
PROJECT ALL DISCIPLINE MECHANICAL

CONTRACT TV-92362V UNIT 0

DESCRIPTION FIRE ENDURANCE TESTING

DOCUMENT NO. 11960-97187

QA Record

Ta33 941216 900

FIRE ENDURANCE TEST
OF THERMO-LAG® 330-1

FIRE PROTECTIVE ENVELOPES
(Common Enclosure With Three 18 in.

Cable Trays and Covered 18" Tray
with I in. and 5 in. Air Drops)

Project No. 11960-97187
(Volume 1 of 2)

FIRE ENDURANCE TEST TO QUALIFY A PROTECTIVE
ENVELOPE FOR CLASS 1E ELECTRICAL CIRCUITS

November 18, 1994

Prepared For.

Tennessee Valley Authority
P.O. Box 11127

Chattanooga, TN 37401

in cooperation with

Thermal Science, Inc.
2200 Cassens Drive
Fenton, MO 63026

G A P

r 0 A

9501120217 941223
PDR ADOCK 003
A PDR

1'9
V9 4'A



Report No. 11960-97187
TVA / Thermal Science, Inc.

November 18, 1994
Page ii

ABSTRACT

A stack of three 18 in. wide x 4 in. deep steel ladderback cable trays,
clad with a nominal thickness of 5/8 in. Thermo-Lag® 330-1 (with
one-half in a common enclosure) and a single 18 in. wide x 4 in. deep
steel ladderback cable tray with a solid cover and a 1 in. and 5 in. air
drop, clad with a nominal thickness of 518 in. Thermo-Lag® 330-1 and
various upgrades as described herein, were evaluated in accordance
with the Tennessee Valley Authority TEST PLAN 'One Hour Fire
Endurance Tests of Cable Trays Protected With The TSI Thermo-Lag
Fire Barrier System," Revision 1, and Supplement 1 to the U.S.
Nuclear Regulatory Commission Generic Letter 86-10 (with
exceptions as noted herein).

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
Tennessee Valley Authority'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 protection of vital electrical circuits from the effects of an external fire
exposure is of primary concern in the design and construction of an electrical
power generating plant. Typical "fire protective envelopes" are designed to protect
the contents of an electrical raceway for fire exposure periods of one to three
hours, during which time the electrical circuitry must remain functional.

The external fire exposure selected to evaluate protective envelope systems is that
described in the ASTM E119-88 Fire Tests of Building Construction and Materials
(E119 Time-Temperature Curve, described later in this document).

Typical fire test programs involve the selection and construction of a specific
electrical raceway system, instrumentation for thermal and circuit integrity
measurements, followed by the application of the protective envelope system by
qualified personnel.

This standard should be used to measure and describe the properties of materials,
products, or assemblies in response to heat and flame under controlled laboratory
conditions and should not be used to describe or appraise the fire hazard or risk of
materials, products, or assemblies under actual fire conditions. However, results
of this test may be used as elements of a fire risk assessment that takes into
account all the factors that are pertinent to an assessment of the fire hazard of a
particular end use.

OBJECTIVE

The objective of this project was to evaluate a specific assembly for use as a 1-hour
fire-protective envelope for redundant electrical systems. The entire program was
carried out in accordance with the Tennessee Valley Authority (TVA), TEST
PLAN, One Hour Fire Endurance Tests of Cable Trays Protected with the TSI
Thermo-Lag Fire Barrier System, Revision 1 and Supplement 1 to the U.S.
Nuclear Regulatory Commission Generic Letter 86-10 (with exceptions as noted
herein), both of which may be found in Appendix B of this document. For reasons
of clarity and to reduce redundancy, many items discussed in the Test Plan have
not been duplicated elsewhere in this document.
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FIRE TEST FURNACE

The test furnace is designed to allow the specimen to be uniformly exposed to the
specified time-temperature conditions. It is fitted with symmetrically located
propane gas burners designed to allow an even heat flux distribution across the
surface of a test specimen.

The temperature within the furnace is determined to be the mathematical
average of thermocouples located symmetrically within the furnace and
positioned 12 in. away from representative parts and locations of the test
specimen. The exact positioning of the thermocouples is such that the average
fire exposure across the entire test specimen can be determined. The materials
used in the construction of these thermocouples are those suggested in the E119
test standard. During the performance of a fire exposure test, the furnace
temperatures are monitored at least every 15 seconds and displayed for the
furnace operator to allow control along the specified temperature curve. All data
is printed to paper every 30 seconds and saved to magnetic disk every minute.

