables and the all-thread
rod used to attach some of the supports.

Meggitt Safety Systems, Inc. (MSSI) Cable Installation

Prior to installation in the test assembly, meggering tests were performed on all conductors in the
MSSI cable in an "as received” condition. Results of this testing can be found in Appendix B.

The support slab was cored and prepared as described in the drawings supplied by AREVA
(Framatome-ANP, see Appendix A Test Plan), including the installation of the required supports.
A single 8/C #12 AWG Meggitt Safety Systems cable was installed, as indicated in the drawings.
The length of cable exposed to the furnace heat was 24' 2" (24.167 ft).

The cable passed through a 5" diameter hole in the 8" thick concrete slab, entering the heated area
of the assembly. After a series of 90° bends, the cable exited the heated area of the furnace by
passing once again through a different 5" diameter hole in the concrete slab. Each cable end was
identified as "in" or "out," to differentiate between ends. The "in" end was the end that entered the
heated area and traveled along close to the slab. The "out" end was the end that was running
horizontally 36" below the slab and then passing up and out. Once the cable installation was
complete, the remaining openings were filled with ceramic fiber blanket stuffed as tightly as
possible.
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GENERAL

The cable was grounded to the slab through its metallic connections at all supports. Also the cable
outer stainless steel shield was grounded to the slab and connections on the top surface of the slab.
The support systems that were held in place by all-thread rods passing through the slab were all
added to the ground circuit on the cold side of the slab.

A piece of plywood was mounted on top of the slab to serve as a panel for making connections
when performing megger or conductor resistance testing. The actual conductors from each end of
the cable were inserted from the back of the panel and stuck out several inches for the operators to
make connections.

Representatives of Grubb Engineering, Inc. then arrived and performed Megger Testing and
Conductor Resistance Testing in accordance with the test plan. These results are presented in
Appendix B: Meggering & Conductor Resistance Results.

TEST RESULTS

The instrumented test article was placed on top of the furnace on June 17, 2004. The
thermocouples were connected to the data acquisition system and their outputs verified. The
furnace was fired, and heating continued for 20 minutes. Meggering was then performed between
all conductors of the cable. The megger operator read his results to a representative of the OPL
QA/QC Department, who noted the reading and the time at which that reading was taken.

The ambient temperature at the start of the test was 85°F, with 78% relative humidity. The
furnace was fired at 10:52 AM and the standard time-temperature curve followed for 60 minutes.
Then the temperature was held steady at the 60 minute E119 temperature (1700°F) from 60
minutes until test completion at 102 minutes. The pressure differential between the inside of the
furnace (as measured approximately 3/4” below the exposed surface of the test slab) and the
laboratory ambient air was maintained at +0.01 inches of water column for the duration of the fire
exposure test (after the first five minutes, during which furnace stabilization was achieved).
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Persons present to perform or witness the test were as follows:

Cal Banning - Framatome ANP

John Crowther - Framatome ANP

J.C. Vance - Southern Companies

Fred Rudek - Meggitt Safety Systems
Dhanesh Butani - Bechtel Power

Jeff Piel - Grubb Engineering

Deggary Priest - Omega Point Laboratories, Inc.
Connie Humphrey - Omega Point Laboratories, Inc.
Cleda Patton - Omega Point Laboratories, Inc.
Troy Bronstad - Omega Point Laboratories, Inc.
Oscar Estrada - Omega Point Laboratories, Inc.
Richard Beasley - Omega Point Laboratories, Inc.

Observations made during the test were as follows:

TIME OBSERVATIONS

0:00 Furnace ignited at 10:52 AM,

5:00 Furnace interior pressure adjusted to +0.01" WC at a point 3/4" below the slab,
resulting in a neutral pressure plane position approximately 12" below the
underside of the slab.

20:00 Megger testing began.

30:00 Furnace operating normally. No visual observations within the furnace.

45:00 Furnace operating normally. Still no obvious changes inside.

60:00 Meggering still not completed for the first round. The client requested that the
furnace be kept on, but that the temperature be held steady and continuously at
the E119 sixty-minute temperature (1700°F).

61:00 First round of meggering completed.

62:00 Second round of meggering begun.

99:12 Second round of meggering completed.
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TIME OBSERVATIONS (continued)

102:00 Furnace extinguished and test article removed from the furnace to be moved to the
hose stream test area. All cable supports were red hot but solidly attached to the
slab and the cable. No visible damage to either supports or cable.

105:56 Hose stream test started. Details: 75 psi, 30° fog nozzle, 75 gpm (min) from a
distance of 5 feet. Slab was slowly spun to expose all parts of the heated area.

110:56 Hose stream test stopped. Slight amount of concrete paste fell from the slab. The
cable supports remained firmly attached to both the concrete slab and the cable.
No visible damage to either supports or cable.

120:12 Final conductor resistance test started.

121:23 Final conductor resistance test completed.

122:36 Final meggering test started.

127:57 Final meggering test completed.

In accordance with the E119 test standard, a calculation for any correction to the indicated fire
resistance period was done. The correction factor was then mathematically added to the indicated
fire resistance period, yielding the fire resistance period achieved by this specimen:

TEST
ITEM |DESCRIPTION VALUE
correction factor -0.85 min

(-51 seconds)

indicated fire-resistance period 102 min

area under the curve of indicated average
furnace temperature for the first three fourths of | 109 616°F ¢ min
the indicated period

area under the standard furnace curve for the| 111 045°Fe¢ min
same part of the indicated period

lag correction 3240°F * min
FIRE RESISTANCE PERIOD
ACHIEVED BY THIS SPECIMEN ==> 101 min
eGA Po,
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Note: The standard specifies that the fire resistance be determined to the nearest integral minute.
Consequently, if the correction factor is less than 30 seconds, and the test specimen met the criteria for the
full indicated fire resistance period, no correction is deemed necessary. In this case, the area was slightly low,
and so the reduction in the fire resistance period has been reduced from 102 minutes to 101 minutes. It
should be realized that the furnace temperature was not allowed to exceed that required by the standard at a
time of 60 minutes, which was why the integration was a little low.

Listings and a plot of the furnace interior temperature can be found in Appendix C. A
“photographic documentation of each test has been included in Appendix E.

OBSERVATIONS AFTER THE FIRE AND HOS‘E STREAM TESTS

ITEM POST FIRE TEST POST HOSE STREAM TEST
Meggitt Cables | Upon removal from the furnace, | The Meggitt cable supports remained
& Supports the Meggitt cable cooled to | straight and firmly attached, with no

below red heat immediately.
The more massive steel supports
remained bright red. All
Meggitt cable supports remained
straight and firmly attached,
with no obvious effect of the
heat. The Meggitt cable
remained firmly in position,
with insignificant sagging.

obvious effects from the heat. The Meggitt
cable remained firmly in position, with
insignificant sagging over even the longest
horizontal run. All items below the slab
were covered with wet, calcined concrete (a
common occurrence when hot concrete
slabs are wetted). All clamps holding the
Meggitt cable to the supports remained
firmly in place. Removal of the clamps
from several locations showed no damage to
the outer shield.

Following the completion of all testing, the ceramic fiber was removed from the holes in the slab

and the Meggitt cable was removed in one piece, rolled into a nominally 36" coil and placed in a
cardboard box for shipping back to MSSI.
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OBSERVATIONS MADE DURING THE MEGGER AND CONDUCTOR RESISTANCE
TESTS

The results indicated below do not represent a full and precise analysis of the meggering and
conductor resistance data obtained. The actual test data sheets have been included in Appendix B
for analysis by qualified and authorized persons.

8/C #12 AWG CABLE

Pre-Test

The cable's conductors were tested with a megger between all possible combinations of conductors
and shield at a voltage of 500 VDC. The results were obtained rapidly for each reading with the
resistances all above 10,000 MQ. The conductor resistances were all around 0.096 Q.

During Fire Test (20 minutes)

The megger readings dropped significantly, to a low of 0.8 MQ to a high of 1.6 MQ. The time
required for equilibrium took significantly longer than the pre-test meggering did. This series of
measurements was not completed until 61 minutes. No conductor resistance readings were taken
during the fire tests on any cable.

During Fire Test (60 minutes)

The megger readings remained fairly steady, ranging from a minimum of 0.92 M2 to a maximum
of 1.5 MQ. The equilibrium times were somewhat shorter than before, being completed at a test
time of 99 minutes.

Post Hose Stream Test

Meggering and conductor resistance tests were repeated immediately following the fire and hose
stream tests. The megger readings were mostly >10,000 MQ, with a low reading of 8.5 MQ. The
conductor resistance results ranged from a low of 0.101 Q to a high of 0.105 Q.
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DETERMINING INSULATION RESISTANCE PER FOOT

For simplification, define the combined system insulation resistance to shield or another
conductor as indicated. The overall resistance (Ry) can be considered to be the sum of the
resistances per each foot of cable, as shown in the circuit below.

* Conductor 1
§R1 $R2§93+++ R,
. : : v Conductor 2
The total resistance of an electrical circuit made up of a number of resistances in parallel is
represented by:

1 1 1 1
—— e —
RT 1 RZ 3 n
Where:
Rt = Total resistance between conductor and shield or conductor and
another conductor.
n = Number of feet of cable (in fire-heated area for this case)
R = Resistance between conductor and shield or conductor and
another conductor over the first foot of heated cable.
Ra = Resistance between conductor and shield or conductor and

another conductor over the ntt foot of heated cable.

Assuming that all resistance per foot values are equivalent, this equation reduces to:

<Sh Po,
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Rearranging and solving for the resistance per foot:

R, =nR;
where:
n = 24.167
Minimum Insulation Resistance Values
TEST TIME Ry (min) R;, (min)
Pre-Fire Test >10,000 MQ >242 GQ
Fire Test (20 - 61 min) 0.8 MQ 19.3 MQ
Fire Test (62 - 99 min) 0.92 MQ 22.2MQ
Post Fire/Hose Stream Test 8.5 MQ 205.4 MQ
CONCLUSIONS

In accordance with the acceptance criteria listed in the Test Plan, all supports were successful and
met the requirements of the Test Plan. None failed to hold up its load and all remained firmly

attached to the concrete slab. There was no visible interaction between any of the support
materials and the MSSI cable.

The minimum acceptable insulation resistance value was 5.7 MQ. All of the conductor insulation
values remained significantly above that minimum value throughout the entire test procedure.

The conductor resistance values pre- and post-test were not significantly affected by the test.

R/ N4
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1.0 THIS TEST PLAN DESCRIBES THE METHODS AND GUIDELINES TO BE UTILIZED
FOR THE PREPARATION OF TEST SPECIMEN, PERFORMANCE OF FIRE AND
HOSE STREAM TESTS, TEMPERATURE MONITORING, MEGGER TESTING
(INSULATION RESISTANCE) DATA COLLECTION, CONDUCTOR RESISTANCE
DATA COLLECTION, AND ALL APPLICABLE DOCUMENTATION OF THESE
TJASKS AND THE TEST RESULTS. THE TEST SPECIMEN CONFIGURATION WILL
BE REPRESENTATIVE OF THE PROPOSED MEGGITT SAFETY SYSTEMS, INC.
(MSSI) 8 CONDUCTOR # 12 AWG APPENDIX R CONTROL CABLE INSTALLATION
TO BE IMPLEMENTED BY DESIGN CHANGE PACKAGES (DCPS 03-1-9901, 03-1-
9902, AND 03-2-9906) AT FARLEY NUCLEAR PLANT (FNP).

20 OBJECTIVE
The objective of this test program is to demonstrate the performance of the MSS1 8-

conductor # 12 AWG fire resistive contro! cable and the cable support design during a
1-hour ASTM E-119 fire exposure and subsequent exposure to a hose stream test. The
fumace temperatures, furnace thermocouples, Megger testing and hose stream testing
will be conducted in accordance with US NRC Generic Letter 86-10 Supplement 1. The
test will also include collection of electrical characteristic data (insulation resistance,
conductor resistance) for the MSSI cable test specimen.

30 ACCEPTANCE CRITERIA
3.1 The acceptance criteria for the cable supports is that the cable supports remain attached to
the test slab and that the cable remains attached to the supports, and that there is no

functionally adverse physical interaction between the cable support materia! and the cable
test specimen during the fire endurance test and the hose stream test.

3.2 A minimum conductor to conductor or conductor to cable sheath (shield) insulation
resistance (IR) value of 5.7 megohms per fool is considered to be the test acceptance
criteria. The cable IR values obtained during the fire test exposure and after application of
the hose stream will be used to demonstrate the functional capability of FNP specific
Appendix R control circuit applications.

3.3 The acceptance criteria for the conductor resistance is to show that conductor has
continuity before the fire test and after the fire hose test.

3.4 The seals used for closure of the openings in the test slab will be ceramic fiber and are not
being tested or considered part of the test assembly.

4.0 DEFINITIONS

4.1 Test Stab/ Deck — An assembly designed to support the test item in position within the test
furnace.
42 Test ltem — All materials associated with Meggitt Cable including supports.

Page 3 of 13
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Test Assembly —~ The combination of the test item(s), thermocouples and test deck.
Thermocouple — An electrical assembly used to measure temperature, consisting of an
electrically-welded, fused junction of dissimilar metals and their respective leads to the
data acquisition system. The thermocouple leads are insulated with materials capable of
withstanding the moisture and heat requirements of the test environment.

RESPONSIBILITIES

Meggitt Safety Systems, Inc.
Assume, through its contractor, total management responsibility of this test program.

Coordinate with FANP to provide designs for the specific test items, MSS], in particular to
provide designs for cable supports.

Once this test procedure is approved, MSSI must approve any changes in the test
methodology. MSSI will coordinate such approval with Bechtel and / or Southern Nuclear-
Farley as appropriate.

Provide the 8-conductor, 12 AWG cable to be tested and other materials as indicated on
the Bill of Materials (Drawing 02-5045841A). MSSI will record the IR values between
conductor to conductor and each conductor to cable sheath, (data to be recorded) prior {o
preparation of the cable for shipment to Omega Point Laboratories, Inc. (OPL).

Provide a representative to be present to witness the fire endurance and hose stream
tests.

Provide review of DRAFT test report including one set of “consolidated™ comments. MSSI
will coordinate any approvals / reviews / comments, etc with Bechtel and / or Southern
Nuclear-Farley as appropriate.

Framatome ANP (FANP)

In coordination with MSSI, establish the criteria, guidelines, drawings, bill of materials,
recommendations, elc., to govern the construction of the Test Assembly.

Provide the test item installation drawings / instructions and QC instructions.

Provide scheduling of personnel, equipment and material necessary to perform the
installation.

Coordinate all phases of the fire test preparation with the testing organization including
approval of any changes to the test methodology described herein.

Contract testing laboratory services.

Omega Point Laboratories, Inc. {OPL)
OPL shall coordinate with FANP the development of the Test Plan.

Page 4 of 13
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Provide and prepare the test furnace, test slab, test items and provide required test
instrumentation in accordance with the Laboratory’s Quality Assurance Program and
Quality Control Program.

Provide furnace thermocouples and thermocouple calibration and instrumentation.

Provide all test equipment necessary to provide Megger testing data collection and
conductor resistance data collection. Megger testing shall be conducted in accordance
with US NRC GL 86-10, Supplement 1 and as specified herein.

Procure the support materials as specified by FANP as required to construct the test
assemblies. Such materials may include, but are not limited to, tools and equipment,
fasteners, supports, structural steel, etc., as shown on FANP test assembly drawings.
Assemble, install and document the installation of all Meggitt Cable, supports, etc. This
includes installing the attachment plates sufficient to hold the test articles during the test.
Provide computer-generated drawing, showing location of furnace thermocouples.
Record and overview, using the Laboratory Event Log, the QC documentation for the
installation of all test items.

Conduct the fire endurance and hose stream test including performing all Megger testing
data collection, and conductor resistance data collection in accordance with this test plan.
Inspect and document the physical condition of the test item following completion of the
post-hose stream insulation test.

Document the test parameters and provide a formal detailed written report of the test
program and test results (provide 5 copies).

Provide photographic coverage of the test items, the fire and hose stream tests and the

post-test activities. Provide VHS video coverage of the test items during the fire and hose
stream test and post-test.

54 Laboratory (OPL) Quality Assurance / Quality Control

5441

Receive, inspect, and record all materials associated with the test items. The quality
control documentation for these materials provided by the Laboratory will be documented
in the final test report. OPL shall follow the unpacking, inspection and storage
requirements of MSSI document ER 04-033 upon receipt of the test cable from MSSI
including recording the IR values between conductor to conductor and each conductor to
cable sheath, (data to be recorded) of the cable as received from MSSI prior to
installation of the cable at OPL..
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54.2

543

54.4
54.5

546

54.7

6.0
6.1

Inspect and document that the materials used and construction of test items comply with
applicable drawings. OPL shall also measure and document the installed length of the
cable test specimen located within the fire test chamber as constructed for the test.

Witness the process utilized in the installation of the test assembly and suitably document
observations in event logs, inspection reports, etc.

Inspect and document the instrumentation of the test items.

Provide written calibration documentation of all thermocouples, measurement devices
and data acquisition systems used in this test program.

Witness the fire endurance test and hose stream test to document test performance and
confirm test results.

Complete the Test Article Attribute Checklist (Drawing 02-5045842A) prior to the start of
the test.

PREREQUISITES

General Test Configuration Requirements
s The test items used in this test program shall be representative of the FNP

configuration or intended plant configurations and shall be specified and designed by
MSSI. MSSI shall be responsible for coordinating all design / review activities with
Bechtel and Southern Nuclear Operating Company, Inc. (SNC). The test items to be
subjected to fire endurance and hose stream tests shall be in accordance with the
FANP assembly drawings and instructions. The following are the assembly drawings
and instructions (latest revision shall apply):

s Drawing 02-5045835A
s Drawing 02-5045836A
¢ Drawing 02-5045837A
e Drawing 02-5045838A
s Drawing 02-5045839A
¢ Drawing 02-5045841A
e Drawing 02-5045842A

s MSSI Document ER 04-033, Unpacking, Inspection, Installation and Standard
Practices for Fire Rated Cable for J.M. Farley Nuclear Power Plant.
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6.2 Traceability Requirements
All thermocouples used in this test program shall be traceable to the respective
thermocouple manufacturer, with calibration certification, provided by Omega Point
Laboratories.

6.3 Dimensioned Drawings

6.3.1 The test articles shall conform to the dimensioned drawings provided by FANP. All
changes to these drawings shall be implemented and controlled by FANP. Final
revisions of all drawings shall be provided by FANP for inclusion into and use in
preparing the final test report.

6.3.2 Final, dimensioned drawings depicting layout of the furnace thermocouples will be
prepared by OPL, for inclusion in the final test report.
6.4 Electrical Wiring Diagrams

6.4.1 The external connections to the test cable shall conform to the Electrical Wiring Diagrams
provided by OPL (See figure 1 in this test plan). All changes to the diagram shall be
implemented and controlled by FANP and approved by MSSI. Final revisions of the
diagram shall be implemented and controlled by FANP. Final revisions of all diagrams
shall be provided by FANP in this Test Plan for inclusion into and use in preparing the
final test report.

6.5 Test Configurations

6.51 General

6.5.1.1 The test specimen shall be sufficiently secured to the test deck and/or sealed by
Laboratory personnel, in accordance with instructions and drawings. The test deck will
consist of a concrete slab, reinforced with structural steel elements sufficient to carry
the load of the test specimen and support assembly.

6.5.1.2 The concrete test slab is to be cured and conditioned to reduce the risk of spalling.
Where an existing test slab is to be reused, it shall be inspected to ensure that it is in
good condition. The slab will be conditioned to moisture equilibrium at indoor conditions
or drier to ensure no spalling.

6.5.1.3 Penetration openings for the Meggitt cable will be sealed using ceramic fiber.

6.5.2 Test Specimen
All test items will be constructed in accordance with drawings provided by FANP, and in
accordance with MSS! Document ER 04-033, Unpacking, Inspection, Installation and
Standard Practice for Fire Rated Cable. Tools used for test cable bending shall be
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approved by MSSI and identified by tool manufacturer and model number on the OPL
QC documentation for the installation of the test items.

6.5.3 Grounding of Supports
Megagitt Cable supports will be grounded by attaching grounding cables to the through
slab all thread rod located on top of the slab. This all thread rod attaches the surface
mounted steel plates for each of the hangers to the slab.

6.6 Thermocouple Installation

6.6.1 Furnace thermocouples shall be provided and installed in accordance with US NRC GL
86-10, Supplement 1. All thermocouples used in this test program shall be provided and
installed by OPL, with QC surveillance by Laboratory personnel.

6.6.2 The measured temperature to be compared with the standard time-temperature curve is
to be the average temperature obtained from the reading of thermocouples symmetrically
disposed and distributed to indicate the temperature near all parts of the specimen.

6.6.3 Atleast three thermocouples are to be used with no fewer than five thermocouples per
100 square feet of floor area. The junctions of the thermocouples are to be placed 12
inches from the exposed surface of the test assembly,

6.64 Each fumace thermocouple is to be enclosed in a sealed protection tube. The exposed
combined length of protection tube and thermocouple in the furnace chamber Is to be not
less than 12 inches.

6.6.5 The time constant of the protected thermocouple assembly is to be within the range of
5.0 to 7.2 minutes. A typical thermocouple assembly complying with this time constant
requirement is fabricated by fusion-welding the twisted ends of No. 18 AWG chromel-
alumel wires, mounting the leads in porcelain insulators and inserting the assembly into a
standard weight ¥ inch (0.84 inch outside diameter) black wrought iron, black wrought
steel or Inconel pipe, and sealing the end of the pipe that is inside the furnace. The
thermocouple junction is to be inside the pipe, 1/2 inch from the sealed end.

6.6.6 The temperatures are to be read at intervals not exceeding 1 minute throughout the fire
test.

6.6.7 The temperature of the furnace is to be controlled so that the area under the measured
time-temperature curve, obtained by averaging the results from the thermocouple
readings, Is within 10 percent of the corresponding area under the standard time-
temperature curve for a 1 hour test.

6.6.8 Engineering thermocouples for information only will be provided for temperature
measurements of the cable sheath outside the fire test chamber. One thermocouple will
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be placed on the each cable sheath as near to the cable exit from the test slab as
practical, and another thermocouple will be placed on each cable sheath approximately 8
to 16 inches away from the previous measurement location on the cold side of the test
slab.

6.7 Preburn Inspection

6.7.1  Prior to the commencement of the fire endurance test, a thorough check of the test
assembly and associated equipment (including data recording equipment, megohmeter
for Megger testing, and conductor resistance testing equipment) and completion of
applicable Laboratory QA/QC checklists shall be performed and documented by the
testing laboratory.

6.7.2 Written approval of the construction, assembly, installation and instrumentation will be
supplied by FANP and OPL prior to performance of the fire exposure test (a sign-off
sheet for this purpose will be supplied by the Laboratory).

7.0 PROCEDURE
74 General

7.1.1  The testing sequence will be as follows:

7.1.1.1  After construction and connection of the test assembly and prior to the start of the fire
endurance test: Megger testing data collection shall be conducted in accordance with
Section 7.2. Conductor resistance data collection shall be performed in accordance
with Section 7.3.

7.1.1.2 During the 1-hour fire endurance test, Megger testing data collection shall be performed
starting at 20 minutes into the fire test and will be conducted at 20 minute intervals
during the test. The test may be extended past 1-hour as necessary to finalize the
testing. Megger testing data collection shall be conducted in accordance with Section
7.2..

7.1.1.3 Atthe completion of the fire endurance test the test assembly shalt be subjected to a
hose stream test in accordance with Section 7.4.