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

Temperature
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The test furnace used consists of a large horizontal exposure chamber, with
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diffuse-flame propane gas burners symmetrically located across the floor of the
furnace and controlled by individual gas flow valves, with the overall gas flow to
the furnace being controlled by a single gas control valve. Capable of a maximum
heat output of 5 million Btu/hour, these burners are arranged well below the
exposed face of the specimen to ensure an even temperature at the surface of the
specimen. Windows are located on two sides of the furnace to allow observation of
the specimen during fire exposure. The depth of the furnace is variable, being
increased to the desired amount by the addition of concrete blocks around the
perimeter ledge. These blocks are lined with ceramic fiber blanket to minimize
the heat loss from the furnace and to decrease the time required for the furnace
walls to heat up. For these tests, the walls are built up from their normal height
of 40 in. to a total height of slightly over 79 in. from the furnace floor to the, top of
the ledge.

The fire test is controlled according to the standard time-temperature curve, as
indicated by the average temperature obtained from the readings of the furnace
interior thermocouples symmetrically located across the specimen, 12 in. away.
The thermocouples are enclosed in protection tubes of such material and
dimensions that the time constant of the thermocouple assembly lies between 5.0
and 7.2 minutes, as required by the E 119 standard. The furnace 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 the one hour test period.

The furnace pressure is controlled to be as nearly neutral with respect to the
surrounding laboratory atmosphere as possible, measured at the vertical mid-
height of the test specimen. Adjusting the neutral plane at that position results in
a nominal +0.015 in. WC pressure at the top of the specimen (under the surface of
the deck) and -0.015 in. WC pressure at the bottom of the specimen.

THERMOCOUPLES

Temperatures on the interior of the fire protected systems were measured with
Type K, 24 gauge, Chromel-Alumel electrically welded thermocouples formed
from Chromel and Alumel wires of "special limits of error (±1.10C)," and covered
with Teflon® PFA insulation. The Teflon® insulation material begins to break
down at temperatures above 500'F. Temperature readings above 500'F can not be
guaranteed as accurate since the thermocouple conductors may no longer be
adequately separated. Thermocouples installed on the steel support members
under the 3M material were covered with standard fiberglass braided insulation.
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DATA ACQUISITION SYSTEM

The outputs of the test article thermocouples and furnace probes are monitored by
a total of three data acquisition systems consisting of: 1) a John Fluke Mfg. Co.,
Model HELIOS 2289A Computer Front End, a John Fluke Mfg. Co., Model
HELIOS 2281A Extender Chassis, and an Apple Computer Co., Macintosh
Classic microcomputer, yielding a channel capacity of 200 channels, 2) a John
Fluke Mfg. Co., Model HELIOS 2289A Computer Front End and an Apple
Computer Co., Macintosh Classic microcomputer, yielding a channel capacity of
100 channels, and 3) an IOTech TempScan 1000, six IOTech TempScan 1000
EXP10 expansion chassises, an IOTech SCSI to IEEE488 Buss Converter, and an
Apple Computer Co., Macintosh Centris 650 microcomputer, yielding a channel
capacity of 416 channels. The HELIOS Computer Front Ends are connected to the
RS422 Serial Interface Port of the Macintosh Classic Computers and the Extender
Chassis is serially connected to one HELIOS Computer Front End. The
TempScan units are daisy-chained together and connected via an IEEE488 buss to
the SCSI to IEEE488 converter. The converter is then connected to the Macintosh
Centris 650 via the SCSI port. The computers are programmed in Microsoft
BASIC to command the data acquisition units to sample the data input lines,
receive and convert the data into a digital format, and to manipulate the raw data
into usable units for display on screen and paper and for storage on hard disk.