7.1.1.4 After the hose stream test, the following monitoring/data collection shall be performed:
Megger testing data collection shall be conducted in accordance with Section 7.2.
Conductor resistance data collection shall be performed in accordance with Section 7.3.
7.2 Megger Testing Data Collection

7.2.1  Megger testing data collection is to be conducted before and during the fire test and
again after the hose stream test. The first Megger testing data collection is to be
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722

7.23

724

7.2.5

7.3
7.3.1

7.3.2

74
744

conducted after the installation of the cable into the test structure and prior to
commencement of the fire endurance test. Starting at 20 minutes into the fire test,
Megger testing will be conducted and repeated at 20 minute intervals during the test, with
the last set of readings obtained starting at 60 minutes into the fire test. The test duration
may be extended as necessary to complete the testing. The final Megger testing data
collection is to be conducted following the hose stream test.

The Megger testing is to be performed with a megohmeter. The 8-conductor, #12 AWG
cable shall be tested at 500 VDC.

The Megger testing is to be performed on each adjacent conductor-to-conductor path and
on each conductor-to-cable sheath path.

The Megger testing data collection results shall be corrected to reflect only that portion of
insulation resistance which is contributed to by the Meggitt cable.

The results from each of the Megger testing data collections along with a detailed
explanation of the data correction and the fina! corrected results shall be documented in
the final test report.

Conductor Resistance Data Collection

Conductor resistance data collection will occur prior 1o the start of the Fire Endurance
and after the hose stream test. Conductor resistance shall be measured for each
conductor in each cable. Conductor resistance will be measured utilizing an Ohmmeter.

The results from each conductor resistance data collection shall be documented in the
final test report.
Water Hose Stream Test

Immediately following the fire endurance test, a hose stream test will be performed in
accordance with USNRC Generic Letter 86-10, Supplement 1, Enclosure 1, Section VI.
The hose stream will be “applied at random to all exposed surfaces of the test specimen
through a 1-1/2" fog nozzle set at a discharge angle of 30 degrees with a nozzle pressure
of not less than 75 psi and a minimum discharge flow of 76 gpm with the tip of the nozzle
at a maximum of 5 feet from the test specimen. Duration of the hose stream application is
5 minutes.” Proper safety precautions shall be exercised. Only those personnel required
to perform the hose stream test shall be allowed in the immediate area, and only then
with appropriate breathing apparatus. Prior to the hose stream application, the laboratory
will ensure the correct angle spray pattern, pressure and flow is being achieved through
calibrated gauges and other equipment as required. This is to be documented by OPL.
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CAUTION: THE TERMINATIONS AND CABLE TEST LEADS
EXTERNAL TO THE FIRE CHAMBER SHALL BE PROTECTED FROM
THE WATER SPRAY DURING THE HOSE TEST

7.5 Fire Endurance Test

7.5.1 The test equipment and test assembly are to be protected from any condition of wind or
weather that influences the test results. The air temperature at the beginning of the test is
to be within the range of 50 {o 90°F, unless otherwise approved by MSSI.

7.5.2 The testitem shall be exposed to the standard time/temperature curve found in ASTM E-
119 (88) for a minimum period of sixty (60) minutes, unless directed by FANP to conclude
the test.

7.6.3 Furnace pressure shall be controlled to be as nearly neutral as possible with respect to
the surrounding laboratory atmosphere, measured at the vertical mid-point of the test
specimen.

7.54 The testing organization shall adapt their testing procedures to assure the fire test
complies with the requirements established by the referenced portions of the referenced
standards. Any changes, revisions, or deviations required to comply with this
requirement shall be documented and properly justified and included as part of the final
test report.

7.6 Furnace Thermocouplie monitoring

7.6.1 During the fire exposure period, the thermocouples will be scanned at one minute
intervals or less. Data storage for reporting purposes will be at one minute intervals,
although the furnace thermocouples will be scanned and displayed every 15 seconds, to
allow close control of the furnace. The test report will contain thermocouple data at one
minute intervals.

7.6.2 Monitoring of all thermocouples will be terminated upon completion of the fire endurance
test.

8.0 FIRE TEST REPORT
8.1  The Laboratory will submit a report on the results of the test including whether the
acceptance criteria for fire lest were met. Initially, a DRAFT report will be sent within 14

days of test completion for one set of consolidated review comments by MSSI/FANP,

8.2 The Laboratory will assemble the final test repart, containing the collected data and
required quality control documentation. Five (5) hard copy sets of the final report along with
(5) CD's of test reports and & copies of the VHS video of the test will be provided to FANP.
The CD’s will contain the test report in pdf format, all test data in Excel® format and all
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8.3

photographs (whether or not they were selected for use in the final report) in high

resolution jpeg format.
The test report shall be prepared in sufficient detail to summarize the total testing activity.

The report shall include as a minimum:

a)

b)

Identification of the testing laboratory and identification of the employer of the
personnel who witnessed the preparation of the test samples.

A description of the assembly, materials and installation of the fire resistive cable
including drawings depicting the geometry and location of the fire resistive cable
within the test assembly.

The type of fire resistive cable including description and manufacturers part
number.

Complete description of the electrical circuit.

A record of the test instruments used and calibration verification.
The temperature of the furnace during the fire test.

A description of the equipment used for the hose stream test.

A record of the hose stream test.

A record of the Megger test measurements and the elapsed time between the end
of the hose stream test and the beginning of the Megger test.

Observations on the behavior of the cable during the fire endurance test and during
the hose stream test.

Observations on the behavior of the supports during the fire endurance test and
during the hose stream test.

A record of the conductor resistance data collected.
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5
§§ 1. Meggitt Si 2400 Cable Installation:
E% a) Cable must be uncoiled as the cable is fed out along the routing path. Whether
8= on a recl or in factory coils, the cable must be unrolled in a tangential (circular)
5? manner. DO NOT UNCOIL BY PULLING ON THE END AND HELICALLY
H STRETCHING.
55 b) Minimum bend radius is 6 inches. At least one bend shall be installed with a
Eg minimum bend radius as indicated on Drawing No. 02-5045835A.
T c) Each cable contains a factory installed splice located approximately 12’ from
EE one end of the cable sample. The factory installed splice shall be located as
EE shown on drawing 02-5045835A at approximately the midpoint between the
K supports.

E d) Each cable has factory installed terminations at each end of the cable. The

W terminations each have pigtails approximately 3’ long.
P ¢) Repeated bending and straightening of the cable should be avoided.
gs f) Any smooth surface or appropriate radius may be used to form the cable. EMT
Eg tube benders are suitable. In many cases the cable can be hand formed.
- £) Smooth contour changes such as dents, digs, ripples, or wrinkles are acceptable.
5 h) Gouges or cuts in the cable sheath which exceed 10% of cable wall thickness
5% may be cause for rejection. Wall thickness is nominally .015”.
£t i) Outside diameter for the Meggitt cable is 0.592”

2. Where the Meggitt cable is attached to the B-Line strut using B-Line 2088 SS4 clamp
and a SST plate, place the hex screw through the clamp then through the SST plate
and into the spring nut. The applied torque on all hex screws for attaching the B-Line
2088 SS4 clamps should be approximately 6 Ibf-ft.

17 thick plate stcel shall be installed against the test slab to simulate embed plates.
The plates shall be bolted to the test slab utilizing ¥2” ATR extending through the test
slab to ensure that the plate stays in place. ATR shall be placed at lcast at each of the
4 cormners of the plate, no closer than 1" to the edge of the plate. Additional ATR may
be utilized if necessary to cnsure that the plate remains in place.

DRAWM BY

41 et

|
i

F'

~ .- K GROSZEK &Y Cdo W

Bawn MSSI FIRE RESISTIVE CABLE TEST AL SITET LT
GENERAL NOTES T Go-50458354-00

CAD FILE 02-35043839A-00




A REVISIONS N
= TS TIE (9503 -
' 1 INCORPDRATE AS BUILY CONDITIONS 6/23/04

: |

]

i

E—.

g
&

§

&

:E BILL OF MATERIAL

R SUPPUED BY MEGGITT SAFETY SYSTEMS INC

zh QUANTITY | UNIT DESCRIPTION
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REV DESCRIPTION

0 ORIGINAL ISSUE

6/8/

TEST ARTICLE ATTRIBUTE CHECKLIST

3 PROJECT NUMBER:

g PROJECT TITLE: MEGGITT FIRE RESISTIVE CABLE TESTING

1] ATTRIBUTE SAT | UNSAT
§8 I_| TEST DECK
xE A | Test deck configuration and dimensions per approved drawings
5E B [ Condition of test deck
Eg C | Test deck conditioned to moisture equilibrium at indoor conditions
5 II | SUPPORTS/STEEL PLATES
g A. | Correct materials used

B. | Installed per approved drawings
H: C. | Spacing between the two Section A-A supports is equal to or
plt greater than shown on approved drawings
5% D. | Supports for Meggitt cable are properly grounded
e E. | Applied torque values for strut clamps per approved drawings
= F. | Welds per approved drawings
ég 11T | MEGGITT CABLE
gb A. | Cable installed per approved drawings
’g‘ B. | Minimum bend radius installed where shown on approved
E drawings
£z C. | Factory instailed splices installed as shown on approved drawings
g! D. | Factory installed terminations provided at each end of cable
25 E. | No gouges or cuts in the cable sheath which exceed 10% of cable
~§ wall thickness
'g'ﬁ V_| TEST EQUIPMENT
s A. | Wiring of test articles conform to the Figure 1 in the Test Plan
!g B. | All electrical devices and equipment have been tested prior to the

start of the test to ensure that they are properly connected and

if functioning as required, showing proper readings on data
I:E acquisition equipment

C. | Furnace thermocouples are the correct type and are installed per
Eg the Test Plan

.4-07“/’ 5

e NOTE: Verification to be made using initials of OPL Quality Assurance Personnel
5

it

g
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""‘3 MSSI FIRE RESISTIVE CABLE TEST
TEST ARTICLE ATTRIBUTE CHECKLIST
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Client: AREVA
Project No: 14980-119368

MEGGERING DATA SHEET

*

Date:

L-14-04

- -Page 38

Test Condition: During Test -P@st Hose Stream  Post Test Cold (circle one)

Megger Operator: J_L%_QLL,Q___ - Scribe:
MeggerID: T 20O Calibration Due: __1=7=-20658
8/C#12 - CABLE #2
FROM TO RESISTANCE A
COND.# | COLOR COND. # COLOR (Megohms) TIME
1 Red 2 ~ Black IDK Y 1:5,
1 Red 3 Orange DK+
1 Red 4 . White oK+
1 Red 5 “ Blue lbKt: .53
1 Red 6 Green 1K+ -
1 Red 7 Yellow - 10K+
1 Red 8 Brown 10K+ 1-54
1 Red Shield - DK+t 158 -
2 Black 3 Orange \DK+
2 Black 4 White 10K+
2 Black 5 Blue DK+ .39
2 Black 6 ‘Green 10K+ = '
2 Black 7 Yellow Ipk+ A OD
2 Black 8 Brown lok4- A0
2 Black Shield - 10K :
3 Orange 4 White 1ok 4
3 Orange 5 Blue ok +
3 Orange 6 Green 16K+
3 Orange 7 Yellow oK + A0,
3 Orange 8 Brown okt
3 Orange Shield - 1OR+t
4 White 5 Blue \bK+
4 White 6 Green YOK+ A0
4 White 7 Yellow 10Kt
4 White 8 " Brown 10K+
4 White Shield - DK+ Q.03
5 Blue 6 ~ Green 10K+
5 Blue 7 _Yellow 10K+
5 Blue 8 *  Brown \Dk +
5 Blue Shield Co- \pK+ AD3

%b.?;p

pm%e )0%9\
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8/C #12 — (continued)

FROM TO RESISTANCE

COND.# | COLOR COND. # COLOR (Megohms) TIME
6 - Green 7 - Yellow _ DK+ .04 /
-6 Green 8 - Brown 10K -
6 Green Shield : - 160k 4
7 Yellow 8 . Brown ok +
7 Yellow Shield | = - [ODK 2
8 Brown Shield [ .: - 2%00 A.08
CONDUCTOR RESISTANCE
FROM TO RESISTANCE
COND. # COLOR COND. # COLOR (Ohms) TIME
1 Red 1 Red 10 A S
2 Black 2 Black .09 A8
3 Orange 3 - Orange .091 A
4 White 4 White FEN PSITA
5 Blue 5 . Blue .094 2.1k
6 Green 6 Green .08 2017
7 Yellow 7 ~ Yellow .09 5 .17
8 Brown 8 Brown .094 2017

by > e

L-14-04 @/
*pa%e %ﬁﬁ pig
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MEGGERING DATA SHEET

Client: AREVA ~ Date: Lfﬁ ~ lrl - 04

Project No: 14980-119368

Test Condition: During Test. Post Hose Stream  Post Test Cold (circle one)
Megger Operator: M_ Scribe: m
Megger ID: ____ 70 " Calibration Due:‘__’l_:'_j;m

8/C #12 - CABLE#2 500 velta DL

FROM TO RESISTANCE

COND.# | COLOR | COND.# | -COLOR (Megohms) . TIME
1 Red 2 " Black JOK+ a-.43
1 Red 3 . Orange oKt ) i
1 Red 4 ~ White 16 K4 g4l
1 Red 5 - Blue 16 1<+ '
1 Red 6 . Green [OK+
1 Red 7 Yellow In K4
1 Red 8 Brown In1+ ,
1 Red Shield - IOK+ q .44
2 Black 3 Orange 16O K- . _
2 Black 4 ‘White 1nKT
2 Black 5 Blue "ToK 4+
2 Black 6 - Green 1OK 14—
2 Black 7 Yellow 10 K+
2 Black 8 Brown jo R4
2 Black Shield - 10Kt
3 Orange 4 White k- oo QA
3 Orange 5 . ‘Blue oK+ g4
3 Orarige 6 ‘Green 10K - ‘
3 Orange 7 Yellow 1O K-~
3 Orange 8 Brown 10 K4
3 Orange Shield - 10K~
4 White 5 _Blue _ 15 K- 9:49
4 White 6 | ~-Green 10 K4
4 White 7 | Yellow 10 K-
4 ‘White 8 | - Brown 1OK-+-
4 White Shield - K-+
5 Blue 6 Green 16 K4 dq.50
5 Blue 7 -Yellow IOK4
5 Blue 8 -Brown 16 K+
S Blue Shield - 1O+

444[‘7 \D 7DJ P(chelm.«é_c;\



8/C #12 — (continued)

Page 41

FROM - TO RESISTANCE
COND. # COLOR COND. # COLOR (Mcgohms) TIME
6 Green 7 Yellow 0K 4 a.<o
6 Green 8 Brown [OK -
6 Green Shield - | D14
7 Yellow 8 .~ Brown 1O K- q.S0
7 Yellow Shield - 1o I+ :
8 Brown Shield - 10K+ 9:51
CONDUCTOR RESISTANCE
FROM TO RESISTANCE '
COND. # COLOR COND. # COLOR (Ohms) TIME
1 Red 1 Red 096 Q4]
2 Black 2 Black L.09 S i
3 Orange 3 ~ Orange « 0093
4 White 4 White . 0495 g2
5 Blue 5 Blue .09 ( )
6 Green 6 Green .09 4
7 Yellow 7 Yellow k|
8 Brown 8 - Brown 008 q:42.

g DEL




Client:
Project No:

Test Condition: Pre Test

Megger Operator:

MEGGERING DATA SHEET

Date: £ r? -D {

AREVA
14980-119368 .

(éuring'Tcst ;

Scribe:

Page 42

"Post Hose Stream  Post Test Cold (circle oné)

1+ 7-2008

Megger 1D: 1 Calibration Due:
8/C#12 - CABLE #2
FROM TO . RESISTANCE

COND. # | COLOR COND.# | COLOR (Megohms) " TIME
1 Red 2 - Black - 1. < /] :17
1 Red 3 Orange ], < L7
1 Red 4 “White ], 55 )
1 Red 5 ‘Blue 1.
1 Red 6 - Green 1. (o
1 Red 7 Yellow I. o
1 Red 8 ‘Brown \, b THREES
1 Red Shield - s THE s
2 Black 3 - Orange e SR R
2 Black 4 White | Vo N .R
2 Black 5 . ‘Blue v e
2 Black 6 Green R
2 Black 7 Yellow .Q 11103

2 Black 8 Brown . 8 -

2 Black. Shield [ - .9 1123
3 Orange 4 * White K4l 1. T
3 Orange 5 Blue s - )
3 Orange 6 - .Green 0
3 Orange 7 Yellow PN
3 Orange 8 Brown R APN
3 Orange Shield - LX< 11249
4 White 5 Blue & THEE!
4 White .6 " Green R [1: R
4 ‘White 7 1 Yellow v 8 D~ '
4 White 8 Brown DA
4 White Shield - s ¢ 2]
5 Blue 6 Green R 1 AD
5 Blue 7 Yellow K
5 Blue 8 Brown 1.\%
5 Blue Shield - LK .40

Q#pbf;p
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8/C #12 - (continucd)
FROM TO RESISTANCE
COND. # COLOR COND. # COLOR (Megohms) TIME
6 Green 7 Yellow . O j1.4L5
6 Green 8 . Brown 1. O \\ " 47
6 Green Shield - 1,0 11 <L
7 Yellow 8 - Brown ,LQ TR
7 Yellow Shield - e . O 11-.4.8
8 Brown Shield - JER TR
CONDUCTOR RESISTANCE
FROM TO . RESISTANCE
COND. # COLOR COND. # COLOR (Ohms) TIME
1 Red 1 " Red
2 Black 2 Black
3 Orange 3 - Orange
4 White 4 "~ White
5 Blue S Blue
6 Green 6 Green
7 Yellow 7 - Yellow
8 Brown -8 Brown

DD

b-10-04
10&}2@9\19’6’3



Client:

Project No:

Test Condition: Pre Test
Megger Operator: _\)LJE:% 9 M‘Q
Megger ID: 120

AREVA

MEGGERING DATA SHEET

bae _o=l7-0U

14980-119368 4

"\:&N\)

Post Hose Stream  Post Test Cold (circle one)

O

Scribe:

Page 44

,

.

8/C #12 - CABLE #2

Calibration Due: | :Z - ;_LQQ S/

FROM TO RESISTANCE
COND.# | COLOR- | COND.# | 'COLOR (Megohms) TIME
1 Red 2 Black 1.4 11!5%
] Red 3 Orange \ .4
1 Red 4 - White \.
1 Red 5 - Blue 1,43
1 Red 6 Green .43
1 Red 7 Yellow 1.A3
1 Red 8 " Brown .S .
1 Red Shield - 1.9 1°.89
2 Black 3 ~ Orange wa o 12073
2 Black 4 - White a5
2 Black 5 . - Blue S
2 Black 6 Green , 9
2 Black 7 “Yellow Q<
2 Black 8 - Brown .o
2 Black Shield - .60 EVLE
3 Orange 4 White 1. \S 12 DG
3 Orange 5 Blue 1 LR ' '
3 Orange 6 Green , 18
3 Orange 7 Yellow AR
3 Orange 8 Brown 1 VK
3 Orange Shield - 11 1209
4 White 5 Blue 1.9 12 k6
4 White 6 Green 1,20
4 White 7 Yellow | N
4 White 8 "~ Brown 1, 21 1516
4 White Shield - 1. 200 12 b
5 Blue 6 Green 1, 1S |2 ]
S5 Blue 7 Yellow [, 13
5 Blue 8 Brown 1.1
5 Blue Shield - LT 12! 3

.
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8/C #12 - (continued)
FROM TO ‘ RESISTANCE ,

COND.# | COLOR COND. # COLOR (Mecgohms) TIME

6 Green 7 Yellow N 1AL 28

6 Green 8 Brown Y A

6 Green Shield I 1. 3) 128

7 Yellow 8 Brown 1, 2l 12°. 24

7 Yellow Shield - 1,2 12 2.9

8 Brown Shield - i, 2 29

CONDUCTOR RESISTANCE
FROM TO RESISTANCE

COND. # COLOR COND. # COLOR (Ohms) TIME

1 Red 1 - Red

2 Black 2 Black

3 Orange 3 Orange

4 White 4 White

5 Blue 5 Blue

6 Green 6 Green

7 Yellow 7 Yellow

8 Brown 8 Brown

b-17-0¢
ee HNF -
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MEGGERING DATA SHEET

Client: AREVA . Datc J[) L’7 Dl{z

Project No: 14980-119368

Test Condition: Pre Test During Test "@c@ Post Test Cold (circle one)

Megger Operator: x) [\ % ' Q L Q Scribe: QM&‘Y\/\
Megger ID: 120 Calibration Due: __| ~")- 2005

8/C #12 - CABLE #2

FROM TO RESISTANCE
COND.# | COLOR COND.# |- COLOR (Megohms) TIME '
1 Red 2 " Black 10K} YA
1 Red 3 Orange 1O K4 -
1 Red ] "~ White LOK-+
1 Red S " Blue 1D
1 Red 6 Gréen ] DK“I‘ ' -
| Red 7 Yellow DK+ :
I Red 8 - Brown DK+
1 Red Shield - 1K
2 Black 3 . Orange ]F) K-
2 Black 4 _White 10K+ :
2 Black 5 Blue 15‘}%} N
2 Black 6  Green 10K+ 1 2 ‘%57
2 Black 7 Yellow |65 F
2 Black 8 Brown Is)
2 Black Shield . - 6K+
3 Orange 4 - White [ O~
3 Orange 5 .~ Blue ihk~~
3 Orange 6 -~ Green. 1K=
3 Orange 7 Yellow \ k-
3 Orange 8 Brown & H—
3 Orange Shield - 10 K-+
4 White 5 Blue DK+
4 White 6 Green \ODK
4 White 7 - Yellow 1K 4
4 White 8 Brown 10K+
4 White Shield - 161Kt 12.51
5 Blue 6 Green %5 A2 1 RSP
5 Blue 7 Yellow .5 o
5 Blue Brown <. )
5 Blue Shleld - .9 1 60

%b o | o | ﬁwgew{&



8/C #12 — (continued)

Page 47

TO

FROM o RESISTANCE
‘COND.# | COLOR | COND.# | -COLOR (Megohms) TIME
6 Green 7 Yellow 1D+ 10D
6 Green 8 - Brown ok
6 Gréen Shield - \DOK4~
7 Yellow 8 Brown 1O \< D)
7 Yellow Shield . - oK+
8 Brown Shield - 1BDK~- \ D
CONDUCTOR RESISTANCE
FROM TO RESISTANCE
COND. # COLOR COND. # | - COLOR (Ohms) TIME
1 Red I _ Red o 12,253
2 Black 2 Black O i
3 Orange 3 Orange OO ]
4 White 4 White 103 1S <
5 Blue 5 __Blue T i
6 Green 6 Green , VO
7 Yellow 7 Yellow . OS5 )
8 Brown 8 Brown Y 2.5 <,£

YN P

Yok doar St

t-17-0
Dhge gy >~



[LVMEGGITT B o e
FILE 5839IR-1 o Page48or >

ACCEPTANCE TEST DATA SHEET

$5D
QE
QA: S *  FOR
05-12-04
FIRE GABLE ASSEMBLY
PART NUMBER: 300283 E0040p28J SERIAL NUMBER: 0o2.
TEST PROGRAM NUMBER: 5181 REVISON ____ C

1.0 Diclectric Strength at room temperature per STP 2191, Revision __C

1.1 3200 VDC between conductor and sheath for 60 seconds. No indication of bre:;hfﬂ\d .
' ‘ é 4 2004
sqg

"nl

Tech Stamp/Date

: DC : ) ‘ s dieats . . .
1.2 3200 VDC conductor te conductor for 60 seconds. No indication ofbﬁdcm nJUN O 4 200‘

Fnil

Tech Stamp/Date

2.0 Insulation Resistance at room temperature per STP 2190, Revision C .
(All unused pins connected to sheath. Record values.)

1 .0 x 10[2. ohms 7 L0 x 10‘2 ohms
2 |.0 x 10'2 ohms 8 L0 x ]0'2»ohms
3 Lo x le ohms 9 N/A x10 ohms
4 O x 10'2 ohms - 10 NAA x10 ohms
5 L0 x lﬂlg ohms . 11 N/A x10 ohms
6 10 - x lOlz ohms = 12 N/A x10 ohms

A JNos 2

¥ Tech Stamp/Date




N MEGGITT

FILE 58391R-]

MEGGITT SAFETY
SYSTEMS INC

" "PART NUMBER: _5002-835%39@% J

PAGE 2 OF 2 ‘SERIAL NUMBER: a02.
3.0 DC Continuity per STP 2207, Rc\'isi(;ll b _. (Limit: Refer to cable drawing.)
3.1 Cable Length: fect |
3.2 Conductor Resistance:
1 __ o1 ohms 5 2.1 ‘ohms 9 N /A ohms
2 __ 01 ohms 6 ____0O]__ ohms 10 N /A_ ohms
3 0.0 ohms 7 0.1 ohms 11 M(A ohms
4 o\ ohms 8 | 0-‘L__ ohmns 12 N ('A ohms
F:\il @ JUN 04 2004
' Tech Stamp/Date
4.0 Test Equipment List
Manufacturer Calibration
Nomenclature & Model No. Identification No. Due Date
High Resistance Bridge &R 1644 A A 14672 6~ 2-05
Hi-Pot AR 5205 A . A 4zeo 7~ 16-05
Digital Multimeter FLUKE 73 B 121 Z-\18 ~0%

R gt

DATE: @ £-4-04

4T
MSSI QA REVIEW: ___ .0t 6~Y-09




[ MEGGITT

MEGGITT SAFETY
SYSTEMS INC

1915 VOYAGER AVE, SIMI VALLEY, CA. 93063

805-584-4100 FAX 805-584-9157

Ship To:

Packing Slip

Invoice To:

OMEGA POINT LABORATORIES
ATTN: CONSTANCE HUMPIIREY
210-635-8120
16015 SHHADY FALLS ROAD
ELMENDORF TX 78112

IN-ITOUSE/MEGGITT SAFETY SYSTEMS
1915 VOYAGER AVENUE.
SIMI VALLEY CA 93063

Pickslip 81945

Page 1

Date 6/04/04
Customer No., 69444

Order Number 260500-005 SO
Retated P.O.

BrivPlt 200

INSP Priority

DT E

Ord Date

Promiscd

Customer P.O.

F.O.B.

Contract Administrator

10/15/03

11/15/03

I'red Rudek

Destination

DIANA COX, EXT 8127

Line

Ttem Number/Location,Lot

Description

Shipped

Tag

Avail.  |UM

Due Date Schedule B

MSSI WILL
TO TEST RE.

31.000
FG
Rer.
Serial # 002

N HOUSE SALES ORDER TO PROVIDETEST CAB
TESTS TOJBE PRESENTED TO NRC.

HAVE JOINT RIGHTS SHARING THE QU
SULTS o ‘

300283E0040B328)

TEST FA cju.'m' WILL BE READY END OF NOVEMBER =
SPLICE nggumsn AT MIDPOINT IN CABLE

FIRE CABLE

S FORIABURATURY
ULIFICATION

EA 11215/03

Blank - Sales R.

0G ebed

JZ_ 06 ~640 &,

Weight:

revuw snQNATILY Asqurance

Packer

Track/Airbill #

Ship Via:

BEST WAY PREPAY ONLY 2 c/a./
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AREVA APPENDICES Pgge 51

Appendix C

TEST DATA - FURNACE INTERIOR TEMPERATURES



Temperature (°F)

2000

Project No. 14980-119368
AREVA - Meggitt Cable Test
Furnace Interior Temperature

Page 52

1800 -

1600 -

1400 -

1200 -

1000 -

800 -

600

400 -

200

\

Furnace temperature held at
1700°F

E119 Std
Furnace Avg

30 60 90

Time (min)

120



Project No. 14980-119368 AREVA June 17, 2004
Test of Meggitt Cable

Page 53
Integration Integration Furnace Furnace Furnace
E119 Std Furnace of Furnace of E119 Std Probe Probe Probe
Time Average Average Average Average Error #1 #2 #3
(min) (°F) (°F)  (°Femin)  (°Femin) (%) (°F) (°F) (°F)
0 68 85 0 0 0.00% 84 84 84
1 254 133 41 466 -91.2% 143 126 113
2 441 305 192 932 -79.4% 281 287 bad TC
3 627 575 564 1398 -59.7% 553 538 bad TC
4q 814 856 1211 1864 -35.0% 838 809 bad TC
5 1000 1002 2072 2330 -11.1% 989 948 993
6 1060 1073 3042 3412 -10.9% 1087 1029 1080
7 1120 1121 4071 4494 -9.42% 1172 1094 1148
8 1180 1169 5148 5576 -7.68% 1259 1164 1214
9 1240 1214 6271 6658 -5.81% 1343 1235 1279
10 1300 1223 7422 7740 -4.11% 1390 1282 1318
11 1328 1250 8590 9022 -4.78% 1408 1301 1334
12 1347 1278 9786 10304 -5.03% 1435 1322 1354
13 1364 1311 11013 11586 -4.95% 1483 1357 1388
14 1381 1343 12272 12868 -4.64% 1519 1393 1425
15 1396 1369 13559 14150 -4.17% 1550 1425 1454
16 1410 1393 14873 15514 -4.13% 1573 1453 1482
17 1424 1415 16209 16878 -3.97% 1589 1476 1504
18 1436 1434 17565 18242 -3.71% 1607 1495 1524
19 1448 1453 18940 19606 -3.40% 1625 1512 1545
20 1459 1467 20332 20970 -3.04% 1643 1527 1561
21 1470 1487 21741 22386 -2.88% 1657 1542 1577
22 1480 1498 23166 23802 -2.67% 1659 1550 1591
23 1490 1509 24601 25218 -2.45% 1656 1550 1603
24 1499 1510 26043 26634 -2.22% 1652 1544 1601
25 1508 1514 27487 28050 -2.01% 1648 1543 1599
26 1517 1521 28936 29512 -1.95% 1649 1545 1605
27 1525 1526 30392 30974 -1.88% 1654 1547 1606
28 1533 1535 31855 32436 -1.79% 1666 1553 1618
29 1541 1546 33327 33898 -1.68% 1681 1564 1630
30 1549 1555 34809 35360 -1.56% 1688 1575 1644
31 1556 1566 36302 36875 -1.55% 1696 1583 1651
32 1563 1573 37803 38390 -1.53% 1700 1589 1658
33 1570 1582 39313 39905 -1.48% 1711 1596 1665
34 1576 1589 40830 41420 -1.42% 1713 1601 1670
35 1583 1592 42353 42935 -1.36% 1716 1605 1673
36 1589 1600 43881 44450 -1.28% 1728 1615 1685
37 1595 1605 45415 45965 -1.20% 1728 1619 1690
38 1601 1612 46956 47480 -1.10% 1738 1625 1695
39 1606 1616 48502 48995 -1.01% 1740 1627 1699
40 1612 1620 50051 50510 -0.91% 1742 1632 1701
41 1617 1623 51605 52111 -0.97% 1743 1635 1704
42 1623 1627 53162 53712 -1.03% 1744 1638 1709

43 1628 1632 54724 55314 -1.07% 1751 1643 1717



Project No. 14980-119368 AREVA June 17, 2004
Test of Meggitt Cable

Page 54
Integration Integration Furnace Furnace Furnace
E119 Std Furnace of Furnace of E119 Std Probe Probe Probe
Time Average Average Average Average Error #1 #2 #3
(min) (°F) (°F) {°Femin) (°Femin) (%) (°F) (°F) (°F)
44 1633 1637 56290 56915 -1.10% 1756 1646 1721
45 1638 1636 57858 58516 -1.12% 1748 1643 1716
46 1643 1629 59422 60117 -1.16% 1720 1632 1707
47 1648 1630 60983 61718 -1.19% 1710 1631 1710
48 1652 1631 62546 63320 -1.22% 1704 1630 1721
49 1657 1641 64114 64921 -1.24% 1713 1642 1730
50 1661 1650 65691 66522 -1.25% 1721 1649 1741
51 1666 1658 67277 68123 -1.24% 1726 1657 1748
52 1670 1668 68871 69724 -1.22% 1730 1664 1761
53 1674 1674 70474 71326 -1.19% 1736 1671 1764
54 1678 1678 72082 72927 -1.16% 1741 1677 1766
55 1682 1679 73693 74528 -1.12% 1752 1672 1766
56 1686 1683 75306 76129 -1.08% 1764 1674 1767
57 1690 1688 76923 77730 -1.04% 1762 ~ 1678 1772
58 1694 1694 78546 79332 -0.99% 1760 1688 1777
59 1698 1697 80173 80933 -0.94% 1762 1693 1784
60 1701 1701 81805 82534 -0.88% 1761 1697 1790
61 1705 1702 83438 84135 -0.83% 1761 1698 1786
62 1709 1704 85073 85736 -0.77% 1763 1700 1785
63 1712 1703 86708 87338 -0.72% 1764 1698 1779
64 1716 1699 88341 88939 -0.67% 1761 1694 1774
65 1719 1697 89971 90540 -0.63% 1762 1689 1775
66 1722 1700 91602 92249 -0.70% 1771 1690 1771
67 1726 1704 93236 93957 -0.77% 1777 1695 1773
68 1729 1704 94872 95666 -0.83% 1779 1693 1775
69 1732 1706 96509 97375 -0.89% 1777 1698 1779
70 1735 1708 98148 99084 -0.94% 1770 1703 1783
71 1738 1708 99788 100793 -1.00% 1777 1700 1777
72 1742 1707 101428 102501 -1.05% 1773 1699 1776
73 1745 1705 103066 104210 -1.10% 1769 1695 1773
74 1748 1705 104703 105919 -1.15% 1774 1691 1769
75 1751 1705 106340 107628 -1.20% 1783 1688 1768
76 1753 1706 107977 109336 -1.24% 1780 1689 1770
77 1756 1709 109616 111045 -1.29% 1778 1697 1772
78 1759 1709 111257 112754 -1.33% 1773 1700 1774
79 1762 1707 112897 114463 -1.37% 1769 1698 1771
80 1765 1706 114536 116171 -1.41% 1769 1696 1768
81 1768 1707 116174 117880 -1.45% 1768 1696 1767
82 1770 1706 117812 119589 -1.49% 1766 1693 1769
83 1773 1707 119451 121298 -1.52% 1765 1694 1770
84 1776 1705 121088 123006 -1.56% 1763 1691 1769
85 1778 1703 122724 124715 -1.60% 1762 1688 1757
86 1781 1702 124358 126424 -1.63% 1753 1687 1749

87 1783 1703 125992 128133 -1.67% 1748 1687 1743



Project No. 14980-119368 AREVA June 17, 2004
Test of Meggitt Cable
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Integration Integration Furnace Furnace Furnace
E119 Std Furnace of Furnace of E119 Std Probe Probe Probe
Time Average Average Average Average Error #1 #2 #3
(min) (°F) (°F)  (°Femin)  (°Femin) (%) (°F) (°F) (°F)
88 1786 1705 127628 129841 -1.70% 1755 1689 1746
89 1788 1705 129265 131550 -1.74% 1754 1689 1743
90 1791 1707 130903 133259 -1.77% 1752 1690 1747
91 1793 1710 132543 134968 -1.80% 1758 1694 1762
92 1796 1706 134183 136676 -1.82% 1757 1690 1751
93 1798 1705 135821 138385 -1.85% 1753 1688 1746
94 1800 1703 137456 140094 -1.88% 1743 1686 1743
95 1803 1704 139092 141803 -1.91% 1746 1687 1741
96 1805 1708 140730 143511 -1.94% 1755 1689 1746
97 1807 1704 142367 145220 -1.96% 1752 1686 1741
98 1809 1699 144001 146929 -1.99% 1740 1682 1733
99 1812 1698 145632 148638 -2.02% 1738 1680 1730
100 1814 1699 147262 150346 -2.05% 1739 1681 1733
101 1816 1707 148897 152055 -2.08% 1743 1689 1743

102 1818 1711 150539 153764 -2.10% 1747 1693 1743



Project No. 14980-119368

Time
(min)

VCONOMTITA_AWNEO

AREVA

Test of Meggitt Cable

Furnace Furnace Furnace Furnace Furnace

Probe
#4

(°F)

84
124
297
608
905

1043
1084
1115
1158
1215
1257
1273
1292
1323
1354
1382
1409
1435
1456
1478
1494
1511
1524
1526
1523
1522
1524
1526
1531
1541
1550
1559
1565
1573
1579
1584
1593
1598
1605
1608
1614
1618
1622
1627

Probe
#5

(°F)

85
142
338
649
965

1098
1124
1133
1151
1173
1197
1217
1242
1272
1299
1322
1342
1363
1381
1401
1400
1447
1454
1486
1469
1471
1479
1484
1492
1500
1509
1519
1527
1536
1544
1547
1554
1560
1567
1570
1575
1578
1585
1587

Probe
#6

(°F)

91
bad TC
bad TC
bad TC
bad TC
bad TC
bad TC
bad TC
bad TC
bad TC

1048
1115
1168
1211
1246
1274
1299
1321
1341
1360
1377
1392
1410
1424
1436
1445
1456
1463
1472
1482
1491
1502
1512
1521
1530
1535
1542
1550
1557
1562
1567
1571
1576
1580

Probe
#7
(°F)

84
136
298
529
793
973

1074
1120
1149
1158
1176
1208
1237
1263
1288
1309
1330
1352
1371
1391
1408
1424
1440
1456
1469
1485
1498
1505
1518
1524
1532
1550
1559
1570
1580
1578
1581
1587
1594
1597
1601
1603
1609
1612

Probe
#8

(°F)

84
147
330
571
825
970

1034
1066
1087
1097
1115
1143
1170
1194
1217
1238
1257
1277
1294
1312
1328
1344
1359
1372
1385
1399
1413
1422
1433
1443
1452
1465
1476
1484
1494
1497
1503
1509
1516
1521
1527
1530
1536
1540

June 17, 2004

Page 56

Lab "In" Cable at
Ambient Top Surface

Temp.
(°F)

87
88
88
88
87
87
87
87
87
87
87
87
87
87
87
88
88
88
88
89
89
89
89
89
89
89
89
89
90
90
90
91
91
91
91
90
90
90
S0
91
91
91
91
91

of Slab
(°F)

86

88

88

89

92

97
105
114
122
127
137
145
153
160
167
168
177
181
185
190
188
199
202
197
199
211
213
215
221
220
230
229
216
229
223
235
234
234
229
236
235
240
241
236
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Furnace Furnace Furnace Furnace Furnace Lab "In" Cable at
Probe Probe Probe Probe Probe Ambient Top Surface
Time #4 #5 #6 #7 #8 Temp. of Slab
(min) (°F) (°F) (°F) (°F) (°F) (°F) (°F)
44 1630 1592 1585 1618 1544 90 251
45 1630 1595 1588 1621 1547 91 246
46 1628 1589 1588 1620 1544 91 246
47 1630 1592 1592 1624 1547 91 239
48 1630 1594 1595 1627 1550 91 236
49 1640 1603 1604 1636 1558 91 235
50 1648 1614 1614 1645 1567 91 249
51 1658 1621 1622 1653 1575 91 248
52 1671 1632 1633 1664 1585 91 259
53 1678 1640 1640 1670 1593 92 265
54 1680 1642 1644 1676 1598 91 256
55 1676 1642 1645 1677 1601 92 261
56 1678 1646 1649 1682 1605 92 264
57 1684 1653 1655 1687 1611 92 260
58 1692 1661 1663 1693 1616 92 268
59 1697 1663 1665 1695 1620 92 267
60 1701 1668 1670 1700 1624 93 276
61 1701 1669 1672 1701 1627 93 272
62 1701 1671 1674 1705 1631 91 273
63 1698 1670 1673 1706 1632 91 278
64 1690 1667 1671 1704 1630 91 274
65 1687 1664 1669 1703 1629 92 272
66 1687 1669 1673 1708 1634 92 276
67 1693 1671 1675 1709 1636 92 270
68 1691 1672 1676 1709 1637 92 276
69 1696 1673 1677 1711 1638 93 272
70 1700 1675 1679 1714 1641 92 277
71 1698 1675 1680 1715 1642 92 272
72 1697 1675 1680 1716 1643 92 279
73 1694 1673 1678 1715 1642 92 276
74 1690 1675 1680 1717 1645 92 281
75 1686 1674 1679 1717 1645 93 277
76 1686 1675 1680 1718 1647 93 281
77 1694 1678 1683 1721 1649 93 277
78 1698 1676 1682 1719 1649 93 267
79 1697 1675 1681 1718 1648 93 269
80 1695 1674 1680 1718 1648 94 269
81 1696 1675 1681 1720 1649 94 262
82 1694 1675 1681 1720 1649 94 268
83 1695 1677 1682 1721 1651 94 274
84 1689 1675 1680 1720 1650 94 269
85 1685 1674 1681 1723 1653 93 266
86 1681 1675 1684 1727 1657 93 267

87 1681 1678 1688 1733 1662 94 276
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Furnace Furnace Furnace Furnace Furnace Lab "In" Cable at
Probe Probe Probe Probe Probe Ambient Top Surface
Time #4 #5 #6 #7 #8 Temp. of Slab
(min) (°F) (°F) (°F) (°F) (°F) (°F) (°F)
88 1682 1678 1689 1733 1664 93 277
89 1683 1680 1691 1736 1666 93 276
90 1684 1683 1694 1740 1668 94 279
91 1690 1682 1690 1735 1665 94 282
92 1685 1679 1689 1734 1664 94 274
93 1682 1679 1689 1736 1665 94 274
94 1679 1679 1690 1736 1666 93 279
95 1680 1680 1692 1738 1667 93 279
96 1682 1683 1694 1742 1670 93 274
97 1679 1679 1691 1738 1667 92 274
98 1675 1676 1688 1735 1664 92 275
99 1674 1676 1688 1736 1665 92 275
100 1674 1677 1688 1734 1664 93 278
101 1682 1688 1698 1742 1674 93 276

102 1687 1691 1702 1746 1679 93 275
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"In" Cable "Out" Cable "Out" Cable

12" Above Top Surface 12" Above

Time Top of Slab of Slab Top of Slab
(min) (°F) (°F) (°F)
0 86 86 86
1 86 87 86
2 87 89 86
3 87 93 86
4 87 99 86
5 87 100 86
6 87 108 86
7 87 114 87
8 88 117 88
9 88 128 88
10 89 133 89
11 90 142 89
12 90 150 90
13 92 153 91
14 93 163 92
15 94 159 93
16 95 171 94
17 96 173 95
18 97 177 96
19 98 182 97
20 97 178 96
21 99 183 98
22 99 191 99
23 99 187 97
24 100 174 97
25 101 196 100
26 102 195 100
27 102 203 101
28 103 204 102
29 102 198 100
30 105 214 103
31 105 215 104
32 104 198 102
33 106 220 103
34 106 208 102
35 106 220 103
36 107 220 105
37 107 226 106
38 105 226 103
39 106 226 104
40 104 218 101
41 104 225 101
42 103 210 100

43 103 225 101
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"In" Cable "Out” Cable "Out” Cable

12" Above Top Surface 12" Above

Time Top of Slab of Slab Top of Slab
(min) (°F) (°F) (°F)
44 104 224 100
45 104 235 100
46 104 234 100
47 102 225 100
48 103 236 99
49 103 226 100
50 103 241 99
51 105 248 102
52 106 236 102
53 106 264 103
54 107 242 104
55 106 241 102
56 109 233 103
57 108 248 104
58 110 239 105
59 107 260 104
60 109 246 105
61 109 239 105
62 110 239 106
63 112 248 107
64 110 261 105
65 111 233 106
66 112 240 106
67 110 255 105
68 109 240 105
69 110 239 105
70 111 237 107
71 111 238 105
72 114 254 107
73 114 228 107
74 114 255 107
75 114 245 108
76 113 240 107
77 115 234 107
78 109 250 104
79 110 248 105
80 110 253 105
81 108 245 103
82 108 248 103
83 109 247 104
84 108 245 103
85 110 240 105
86 112 252 107

87 111 248 105
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"In" Cable "Out” Cable "Out” Cable
12" Above Top Surface 12" Above

Time Top of Slab of Slab Top of Slab
(min) (°F) (°F) (°F)
88 111 244 106
89 113 249 107
90 112 254 106
91 111 253 106
92 111 254 105
93 114 234 107
94 113 249 107
95 116 258 109
96 114 245 108
97 116 250 110
98 115 246 110
99 113 254 110
100 113 248 107
101 112 261 106

102 113 269 108
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QUALITY ASSURANCE
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Quality Assurance Statement

Omega Point Laboratories, Inc. is an independent, wholly owned company incorporated in the
state of Texas, devoted to engineering, inspection, quality assurance and testing of building
materials, products and assemblies. The company has developed and implemented a Quality
Assurance Program designed to provide its clients with a planned procedure of order and
document processing for inspection and testing services it provides to assure conformity to
requirements, codes, standards and specifications. The Program is designed to meet the intent of
ANSI 45.2 Quality Assurance Program Requirements for Nuclear Power Plants, and complies with
the requirements of the ASME Code, SPPE, Military Standards and other less stringent programs.
It is the Laboratory's intention to adhere strictly to this Program, to assure that the services offered
to its clients remains of the highest quality and accuracy possible.

The overall responsibility of the supervision, operation and coordination of this Quality Assurance
Program is that of the Quality Assurance Manager, a person not involved with the performance of
the inspection or testing services, and who is under the full time employ of the Laboratory. This
individual is responsible for implementing and enforcing all procedures presented in the Quality
Assurance Manual and the Procedures Manual. All personnel involved with activities which fall
under the scope of this Program are required to cooperate with the letter and intent of this
Program.

All QA Surveillance documents remain on file at the Laboratory, and are available for inspection
by authorized personnel in the performance of an on-site QA Audit. All materials, services and
supplies utilized herein were obtained with appropriate QA Certifications of Compliance, and the
inclusion of these in this report would not be practical nor useful to the reader.