HOSE STREAM TEST

According to the Test Plan, following the fire exposure test, the test specimen is
removed from the test furnace, lifted approximately 6 ft. from the ground (as
measured from the lowermost part of the specimen), slowly turned (nominally 6
to 8 revolutions per minute) and exposed to the impact, erosion, and cooling effects
of a hose stream directed perpendicular to the exposed surface of the test
specimen as outlined in the standard. The stream is delivered, for a minimum
period of 5 minutes, through a 1-1/2 in. fog nozzle with an adjustable stream, with
a nozzle pressure of 75 psi, a spray angle of 300 and with the tip of the nozzle a
distance of 5 ft. from the exposed face. The nozzle is to flow a minimum of 75 gpm
during the hose stream test. It is recognized that, with a three-dimensional
object, not all surfaces can be attacked by the hose stream test. For this reason,
the specimen is lifted high enough to allow the stream to play against the sides,
inside and outside vertical surfaces and the underside of the item, resulting in
little, if any, direct force being applied to the inside top surface of the specimen.
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TEST ASSEMBLY

TEST DECK

The test deck consisted of a perimeter of 3 in. structural steel channel, welded
together into an 8 ft by 13 ft rectangle, with the flanges outward. Over the top of
this framework, a layer of 10 GA steel sheet was welded to form a continuous,
smooth top. Pipe sockets (4 in. 0, sch. 40 steel pipe) were then welded onto each
corner, so that 3 in. 0 steel pipe legs could be attached to hold the assembly at a
comfortable working level. Following the installation of the test item, the deck
was reinforced with steel channel positioned so as to minimize any warping,
bending or sagging during the fire test (the size of the channel being selected on
the basis of the amount of stiffness required for that particular assembly), and
then insulated on the fire-side with two 2 in. thick layers of 6 pcf ceramic fiber
blanket, held in place with impaling pins, spaced a maximum of 12 in. o.c. The
figure below illustrates a cross-sectional view of one edge of a typical deck
assembly, showing the structural steel, the decking and the insulation.

10 GA deck steel

.. .. ... ............... ... .... ..... ..
. .........................

3 stee : .: ........................... :.:..:.:.:. : : .:.:.:.:.:.:.:.:.:......
3 steesCeramic ~...

chann e i N. Impaling pin

.. . ... . ...................
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TEST ITEMS (GENERAL)

As with cable tray and conduit materials installed at TVA's Nuclear Power
Plants (NPP), the materials used in the test were subjected to on-site commercial
grade dedication programs prior to acceptance and subsequent installation. The
cable tray used in the test were provided by various vendors, and were similar in
design and representative of those installed in TVA's NPPs.
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Electrical cables used in this test were also provided by TVA. Cables used were as
follows:

CROSS-
DIAMETER SECTIONAL WEIGHT

DESCRIPTION (in.) AREA (in2) (lbs/lin. ft.)
4/C #16 AWG 600v. 0.443 0.154 0.240

The diameter and cross-sectional area listed herein represent the Laboratory's
average of ten measurements of the cable type.

WEIGHT OF RACEWAY AND CONTENTS

CABLING CABLE TRAY/CONDUIT TOTAL
RACEWAY (lbs/lin. ft.) (lbs/lin. ft.) (lbs/lin. ft.)
Top 18" Tray 0.00 4.00 4.00

Middle 18"Tray 0.00 4.00 4.00
Bottom 18" Tray 0.00 4.00 4.00
Rear 18" Tray 77.04 6.30 (with cover) 83.34

5" Air Drop 10.56 10.56 10.56
1" Air Drop 0.00 0.00 0.00

* Bare #8 copper conductor is considered negligible and is therefore not included

Thermo-Lag4 330-1 Materials

Thermo-Lag( 330-1 materials were supplied by Thermal Science, Inc. (TSI), St.
Louis, MO. Each Thermo-LagO 330-1 V-ribbed panel is 5/8 in. thick (nominal) x
47 in. wide x 77 in. long, with the stress skin monolithically adhered to the panel
on one face. The stress skin is installed adjacent to the surface of the protected
device. All Thermo-Lags 330-1 panels were measured, saw cut and installed onto
the respective test assembly by Tennessee Valley Authority craft personnel
(insulators) using approved TVA drawings, procedures and specifications. The
phases of installation and inspection were under direct supervision of TVA
engineers.

Other Materials

Materials used in conjunction with Thermo-Lag® 330-1 components, but
furnished by other vendors to TVA as commercial grade products included: 16
GA type 304 stainless steel annealed tie wire, external stainless steel stress skin
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ASTM E-437 (type 304, plain weave and 8x8 square wire cloth, 0.017 in. wire
diameter).