Page 64

ex

e N L
a ek o &
Soparo®

ACCEPTABILITY DOCUMENTATION
PROJECT NO. 14980-119368

AREVA

The following signatures attest to thé'-rev_iew and acceptance of each attribute listed
regarding the above-noted project:

L TEST ARTICLE ASSEMBLY

@W- dlinfoss

Omega Point Labottorie4, Inc Ddte

. CABLE INSTALLATION

<947A5%1

Date

clalby
Date

Omega Point Laboratories, Inc.
16015 Shady Falls Road
Elmendorf, Texas 78112-9784 USA
210-635-8100 / FAX: 210-635-8101 / 800-966-5253
www.opl.com  moreinfo@opl.com




Areva

Project 14980-119368

lll.  ACCEPTANCE OF:

PRETEST MEGGERING RESULTS

¥ 2 [0

Omega Point Laboratoriés, Inc. | Date

oG et clirpy
AREVA | Date * /

IV.  FINAL PRE-BURN INSPECTION

Uoistones Ly f=os
e W/my

ga Point Laboratories, Iné. , A Date’” / '
6 Jizled
Date

Pagepgg2

PRETEST CONDUCTOR RESISTANCE MEASUREMENT



Page 66

EVENT LOG

Fire Resistance Test of Horizontal
Concrete Slab Supporting a
Meggitt Safety System Cable

PROJECT NUMBER:

14980-119368

AREVA



-~ AREVA
Client # 14980

NOTE:
for AREVA. The following is a brief description of this pro;ect
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This Log is used to document the date and note the significant events during the completion of test project #119368

Project No. 119368 Fire Resistance Test ot Horizontal Concrete Slab Supporting a Fire-Rated
Efectrical Cable
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AREVA
Client # 14980

NOTE: ‘

This Log is used to document the date and note the sugnmcant events during the completion of test project #119368
for AREVA. The following is a brief description of this project:

Project No. 119368 Fire Reslstance Test ,of:Horizontal Concrete Slab Supporting a Fire-Rated
Electrical Cable
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for AREVA. The following is a brief description of this project:
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This Log Is used to document the date and noté the significant events during the completion of test project #119368

Project No. 119368 Fire Resistance Test of Horizontal Concrete Stab Supporting a Fire-Rated
Electrical Cable
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A REVISIONS
FRAMATOME ANP 55X TCSCRIPTION , i P%Q%Hr

4] : - DRIGINAL ISSUE 6/8/04 § Cmuning

TEST ARTICLE ATTRIBUTE CHECKLIST

PROJECT NUMBER:

PROJECT TITLE: MEGGITT FIRE RESISTIVE CABLE TESTING

IN PART, OR LSKD FOR NUSNISMING
SCALL - (T BIMDSTONS DMLY,

5k 1 ATTRIBUTE SAT | UNSAT
g% 1 | TEST DECK. .
=5 A | Test deck confipuration and dimensions per approved drawings B
| d‘s B_| Condition of test deck v
Eg C_| Test deck conditioned 1o moisture equilibrium at indoor conditions |+~
5 11 | SUPPORTS/STEEL PLATES
E A. | Corrcet materials used v . ]
B. | Installed per approved drawings v’
”: C. | Spacing between the two Section A-A supports is equal to or
pe greater than shown on approved drawings \/
5% D. | Supports for Meggitt cable are properly grounded Vv
» E. | Applicd torque values for strut clamps per approved drawings v
= F. | Welds per approved drawings.
22 111 | MEGGITT CABLE :
g " A. | Cable installed per approved drawings
g B. | Minimum bend radius installed where shown on approved
E drawings l/
3 C. | Factory installed splices installed as shown on approved drawings v
E! D. | Factory installed terminations provided at each end of cable v
g5 E. | No gouges or cuts in the cable sheath which exceed 10% of cable
o8 wall thickness :
EE V | TEST EQUIPMENT ~ _
g A. | Wiring of test articles conform to the Figure 1 in the Test Plan
!g B. | All electrical devices and equipment have been tested prior to the
start of the test to ensure that they are properly connected and
is functioning as required, showing proper readings on data
‘ hs acquisition cquipment \/
C. | Fumnace thermocouples are the correct type and are instalied per
Eg the Test Plan . \/
¥e NOTE: Verification to be made using initials of OPL Quality Assurance Personnel

MSS1 FIRE RESISTIVE CABLE TEST e nts  [PT oo
TEST ARTICLE ATTRIBUTE CHECKLIST prureyTpeer

CAD FILE 02-3043842A-00




Q/A RECEIVING_! REPORT

CLIENT/PROJECT NAME._@MMM REPORT NUMBER. 22D3 . DP(__

CLIENT/PROJECT NUPMBER_QE,L__E:%(MM_M DATE REGEIVED_2~]1-02
M

RECEIVED FROM DATE INSPECTED_3 -\ -D),

WQL__QE!}Q&EQMQ&____ INSPECTED BY:
QUANTITY CONDY - ACCEPTANCE
ITEM DESCRIPTION P.0.NO. 1.D. NO. Wl Y [CITER | exceprion REMARKS
- Ordert Rec'd n 0 T Accepll Hold | Reler
~ KKP-
Cuumed NCLWine | 1 242AR]10#) \BHO |Simi-o0395248 | Y | Y [&ean [Nimo | I
: : || S [RRA e
Ao TeWinp . [ASAR ot 0™ % ki ootasan) v | Y | Foan [Rawe. X
-
)
(@]
()]
~J
U
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A 15 SHA ‘ ; B .j : ,
ELMENDORF, TEXAS 78112 1 PURCHASE ORDER
PH. 210) 635.6100 age 72

FAX (210) 635-8101 1 34540

Date: 1/31/2002

Page: 1 of 1
Order From: PMC =« ° Deliver to: Omega Point Laboratories, Inc
‘680 Hayward Street , 16015 Shady Falls Road
Manchester , Elmendorf
NH 03103 S TX 78112
603-622-3500 T _ (210) 635-8100
‘Vendor No: 0024
Your ltem Number Our Reference  Qty Ordered Units Unit Cost Extension
ltem Description o
A . 001 10.00 Pounds $23.20 $232.00
KP-16 Chrome! TC Wire ‘
002 10.00 Pounds $27.00 $270.00
KN-16 Alumel TC Wire
Calibration Services 003 2.00 Each $8.50 $17.00

"See Speciai Mstuicuons Resardins
é—“ . Purchagn" Sxyechications for Quality
) - Ansurance meemenkﬂ@-

0A Aoprovai____ &
Wave o123 l 2 200>

- Ny

Please Quote Purchase Order Number on all correspondence. Subtotal: $519.00

A S Freight: 0.00
Special Instructions: Please include Certificate of Conformance to attached Tax Amount: 0.00
Specification Sheet and Calibration Data traceable to NIST Total Value: $519.00

D225 114
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OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: MS-04- 1345 AQ -OPL
VENDOR: ‘ PMC_Corporation
VENDOR PRODUCT NUMBER . PRODUCT DESCRIPTION
KP-16 Bare Chromel Thermocouple Wire (16 gauge)
KN-16 Bare Alumel Thermocouple Wire (16 gauge)

Material as defined above shall be provided in accordance with the Critical Characteristics as listed
below: B

TEST DESCRII’;TION ‘ TEMPERATURE RANGES
R MIN. - MAX
ASTM E220-96 Std. Test Method for Calibration of 32°F -  2300°F

Thermocouples by Comparison
Thermocouple Type K Table 2 “Calibration Uncertainties in Calibrating Thermocodples
by Comparison Method ~ Temperatures in Degrees Fahrenheit

‘Note: Temperature deviations above 2000°F are for reference only when using 16 gauge wire.

QUALITY ASSURANCE REQUIREMENTS

1.0 QUALITY PROGRAM
Seller shall furnish this item in accordance with Quality Program approved by Omega
Point Laboratories. Material specified herein is to be produced and tested in
accordance with vendor quality standards, methods, guidelines and manufacturing
instructions as defined in that Quality Program.

2.0 QUALITY VERIFICATION

Receiving Inspection - Buyer shall inspect items upon receipt to verify compliarice
with purchase order requirements. Rejected items shall be returned at seller's expense.

Document Review - Final acceptance shall be based on satisfactory review of
required certifications and/or supporting documents.

09-062-8/00 Page t ot 2
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3.0 CERTIFICATIONS
3.1 Certification that supplied materials comply with this material specification and
listing Critical Characteristics shall be provided. This certificates shall reference
Omega Point Labs purchase order number and specification number for all
> material furnished under this specification. This Certification shall be signed by
the appropriate vendor r’e'presentative.

3.2 The material furnished under this specification shall be a product that complies
with the following: :

3.2.1 Hasbeen tested and passed all tests specified herein.

3.2.2 Manufacturing methads for this material have not changed. Vendor
will advise Omega Point in writing of any changes in the manufacturing
prior to material manufacture.

3.2.3 Raw materials‘uééd in the manufacture of this material meet Vendor
specifications,

4.0 AUDITS/RIGHTS OF ACCESS

Omega Point Labs reserves the kight to audit your facility to verify compliance with the
purchase order and specification requirements with a minimum ten (10) day notice.

5.0 IDENTIFICATION
Seller shall identify each item with a unique traceability number by physical marking or
tagging. These identification numbers shall be traceable to certifications and packing
lists.

6.0 PACKING/SHIPPING

All materials shall be packaged in air tight, moisture free containers and shall be free
of foreign substances such as dirt, oil, grease or other deleterious materials.

Al materials shall be suitably crated, boxed or otherwise prepared for shipment to prevent
damage during handling and shipping.

QUALITY ASSURANCE APPROV.AL.:

(79I

Title QA{' &M
Date l *3‘ 'DB\

AVL Yefification

Class: __A

09-062-8/00 : Page20f2



DATA SHEET 400

L )

JMI 1 Bare
J)U-L) - - Thermacouple
Wire

PMC s continuously committed to meet the specific
needs of the industry and it's customers. In order to
meet this committment, PMGC has become a full
service company. Therefore along with insulated
wire product capabilities, PMC operates high speed
stranders and spooling equipment to provide a full
line of bare wire items.

Customers may select from the items listed below as
matched pairs to meet standard limits of error. On
most items, variations are available to meet particu-
lar applications, including special limits of error or
extension grade tolerances.

You will find our qualified sales and engineering statf
eager to assist you in these selections.

. TYPE S | S TYPE K TRV RROPE A | S YPE ST SR S A TVPE N R i
WIRE |WIRE |.. fron .-~ | Constantan| Chromel | Alumel - t@g']pg Consfantan | Chromel:|Constantan | : Nierosil 2 13 Nisi) :0%2 | - PACKAGE
N KP g z 3%11;_55;‘ FEP o1 EN Y v_,x’p_«,, [ NN cqultﬂs&

L aiidnd e A B S P PR SR SR RN B .

or®:
GA SIZE|. Jp - -5 SEIPEE It
B&s | o |+ | - - . . R IR

8 |.128| JP-8 JN-8 KP-8 KN-8 — — EP-8 EN-8 NP-8 | NN-8 COIL 50¢
14 | .064] JP-14 | UN-14 | KP-14 | KN-14 | TP-14 | TN-14 | EP-14 | EN-14 NP-14 | NN-14 | REEL 50f
16 |.050) JP-16 | JN-16 | KP-16 | KN-16 |.-TP-16 | TN-16 | EP-16 | EN-16 | NP-16 | NN-16 | REEL25#
18 |.040) JP1B | UN-18 | KP-18 | KN-18 | TP-18 | TN-18 | EP-18 | EN-18 | NP-18 | NN:18 | REEL-10#
20 |.032( JP-20 | JN-20 | KP-20 | KN-20 | TP-20 | TN-20 | EP-20 | EN-20 | NP-20 | NN-20 | REEL 10#
24 [.020] JP-24 IN-24 | Kp-24 | KN-24 | TP-24 TN-24 | EP-24 | EN-24 | NP-24 | NN-24 | REELS#
26 ].015] JP-26 | JN-26 | KP-26 | KN-26 | TP26 | TN-26 | EP-26 | EN-26 | NP-26 | NN-26 | REELS#
28 [.012| JP-28 | UN-28 | KP-28 | KN-28 | TP-28 | TN-28 | EP-28 | EN-28 | NP-28 | NN-28 | REEL 1#
30 {.010( Jr-30 | JN-30 | KP-30 | KN-30 | TP-30 | TN-30 | EP-30 | EN-30 | NP-30 | NN-30 | REEL1#
— STRANDED BARE THERMOCOUPLE WIRE PART NUMBERS —
16724 | .060| JP-16F | JN-16F | KP-16F | KN-16F | Tp.16F | TN-16F | EP-16F | EN-16F | NP-16F | NN-16F | REEL 40#
181s30| 050 JP-1819] JUN-1819| KP-1819| KN-1818| Tp.1g1g9| TN-1819| EP-1819| EN-1619| NP-1819{ NN-1819 | REEL 307
1876 | 048] JP-18F | JUN-18F | KP-18F | KN-18F | Tp.18F | TN-18F | EP-18F | EN-18F | NP-18F | NN-18F | REEL 30#
20728 | .037] JP-20F | JN-20F | KP-20F | KN-20F | Tp-20F | TN-20F | EP-20F | EN-20F | NP-20F | NN-20F | REEL 15¢
247m2 | 024] JP-24F | IN-24F | KP-24F | KN-24F |- Tp.oar | TN-24F | EP-24F | EN-24F | NP-24F | NN-24F | REEL 5¢

- The above part numbers represent the
moare popular constructions. However,
other designs are available upon request.

PMC CORPORATION
57 Harvey Road
Londonderry, NH
03053

Tel. (603} 4329473
® Registered Trademark of PMC Corporation FAX {800) 639-570! © 1995 PMC Corporation
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U p p er> - UPPER TEMPERATURE LIMITS FOR BARE THERMOCOUPLE w;az_sa A -
g - ARS! - _'.‘ et L M A Lo i -
temperature + THERMOCOUPLE TYPE | svmsoc [ 5 v = - WIRE GAUGE (A.w._c.) R A
limits for bare . . ~_8GA. 14 GA. 16 GA.- 20GA. | 24GA. 28 GA..
IRON-CONSTANTAN™ 4 | . 1400°F 1100°F 900°F 900°F 700°F 700°F
thermoco Ull,' le ~ . {760°C) (600°C) (500°C) (500°C) | {370°C) (370°C)
WITE | chromermaLumeLm k | 2a00f | 2000F | 2000 | 1soor | 100 | 1e00°F
- | (1260°C) | (1100°C) | (1100°C) | (1000°C) | (870°C) (870°C)
COPPER-CONSTANTAN™ T - 700°F 500°F 500°F 400°F 400°F
, _ (370°C) (260°C) (260°C) (200°C) (200°C)
CHROMEL™CONSTANTAN™ | E . ~ | 1600°F 1200°F 1000°F 1000°F 800°F 800°F
.| (870°C) (650°C) (550°C) (550°C} | (430°C) | .(430°C)
NICROSIL™MISIL™ N | 2300°F 2000°F 2000°F 1800°F 1600°F 1600°F
_ - | (1260°C) | (1100:C) | (1100°C) | (1000°C) : (870°C) (870°C)
1 Trademark, Hoskins Mig. Co.
Appmximate > — BARE SOLIO THERMOCOUPLE WIRE FEET/LB —
yields for TYPEJ | - TYPEKX TYPET TYPEE TYPEN
' - wi M ) M
bar e SOlld lli:ns %tz;: k; Comumu' 3 Chromal Nymel Co;'w CM‘T“NW" Chmtml Coastanian Nicrosit Nisil
. R XN P o P LL]
thermocouple A : . . . : . :
wire 5 162 12 i26 | 13 13 126 126 13 126 Bl 13
8 128 228 02| - 2 198 202 2 202 2] 2
1 064 912 808 83 83 80.5 8089 83 802 Bl 8
16 050 4 127 130 130 128 128 130 127 130 130
1 040 233 207 212 212 203 203 212 207 212 212
20 032 385 R4 | R 324 324 a 324 331 a3t
24 020 925 821 838 838 820 820 838 821 838 838
2 015 1478 1312 | 1340 | 1340 | 1299 | 1289 | 340 [ 132 1340 | 130 ¢
28 012 2353 | 2089 | 2130 | 2130 | 2062 | 2062 | 2130 | 2089 2130 | 2130
30 010 ar3s | ame | 330 | 3wo | 3204 | 394 | 3am0 | 3ne a0 | 3370
3 005 | 1a3t0 | 13260 |'13s00 | 13s00 | 13250 ) 1320 | 13soo | w3ze0 | 13soo | 13500
Approximate > — BARE STRANDED THERMOCOUPLE WIRE FEETAB —
YiEIdS for TYPEJ TYPEX TYPET TYPEE TYPEN
w ” ’ .
hare Stranded oy ';’5! fon | Comstastan | Chrome! | Atume! Copper | Comstantan | Chromal { Comstintan | Nicros! Nisit
thermocouple 2 ow r x| e = ™ ™ ) e e (i
wire i | 07 8 |1 76 7 74 75 7 75 16
16 1724 .060 132 N7 119 121 "7 1? 19 "7 119 121
181330] 050 197 s | 180 173 175 177 175 177 180
18726 | 048 21 187 | 190 193 186 187 150 187 190 193
20728 037 3% 298 | 303 307 295 298 303 298 303 307
210 .030 534 474 | 480 488 471 474 480 474 480 488
umm | 0 952 833 | e 833 737 833 833 833 g3 | en

PRICING POLICY > Shipments will be invoiced at PMC's pricss in effect l fime of shupment, Gubtanons are grven with 21 escalaticn clause and prices, lerms, 4n= concitions are Subject t3 Change without
ior notce PMC will, however, make every aftemgt 1o hold 1o curent quoted prices. Alt prices cuoted are » United States cutrency, and sha' be subiect 10 correcticn for erfors.
o< OInenwse stated in widing o PMC , ,

REELS, SPOOLS & COILS > austipments, unless specitied omenwrse by PAC. are imade on non-returnasie ests, scools or cois in one gontinuous fength.

SHORTAGES & RETURNS > an etaims tor shortage or incorrect material must be made within 10 cagaf:er teceipt ot the Eoocs'm which such claim pertaing Goods may only be returned for credil vethia 1 monin ©
01 the date of authotization Gooos 1hat ate speciat in any way sha't not be returned to PMC. Matersal returned Jor a7y feason, without written walion will be refused and returned
A shuppers expense A return reguest must be processed thiough our Londendeiry, NH sa'es ctiice. . .

TOLERANCES > pue to aticwances in manutacturing processes for wire, cable and simitat groducts, PMC reserves the right lo ip2 variation of  10% rom Ihe guantity of such goods ordered.
ical tolerances shown are nomenal. Shipping weighis are an average of att lynes of concuctors and are histed tor estimating only. These weights can vary substantially dueto
Uilferend types 0! Spools. seels and/or concuciors. - ) ’

The material contained in ths document rs presented in pood 1aith and believed fo be refiadle and accuraze Mowever, bezause testing condilions mdy vary and material quality or
mioemation (231 may be prowided in whiale o 5art by ofhers may be beyond our contrcl, ng warranty excressed of urphed. s given and PAC Corparation €31 assume a0 hadilily for |



PMGC A DIVISION OF ROCKBESTOS-SURPRENANT CABLE COR:%@Q.@N77
T N H 22~
SPECIALIZING IN WIRE & CABLE FOR THE SENSOR INDUSTRY FAX (800) 639-5701

CERTIFICATE OF CALIBRATION

TO: OMEGA POINT LABS ' Date: 02/11/02
16015 SHADY FALLS ROAD , Cust PO#: 13454Q
ELMENDORF, TX 78112 , Job #: PS0O055960-1+2

CALIBRATION RESULTS ARE TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)
* AND MEET SPECIAL LIMITS DEVIATION TOLERANCES AS DEFINED IN ISA MC96.1 (FORMERLY ANSI) AND ASTM E
230-93, IPTS90, AND AMS 2750 REV C. ‘

PMC P/IN:  KKP-16 Spool 00395248

- TEST RESULTS FOR: SPOOLS ] TOTAL: 11LBS.
KKN-16 Spool 00395246 11LBS
Test ;I;%nperature Inside End Outside End Test Te;?g;arature Inside End Outside End
800 -1.9 2.0 2000 -5.6 5.2
1000 <0.5 -0.5° 2300 -6.4 - -58
1500 -2.0 -1.9

REPORTED RESULTS ARE DEVIATIONS FROM TEST TEMPERATURES FOR CORRECTION FACTORS REVERSE
THE SIGNS

THE MATERIAL REFERENCED ABOVE HAS BEEN CALIBRATED UTILIZING TECHNIQUES CONSISTENT WITH THE GUIDELINES
SET FORTH IN ANSI Z540-1 AND ASTM E<220. THIS IS TO CERTIFY THE MATERIAL FURNISHED ON THIS SHIPMENT ARE IN

~ CONFORMANGCE WITH THE REQUIREMENTS, SPECIFICATIONS, AND DRAWINGS OF THE ABOVE REFERENCED CUSTOMER
PURCHASE ORDER. INSPECTION AND TEST RECORDS ARE ON FILE AND AVAILABLE FOR CUSTOMER REVIEW.

SECONDARY STANDARD THERMOCOUPLE TYPE K NIST #:263094C&A
. REEL # POS LEG: 00291335 263094B&D -
REEL # NEG LEG: 00291346 (SINGLE USE THERMOCOUPLE FROM
CALIERATION DATE: 3/17/00 CALIBRATED REEL)

DIGITAL VOLT METER EDC 100RC SERIAL# 15075

MODEL: KAYE INSTRUMENTS: X1525C CERTIFICATE # 01-020

SERIAL#: 306172 DUE 07/10/02

CALIBRATION DUE DATE: 07/25/02

ICE POINT THERMOCOUPLE REFERENCE

HART DIGITAL THERMOMETER
MODEL, KAYE INSTRUMENTS: K-170fSF  Tipration Certificate A&&Bm%é 148
SERIAL # 306179 DUE 05/21/0

CALIBRATION DUE DATE: 07/25/02 | Item’

I\’IST’I;nctgl;ﬁty ‘ . TY S

As Foun Left Vi p;pg A$SURAN

Calibration Data Sufll ?

Tolerance Range Adcquate
Date of Reviews

OFL QA/ L3 EngJ Dept. Mgr.

A member of the Marmon Group of companies




PMC Division of RSCC

680 Hayward Street
Manchester, NH 03103

Phone: (603) 622-3500 Fax: (603) 622-7023

Ship To: OMEGA POINT LABS
16015 SHADY FALLS ROAD
ELMENDORF, TX 78112

Attention: CLEDA

Delivery Note

35607

| _Ship Date Customer P.O.

Ship Via

Due Dale

Feb 11 2002 |13454Q

FEB 05 2002

Page:1

Item and Description

UPS GROUND

Qty Ordered

Back ordered

Qty Shipped

1. KP-16
Spool#: 00395248-CAR

2. KN-16
Spool#: 00395246-CAR

‘3. CALIBRATION CHARGE

CALIBRATION CHARGE. ltem 1 & 2 to be calibrated at 800,
1000, 1500, 2000 & 2300°F /O to ASTME E220-96

10

10

0

0

11

1




oy OMEGA POINT LABORATORIES, INC. P 3%@7

° 16015 Shady Falls Road
T 4 Elmendorf, Texas 78112-9784 CeRED
Orato® (210) 635-8100 / FAX (210) 635-8101

Fax Transmittal Sheet

To: Janice Welch " From: Cleda Patton

Phone: 603-622-3500 ' Date: 1/31/2002
Fax: 800-639-5701 .

Comments: )
Janice,

P.O. 13454Q and OPL Material Purchasing Specifications.

Best regards,

Cleda

Pages Transmitted, Including This Sheet: _4

Original Sent Via: ____ U.S. Mail
— Overnight Delivery Service
—_X__ FAX only; Originals Not Sent

NOTICE

THIS COMMUNICATION IS INTENDED ONLY~FOR THE USE OF THE INDIVIDUAL OR ENTITY
TO WHICH IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED,
CONFIDENTIAL, AND EXEMPT FROM DISCLOSURE UNDER APPLICABLE LAW. If the
reader of this communication is not the ‘intended recipient or the employee or agent
responsible for delivering the communication to the Intended reclpient, you are
hereby notified that any dissemination, distribution, ‘or copying of this
communication is strictly prohibited. }f you have recelved this communication in
error, please destroy it immediately and notify the sender at 1-800-966-5253.