TEST ITEM (CABLE TRAY)

The front portion of the test deck was fitted with a nested stack of three 18 in. steel
cable trays. The trays all contained a radial bend on one side and a squared bend
on the opposite side. All three of the cable trays passed through the steel deck
turned horizontally for distance then turned upward and again passed through
the steel deck. The outer tray had a horizontal dimension of 116 in. and dropped
58 in. into the furnace. The middle tray had a horizontal dimension of 92 in. and
dropped 46 in. into the furnace. The inner tray had a horizontal dimension of 68
in. and dropped 34 in. into the furnace.

The rear portion of the test deck was fitted with a single 18 in. steel cable tray that
passed through the upper steel deck, transitioned to a horizontal run through a
radial bend, ran horizontally and turned back up through the upper steel deck
with a squared bend. The tray had a horizontal dimension of 108 in. and dropped
36 in. into the furnace. The horizontal section, the radial bend and the vertical
section above the radial bend were fitted with a steel solid cover, raised
approximately 4 in. above the top surface of the tray side rails. A 5 in. diameter
conduit stub was mounted through the upper steel deck, 18 in. from the back of
the vertical tray section above the squared bend, centered over the rear tray side
rail. The air drop entered the cable tray directly below the conduit stub. A 1 in.
diameter conduit stub was mounted through the upper steel deck, 12 in. from the
back of the vertical tray section above the squared bend, centered over the front
tray side rail. This air drop entered the cable tray in the vertical section
approximately 12 in. above the squared bend.

Drawings of the test item and supports are located in Appendix A: Construction
Drawings.

RACEWAY SUPPORTS

The three stacked cable trays were supported and held in position by a single
"trapeze" type hanger using 3 in. steel channels bolted and welded together with
horizontal members at three different levels. The free ends of the vertical
channels were attached to 6 in. long sections of 4 in. x 4 in. x 1/2 in. steel angle, by
fillet welding the angle to the sides of the channel. The angle sections were then
attached to the 10 GA steel deck skin using 1/2 in. threaded steel rod and nuts.
The angle sections were separated from the deck skin with two layers of 2 in. thick
calcium silicate board (Promat Fire'iwpection, Inc., Promat-L Board). The
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hanger was centered on the tray assembly. A second "trapeze" type hanger was
similarly constructed (using only one horizontal member) to secured the single
rear cable tray.

ELECTRICAL CABLES

Electrical cables were installed in the rear cable tray in this test assembly to
determine the affects on the performance of the barrier systems where cables
have been random filled in the cable tray such that the cables extend above the
cable tray side rail height in the center of the cable tray . The cable tray was
loaded with cables stacked in a pyramid fashion. The cable tray had a maximum
usable cross-sectional areas of 72 in2 (the 4 in. maximum usable depth multiplied
by the 18 in. maximum usable width).

Electrical cables were also placed in the 5 in. air drop at the request of a USNRC
representative as a "dummy load". The installation procedure used by TVA
installers requires that pre-shaped conduit section used for cladding air drops by
completely filled with trowel grade material prior to installation. The excess
material squeezes out of the seams and is removed leaving an air drop whose
cables are completely encased in Thermo-LagO 330-1 material with having air
gaps. This installation technique would result in a single bare #8 copper with
(instrumented with thermocouples) surrounded by a 5 in. diameter casing of
Thermo-Lag® 330-1 material. The "dummy load" of 44 4C/#16 AWG electrical
cables was not instrumented with thermocouples as directed in USNRC 86-10,
Supplement One (exception No.1 to 86-10 - no thermocouples in air drop
containing cables).

The table below outlines the number of cables installed and the percent of total
area taken up in each raceway.

CROSS- TOTAL
RACEWAY NUM1BER SECTIONAL % OF TOTAL WEIGHT

PRESENT AREA AREA (in2) (lbs/lin. ft.)
Rear Tray 321 49.386 68.59 77.04
5" Conduit 44 6.769 34.48 10.56

THERMOCOUPLE PLACEMENT

In order to monitor temperatures in the interior of the raceways, bare #8 AWG
stranded copper wire was instrumented with 24 gauge, Type K, Chromel-Alumel
electrically-welded thermocouples (Special Limits of Error: +1.1°C, purchased
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with lot traceability and calibration certifications) placed nominally every 6 in.
along the length of wire. The thermocouples were attached to the bare #8 AWG
stranded copper wire by placing the thermojunction in direct contact with the top
surface of the wire and crimping the junction to the copper wire with a copper
Buchanan 2011S open-end splice cap fastened in place with a Buchanan C-24
"pres-SURE" tool. Wires instrumented as such were installed on the tray rungs,
centered between the tray rails, in each of the three stacked cable trays. Similar
wires were also installed under the tray rungs, centered between the tray side
rails, on the rear cable tray, and in each of the two air drops.