Q/A RECEIVING REPORT

CLIENT/PROJECT NAME Dﬂu&aw (gd-bs

CLIENT/PROJECT NUMBER_OPL
RECEIVED FROM__PM.C_

PROJECT LOCATION __ Omega Pointlabs__

REPORT NUMBER_239 8 . opPL
DATE RECEIVED___LO-31 -03
DATE INSPECTED__I1 -3 -0 3

INSPECTED BY:
QUANTITY . ﬁ%n{: fﬂ; nsfffrgn CONTANER ACCEPTANCE a
ITEM DESCRIPTION PO.NO. |ouelrecd]po. | MO NO- | v e famenry | NEMARKS
Sthoaglons T [A14AQ Jiaxlipd| & [K-ralread | v Y | N Jessd | X — |
UL)Uu <~ 8
P
X [
VN -1
= W
OQ )
2o
o
% e
|
 f
:’g X
i O,
<
B8
U
N
>

09-016-11/02




16015 SHADY FALLS RD.
ELMENDORF, TEXAS 78112
PH. (210) 635-8100
FAX {210) 635-8101

PURCHASE ORI%!;'gge 81
4149Q

L Jenn & -

Date: 10/17/2003
Page: 1 of 1

Order From: PMC Deliver to: Omega Point Laboratories, Inc
680 Hayward Street 16015 Shady Falls Road
Manchester Elmendort
NR 03103 TX 78112

603-622-3500

(210) 635-8100

Vendor No: 0024

Your item Number Our Reference  Qty Ordered Units Unit Cost Extension
ltam Description : _
_ 001 16,400 Feet $182.00 $2984.00
Fiberglass TC Wire KK-FB/FB-24
Calibration Services 002 1.00 Each $207.00 §207.02
“See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements.”
, QA‘Approval__m_.
Datc__ 16-17-603
Flease Quote Purchase Order Number on all correspondence. Subtotal: $3191.00
Freight: 0.00
Special Instructions: Please include Certificate of Conformance Tax Amount: - 000
to attached Specification Sheet and Calibration Data traceable to Total Value: $3191.00

NYrom

LBLE2n Y
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OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: MS-14149Q-0PL.

VENDOR: ‘PMC Corpgration

ITEM NO. VENDOR PRODUCT NUMBER PRODUCT DESCRIPTION
KK-TAITA-24 : Teflon Coated Thermocouple Wire

Vo KK-FB/EB-24 . Fiberalas Braided Thermocoupfe Wire

KK-TE/TE-24 . FEP Insulated Thermocouple Wire

Material as defined above shall be provided in accordance with the Critical Characteristics as listed
below: '

TEST DESCRIPTION

SPECIFICATION RANGES
MIN. - MAX.

ASTM E220-96 Std. Test Method for Calibrationof ~ Temp. Range +32°F to +545°F
Thermocouples'by Comparison Special Limits of Error + 2% °F

(Chromel/Alumel wire alloy) Temp. Range +545°F to +2300°F
Specia! Limits of Error % .4%

ASTM E220-96 Std. Test Method for Calibrationof ~ Temp. Range -85°F to +270°F
Thermocouples by Comparison Special Limits of Error .+.9%°F

(Copper/Constantan wire alloy) Temp. Range +270°F to +660°F
: ‘Special Limits of Error +.4%

JQUALITY ASSURANCE REQUIREMENTS

1.0 QUALITY PROGRAM ’
Seller shall furnish this item in accordance with Quality Program approved by Omega
Point Laboratories. Material specified herein is to be produced and tested in
accordance with vendor quality standards, methods, guidelines and manutacturing
instructions as defined in that Quality Program.

2.0 QUALITY VERIFICATION

Receiving Inspection - Buyer shall inspect items upon receipt to verify compliance
with purchase order requirements. Rejected items shall be returned at seller's expense.

Document Beview - Final acceptance shall be based on satisfactory review of
required certifications and/or. supporting documents.

09-062-8/00 Page1o0f2



OPL PURCHASING SPECIFICATIONS

Page 83

CERTIFICATIONS

3.1 Certification that supplied méteria_!s comply with this material specification and
listing Critical Characteristics shall be provided. This certificates shall reference
Omega Point Labs purchase order number and specification number for all

. material furnished under this specification. This Certification shall be signed by

the appropriate vendor representative.

3.2 The material furnished under this specification shall be a product that complies
with the following: o

3.2.1 Has been tested and passed all tests specified herein.

3.2.2 Manufacturing rr_létho‘ds"f,or this material have not changed. Vendor
will advise Omeéga Point in writing of any changes in the manufacturing
prior to material manufacture.

3.2.3 Raw materials used in the manufacture of this material mest Vendor
specifications.

AUDITS/RIGHTS OF ACCESS

Omega Point Labs reserves the right to audit your facility to verify compliance with the
purchase order and specification requirements with a minimum ten (10) day notice.

IDENTIFICATION

Seller shall identify each item with a unique traceability number by physical marking or
tagging. These identification numbers shall be traceable to certifications and packing
lists. '

PACKING/SHIPPING

All materials shall be packaged in air tight, moisture free containers and shall be free
of foreign substances such as dirt, oil, grease or other deleterious materials.

All materials shall be suitably crated; boxed or otherwise prepared for shipment to prevent
damage during handling and shipping.

QUALITY ASSURANCE APPROVAL:

meﬁ@s_w
ose _19/110 /3 | o

AVL Vrification

Class: _ A

09-052-8/00 Page20t2



PRODUCT CODE: FB/FB

Qur customers have grown to expect only the
highest quality products from PMC.

This construction is one of the earliest insula-
tions used and is perhaps still the most widely
used. It consists of the single conductors
insulated with a fiberglass braid then impreg-
nated with a special binder to improve moisture
and abrasion resistance. The singles are then
laid parallel and a braided jacket of the same
material is applied and impregnated.

While wire gauge size, calibration and atmos-
phere will atfect maximum useful temperature
in applications, This insulation is designed to
withstand a maximum continuous use at 900°F
(482°C) and a single exposure use at 1000°F

- lor high system accuracy

- fiberglass insulation for

DATASHEET 135S

FIBERGLASS Braided

‘Thermocouple and

Extension Wire
Cali'bfated conductors 7

'900°F (482°C) Braided

abrasion resistance at
hightemperatures

900°F (482°C) Braided
fiberglass jackel for
additional flexibility
and abrasion resistance

num mills, foundries, ovens, furnaces, heat
treating, plastics industry, sensar leads as well
as others.

(537°C). (Note: Impregnations retained to -at high temperatures
400°F (204°C)).
You will find our 3
atalifid sulesang. |GRADEOF  [GAUGE | wiRe L PART NUMBERS _
(quaiilied salesand | e SIZE |TYPE ~ |TYPEJ |TYPEX | TYPET |TYPEE  |TYPEN | TYPERSX
engineering staft
eager to assist in THERMOCOUPLE| 16 SoLD JFBFB-16 | K-FB/F8-16 | T-F/FB-16 | E-FB/FB-16 | N-FB/F3-16
selecting adesign | ryermocourte| 20 soun JFBFB-20 | K-FB/FB-20 | T-FB/FB-20 | E-FR/FB-20 | N-FB/FB-20
to meet the require- ' —
ments of your THERMOCOUPLE | 207728 | STRANDED | J-FR/FB-20F | X-FB/F8-20F | T-FR/FB-20F | E-FB/FB-20F | N-FB/Fa-20F
specific application. |ryermocourte| 24 | soup JFBFB24 | K-FBFB24 | TFRFB24 | E-FRFB24 | NFRFB-24
Variations of this - H — - ,
canstruction EXTENSION 16 SOLID JX-FB/FB-16 | KX-F3/FB-16 | TX-FA/FB-16 | EX-FBI/FB-16 | NX-FB/FB-16 | RSX-Fa/F8-16
including protective | extension 20 SOUID | JX-FB/FB:20 | KX-FA/FB-20 | TX-FB/FB-20 | EX-FB/F3-20 | NX-FE/FB-20 | RSX-£3.F3-20
metal coverings for , _
improved abrasion resistance are available The above part numbers represent the
uDon ' more popular constructions. However, D
pon request. - -other designs are available upon request. ””
7,
Typical applications include aerospace, alumi- 4

PMC CORPORATION

. 57 Harvey Road

Ldndonderry, NH
033 -

Tel. (603) 432-3473

FAX (603) 432-0435




© 1380 PMC Corporation

Color code > THERMOCOUPLE TYPE COLORCODE | INITIAL CALIBRATION TOLERANCES
& initial ANSI il , STANDARD | SPECIAL
calibration 'WIRE ALLOYS SYMBOL| INOIVIOUAL| JACKET TEMPERATURE RANGE UMITS L LMITS
" : \ + 32°F (0°C) to +545°F (4285°C) [ AIE O 14 46
tolerances for Constanant) J | WHITERED ;&%’éx +545°F (+285°C) 10 <1400°F (+750°C) | 72%, Rt e
1 _
hermocouq le Chromel™ {+) v5. K | YELLOW/RED| BROWN | -330°F (-200°C) to -165°F (-110°C) +2%
WITE | "Alume™(:) T | WIYELLOW -155°§2(;;1(g:8 o gésm g cxotd] P
- + + + 4° o - 90 [}
TRACER | casF (0285701 15 +2300°F (+12500C)| = :_é},s%,c) RN VA
Cooper (+) vs. T [BLemeD |erown |- 300° 20T to-BS°F (65:C) <15% | = 8%
(- : -B5°F {-65°C) 10 +270°F (+130°C) |29 5oF71°C) |« GoF (oo
Consiantan™{(-) C |TRAGER [sero (130°0)to +500°F Lo3s0o0) | ERENO) {2 SE L5
Chromel ™(+) vs. E |PURPLE/RED|BROWN [ -330°F (-200°C) to -270°F (-170°C =1% |+ 1.8°F (1°¢;
Ca:\smnun(“‘(-) . w/ PURPLE | ~270°F (-170°C) ta +48Q°F {+250°C)  [3°F (1.7°C) |+ 1.8°F {vcf
TRACER  |+480°F (+250°C) to +640°F (+340°C) 143°F 1_.708 + 4%
) . +B40°F (+340°C) to 4 1600°F (+900°C) + 5% *.4%
ierosi™ (+) vs. ' D} BROW 32°F (0°C) to +545°F (+285°C) |+ 4°F (2.2°C) + 2° F(1.1
Ny v N A e OGE | +545° (+285°C) 1o +7300°F (+1250°0)| * % S | o 440 ©
TRACER
Color cade >]iron vs. Constantan™ JX  |wHITERED |BLACK +32°F (C°C) to «400°F (+200°C) |2 4°F (2.2°C) [ 2°F (1.1°C;
& initial | coomevs.saumem™ | kx  |verLowrren| veLLow V32°F (0°C) 10 ~400°F (+200°C) |£4°F (2.2°C) |+ 2°F (1.1°C;
calibration | coocervs. Constanan~ | 7x  lBLuEmeD  |sLue <TS°F (-60°C) 10 +210°F (+100°C) |£2°F (1.1°C) | £ 1°F (.5°C)
tolerances for | chomervvs. Constantan| €x  |PURPLE/RED | PURPLE +32°F (0°C) 10 +400°F (+200°C) |£3°F (1.7°C)| = 2°F (1.1°C)
extension wire | wicrosimvs. Nisit™ NX |ORANGE/RED| ORANGE +32°F (0°C) to +400°F (+200°C) |+ 4°F (2.2°C) |« 2°F (1.1°C;
Copper vs. Copper Alloy g); BLACK/RED {GREEN +75°F (+25°C) to +400°F {+200°C) |=12°F (7°C)
* Magnenc NOTE ~ Percant imuw &vec;rytotemotmum n T urts, 2t tor °F ecumalents Thermocoupie wire tannct be &pected to meet
~rize Man, Koskins Mig Co 3re apowed 10 (he numbders of *F Jbove of betow Mie 2 pownd (+J2°F). the fimits of error 3t temperatures DeiCw Me iox
lu..bmm-r!m 'f « JIF) X Pereentage) pomt untess soecifies 31 bme of purchase,
NOMINAL |NOMINAL JNDMINAL APPROX. SHIP,
FB/FB > |suLation GAUGE | INSULATION| JACKET ~ |DIAMETER | WT.LBS.
physical CHARACTERISTICS |INSULATION - | JACKET SIZE | WALLincres) WALLancres) | iweres) PER 1000 FT
properties |SPECIFIC GRAVITY 2.54 2.54 16 006 | 006 |.080x.144 22
TENSILE STRENGTH(250.000 at 250,000 at
psi. (min) 1000°F (537°C)| 1000°F (537°C)
wimi %% (] .- .
ELONGATION%.{min.]4.8% 4.8% 20msl 005 doe 1066 x.118 "
MINIMUM BEND  [S5X0.D. 10X 0.0.
RADIUS
‘FABRASION GOOD GO0D . N
RESISTANCE 20 .006 006 ].060X.106 10
CUT THROUGH EXCELLENT EXCELLENT
RESISTANCE .
MOISTURE GOOD G000 24 006 006 |.048 X.082 6
RESISTANCE B
SOLDER IRON EXCELLENT EXCELLENT
RESISTANCE 2
SERVICE 900°F(482° C) - | 900°F(482° C
SRV TuRe  |coumivdoud | CoNThitaUS
1000°F (537°C) | 1000°F (537°C)
SINGLE SINGLE
EXPOSURE | EXPOSURE
FLAME TES NON- -1 NON-
LAME TEST FLAMMABLE '| FLAMMABLE

PR]C]NG POLICY >S\m-«umurmumnmunmdm‘mawumnmmauzmamzmmmtmxem’:mbm-muum PMC o,
M,memrmhmwwwmuaxMo’mWnnl.hms-:usoarm,mmlaeumnwmmmnmmmmm-vmquNC

REELS, SPOOLS & COILS > a1 somes. umess soecified otrermise by PUC, ire Made on Ron-eurmatie eets. SO0 0 COs 1 0re cormos e

ulwhmummmﬂmummwmmmdn 10 whK SLch M Deans. (5306 My onty be rexned tor Crecd wfun 1 mone of e daae of aucronTnon
SHDRTAGES & RETURNS>Cm::ﬂaemlnnmwlmumbfuc.mmummg:um mmmﬂmnummmnmnm'::muuwnmnu:z

TOLERANCES > 0w vzt

pracezsed vough our Londonderty, N M sates oftice.

o

manutacunng processes lor wire, Eabie and Samar procucss, PUC reeenes e
Shvoong wexgnts ¥e an dverage of 31 IYDES OF ConAUCons and ire died by eshmanng onfy

w

03 varanon of 2 16 Kom the guantiy of such goocs ordered PTy3icat Kolerancrs shown e
wenIs 3 vary WOStIially Cue 10 leret Iypes Of $D00'S. feets MXV/Dr EonAuCors.

The =2tensl Coamed n Bvs Bocurment 1§ Sretented i QOO Lanh nd Bebeved 10 be P I ICSUMIE. FHOwever, BeCIuSE ESING CONGUIONS May vary 3nd matenal QuiNty OF a¥GEmMatON M3t May D provaed
1 a*cie O 0271 Ly OINErS 2y e DEYONS Our COMITI. NO =@ Tanty. SIDrESSId O WTOMed, i Qrven 3ng PAC CO700/NON C31 235N AD KaDwrty K7 1ETUNS DOt ANed Of S2MAGES NCUTed INOLGN Me souca0n of
e 2322 tests presented. NOTE PAC resenves the nght o SULSTIULE 30 8qual DROUCE 01 3K tradernan defms.
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PMC A DIVISION OF ROCKBESTOS-SURPRENANT CABLE CORPORATION
T T . ‘

SPECIALIZING IN.V'V!RE & CABLE FOR THE SENSOR INDUSTRY FAX (800) 639-5701
CERTIFICATE OF CALIBRATION :

SPOOL # 00484379
REVISED
TO: OMEGA POINT LABS, INC. _ Date: 10/23/2003
16015 SHADY FALLS ROAD : : Cust PO#: MS1419Q-OPL
ELMENDORF,TX 78112 , JOB # PSO063934-1

USA : ’ .
_ .CALIBRATION RESULTS ARE TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND
TECHNOLOGY (NIST) AND MEET SPECIAL LIMITS DEVIATION TOLERANCES AS DEFINED IN ISA MC36.1
(FORMERLY ANSI) AND ASTM E 230-03. MS51419Q-OPL.

TEST RESULTS FOR: PMC PIN: KK-FB/FB-24 Total Footage: 2400

Test ;(?:r;\p'erature inside End Qutside End
200° 0.2 02
400° 0.8 0.4
600° 1.5 -1.4
800° 2.7 -1.9
1000° -1.4 0.6

REPORTED RESULTS ARE DEVIATIONS FROM TEST TEMPERATURES. FOR CORRECTION FACTORS
REVERSE THE SIGNS. 1

THE MATERIAL REFERENCED ABOVE HAS BEEN CALIBRATED UTILIZING TECHNIQUES CONSISTENT WITH THE
GUIDELINES SET FORTH IN ANS! 2540-1 AND ASTM E-220-02. ‘THIS IS TO CERTIFY THE MATERIAL FURNISHED ON THIS
SHIPMENT ARE IN CONFORMANCE WITH THE REQUIREMENTS, SPECIFICATIONS, AND DRAWINGS OF THE ABOVE
REFERENCED CUSTOMER PURCHASE ORDER. INSPECTION AND TEST RECORDS ARE ON FILE AND AVAILABLE FOR

CUSTOMER REVIEW.

SECONDARY STANDARD THERMOCOUPLE: TYPEK NIST #: 263094C&A
REEL#POSLEG: 291335 -263094B&D _
REEL#NEG LEG: 291346 S (SINGLE USE THERMOCOUPLE FROM
CALIBRATION DATE: 3/17/00 CALIBRATED REEL)

A EDC 100RC SERIAL # 15075

DIGITAL VOLT METER A ‘ NIST # 811/267966-03

MODEL: KAYE INSTRUMENTS: X15258 - DUE : 12/17/2005

"SERIAL #306172 -

CALIBRATION DUE DATE: 01/20/2004

TYPE T STANDARD

ICE POINT THERMOCOUPLE REFERENCE REEL # 25926 & 26369

MODEL, KAYE INSTRUMENTS: K-170-SP NIST #258779B
SERIAL #: 306179 .
CALIBRATION DUE DATE: * 01/27/2004

)
Amemberof the Marmon Group of companies

1 mA.LA TUY LAAT AT \NIU
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Page 87
g ' ‘ I i’) PMC A DIVISION OF ROCKBESTOS-SURPRENANT CABLE CORPORATION
\ ) £80 HAYWARD STREET. MANCHESTER, NH 03103 (603) 622,

SPECIALIZING IN WIRE & CABLE FOR THE SENSOR INDUSTRY FAX (800) 639-5701
CERTIFICATE OF CALIBRATION

‘SPOOL # 00484378
REVISED
TO: OMEGAPOINT LABS, INC. - Date: 10/23/2003
16015 SHADY FALLS ROAD Cust PO#: MS1419Q-OPL
ELMENDORF,TX 78112 JOB # PSO063934-1

USA
. CALIBRATION RESULTS ARE TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND
TECHNOLOGY (NIST) AND MEET SPECIAL LIMITS DEVIATION TOLERANCES AS DEFINED IN ISA MC96.1
(FORMERLY ANSI) AND ASTM E 230-03. MS1418Q-OPL..

TEST RESULTS FOR: PMC P/N: KK-FBIFB-24 .  .TotalFootage: 5000
Test Temperature " Inside End Outside End

(F) .

200° +0.1 +0.5

400° 04 40,1

600° +0.5 +0.2

800° -1.9 , -1.5

1000° 0.9 0.6

'REPORTED RESULTS ARE DEVIATIONS FROM TEST TEMPERATURES. FOR CORRECTION FACTORS
REVERSE THE SIGNS.

THE MATERIAL REFERENCED ABOVE HAS BEEN CALIBRATED UTILIZING TECHNIQUES CONSISTENT WITHTHE -
GUIDELINES SET FORTH IN ANSI 2540-1 AND ASTM E-220-02. THIS IS TO CERTIFY THE MATERIAL FURNISHED ON THIS
SHIPMENT ARE IN CONFORMANCE WITH THE REQUIREMENTS, SPECIFICATIONS, AND DRAWINGS OF THE ABOVE ' . ‘
REFERENCED CUSTOMER PURCHASE ORDER. INSPECTION AND TEST RECORDS ARE ON FILE AND AVAILABLE FOR S

CUSTOMER REVIEW

SECONDARY STANDARD THERMOCOUPLE: TYPE K NIST #: 263094C8A .’

- REEL# POSLEG: 291335 , 263094B&D
REEL # NEG LEG: 291346 B . (SINGLE USE THERMOCOUPLE FROM "
CALIBRATION DATE: 3/17/00 © CALIBRATED REEL)
EDC 100RC SERIAL # 15075
DIGITAL VOLT METER NIST # B11/267966-03
MODEL: KAYE INSTRUMENTS: X15256 DUE : 12/17/2005
SERIAL # 306172 L
CALIBRATION DUE DATE: 01/20/2004
TYPE T STANDARD

ICE POINT THERMOCOUPLE REFERENCE REEL # 25926 & 26369
MODEL, KAYE INSTRUMENTS: K-170-SP NIST-# 2587798

SERIAL #: 306179
CALIBRATION DUE DATE: 01/27/2004

| Lo 109763
UALITY ASSURANCE TECHNICW DATE

A memberof the Marmon Group ¢l cempanics
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PMC A DIVISION OF ROCKBESTOS-SURPRENANT CABLE CORPORATION
680 HAYWARD STREET. MANCHESTER, NH Q3103 (603) 622-3500

SPECIAUZING IN WIRE & CABLE FOR THE SENSOR INDUSTRY FAX (800) 639-5701

® CERTIFICATE OF CALIBRATION

'SPOOL # 00484377
‘REVISED
TO: OMEGA POINT LABS, INC. ‘ Date: 10/23/2003
16015 SHADY FALLS ROAD ‘ . Cust PO#: MS1419Q-OPL
ELMENDORF,TX 78112 ) JOB # PS0063934-1

USA

CALIBRATION RESULTS ARE TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND
TECHNOLOGY (NIST) AND MEET SPECIAL LIMITS DEVIATION TOLERANCES AS DEFINED IN ISA MC96.1
(FORMERLY ANS{) AND ASTM E 230-03. MS1419Q-OPL.

TEST RESULTS FOR: ‘ PMC PIN: KK-FBIFB-24 Total Footage:  5000"
Test Temperature  Inside End Outside End
CF) .
200° -0.1 -0.4
400° ' -1.0 0.8
600° -1.1 -1.9
800° 24 23
1000° -0.9 -0.9

REPORTED RESULTS ARE DEVIATIONS FROM TEST TEMPERATURES. FOR CORRECTION FACTORS
REVERSE THE SIGNS.

THE MATERIAL REFERENCED ABOVE HAS BEEN CALIBRATED UTILIZING TECHNIQUES CONSISTENT WITH THE
GUIDELINES SET FORTH IN ANSI Z540-1 AND ASTM E-220-02, THIS 1S TO CERTIFY THE MATERIAL FURNISHED ON THIS
SHIPMENT ARE IN CONFORMANCE WITH THE REQUIREMENTS, SPECIFICATIONS, AND DRAWINGS OF THE ABOVE
REFERENCED CUSTOMER PURCHASE ORDER. INSPECTION AND TEST RECORDS ARE ON FILE AND AVAILABLE FOR
CUSTOMER REVIEW.

SECONDARY STANDARD THERMOCOUPLE: TYPE K NIST #: 263094C8A
REEL#POSLEG: 291335 /263094B&D
REEL#NEG LEG: 291348 ’ (SINGLE USE THERMOCQUPLE FROM
CALIBRATION DATE: 3/17/00 - CALIBRATED REEL)

‘ EOC 100RC SERIAL # 15075

DIGITAL VOLT METER NIST # 811/267966-03

MODEL: KAYE INSTRUMENTS: X1525S DUE : 12/17/2005

SERIAL # 306172
CALIBRATION DUE DATE: 01120/2004

- TYPE T STANDARD
ICE POINT THERMOCOUPLE REFERENCE REEL # 25926 & 26369
MODEL, KAYE INSTRUMENTS: K-170-SP NIST # 2587788

SERIAL #: 306179
CALIBRATION DUE DATE: 01/27/2004

Qﬁw Lol 109303

'!“ UALITY ASSURANCE TECHN!C—P@) DATE

A membder of the Ma rmon G rO\xp ompanies

1 RGN 1M HANZ-Q1-HAY
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PMC A DIVISION OF,ROCKBESTOS-SURPRENANT CABLE CORPORATION
680 HAYWARD STREET. MANCHESTER, NH 03103 (6Q3) §22-3500

SPECIAUZING IN WIRE & CABLE FOR THE SENSOR INDUSTRY FAX (800) 639-5701
CERTIFICATE OF CALIBRATION

SPOOL # 00485975
REVISED
TO: OMEGA POINT LABS, INC. = Date: 10/23/2003
16015 SHADY FALLS ROAD Cust PO#: MS1419Q-OPL
ELMENDORFTX 78112 A JOB # PS0063934-1

USA

.CALIBRATION RESULTS ARE TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND
TECHNOLOGY (NIST) AND MEET SPECIAL LIMITS DEVIATION TOLERANCES AS DEFINED IN ISA MC96.1
(FORMERLY ANSI) AND ASTM E 230-03. MS1419Q-OPL.

“TEST RESULTS FOR: PMC PIN: KK-FB/FB-24 Total Footage: 4000'

Test Temperature  Inside End Outsida'Ehd
CF)
200° +0.6 403
400° +0.6 +03
600° -0.8 0.9
800° +0.8 +0.7
1000° +1.0 +1.5

REPORTED RESULTS ARE DEVIATIONS FROM TEST TEMPERATURES. FOR CORRECTION FACTORS
REVERSE THE SIGNS.

THE MATERIAL REFERENCED ABOVE HAS BEEN CAUBRATED UTILIZING TECHNIQUES CONSISTENT WITH THE
GUIDELINES SET FORTH IN ANSI 2540-1 AND ASTM E-220-02. THIS IS TO CERTIFY THE MATERIAL FURNISHED ON THIS
SHIPMENT ARE IN CONFORMANCE WITH THE REQUIREMENTS, SPECIFICATIONS, AND DRAWINGS OF THE ABOVE
REFERENCED CUSTOMER PURCHASE ORDER. INSPECTION AND TEST RECORDS ARE ON FILE AND AVAILABLE FOR
CUSTOMER REVIEW, :

SECONDARY STANDARD THERMOCOUPLE: TYPE K NIST #: 263094C8A

REEL# POSLEG: 291335 263094B&D

REEL# NEG LEG: 291346 (SINGLE USE THERMOCOUPLE FROM

CALIBRATION DATE: 3/17/00 CALIBRATED REEL)

EDC 100RC SERIAL # 15075
DIGITAL VOLT METER , NIST # 811/267966-03
MODEL: KAYE INSTRUMENTS: -X1525S : DUE : 12/17/2005
SERIAL # 306172
CALIBRATION DUE DATE: 01/20/2004 ‘
, , TYPE T STANDARD
- ICE POINT THERMOCOUPLE REFERENCE REEL # 25026 & 26369

MODEL, KAYE INSTRUMENTS: K-170-SP ‘ A {NIST # 2587798

SERIAL #. -306179
CALIBRATION DUE DATE: 01/27/2004

i @ ALITY ASSURANCE TECHNIdIA
A member of the Marmon Groh f companles

Ud aG:bn THI bhANZ-A1-¥4H
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TO: OMEGA POINT LABS, INC.
16015 SHADY FALLS ROAD

PMC A DIVISION OF ROCKBESTOS-SURPRENANT CABLE coragend(
680 HAYWARD STREET. MANCHESTER, NH 03103 (603) 622-3500

SPECIALIZING IN WIRE & CABLE FOR THE SENSOR INDUSTRY FAX (800) 639-5701

ELMENDORF,TX 78112

USA

CERTIFICATE OF CALIBRATION
SPOOL # 00485975

Date: 10/23/2003
Cust PO#: MS1419Q-OPL

JOB # PSO063934-1

CALIBRATION RESULTS ARE TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND
TECHNOLOGY (NIST) AND MEET SPECIAL LIMITS DEVIATION TOLERANCES AS DEFINED IN ISA MC96.1

(FORMERLY ANSI) AND ASTM E 230-03. MS12985Q-OPL.

Total Footage: 4000’

TEST RESULTS FOR: PMC P/N:- KK-FB/FB-24
Test Temperature Inside End Outside End

(DE) . :
200° +0.6 +0.3
400° +0.6 +0.3
600° -0.8 -0.9
-800° +0.8 +0.7
1000° +1.0 +1.5

Calibration Certificate Acceptance

Ttem A 1oy 4, TQ |

SN_DO4%¥5947Y

.NIST Traccahmty.hdequ.m

As Found/As Left Valnes'
Calibration Data  Suflicient
Tolerance Range Adequate

ate of Reviews

l%

OPL QA/QC Dept.

g.LBch Mgr.

i

=
—5

REPORTED RESULTS ARE DEVIATIONS FROM TEST TEMPERATURES. FOR CORRECTION FACTORS®

REVERSE THE SIGNS.

THE MATERIAL REFERENCED ABOVE HAS BEEN CALIBRATED UTILIZING TECHNIQUES CONSISTENT WITH THE
GUIDELINES SET FORTH IN ANS! Z2540-1 AND ASTM E-220-02. THIS IS TO CERTIFY THE MATERIAL FURNISHED ON THIS
SHIPMENT ARE IN CONFORMANCE WITH THE REQUIREMENTS, SPECIFICATIONS, AND DRAWINGS OF THE ABOVE
REFERENCED CUSTOMER PURCHASE ORDER. INSPECTION AND TEST RECORDS ARE ON FILE AND AVAILABLE FOR

CUSTOMER REVIEW,

SECONDARY STANDARD THERMOCOUPLE: TYPE K

. REEL#POS LEG:
REEL # NEG LEG:

DIGITAL VOLT METER

MODEL: KAYE INSTRUMENTS: X1525S

SERIAL # 306172

CALIBRATION DUE DATE: 01/20/2004

291335
291346
CALIBRATION DATE: 3/17/00

ICE POINT THERMOCOUPLE REFERENCE

MODEL, KAYE INSTRUMENTS: K~170 SP

SERIAL #: 306179

CALIBRATION DUE DATE: 01/27/2004

NIST #: 263094C8&A

263094B&D

EDC 100RC SERIAL # 15075
NIST # 811/267966-03
DUE : 12/17/2005

TYPE T STANDARD
REEL # 25926 & 26369
NIST # 268779B

) BRR
A member of the Marmon Group of companies

(SINGLE USE THERMOCOUPLE FROM
CALIBRATED REEL)




PMC A DIVISION OF ROCKBESTOS-SURPRENANT CABLE coa%agﬁhQ‘l
MA N
SPECIALIZING IN WIRE & CABLE FOR THE SENSOR INDUSTRY FAX (800) 6385701

CERTIFICATE OF CALIBRATION

SPOOL # 00484377
TO: OMEGAPOINT LABS, INC. . Date: 10/23/2003
16015 SHADY FALLS ROAD Cust PO#. MS1419Q-OPL
ELMENDORF,TX 78112 JOB # PS0063934-1

USA

CALIBRATION RESULTS ARE TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND
TECHNOLOGY (NIST) AND MEET SPECIAL LIMITS DEVIATION TOLERANCES AS DEFINED IN ISA MC96.1
(FORMERLY ANSI) AND ASTM E 230-03. MS12985Q-OPL.

TEST RESULTS FOR; PMC PIN:. KK-FBIFB-24 Total Footage: 5000
Test Temperature Inside End Outside End A
(°F) Cslibration Certificate Acceptance
200° -0.1 04 Ttem & [
. - O -

400° 1.0 08 SN_QOARA3 )] QA Fe

NIST Traceability Adequate ? B oy
600° -1.1 19 As Found/As Left Values ) a}

Cnlibmuon Data ‘S.:imdcxtl‘t % "

' erance (1 -
8og° 24 23 e e af Revie il ol
1000°. -0.9 0.9 AUz =223 b=l
pt. EngJ Bept. Mgr.

REPORTED RESULTS ARE DEVIATIONS FROM TEST TEMPERATURES. FOR CORRECTION FACTORS
REVERSE THE SIGNS.

THE MATERIAL REFERENCED ABOVE HAS BEEN CALIBRATED UTILIZING TECHNIQUES CONSISTENT WITHTHE .

GUIDELINES SET FORTH IN ANSI Z540-1 AND ASTM E-220-02. THIS IS TO CERTIFY THE MATERIAL FURNISHED ON THIS

. SHIPMENT ARE IN CONFORMANCE WITH THE REQUIREMENTS, SPECIFICATIONS, AND DRAWINGS OF THE ABOVE
REFERENCED CUSTOMER PURCHASE ORDER. INSPECTION AND TEST RECORDS ARE ON FILE AND AVAILABLE FOR

CUSTOMER REVIEW.

SECONDARY STANDARD THERMOCOUPLE: TYPE K NIST #: 263094C&A

REEL# POS LEG: 291335 263094B&D

REEL# NEG LEG: 291346 , (SINGLE USE THERMOCOUPLE FROM

CALIBRATION DATE: 3/17/00 ' CALIBRATED REEL)

EDC 100RC SERIAL # 15075

DIGITAL VOLT METER ' NIST # 811/267966-03
MODEL: KAYE INSTRUMENTS: X1525S8 : DUE : 12/17/2005
SERIAL # 306172
CALIBRATION DUE DATE: 01/20/2004

- . . _ ‘ TYPE T STANDARD
ICE POINT THERMOCOUPLE REFERENCE , REEL # 25926 & 26369
MODEL, KAYE INSTRUMENTS: K-170-SP NIST # 2587798

SERIAL # 306179
CALIBRATION DUE DATE: 01/27/2004

O{uum &&W [0-23-G3

(}JALITY ASSURANCE TECHNIC@ DATE

am

Makaan

. o (118
A member of the Marmon Group of companies



PMC A DIVISION OF ROCKBESTOS-SURPRENANT CABLE CORRJag end2
MANCH N
SPECIALIZING IN WIRE & CABLE FOR THE SENSOR INDUSTRY FAX (800) 6355701

CERTIFICATE OF CALIBRATION

V]

SPOOL # 00484378
‘TO: OMEGA POINT LABS, INC. L Date: 10/23/2003
16015 SHADY FALLS ROAD N Cust PO#: MS1419Q-OPL
ELMENDORF,TX 78112 : o JOB # PS0063934-1

USA

CALIBRATION RESULTS ARE TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND
TECHNOLOGY (NIST) AND MEET SPECIAL LIMITS DEVIATION TOLERANCES AS DEFINED IN ISA MC96.1
(FORM ERLY ANSI) AND ASTM E 230-03. MS12985Q-OPL

TEST RESULTS FOR: PMC PIN;. KK-FBIFB-24 ‘Total Footage: 5000

Test Temperature Inside End Outside End
(°F) Calibration Certxﬁcute Acceptance

200° +0.1 +05 - | Ted @!%; gﬁéss ; TaU YA

400° 0.4 w01 | SN_ QD984 357
‘ 1. NIST Traceab equa
600° +0.5 +0.2 ) AsFonnd/)l\uatLARdValu: % %’f?
‘ 1 ‘Calibration Data Sufficlent
800° -1.9 45 . | Tolerunce Donge Memuate  [155038 iy

1000° 0.9 06

kept. Mgr.

REPORTED RESULTS ARE DEVIATIONS FROM TEST TEMPERATURES. FOR CORRECTION FACTORS
REVERSE THE SIGNS.

THE MATERIAL REFERENCED ABOVE HAS BEEN CALIBRATED UTILIZING TECHNIQUES CONSISTENT WITH THE .
GUIDELINES SET FORTH IN ANS! Z540-1 AND ASTM E-220-02, THIS IS TO CERTIFY THE MATERIAL FURNISHED ON THIS
SHIPMENT ARE IN CONFORMANCE WITH THE REQUIREMENTS, SPECIFICATIONS, AND DRAWINGS OF THE ABOVE
REFERENCED CUSTOMER PURCHASE ORDER. lNSPECTlON AND TEST RECORDS ARE ON FILE AND AVAILABLE FOR
CUSTOMER REVIEW.

SECONDARY STANDARD THERMOCOUPLE: TYPE k SR NIST #: 263094C&A

REEL#POS LEG: 291335 - A '263094B&D
REEL# NEG LEG: 291346 o (SINGLE USE THERMOCOUPLE FROM
- CALIBRATION DATE: 3/17/00 ' f CALIBRATED REEL)
' : EDC 100RC SERIAL # 15075
DIGITAL VOLT METER : NIST # 811/267966-03
MODEL: KAYE INSTRUMENTS: X1525S _ DUE :12/17/2005
SERIAL #306172 o
CALIBRATION DUE DATE: 01/20/2004 A
' : TYPE T STANDARD
ICE POINT THERMOCOUPLE REFERENCE N REEL # 25926 & 26369
MODEL, KAYE INSTRUMENTS: K-170 SP : , NIST # 258779B -

SERIAL #: 306179
CALIBRATION DUE DATE: 01/27/2004

o AR .
A member of the Marmon Group of companies



PMC A DIVISION OF ROCKBESTOS-SURPRENANT CABLE comBag'e\l93 :
TREET. M
SPECIALIZING IN WIRE & CABLE FOR THE SENSOR INDUSTRY FAX (800) 639-5701

CERTIFICATE OF CALIBRATION

'SPOOL # 00484379
TO: OMEGA POINT LABS, INC. L Date: 10/23/2003
16015 SHADY FALLS ROAD Cust PO#: MS1419Q-OPL

ELMENDORF,TX 78112 , JOB # PS0063934-1
USA : '

CALIBRATION RESULTS ARE TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND
TECHNOLOGY (NIST) AND MEET SPECIAL LIMITS DEVIATION TOLERANCES AS DEFINED IN I1SA MC96.1
(FORMERLY ANSI) AND ASTM E 230-03. MS129850~OPL

TEST RESULTS FOR: | PMC PIN: . KK-FBl/FB-24 Total Footage: 2400

Test Temperature  Inside End Outside En'd-
(°F) . — Cahbratmn Certificate Accepfance
200° -0.2 -0.2. |
400° -0.8 04 SV_QQ4‘?4JS - oA
- NISTTraceabﬂlty.Adequaté 5?
600° -1.5 1.4 - _* As Found/As Left Valuea 3%
, : C;l;bmtjon Data S:‘ilmdcg y
800° 2.7 19 oemees Iﬁ““*‘m}fﬁm“‘“ | ,,.5 R
1000° -1.4 -0.6 OPL QA/QC Dept. @ pt. Mgr.

REPORTED RESULTS ARE DEVIATIONS FROM TEST TEMPERATURES. FOR CORRECTION FACTORS
REVERSE THE SIGNS.

THE MATERIAL REFERENCED ABOVE HAS BEEN CALIBRATED UTILIZING TECHNIQUES CONSISTENT WITH THE
GUIDELINES SET FORTH IN ANSI Z540-1 AND ASTM E-220-02. THIS IS TO CERTIFY THE MATERIAL FURNISHED ON THIS
SHIPMENT ARE IN CONFORMANCE WITH THE REQUIREMENTS, SPECIFICATIONS, AND DRAWINGS OF THE ABOVE

" REFERENCED CUSTOMER PURCHASE ORDER. INSPECTION AND TEST RECORDS ARE ON FILE AND AVAILABLE FOR

CUSTOMER REVIEW.
SECONDARY STANDARD THERMOCOQUPLE: TYPE K : -~ NIST #:263094C8A
REEL# POSLEG: 291335 o } 263094B&D
REEL# NEG LEG: 291346 S (SINGLE USE THERMOCOUPLE FROM
CALIBRATION DATE: 3/17/00 S CALIBRATED REEL)
A A EDC 100RC SERIAL # 15075
DIGITAL VOLT METER ' - - NIST # 811/267966-03
MODEL: KAYE INSTRUMENTS: X1525$ ' DUE : 12/17/2005
SERIAL # 306172 B
CALIBRATION DUE DATE: 01/20/2004
: , o ‘ TYPE T STANDARD
ICE POINT. THERMOCOUPLE REFERENCE : REEL # 25926 & 26369
. MODEL, KAYE INSTRUMENTS K-170-SP NIST # 2587798

SERIAL #: 306179

CALIBRATION DUE DATE: 01/27/2004 .
| o e Bl 17355

U LITY ASSURANCE TECHNlCI%l DATE

'I‘I‘I

. RRw
A member of the Marmon Group of companies



PMC Division of RSCC ,
Manchoster,NH 03103 © 0000105577
Tel: (603) 622.3500 Fax: (603) 622-7023 P age 9 4
SPECIALIZING IN WIRE & CABLE FOR TME SENSOR INDUSTRY

DELIVERY NOTE
DELIVERY TO OMEGA POINT LABS -
- 16015 SHADY FALLS ROAD

ELMENDORF, TX 78112
USA

Attention: CLEDA

'SHIPMENT/: 55805055 | OURIORDER % 3 DATE‘.W, 5«;%;‘3:2\ CUSTOMERIPO S5
0000105577 . | PS0063934 Oct23 2003 . MS1419Q-OPL CLEDA

TACCOUNTE ARG FOB S i iy | SHIPMIAS SRR ;T RACKER®# Z {5557 PAGE;
OMEGO1 | Manchester, NH UPS GRO,UND‘
B R wa.ou 2 iy o) {.;;»: , f:-“‘.’*i«,”f:'?"'.‘&»?’«
001 |KK-FBIFB-24 , MFT
Spool #: 00484377 00484378 00484379
00485975 , —
002 CALIBRATION CHARGE EACH 1 1 0

Spool #;




e N B S A,

Omega Point Laboratories, Inc.
16015 Shady Falls Road
| Elmendorf, Texas 78112
800-966;5253"" FAX 210-635-8101

Certificate of Calibration

AT SOOI ARt

‘Certification No.: 92125

XTI

TSI

Calibration Date: 3/10/04
Recalibration Date: 9/10/2004

Manufacturer: kaogawa

Model No.: 100 Channel DAU

.“.9%;““4" F

Serial No.: ' :99L_E004

-

Equipment Description: 100 -Channel Data Acquisition Systeni with
YOKOGAWA Darwin Series

PO Lr

Calibration Sources: ~ TEGAM Model 840-A, SN: T-207318.
Calibration due 06-04-2004

PERFORMANCE:
Temperature: Temperature: “Temperature: Temperature: Temperature: Temperature?
(75°F) (150°F) (300°F) (400°F) (1000°F) (2000°F) |
+0.7/-0.2 +0.8/-0.3 +07§/-0.5 +0.8/-0.4 +0.9/-0.3 +1£-0.2
P

MY NG,

Y.
RS
>

3

v

IS
B e ¥
Pl A

N d
{]
AGVATLE

Calibration Performed by ) - ‘Calibration Approved by:

4

S |

Mike Dey }Q A - Javier Trevino
sistance

|5

Manager of Fire

B GPOSE

Doous 14

SR g :
2 o BN N

)
£
P4
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Channel Verification for :onkbgjawa 100 Channel

Serfal No.: 99-LE-004 - Within specs? ___ Yes/No

Calibrator Used: Tegam T-207318 : Performed by: __Mike Dey

Title: Magr. Dept. 2

Temperature Setting {'F); __ 75.0 I
N Approved by: .é?-

Channel No. |Reading {°F) +/- _|Channel No. " |Reading (°F)

: +/- Title: 7 ’ 28
1 75.7 0.7 51 748 | . 0.2
2 75.4 0.4 52 750 |__0.0 Date:____3/10/04
3 75.6 0.6 53 o748 | -02
4 75.6 0.6 54 7248 102
S 75.6 0.6 3 »752 | _-02
6 75.6 0.6 56 750 |00
7 75.6 0.6 57 750 . [~ 00
8 756 0.6 58 752 - 0.2
9 757 0.7 59 1752 0.2
10 757 0.7 60 782 | o2
1 75.2 0.2 61 . 756 . 0.6
12. 75.0 0.0 62 782 0.2
13 75.0 0.0 63 752 0.2
14 75.2 0.2 64 752 |- 02
15 75.0 0.0 65 752 | 02
16 75.0 0.0 66 - 752 |02
17 75.0 0.0 67 . 752 0.2
18 75.2 0.2 68 . 754 0.4
19 752 0.2 69 75.4 0.4
20 754 0.4 w0 -1 757 07
21 75.2 0.2 71 752 02
22 752 0.2 72 752 0.2
23 75.2 0.2 73 .. 750 0.0
24 75.2 0.2 74 - 750 .| 00
25 75.2 0.2 75 752 0.2
-~ 26 75.2 0.2 76 75.0 0.0
27 75.2 0.2 77 .. 75.0 0.0
28 75.2 0.2 78 - 758.2 0.2
29 756 0.6 79 75.2 0.2
30 75.7 0.7 80 754 0.4
31 752 0.2 81 ‘75.4 0.4
32 752 0.2 82 782 |02
33 75.2 0.2 83 ), 752 0.2
34 75.0 0.0 84 752 0.2
35 75.0 0.0 -85 . 82 .02
36 75.2 0.2 86 752 0.2
37 75.2 0.2 87 . | 754 0.4
38 75.2 02 88 ]:: 754 0.4
39 752 0.2 B9 - 754 |04
40 75.6 0.6 90 -757 0.7
41 75.2 0.2 91 1748 -0.2
42 75.2 0.2 92 748 | 02
43 75.2 02 I 93 748 -0.2
44 75.2 0.2 54 750 00
45 752 0.2 95 . 752 . 0.2
46 752 02 9%6__ |- 752 - 0.2
a7 75.2 0.2 97 750 0.0
48 752 0.2 98 . |- 752 | 02
49 75.4 0.4 99 . 752 0.2
50 75.6 0.6 100 : 752 0.2
' Lower Upper

Range of 75°F Readings:  +0.7/-0.2 -7 Allowable imits 73.2 768 (£1.8)
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Channel Verificatio'n”'f_Or Yokogawa 100 Channel

Serial No.: 99-LE-004 N Within specs? __ Yes/No

Calibrator Used: Yeqam 7-207318___~ .. Performed by: _ Mike Dey
- Title: _Mar. Dept. 2

Temperature Setting (*F):__150.0

- : Approved by: °
Channe! No. |Reading (°F) +/- _|Channel No. : IReading {°F) +/- Title: NG — of
1 150.4 0.4 $1 11497 0.3 - - ‘
2 1504 | 04 52} 1497 [ -03 Date:___3/10/04
3 150.4 0.4 53} 1497 -0.3
4 1504 0.4 54 ] 1497 -0.3
S 150.4 0.4 55 1. 1497 -0.3
6 150.4 0.4 56 ] 1497 -0.3
7 150.4 0.4 57 . |. 1499 0.1
8 150.4 0.4 58 ] 1499 -0.1
9 150.8 0.8 59 :}:1509 0.1
10 150.8 038 €0 1503 0.3
n 150.1 0.1 61 . 1504 0.4
12 150.1 0.1 62 . 1503 0.1
13 150.1 0.} 63 11501 0.1
14 150.1 0. 64 . 1499 -0.1
15 1501 01 |- 65 -] 1499 | -0
16 150.1 0.1 66 1" 150 0.)
17 150.1 0.1 67 - 150.1 0.1
18 1501 D.1 - 68 | 1500 0.1
19 150.3 0.3 69 | 1503 0.3
20 150.4 0.4 70 - ) 1506 0.6
21 150.3 0.3 71 -} - 1503 0.3
22 150.1 0.1 72 149.9 -0.
23 150.1 0.1 73 -~ 150, 0.1
24 150.1 0.) 74 - .| 1509 0.1
25 150.1 0.1 75 ] 1499 -0.1
26 150.1 0.1 76 '150.1 0.
27 150.1 0.1 77 - 150.1 0.1
28 150.3 03 78 150.1 0.
29 1503 0.3 79 - 150.3 0.3
30 150.6 0.6 80 | 1503 0.3
3 150.4 0.4 81 - | 1497 -0.3
32 150.3 0.3 82 |- (1499 -0.1
33 150.1 0.1 83 | 1499 -0.1
34 150.1 0.1 84 - - | : 1499 0.1
35 150.3 0.3 8s | @ 1409 -0.1
36 150.1 0.1 86 | . 1498 -0.1
37 150.1 01 |- - 87 '] 1499 -0.1
38 150.3 0.3 - 88 - | 1499 -0.1
39 150.3 0.3 89 - :| 1503 0.3
40 150.6 0.6 90 |- 1504 0.4
41 '150.3 0.3 91 - 1497 -0.3
42 150.3 0.3 92 | 1497 0.3
43 150.3 0.3 93 . 1497 -0.3
44 150.3 0.3 94 | 1497 0.3
45 1503 0.3 95 | 1497 -0.3
46 150.3 0.3 96 | 1497 -0.3
47 150.3 0.3 g7 | 1501 0.1
48 150.3 0.3 98 . | 1499 -0.1
49 150.3 0.3 99 ] - 1501 . 0.1
50 150.6 0.6 100 1503 0.3
o Lower Upper

Range of 150°F Readings: 40.8/-0.3 - Allowable fimits 148.2 151.8  (£1.8)



Temperature Setting (*F): __300.0

Channel Verification fOr:Yo:k:oEgawa 100 Channel

Sefial No.: 99-LE-004

Calibrator Used: Tegam T-207318

Page 98

Within specs? Yes/No

Performed by: __‘Mike Dey’
Title; _Mar. Dept. 2

-Approved by: ~§2

Channel No.