In order to get a realistic measurement of the temperatures on the cable tray side
rail surfaces, similar thermocouples were positioned nominally every 6 in. along
the cable tray side rails, being held in position by clamping under the head of a #8
x 32 x 1/4 in. long stainless steel round-head machine screw in a drilled and
threaded hole at each location. Thermocouples were also positioned every 6 in.
along the centerline of the steel tray cover on the rear tray in lieu of an
instrumented bare #8 wire place on top of the cable bundle. The original design of
the rear tray indicated that a cover be installed over the vertical tray section above
the squared bend. The requirement for the cover in this area was later changed,
leaving the top of the cable bundle uncovered. The thermocouples installed on this
portion of the cover were deleted (exception No.2 to 86-10 - no thermocouples on top
of bundle of cables in one portion of cable tray).

A hole in the steel deck was provided around each penetrating raceway and the
perimeter of each hole was edged with 3 in. steel channel (flanges out). These
blockouts were sealed with Dow Corning 3-6548 RTV silicone foam material (after
installation of the fire barrier material onto the raceway). An internal seals was
similarly constructed where the raceways exited the test furnace enclosure.

T1JRMO-LAGO 330-1 INSTALLATION HIGHLIGHTS

Thermo-Lag® 330-1 materials were installed in accordance with Tennessee Valley
Authority design drawings and procedures. Short abstracts of the installation are
included herein to clarify specific details. Drawings of the installed Thermo-Lago
330-1 on the test assembly are shown in Appendix G.

Thermo-Lagr 330-1 V-Ribbed Panel (518 in. nominal thickness)

These panels were used to construct the cable tray enclosure, and to cover a
portion of the structural support members.
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0
Thermo-LagO 330-1 Subliming Trowel Grade Material

This material was used to pre-butter all joints, seams and interior surfaces of the
V-ribbed panels and pre-shaped sections, to fill in edges and to form the skim
coat.

Therno-Lag® 330-1 Pre-Shaped Conduit Sections (518 in. & 3/8 in. nominal
thickness)

This material was used to construct the protective envelopes for the air drops.

3M M20A Mat

This material was used to cover a portion of the structural support members.

3/4 in. x 2 in. 10-Gauge Steel Angles

These angle were used to span along the stack of cable trays to provide support
and a method of attachment for the Thermo-LagO 330-1 panels. Threaded steel
rod (3/8 in. diameter) was used to fasten the angles to the tray and secure the

* Thermo-LagO 330-1 materials to the angles.

Application Methods

The 10 GA steel angles were cut to fit between the stacked trays. Threaded steel
rod was used to connect the angle sections together and to clamp them onto the
tray side rails. The enclosures for the cable trays were constructed from nominal
5/8 in. thick V-ribbed panels. The score and fold method was used for the bottom
of the multiple tray enclosure and for each of the individual tray enclosures. The
V-ribs were hammered flat at the tray edges and the 10 GA steel angle locations to
obtain a tight fit. The panels were pre-buttered with trowel grade material where
they mated to any metal or to another panel. They were secured to the raceway
with fender washers and nuts and with stainless steel tie wires. All joints and
seams were filled in with trowel grade material.

A skim coat of trowel grade material was applied to the enclosure and external
stress skin installed in it while still wet. The external stress skin was secured to
the enclosure with 1/2 in. long staples, fender washers and nuts. Another skim
coat of trowel grade materials was applied over the external stress skin and
allowed to dry. After the completed assembly had dried (approximately 24 fours),
the final tie wires were installed on 6 in. spacing where possible.

The air drops (5 in. and 1 in.) were enclosed with one layer of nominal 5/8 in. pre-
shaped conduit sections. An outer lavy;rof 3/8 in. nominal pre-shaped conduit
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sections was then installed over the first layer. Each piece was pre-buttered and
secured in place with stainless steel tie wire. The first layer was allowed to dry
prior to the installation of the second layer. A skim coat of trowel grade material
was applied over the second layer and external stress skin was wrapped around
the enclosures. The external stress skin was secured with stainless steel tie
wires on a maximum 6 in. spacing. A skim coat of trowel grade material was
applied over the external stress skin and allowed to dry overnight. The final tie
wires were installed on 6 in. maximum spacing.

The "Eighteen Inch Rule" for Thermo-Lage 330-1 was applied to the supports.
Three layers of 3M Corp. M20A mat were installed on the remaining portions of
the vertical supports and were secured in place with 3M tape and stainless steel
tie wire on 6 in. spacing. A collar (-6 in. wide) of M20A was installed over the
M20A to Thermo-Lage 330-1 interface joint.

TESTIRESULTS

After allowing the completed test specimen to cure for minimum of thirty days,
the completed test specimen was placed on the Laboratory's horizontal fire test
furnace. The thermocouples were then connected to the data acquisition system
and their outputs verified.

The test was conducted on September 20, 1994, by Herbert W. Stansberry II,
Project Manager, with the following persons present:

Edward Connell - USNRC
J.J. Pierce - T.V.A.
Mark Salley - T.V.A.
Ben Loveless - T.V.A.
Bernard McQueen - T.V.A.
Rubin Feldman - TSI
Deggary N. Priest - Omega Point Laboratories, Inc.
Kerry Hitchcock - Omega Point Laboratories, Inc.
Connie Humphrey - Omega Point Laboratories, Inc.
Cleda Patton - Omega Point Laboratories, Inc.
Richard Beasley - Omega Point Laboratories, Inc.
Laudencio Castanon - Omega Point Laboratories, Inc.

The furnace was fired at 9:56 a.m. and the ASTM E119 standard time-
temperature curve followed for a period of 60 minutes. The pressure differential
between the laboratory surrounding the furnace and a point within the furnace
level with the vertical midpoint of the exposed portion of the specimen was
maintained at approximately 0.00 in. Water column throughout the test. By 0:55
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(min:sec) the outside surface of the test item was beginning to turn brown, and by
1:09 (min:sec) had ignited fairly uniformly across the exposed surfaces. By 3:13
(min:sec) the furnace was filled with intense smoke and heavy flaming. During
the fire exposure, no visual openings into the raceway were observed.

At the end of the fire exposure period, the thermocouples were disconnected, the
furnace extinguished and the specimen removed from the furnace. When the test
item was removed from the furnace it was still flaming, which slowly decreased
as it was positioned for the hose stream test. Prior to the hose stream test, the
exposed surfaces of the test items were observed to be mostly covered with a layer
of black ash and the external stress skin was observed to be exposed in spots
where the skim coat of trowel grade material had peeled away.

The test specimen was elevated to a distance of approximately 6 ft. between the
floor and the bottom of the test item and spun on a swivel at a rate of 6 - 8
revolutions per minute (to ensure exposure of as much of the exterior surface as
possible) while being exposed to a 300 angle spray nozzle hose stream test with a
minimum pressure at the nozzle of 75 psi at a distance of 5 feet, for a 5 minute
duration. The minimum flow from the nozzle was 75 gpm.

Following the hose stream test, the Thermo-Lag® 330-1 pieces remained firmly
affixed and the stainless steel tie wire was still tightly wrapped around the
assembly. The layer of external stress skin was exposed in spots. Much of the
outer layers of 3M material on the supports had become dislodged by the water
hose stream. An in-depth description of the condition of the protective envelope is
presented later in this document.
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The significant temperatures within the raceway system at the end of the fire
exposure test are presented in the table below. An explanation of the allowable
limits is given following the table.