Reading (°F)

Reading (*F) | +/- [Channel No. +/~ Title: MR pf
1 300.6 0.6 51 299.7 . |_..03 4
2 300.2 0.2 52 299.7 -6.3 Date: ___3/10/04
3 3004 0.4 53 299.7 .| . -D.3
4 300.2 - | _02. 54 299.7 ..} . -03
5 300.2 0.2 55 ‘2998 | - -0.2
6 300.4 04 56 2998 | __-02
7 300.4 0.4 57 2998 ] 0.2
8 300.6 0.6 58 2998 | . -02
‘9 300.6 0.6 59 3002 - 0.2
10 3007 07 [s) 3002 0.2
11 300.0 0.0 61 3004 |04
12 299.7 -0.3 62 3002 - 0.2
13 299.8 -0.2 63 3002 - 0.2
14 299.8 -0.2 64 300.2 0.2
15 299.7 -0.3 65 300.2 0.2
16 299.7 -0.3 66 '300.2 0.2
17 299.7 -0.3 67 300.2 0.2
18 299.8 -0.2 68 -300.2 0.2
19 300.2 0.2 69 :300.2 0.2
20 300.2 0.2 70 300.6 0.6
21 300.2 0.2 71 £ 3002 0.2
22 300.0 0.0 72 . 3002 0.2
23 300.0 0.0 73 -300.0 0.0
24 300.0 0.0 74 300.0 0.0
25 300.0 0.0 75 . 3002 |__02
26 300.0 0.0 76 :300.2 0.2
27 300.2 0.2 77 '300.0 0.0
28 300.2 0.2 78 3002 - 0.2
29 300.2 0.2 79 3002 0.2
30 300.6 D.6 80 -300.4 0.4
31 300.2 0.2 81 300.0 0.0
32 300.2 0.2 82 - 300.0 0.0
33 300.2 02 83 2998 | -02
34 300.2 0.2 84 2998 |__-0.2
35 300.2 0.2 85 :300.2 0.2
36 300.2 0.2 86 °300.0 . 0.0
37 3002 0.2 87 1+ 3000 : 0.0
38 300.2 0.2 88 13002 : 0.2
39 300.2 0.2 89 _ :'300.2 0.2
40 300.4 0.4 90 . 3004 0.4
41 300.2 0.2 91 2995 | -05
42 300.0 0.0 92 2995 | -05
43 300.0 0.0 93 - .2995 | _-05
44 300.0 0.0 94 ..2995 -0.5
45 300.0 0.0 95 2997 - 0.3
46 3002 0.2 96 - 2997 -0.3
47 300.2 0.2 97 12997 ¢ -0.3
48 300.2 0.2 98 2098 | .02
49 ‘3004 0.4 99 - | :3000. 0.0
50 300.6 0.6 100 :300.2 0.2 -
’ Lower Upper
Range of 300°F Readings: +0.7/-0.5 . Allowable fimits 208.1 3019 (21.9)
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Channel Verification fo'r'Yb:kgtjgéwa 100 Channel

Serial No.; 994£-004

Cafibrator Used: Tegam T-207318

Temperature Setting (‘°F):__400.0

Reading (°F)

Channel No. {Reading (°F) +/- _|Channel! No. +/-
) 400.5 0.5 3] - 399.9 0.1
2 400.3 0.3 52 13969 |- -0
3 4003 0.3 53 -399.7: .03
4 4003 0.3 54 3998 | .-0.
5 400.5 0.5 55 3999 ‘[__-01
6 400.3 0.3 56 /3998 0.1
7 400.3 0.3 §7 3999 - -0.1
8 400.5 0.5 s8 -400.1 01
9 400.6 0.6 59 4003 |- D)
10 4008 0.8 60 4003: | 03
11 3999 -0.1 61 4005 | 05
12 - 399.9 -0.1 62 +4003 7| __ 03
13 399.9 -0.1 63 4001 | 0.1
14 399.9 -0.1 64 4001 " | 03
15 399.9 -0.1 €5 . 4001 - 0.
16 399.9 -0.1 66 4001 0.1
17 399.7 -0.3 67 ] 4000 | 0.
18 399.9 -0.1 €8 .. 4003 0.3
19 400.1 0.1 69 : 400.3 0.3
20 400.3 0.3 70 400.6 0.6
21 400.1 0.1 71 4003 - 0.3
22 399.9 -0.1 72 . 4003 0.3
23 400.1 0.1 73 740001 0.1
24 399.9 0.1 74 © 4001 . | 0.1
25 399.9 -0.1 75 400.3 - 0.3
26 400.1 0.1 76 .- 400.1 0.1
27 400.1 0.1 77 4003 0.3

28 400.1 0.1 78 - 7 400.3 0.3
29 400.3 0.3 79 4003 0.3
30 400.5 0.5 80 4005 0.5
31 4003 0.3 81 - 400.3 - 0.3
32 400.1 0.1 82 3998 ;| -0.1
33 400.3 0.3 B3 _|:'3999 | -0.
34 400.1 0.1 84 3999 -0.1
35 400.1 0.1 85 3939 -0.1
36 400.1 0.1 86 3999 - -0.1
37 400.3 0.3 87 1 4004 - 0.1
38 400.1 0.1 88 .- 400.1 0.1
39 400.3 0.3 89 4003 0.3
40 400.5 0.5 90 ;. 4008 0.5
41 4003 0.3 91 03996 |, -04
42 -400.3 0.3 - 92 - 3996 | -04
43 399.9 -0.1 93 .°3996 - _-04
44 400.1 0.1 94 3996 | -04
45 400.3 0.3 95 3997 -|__-03
46 400.3 0.3 96 . | .399.6 -0.4
47 400.3 0.3 97 - 399.6 -0.4
48 400.3 0.3 98 - 3998 -0.1
49 4003 03 99 3999 0.1
50 400.6 0.6 100 . 400.1 0.1

Range of 400°F Readings: +0.8/-0.4 - Allowable fimits

Within specs? __ Yes/No

Performed by: __ Mike Dey
Title: Mar. Dept. 2 -

Approved by: @j—:}

Title:_ 77 r p&’
. —g .

Date:___3/10/04
Lower Upper
'398.0 4020 (£2.0)
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Channel Verification for Yokbgawa 100 Channel

Serial No.: 99-LE-004

Calibrator Used: Tegam 7-207318

Temperature Setting (°F):_1000.0

Channel No. |Reading (°F) +/-__|Channel No. |Reading (°F) +/-
1 1000.6 0.6 51 © 9997 -0.3
2 1000.6 0.6 52 19997 - -0.3
3 1000.4 0.4 53 999.7 -0.3
4 1000.6 0.6 54 -1999.9 -0.1
3 1000.6 0.6 5% '999.7 -0.3
6 . 1000.4 0.4 56 1 999.7 -0.3
7 1000.6 0.6 57 1000.0 0.0
8 1000.6 0.6 S8 9999 -0.1
9 1000.6 0.6 59 : 999.9 -0.1
10 1000.9 0.9 60 1000.0 0.0
1 1000.0 0.0 61 1000.6 - 0.6
12 1000.0 0.0 62 . '1000.4 - 0.4
13 1000.0 0.0 63 1000.4 0.4
14 1000.0 0.0 64 1000.2 0.2
15 1000.0 0.0 [ 11000.2 0.2
16 1000.0 0.0 66 1000.4 - 0.4
17 1000.0 0.0 67 1000.4 0.4
18 1000.0 0.0 68 " 1000.4 0.4
19 1000.0 0.0 69 1 1000.4 0.4
20 1000.4 0.4 70 1000.8 0.8
21 1000.4 0.4 71 1000.2 0.2
22 1000.2 0.2 72 1000.0 0.0
23 1000.0 0.0 73 1000.2 0.2
24 1000.2 0.2 74 . 1000.0 0.0
25 1000.2 0.2 75 -1000.0 0.0
26 1000.2 0.2 76 1000.2 0.2
27 1000.4 0.4 77 '1000.2 0.2
28 1000.4 0.4 78 1000.0 0.0
29 1000.4 0.4 79 1000.4 0.4
30 1000.8 0.8 80 1000.6 0.6
31 1000.4 0.4 81 1000.0 0.0
32 1000.0 0.0 82 - 1000.0 0.0
33 1000.0 0.0 83 1000.0 0.0
34 1000.0 0.0 84 1000.0 0.0
35 1000.0 0.0 85 ~1000.0 0.0
36 1000.0 0.0 86 ©1000.0 - 0.0
37 1000.0 0.0 87 10000 0.0
38 1000.0 0.0 88 - 1000.0 0.0
39 1000.0 0.0 89 1000.2 0.2
40 1000.6 0.6 90 1000.4 . 0.4
41 1000.0 0.0 91 10000 [ . 00
42 999.9 -0.1 92 999.7 - -0.3
43 1000.0 0.0 93 -.999.9 -D.1
44 1000.0 0.0 94 " 999.9 -0.1
45 1000.0 0.0 95 " .999.9 -0.1
46 1000.0 0.0 96 '1000.0 0.0
47 1000.2 0.2 97 * 11000.0 0.0
48 *1000.0 0.0 08 "1000.0 0.0
49 1000.0 0.0 99 .1000.0 0.0
50 1000.6 0.6 100 1000.4 -0.4

Range of 2000°F Readings: +0.9/-0.3

Allowable limits

Within specs? Yes/No

Performed by: __ Mike Dey
Title: _Mgr. Dept. 2

Approved by:
Title: ,
Mor 2

Date: 3/10/04

Lower Upper A
997.7 1002.3 (+2.3)
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Channel Verification for Yokogawa 100 Channel

Serial No.: 99-LE-004 o Within specs? ___Yes/No
Calibrator Used: Tegam T-207318 o Performed by: __Mike Dey
S . Title: Mgr, Dept. 2
Temperature Setting (*F): _2000.0
: Approved by: b
Channel No. [Reading ('F) | +/- [Channel No. |Reading (F) | _ +/- Title: " Mas 24

1 2000.5 0.5 51 1999.9 -0.1 ’

2000.5 0.5 52 1999.9 -0.1 Date: 3/10/04
3 2000.5 0.5 53 19999 |- -0.1
4 2000.5 0.5 54 1999.9 | -0.1
5 2000.7 07 [ . §s. - 1999.9 -0.1
6 2000.7 0.7 56 . -1999.9 -0.1
7 2000.5 0.5 57 19998 | _-0a
8 2000.7 0.7 58 2000.1 - 0.1
9 2000.7 0.7 59 20003 - 0.3
10 2001.0 1.0 60 -2000.3 0.3
11 2000.1 0.1 61 20007 1. 07
12 2000.1 0.1 62 '2000.5 0.5
13 '2000.1 0.1 63 2000.3 0.3
14 1999.9 -0.1 64 20003 0.3
15 2000.1 0.1 65 2000.3 0.3
16 2000.1 0.1 66 . 20005 0.5
17 1999.9 -0.1 67 2000.3 0.3
18 2000.1 0.1 68 20007 0.7
19 20003 0.3 69 '2000.7 0.7
20 2000.5 0.5 70 2000.7 0.7
21 {999.9 -0.1 71 2000.7 0.7
22 1999.9 -0.1 72 2000.7° 0.7
23 1999.9 0.1 73 - 2000.7 0.7
24 1999.9 -0.1 74 2000.5 0.5
25 1999.9 -0.1 75 120007 0.7
26 2000.1 0.1 76 © 2000.7, 0.7
27 20003 0.1 77 2000.5 0.5
28 2000.1 0.1 78 . 2000.7 0.7
29 20003 0.3 79 2000.7 07
30 2000.7 0.7 80 " 2000.8 0.8
31 2000.5 0.5 81 1999.9 -0.1
32 2000.3 0.3 82 -.1999.9 -0.1
33 20003 03 83 | 19998 -0.2
34 2000.3 0.3 84 ©.19999 -0.1
35 2000.3 0.3 85 | -1999.9 -0.1
36 2000.3 0.3 86 | ‘19938 | _-0.2
37 20003 0.3 87 1993.9 -0.1
38 2000.3 0.3 88 : '1999.9 -0.1
39 2000.5 0.5 89 1999.9 -0.1
40 2000.7 0.7 50| ‘20003 0.3
41 '1999.9 -0.1 91 - 1999.9 -0,
42 1999.9 -0.1 92 719999 -0.1
43 1999.9 -0.1 93 19999 -0.1
44 1999.9 -0.1 |- o4 - 1999.9 -0.1
45 1999.9 -0.1 .95 | 19999 |. -0.
46 1999.9 -0.1 96 | 19999 -0.1
47 1999.9 0.1 97 1999.9 -0.1
48 2000.3 0.3 - 9B - 1999.9 0.1
49 2000.3 0.3 89 _ 2000.1 0.1

50 2000.5 0.5 100 +:2000.3 0.3 _
Lower Upper

Range of 2000°F Readings: +1/-0.2 ' . Allowable limits 1997.2 2002.8 (%2.8)



CLIENT/PROJECT NUMBEH

Q/A RECEIVING REPORT
CLIENT/PROJECT NAME QJMQ(CLJJ)M MJ@

W

REPORT NUMBER_24 35— . OPL -~

DATE RECEIVED__S5-5 -0¢,

RECEWVED FROM_SS C [y DATE INSPECTED_S ~b =0 &
EBQJ_EQILQ_CAILQN___.QLIEQ@_EQ[D.LLEDES_—— INSPECTED BY:
| QUANTITY ool v | S | oranen | ACCEPTANCE |
ITEM DESCRIPTION PO.NO. [SriolRecd[pg |  “D-NO- | v Gl C T REMARKS .
. |A00s warght 143578| V| Ui | 233y Y| Y 1N (Ee| X
,%Owwu<M Masap] V] V2338 [ Y Y IN & K
o- \D'Dost Q%g_"’;éuq 1435710 \\ W lALEeor | Y Y IN K ) |
D-\ips TMESES ks10] \| || & ageeml | /Y W el X
5" 3iad andrendtpe (1435960 L[ R |ooatdbb| Y [ Y | N & X
O-l000Db: dtad Cal) 143570 \ | V|& 243765 Y N |eeed| X
" A s 0D cubiann |13 & \ |\ IS (eRAbsed | Y | Y IN. Eped| X
angda D Tvele 143576 V|V [ & s7on109 | Y | Y IN ] X

09-016-11/02




A .

16015 SHADY FALLS RD. :

ELMENDORF, TEXAS 78112 : . PURCHASE %1 03
PH. (210) 635-8100 * : : : ,

FAX (210) 635-8101

.‘

AL == =
G007

tre wtmavane Lt

i ' Date: 04/19/2004
Page: 1 of {

K

H
N

Order From: SSC Lab Division C " Oeliver to: Omega Point Laboratories, Inc
7715 Dlstnbutlon Dr. ' 16015 Shady Falls Road
Little Rock S s | Elmendorf
AR 72209 L : TX 78112
501-562-2900/888-278-9292 (210) 635-8100
Vendor No: : |
Your Item Number v Our Reference  Qty Ordered Units Unit Cost Extension
ltem Description % L
0-100psi Pressure Gage t 001 1.00 Each $45.00 $45.00
SN:99LE001 i :
0-100psi Pressure Gage ! 002 1.00 Each $75.00 $75.00
SN: 98LE001 v
Dial Indicator B ~ po3 1.00 Each $20.00 $20.00
SN: 013021466 : .
Dial Indicator 7 004 1.00 Each $120.00 $120.00
SN: 013232851 Calibration&Repair )
.. 3 : , A
Load Cell 1k pound i 005 1.00 Each $175.00 $175.00
g SN'- 343765 Calibration & Repair ;
Digtal Multimeter ! . 006 1.00 Each $100.00 $100.00
SN: 5700109  Calibration- & Repalr;,
Digital Caliper - . 007 1.00 Each $70.00 $70.00
SN:6Q-2465-04 . q . :
. 200g Weight—SN: 23137 i © 008 " 1.00 Edch $10.00 $10.00
200g Weight—SN: 23138 ' 009 1.00 Each $10.00 $10.00
L “See Special Instructions Regarding
%&‘gﬁrofsﬁstr gggzggﬁyMENTs - Uncenalnues of cezfn‘cg?;?rﬂg P UfChHS Jlg SPCCmCBUOHS fOT Q!Ja“b(
2 et o o i, TS At Reglonenl”
4. As Lelt Values ) : 8 Carbral:on dala Q_A APPYOVa] g
. ‘:: e Date 4 19 OC'Z
.1, M "6 A . . - RS n?.\-' . . -
¢ ”'}3 SR ‘ . .
_' P_ease Quote Purchase Ordeér Number on all correspondence Suplotal: $620.00
s mnE Freight: 0.00
T _Specml Instructions: Pleasc’ mclude Cerhfxcatc of Conformance to Tax Amount: 0.00
- attached Specification Sheet and Cahbmtxon Data traceable to Total Value: $620.00

NIST. v

war .
.
A
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VENDORA‘PURCHA_SING SPECIFICATION AND

QUALITY A’SSURANCE REQUIREMENTS

Vendor__ SS C. C%JL/QTM
Purchase Order No. IA357 @

Any of the following Quality Assur‘ancé requirements shall be incorporated as conditions to
this procurement when corresponding box is marked. Failure to comply with any
requirement specified may result in:rejection and/or return of shipment at seller's expense.

1.0 QUALITY PROGRAM

[¥] Seller shall furnish all items on this Purchase Order in accordance with
Quality Program approved by Buyer. '

2.0 Quality Verification

When additional quality vériﬁcation activities are required as a condition to this
procurement, invoices will not be paid until satisfactory completion of such activities.

[Z] Receiving Inspection- Buyer shall inspect items upon receipt to verify
compliance with purchase order requirements. Rejected items shall be
returned at seller's expense. ‘

D Independent Laborafbify Tests- Samples of materials furnished shall be
tested independently for conformance to specification requirements prior to
final acceptance. Rejected materials shall be returned at seller's expense.

[X] Document Review- Fmal acceptance shall be based on satisfactory review or
required certifications and other supporting documents.

3.0 CERTIFICATIONS

When certifications are required as a condition to this procurement, the seller shall
furnish one reproducible copy either with or prior to each shipment. Shipments will
not be accepted and invoices will not be paid until certifications are in buyer's
possession. '

D Certificate of Compliance/Gonformance Required — Certification that
materials and /or services comply with purchase order requirements.
Certification shall reference purchase order number and traceability numbers
(when applicable).

D Certified Test Repbrt‘ Required ~ Certification that material complies with
applicable material specification (s) and the purchase order. Include actual
results of required tests.~

Enrim NO.NRRAIDRING Pomatint o



Vendor Purchasing Specifications & o ' Vendor: _9S éégﬁ;}%!)_@/ﬂw
Qualily Assurance Requirements ‘ - Purchase Ord rI\ i X0)

Lz' Certificate of Calibration Required - Certification shall‘ be traceable to
National Bureau of Standérds. (NIST, Nat'l Inst. of Science & Technology).

4.0 AUDITS/RIGHT OF ACCESS '

[Z] The buyer reserves the nght to audit your facility to verify compliance with
purchase order, code and specification requirements with (10) days notice,

IE Shipments shall only ongmate form facilities approved by the buyer.

D Buyer reserves the ';right 10 inspect any or all work included in this order at
seller's facility with as early notice as practicable.

5.0 IDENTIFICATION

D Seller shall identify eébh item with a unique traceability number by physical
marking or tagging. Traceablhty numbers shall be traceable 1o certifications
and packing lists.

[_)Z] Seller shall identify each container with a unique identification number. The
identification number shall be traceable to certifications and packing lists.

6.0 10CFR,PART 21

D The material, equipment and/or services to be furnished under this purchase
order are lnvolved in the testing of basic components of a Nuclear Regulatory
Commission (NRC) licensed facility. Accordingly, the seller is subject to the
provisions of 10 CFR, Part 21 (Reporting of Defects and Noncompliance)

7.0 PACKING/SHIPPING

m All materials shall be packaged in air tight, moisture free ‘containers and shall
be free from all foreign substance such as dirt, oil, grease or other
deleterious material. i

D All materials and equnpment shall be suitable crated, boxed or otherwise
prepared for shipment to prevent damage during handling and shipping.
Wherever practical; equipment shall be palletized for ease of unloading and
storage at destinatiori. Each container shall be clearly marked with buyer’s
purchase order number.

QUALITY ASSURANCE APPROVAL @ﬁ%b DATE_ (!9 /04

Enrm NO.NRRAMRINA : Pora D nf D



Qulmy You C Can Measure®

SSC LAB DIVISION

5 Division of System Scote Corporation’
Empioyce Demed

CERTIFICATE OF CALIBRATION

" CERTIFICATE NO:
Page 1 of 1

36283-0093Pag m"@

[AccrEpiTED]
Cert #1754.01

Cafbration Laboratory
IS0/ [EC /17025

$SC LAB DIVISION certifics that this instrument conforms to ongmal manufacturers ‘specifications or fo tolerances indicated below and has
been calibrated using standards with accuracies traccable to a National Measurement Institute, of to accepted values of natural physical constants,
orhave been derived by ratio technigues. ‘This certificate complies with ISO/IEC 17025 & ANSI Z540, Unless otherwise stated, the M& TE
for which this certificate is issued, based on interpretation of data, was found to meet the required specification. Reported uncertainty represents

expanded uncertainty atapproximately 95% confidence level, coverage factor of Jk=2.