MAX. TEMP. | AVG. TEMP.
LOCATION (OF) (0F)

FRONT TOP 18" TRAY
Front Tray Side Rail 301 264
Rear Tray Side Rail 318 277

Bare #8 Wire on Rungs 344 272

FRONT MIDDLE 18" TRAY
Front Tray Side Rail 321 265
Rear Tray Side Rail 343 263

Bare #8 Wire on Rungs 345 267

FRONT BOTTOM 18" TRAY
Front Tray Side Rail 331 258
Rear Tray Side Rail 330 255

Bare #8 Wire on Rungs 343 271

REAR 18" TRAY
Front Tray Side Rail 268 225
Rear Tray Side Rail 241 218

Bare #8 Wire under Rungs 285 229
Tray Cover 278 223

5 " AIR DROP BARE #8 199 182

1 " AIR DROP BARE #8 214 206

The average initial temperature for all thermocouples at the start of the test was
780F, yielding an allowable temperature increase of 250'F, or 3280F actual for the
average temperatures. (A 3250F increase above the 90'F initial temperature yields
a maximum allowable individual temperature of 403'F) All of the thermocouples
on within both of the cable tray systems and both air drops met the stated criteria.
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Post-Test Examination

Immediately following the hose stream test, the test item was systematically
disassembled and examined for damage and general condition. A listing of those
findings follows. In all cases, when describing a particular Thermo-Lag® 330-1
V-Ribbed Panel or Pre-Shaped Conduit Section, the term "panel" or "pre-shaped
section" will be used, respectively.

FRONT 18 in. CABLE TRAY COMMON ENCLOSURE

LOCATION OBSERVATION

Outside vertical section. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/4 in. to 3/8 in. char
depth under external stress skin. Between 3/8
in. and 1/2 in. of uncharred material
remaining.

Inside vertical section and Up to 3/4 in. char depth across panel. Stress
top horizontal section. skin exposed along edges of panel.

Approximately 1/4 in. to 3/8 in. char depth
under external stress skin. Between 3/8 in. and
1/2 in. of uncharred material remaining.

Bottom horizontal section. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 3/8 in. char depth
under outer stress skin. Between 3/8 in. and 1/2
in. of uncharred material remaining.

Sides of common enclosure. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 3/8 in. char depth
under outer stress skin. Between 3/8 in. and 1/2
in. of uncharred material remaining.
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LOCATION (cont.) OBSERVATION

End of common enclosure, Up to 3/4 in. char depth across panel, still
between stacked cable trays. covering layer of external stress skin.

Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining in outer
panel. Inner panels completely intact.

TOP FRONT 18 in. CABLE TRAY (individually wrapped portion)

LOCATION OBSERVATION

Outside vertical section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Inside vertical section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Top horizontal section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Bottom horizontal section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Tray side rails. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/4 in. to 3/8 in. char
depth under stress skin. Between 1/4 in. and 3/8
in. uncharred materials remaining against
rails.
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MIDDLE FRONT 18 in. CABLE TRAY (individually wrapped portion)

LOCATION OBSERVATION

Outside vertical section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Inside vertical section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Top horizontal section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Bottom horizontal section. Up to 3/4 in. char depth across panel, still
* covering layer of external stress skin.

Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Tray side rails. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/4 in. to 3/8 in. char
depth under stress skin. Between 1/4 in. and 3/8
in. uncharred materials remaining against
rails.
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BOlTOM FRONT 18 in. CABLE TRAY (individually wrapped portion)

LOCATION OBSERVATION

Outside vertical section. Most of char dislodged by water hose stream,
exposing the layer of external stress skin below.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Inside vertical section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Top horizontal section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Bottom horizontal section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Tray side rails. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/4 in. to 3/8 in. char
depth under stress skin. Between 1/4 in. and 3/8
in. uncharred materials remaining against
rails.
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REAR 18 in. CABLE TRAY (with cover)

4 0CA Po',
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LOCATION OBSERVATION

Outside vertical sections. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 3/8 in. char depth
under external stress skin. Between 3/8 in. and
1/2 in. of uncharred material remaining.

Inside vertical sections. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining. No visible
degradation of the cable jackets.

Top horizontal section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining. No visible
degradation of the cable jackets.

Bottom horizontal section. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 3/8 in. char depth
under external stress skin. Between 3/8 in. and
1/2 in. of uncharred material remaining.

Tray side rails. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/4 in. to 3/8 in. char
depth under stress skin. Between 1/4 in. and 3/8
in. uncharred materials remaining against
rails.
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AIR DROPS

LOCATION OBSERVATION

5" Air Drop Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 3/8 in. char depth
under outer stress skin. Approximately 3/8 in.
of uncharred material remaining. No visible
degradation of cable jackets.

1" Air Drop. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 3/8 in. char depth
under outer stress skin. Approximately 1/8 in.
of uncharred material remaining in the
outermost layer. Inner layer completely intact.