Customer: OMEGA POINT LAB. Date Received: 4/21/04
Location: 16015 SHADY FALLS RD. Date of Issue/Calibration: 04/22/2004
ELMENDORF TX 78112 Next Calibration Due:  04/22/2005
P.O. #: 14357Q ) _
Metrologist: Scan Rainey
Manufacturer: McDANIEL CONTROLSINC. Model: 316SS
‘Nomenclature: GAGE- PRESSURE Serial Number: 99LE001
Range: 0-100 PSI Equipment ID: 99LEO001
Calibration Data Temp '68°F Humidity  38%

Cahbratnon Accuracy: = 2.5% FULL SCALE

Note: if the ASLEFT colimn is bl:mk, no adjustments were required.

Note: Many factors may cause out of calibration condition prior to due date The Calibration interval has been specified by the Customer.
Current procedures and methods utilized by SSC Lab Division are approved by the Customer.

APPLIED AS FOUND AS LEFT UNCERTAINTY PROCEDURE #
25 LBS 25.78 25.78 2.9 NA17-20MP-06
50 LBS 51.24 -51.54 2.9
75 LBS 76.38 ' 6. 18 2.9
100 LBS 101.72 101,72 2.9
STANDARDS(S) USED
Identification Calibration Expiration “Traceability
Number escription ‘Date Date Number-
SSC30LD029  CALIBRATOR- PRESSURE 7/30/2003 7302004 33426-0044
SSC30LD048  TRANSDUCER- PRESSURE " 8/11/2003 8/11/2004 1000154760
Calibration Ce
I JE
SN_9aLEO K e
_ T QA Eng
e |2
Calibration Data Suficient 5 ,' % /sz‘@aZ:
Tolerance Range Adequate T 51?0’ 4

ate of Review: "5
|

Commentsl _OFL QA/QC Dept.

“~Tng/Decpt. Mgr.

Gary McCourt
Chief Metrology Enginecr

This certificate may not be reproduced, except in full, without the wrizken consent of SSC Lab Divisian

SSC Lab Division, 7715 Distribution Dr., Little Rock, AR 72209

Form 5.10.2-1
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Q/A RECEIVING REPORT

CLIENTPROJECT NAME_ Ao 1A F{EPOHTNUMBER 2447 . 498

cuentprosecT Nuveer_| 408D 113X oateRecewe__b -9 -0
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[ MEGGITT

Meggitt Safety Systems, Inc.
1915 Voyager Averve ¢ Simi Valley, CA 83063  (805) 584-4100

:' SHIPPING MEMOPage 109

o Omegi

Point Lavber*a:l'or 125

160 IS5 Shady Falls Road
Elmendorf , TX -'791/?_

5109

ODATE

" ATTENTION

Constance Huh’\j)\v\c\/ Czw)ezs mo

DEPARTMENT

PURCHASE ORDER NO

IP VIA

fFOB
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s i
3 H

de o L ow P

Plute -~ 27 x |54~

N 222N Vfp-2v NuwI
B2z S$SU  shwvud—

B2T Green  Strw

URS = Red o pl
. | _ O compLeTE O parTiAL
) T € clamp ~ % 2009 v
7 e | Bolt LA S ,l// 5 HHMmS v
C ee | N22ZY nNuk W/ spring v’

COMMENTS OR SPECIAL INSTRUCTIONS

> o]

AUYNORIZ%/

STOCK PULLED BY

SHIPPING CLERK

ABOVE DESCRIBED ITEMS RECEIVED IN
GOOD ORDER

SHIPPED VIA

WEIGHT BitL NO

COMPANY

WEIGHT - t8S

NO CARTONS

DATE SHIPPED

ay DATE

WHITE.VENDOR / GREEN-VENDOR ACKNOWLEDGEMENT / CANARY-ACCOUNTING / PINK-SHIPPING / GOLDENROD-EXTRA
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- ' T B’U.—OF'MATERlAL : g T T e

SUPPLIED BY WEGGTT SAFETY SYSTENE WG T T T )
QUAMTITY | UNIT . DESCRIPTION

40 LF | &C §12 AWG SI2400 FIRE CABLE, PN: 300283-5

_NOTE: FACTORY INSTALLED CABLE SPLICE AT APPROX 12 FROM ONE END
AND FACTORY INSTALLED CABLE TERMINATIONS AT £ACH ENDS

¥ 7 | EA | ClAMP B 2088 SS4

Y- 7| EA | 316 SST HEX SCREW B-UNE '1/4™ X 1 1/4" SHHMS

V< 6| EA | 316 SST-SPRING NUT B-UNE N224 SS6

A 71 EA | 2" x 15/8 X 10 GATHK 304 SST PLATE

6P rr | B-uneB2ssesTRUT (CPT ) ~Tn mMachlidl

! tF | B~LNE B22 DURA GREEN STRUT 822 GRN 2 £-T—

S 2 | EA | BG~UNE ZisC ELECTROPLATED SPRING NUT 1/4-20 N2242N

FFS PR IOt
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[LMEGGITT L e serer
FILE S8391R- - 5 Pag‘e(;ug,,z

ACCEPTANCE TEST DATA SHEET

V5] !
QA: \\“/ *  FOR

015-12- 114 :
FIRE CABLE ASSEMBLY

PART NUMBER: 200283E0040B28J . SERIAL NUMBER: 0o2.
TEST PROGRAM NUMBER: 5181 REVISON _ C

1.0 Dicléctric Strength at room umpommrc per STP 2191, Revision _C

1.1 3200 VDC between conductor and shon_lh for (n() ‘seconds. No ln(]lC'IIIO? of bro:hfﬂ\d\4

||l

Tech Stamp/Date

1.2 3200 VIDC conductor to conductor for 60 seconds. No indication of lnzﬁﬂdo“ "JUN 04 zm’

Fail

Tech Stamp/Date

2.0 Insulation Resistance at room tempcraturc per STP 2190, Revision <.
(All unused pins connected to sheath. Rccord values.)

12

1 .0 x10 ohms . 7 Lo x 1()"2 ohms
2 .0 x 10'2 ohms 8 L0 x 10IZ ohms
3 Lo «x ‘l()lz ohm-s , 9 __L/A___x 10 ohms
4 10 « 10‘2 ohms _ ' : 10 ____’J_/A;_fx 10 ohms
5 Lo x lOlz ohms | V 11 N/A x 10 ohms
6 LO - x l()'z'ohms' 12 M/A x10 ohms
n JUNO4 204
s

-4

¥ Tech Stamp/Date



: o= D MEGGITT SAFETY
l_LLMEGGlTT S ' ;‘vs*rslms mcE Y
FILE 58391R-1 . PART NUMBER: _goozszEagfobtd

PAGE 2 OF 2 - " SERIAL NUMBER: 02

3.0 DC Continuity per STP 2207, Rcvisiogn- - B . (Limit: Refer to cable drawing.)

3.1 Cable Length: _ feet
3.2 Conductor Resistance: '
1 04 _._ ohms S 0( ;)llllxx 9 ___N/é__ ohms
2 04 ohms [ ~_______0J___ ohms 1 N /_.L\__ ohis
3 __ 0] __ ohms 7 B 0. ohms 11 M/‘,_/_\__ ohmns
4 ol ;)111115 8§ _ @l __ ohms 12 N /_-_é___ ohms
(e A swosam
Tech Stamp/Date
4.0 Test Equipment List
Manufacturer o Calibration
Nomenclature & Model No. . _Identification No. Due Date
High Resistance Bridge _ SR 1644 A~ A 14672 6~ 2-05
1i-Pot AR BZOSA A 14400 7 - 18-05
Digital Multimeter FLWUKE 73 B 121 2-18-05

o

St

MSSI QA REVIEW: 5“ 904 DATE: @ §-4-0Y




[ MEGGITT

Ship Via: BEST WAY PREPAY ONLY 2 c/af

Pickslip 81945
- b Page 1
- MEGGITT SAFETY PaCklng Sllp ‘
SYSTEMS INC Date 6/04/04
1915 VOYAGER AVE. SIMI VALLEY, CA. 93063 : : .
805-584-4100 FAX 805-584-9157 Customer No. 69444
Order Numbe 005 SO
Shlp To: In‘coicc TO: - T 260500-005
. - — - . Related P.O.
OMEGA POINT LABORATORIES f IN-IHOUSE/MEGGITT SAFETY SYSTEMS : — 200
ATTN: CONSTANCE HUMPHREY. ! 1915 VOYAGER AVENUE !
210-635-8120 ; SIMI VALLEY CA 93063 { —_
16015 SHADY FALLS ROAD ; P
ELMENDORF TX 78112 | : INSP Priority __}
i t DT E j
b bme S he A W S TARLLTE T teeur 18 ACERTAAE AT Rt R - o oy e e 1. AT 1% W mepr 3 P e R prp——_ I et - AR b
Ord Date Promised Customcr P. O I‘ 0 B. Contract Administrator
10715/03 11715703 Fred Rudek Destination DIANA COX, EXT 8127
Line . Item Number/Location,Lot Description Shipped Tag Avail.  {UM Due Date Schedule B
IN HOUSHSALES UKDER TU I’R(IVIUI' TLS>1 (,Alil S FUK LABUKATURY
TESTS TO\BE PRESENTED TO N,
MSSI WILL HAVE JOINT mcnrs SIIA RING THE QUALIFICATION
| TO TEST RESULTS o
TFST FALJrun' WILL BE READY END OF NO VFMBL"R a
SPLICE RJ 'QUIRED AT MIDPOINT IN CABLE | , ‘ ,
31 000 300283E0040B28] | FIRE CABLE B EA 11715103 Blank - Sales R
Rcv.
Serial #002.
T
Q
«Q
D
[ §
—h
A
//Z o6 -840, Weight:
mersue swcQuAlity Assurance Packer Track/Afrbilt #




MEGGI"IT SAFETY
SYSTEMS INC

Page 115

ENGINEERING DEPARTMENT

DQCUMENT

ER 04-033

CTITLE

PROPRIETARY DATA
TH\S DATA SHALL NOT BE TRANSFERRED, RELEASED
DUPLICATED, USED OR DISCLOSED IN WHOLE OR IN PART FOR -
MANUFACTURE. OR PROCUREMENT WITHOUT THE -EXPRESS
WRITTEN PERMISSION OF MEGGITT SAFETY SYSTEMS INC AlL

UNPACKING, INSPECTION, INSTALLATION AND
~ STANDARD PRACTICES FOR
8/C #12 AWG Si 2400 FIRE RATEC CABLE FOR
J.M. FARLEY NUCLEAR POWER PLANT

RIGHTS RESERVED.
APPROVALS DR Il iprid |
PREPARED: ENg: Y28
. o/ SIZE CAGE CODE:
P o | gl | | | e
— *
MFG: _ CHECK 7 V
'%a W Dé-61-04 B REV. A SHEET 1 of 8
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PURPOSE
INSTALLATION AND STANDARD PRACTICES

UNPACKING AND INSPECTION

ROUTING AND INSTALLATION
POST INSTALLATION lNSPECTlON OF Sl 2400 FIRE CABLE

TERMINATIONS

~N a n L- S - T

SIZE | CAGE CODE
A 25693

ER 04-033

REV
A

SHEET3 OF 8




1.0

2.0

PURPOSE | Page118

The purpose of this document Is’ to prowde guidelines for installation and field handling of
MSSI Fire Cable.

INSTALLATION AND STANDARD "PRACTICES

a.

A Si 2400 cable is deslgned for use in Class 1, Division, Group A, B, C and D locations.
When properly installed, it. easuly wIthstands extreme temperatures and high humidity. In

fire danger applications, it qgr_\_tmues to perform at temperatures In excess of 2000°F.

Cable construction consists of é} _thln}wall. stainless steel outer sheath, silicon dioxide
dielectric, and nicke! or nickel ¢dat¢d copper conductors. Other types of sheaths and .

3.0

" conductors are also’ _a'vaTIable'IZf Spedﬁéd in'the purchase order. " When'insfalled in areas”

where chemicals corrosive tb:staihless steel are present, an outer covering of a cross-
linked polyethylene or snmilar PVC matenal can be provided. Cables may be cut to length
and terminated in the field, usmg ordinary fools and equipment.

Meggitt is staffed to provide 'fonnal trainlng in the handling and Installation of Si 2400
cables, tailored to specific customer needs. Supenvision during actual installation can be
provided to augment classroom instruction and offers the customers craﬂsmen the
advantage of on-the-job 1ralning (OJT ).

This document provides bas}c guidelines for handling and installing Si 2400 cables, from
receipt to completion of Installation. Field terminations are described in an accompanying
document, FTP-9234.

UNPACKING AND INSPECTION

a.

b.

Do not remove cable from feéls or factory coils untif ready to Install.

Visually inspect cables for eVi_d_énoe of shipping damage, such as dents, gouges, or kinks.
Small superficial scratches in the ’c':able sheath will not degrade performance.

Do not unroll the cable from its shuppmg container to perform electrical tests.
IMMEDIATELY FOLLOWING ELECTRICAL TESTING, RESEAL CABLE ENDS. The
dielectric must be protected frpm prolonged exposure to the atmosphere or direct
exposure to water. Cable ‘e'nds 'm'ay be resealed with epoxies provided in the termination
kits or with heat shrink boots. Use of electrical tape for sealing cable ends for extended
periods is not recommended.

- SIZE |CAGECODE | R
- A ]| 25693 ER 04-033

REV -
A SHEET 4 OF 8




4.0

ROUTING AND INSTALLATION =~ Page 119

NOTE: EMPHASIS SHOULD BE ON “PLACING” AND “FORMING” RATHER THAN
“PULLING” AND BENDING" THROUGHOUT THE INSTALLATION PROCESS.

a.

Visually inspect the routing path of the cable and note areas that pose a hazard for the
cable. Hazards may include:

1. Sharp metal edges, whichthe cable might be dragged across.
2. Moving machinery or éﬁﬂiphﬁent along or adjacént to the planned cable route.

3. Extremely sharp or res{rii:ﬁVe bends along the cable path.

b.

C.

a

fmad

4 Lve ermﬁcal‘circurtsmrthwplanned’rouhng'pam T ————

Station a person at each routmg hazatd noted and at all locations where a change of
direction occurs. As arule qf mumb the cable should be manned about every 20 feet
during initial installation.

Structural Interferences, which the}t‘:a'b'le must pass over or around, should be padded.
Bell rollers may be used, but are seldom needed.

_Cables.must be uncoiled as the cable is fed out along the routing path. Whether on a ree

or in factory colls, the cable must be unrolled in a tangential (circular) manner. DO NOT
UNCOIL BY PULLING ON THE END AND HELICALLY STRETCHING.

S1'2400 can withstand a high pull force as noted in Table 1. In virtually all lnstallatnons

only a fraction of the allowable pull tension Is utilized. Pushing the cable from one

manning point to the next Is by far the easlest technique and has added advantages when V
negotiating restricted areas and interferences..

When changing direction or"b’yp'aséjng a routing hazard, use large sweeping ldops,irather
than tight radii tuns. This loose or excess cable will be dressed after the cable’is in place
at both ends.

Ensure sufficlent length is avallable 1o install field terminations prior to final forming. A
minimum of two feet of wririkl‘e'fré’é round cable is requiired for the termination, so ensure
the cable end was not bent, tw:sted -or flattened during cable installation. If this occurs,
the deformed cable segment must be removed prior 1o final cable positioning.

SIZE | CAGE CODE : :
A 25693 ER 04-033

REV -
A SHEET 5 OF 8




5.0

h. See Table 1 for minimum advisable bend radius of S| 2400, but be awit@geatd 20

bending/straightening in the same location is potentially more harmful than a tight bend
that is left in position. The stamless steel sheath may become weakened or work
hardened during repeated bending, resuttmg in severe wrinkles, kinks or stress cracks.

CABLE WALL - —T MINIMUM MAXIMUM
DIAMETER THICKNESS {  BEND RADIUS PULL FORCE
0.592in. 0.015 in e 6 in. (nom) 500 Ibs.

Any smooth surface or appropriate radius may be used to form the cable. EMT tube

- benders madif] ed_to_ehmluate_sharp_edges are suitable and are normally readily available. ln _
many cases, the cable can be hand formed.

Cable runs should be supported at Ieast every eighty-one inches and within approxlmately
three feet of the beglnnlng or end of a bend or > 45°. See Table 2 for recommended cable
mounting and support options for cable runs.

Si 2400 Fire Cable may be routed in cable trays; Stainléss steel trays are recommended.
Cable should not be installed in gatvanlzed trays and shoutd NOT be in direct contact with
gatvanlzed or aluminum trays or structures. ’

TABLE 2 - Cabte Mounting and Attachment

1. | B-line stainless steél strut.
B-Line Part No B2088SS4 clamps for a 0,592 inch dia.
2. Cable.

3. | Standard hardware for single hole clamp.

4. | Panduit stainless steel ty-wraps or equivalent.

POST INSTALLATION INSPECTION OF SI 2400 FIRE CABLE

a. Smooth, contour changes such as dents dings, ripples, or wrinkles are aoceptable except

in areas where termination ktts must be installed. See Figure 1.

Kinks or wrinkles whose upper radn are extremely pronounced or touching Indicate a
potential problem area, as straightenlng may result in cracking the sheath, See Figure 1.

Gouges or cuts in the cable sheath which exceed 10% of cable wall thickness may be
cause for rejection. Wall thtcknve'ss. Is normally .015”. The depth of gouges or cuts should
be calculated based ona rhe'asurement of the distance from the root point of the gouge or

SIZE | CAGE CODE
A | 25693 . ER 04-033

REV
A SHEET 6 OF 8




cut to the direct opposite pomt on the cable 0.D. and known O.D. of tli?age 121
Recommend measuring Instrument.blade or pomt micfometer.

d. Electrical contmunty and mstallatnon resistance should remain essentially the same as pre-
installation test results. Any stgnifcant dnfferenoe even If within acceptable limits, should
be investigated.

6.0 TERMINATIONS
a. Si2400 Fire Cable may be purchased with factory terminating pigtails on one or both ends
or termmatmg kits are avallable for field use.

_h.__Terminations, whether factory or f eld lnstalled are designed for attachment to junction or

terminal boxes such as Hoffman s. Standard fittings such as Myer hubs or lock nuts and
bushtngs are acceptable.

SIZE | CAGE CODE
A | 25693 ER 04-033
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ACCEPT

Pa.ge 122

REJECT
) SMOOTH
DENTS, DINGS
SR ATOIES: : SCRATCHES
¢ CUTS <10% WALL < CUTS>10% WALL \
THICKNESS THICKNESS
" KINKS ~ WRINKLES ARE
possmLYToUcHNG !
WRINKLES -
FroTeaasFRIPPLES - ATTOPS

FIGURE 1 ~ SI 2400 Fire Cable Inspection Criteria
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A
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’AM.’TRAIIS_PACKLISTQGO?H_HP P A CK'N G T' CKET
oare * | - Alamo Iron Works Page 125
06-08-04 943 SBC CENTER PRKWY 12345 999
'ORDER# San Antonlo, ‘Texas 78219 N 6106
“ 1353415 }&’E’ﬁ&r%@s’ﬁaﬁéﬁ‘ T a’é 091%)2734?3 .
oﬁggg)poxnr LABORATORIES; INC. - ;1 o SMEGR POINT ‘LAB.,. INC.

' ‘16015 SHADY FALL -ROAD
16015 SHADY FALLS RD

’ . ‘ELMENDORF TX 78112
' - R . _ . t
__ ELMENDORF TX. *7811‘2' S costovenmoner | 210635-8100
Customer s 647913801 | pos 1 14427Q ‘ g ~verrs 1 012 I
sweva | OUR TRUCK . BUYER | TROY ‘ : | wemere | 963 !
ANl - ouantity  {uom|  ouantiTY ‘QUANTITY B/O | AW [TEM NUMBER price | maz || *pKG TYPE ZONEI
. ORDERED . SHIPPED ! PCS st L . - . DESCRIPTION . B - MAT . -
| N . N R . : EEE
{1 1.00LG 1.00| . 0.00 908020 : 218.10 4 1e |22
i 1.00 |FLAT 1"xa'x201'27 20#' ' 0 y
i
!
F
i ZONEA.OAD
| WeIGHT 544.00 |RECEWVEDBY: _._ - .  DATE:
COMMENTS: | e , S ‘LOADED BY?

NOTIFICATION OF SHORTAGES MUST BE MADE TO CUSTOMER SERVICE DEPT WITHIN 7 DAYS OF RECEIPT
-:THANK YOU..




B/LR 295176
Date 3/22/04¢

£1 v8. AL NOL

'S01@ Tor  ALAMO IRON WORKS
NCCOUNTS PAYABLE #66365S
P.O. BOX 231}
SAN ANTONTO TX 78291-0231

€T

W 3128

1%x6 345-1014 §P-B31556
A36-0IA/AT09-03A/SK16-98

Boixs .  343-0985 8P-83556
A3E-0IN/ATO9-03A/ERI6-98

1 x8 " 3430579 SP-835%6
N36-03A/A709-03A/SA36-98

1 X8 345-0597 SP-93556
A36-0D3K/A709- 03A/5AI6-98

«1/4 X 10 345.0036 SP-8172%
M36-03A/AT09-03A/5A36-98

we8 veL etz

¥ 1/4 X 12 345-0911 B8P-79509
A36-DIN/ATDS-DIA/SK3IE-98

20" 325d

FLONGATION IN 8 INCH SCALE
f MELTED AND MANUPACTURED TN U.S.A.

HEAT CUSTOMER
CRADE WU4BER PO NUMBEBR

Tenslle 1i 72300 Yield
‘Tensile 2: 76800 Yield 2:

.10
Tenslle 1t $9200 Yield 1:
Tensile 2: 61700 Yield 2:

NUCOR

BAR MILL GROUP

Post Office Box 126  Jewett, Texas 75846 Telephone (903) 626-4461
43003

JEWETT DIVISION
A Division of NUCOR Corporation
150 9002 Registetad by
fAuxfty
Sgstem
Beglstou
Mn a4 s 4 v

.67 .24 .03 .008 .00%5
Tensile 1: 70700 Yield i: 47000 Elong¥ 1: 21
Tenaile 2: 73100 Yield 2: 49200 Blong% 2t 21

.20 .80 .32 .031 ,007 .00¢ ,007 . .57
21 47100 Blongh 1: 20
49100 Blongs 2: 20

.66 .20 .035 ,011 .004 .004 .39
40000 Blong% 1: 2%
41500 Elong% 21 24

.72 .22 .043 ,022 ,006
Tensile 11 60700 Yield 1

.66 .18 .050 .014 .003
Tensile 1: 64100 Yield 1:
Tensile 2> 64100 Yield 2:

.63 17 .038 006 .003 .004 45
Tensile ]{ 70400 Yield 314

Tentlle 2: 66800 Yield 2:

ALL MATERIAL STRAND CAST

41600 Elong¥% 31 21
Tenaile 21 62700 Yield 2: 41700 Elong%s 2: 21

45500 Mongh 11 28
44800. Blonghs 25 27

50400 Blong\ 1: 26
47500 Blongv 21 25

cr

.24

.10.

.10

.17

.13

31

Sales (500) 527-6445

19

a3

13

.12

.14

15

CERTIPIBD MILL TEST RUPORT

ALAMO IRON WORKS
343 SBC PARKWAY
SAN ANTONIO TX

Bend
Mo S Test

060 011

i

,036 .013

.035  .016

.035 .014 ‘
.038  .013.
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Appendix E
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#6: Lower upport showing clamp.
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#11: Cables exiting slab on topl,'/ ' #12: Cable ends for megger testing.
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#15: Specimen immediately after fire test. #16: Hose stream test.

#17: Hose stream test. #18: Hose stream test.
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#20: prer support after\ hose stréam.
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#23: Spring clamp on pper support remains intact.