CONCLUSIONS

* The three stacked cable trays, both in the individually wrapped and common
enclosure configurations, and the covered rear tray and both air drops evaluated
in this test procedure, clad with Thermo-LagO 330-1 material and upgrades as
presented herein, met the requirements of the TEST PLAN for a fire resistance
rating of one hour.

This test also investigated the feasibility and performance of non-Thermo-Lag fire
barrier material interfacing with Thermo-LagO 330-1. The steel supports were
protected a minimum of 18 in. from the electrical raceway with a single layer of
nominal 5/8 in. Thermo-Lag® 330-1 board material. 3M Corp. M20A Fire Barrier
Material was installed from this 18 in. point up to the support mounting points
under the steel test deck. The 3M Corp. M20A overlapped the Thermo-Lago 330-1
by approximately 6 in. Prior to cladding, the support members were
instrumented with fiberglass insulated Type K thermocouples meeting the same
requirements as those used throughout the test sample. Fiberglass insulated
wires were used due to their higher heat resistance of over 900'F. Three layers of
the M20A were applied to the support members in the deck presented herein. One
layer of material was installed on the test deck for Project No. 11960-97185 and two
layers were applied to Project No. 11960-97186. These three tests are intended to
compare the efficacy of the M20A material at different total wrap thicknesses to
determine the minimum requirement to maintain a steel temperature of less
than 10000 F* at the end of the one hour standard fire exposure. The graphs below
present the averages of all the support steel temperatures in each deck and the
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maximum temperature for each deck and allows a direct comparison among the
three. The horizontal line represents the 10000F allowable temperature limit.

- 11960-97185 Support Avg Temp ('F) - 1 Layer
- 11960-97186 Support Avg Temp (IF) - 2 Layers

1 11960-97187 Support Avg Temp (°F) - 3 Layers

Time (min)

CZ

I-

as

-11960-97185 Support Max Temp (IF) - I Layer
- 11960-97186 Support Max Temp (IF) - 2 Layers

11960-97187 Support Max Temp (°F) 3 Layers

Time (min)

As the above graphs illustrate, a two layer thick application of the 3M Corp. M20A
mat material is sufficient to maintain both average and maximum support steel
temperature at a level below 10000F.

* Note: ASTM E119 does not recognize a unique criteria for testing structural
steel electrical raceway supports. The 1000'F (temperature acceptance
criteria) is derived from ASTM E119-88 sections 25 (columns) and 39 (beams).
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ONE HOUR FIRE ENDURANCE TESTS OF ARTICLES PROTECTED
* WITH THE TSI THERMO-LAG FIRE BARRIER SYSTEM

1.0 SCOPE

This test plan describes the methods and guidelines for three fire
endurance tests. This test plan includes the preparation of the test
decks and specimens, installation of the Thermo-Lag, performance of fire
endurance and hose stream tests, temperature monitoring, and applicable
documentation of these tasks and test results.

2.0 OBJECTIVE

The objective of these tests is to qualify a protective generic fire
barrier system for redundant essential cables at Tennessee Valley
Authority's (TVA) nuclear power plants (NPP). Successful results of this
test program will provide documented evidence that the electrical raceway
fire barrier systems (ERFBS) will satisfactorily withstand an ASTM E-119-
88 fire exposure for a period of one hour, followed by a hose stream test.
These tests shall satisfy the requirements for fire testing the ERFBS as
detailed in Underwriter's Laboratories, Inc. (UL) Subject 1724, "Outline
of Investigation for Fire Tests for Electrical Circuit Protective
Systems", Issue Number 2, August 1991, and NRC Generic Letter 86-10,
Supplement 1, except where clarified and, in the absence of other
standards for these specific types of tests, standard pratice shall be
invoked.

. 3.0 ACCEPTANCE CRITERIA

3.1 The exterior surface temperature of each electrical raceway will be
recorded (cold side of the barrier) . If the average temperature
recorded by the exterior raceway thermocouples does not exceed 2500
F (1390 C) above their initial temperature and no individual
thermocouple is in excess of 3250 F (181° C) above its initial
temperature, the ERFBS shall be acceptable for use with any type
cable.

3.2 The thermocouples located on the bare copper cable (#8 AWG)
installed inside the electrical raceway will be recorded. The
highest thermocouple temperature rise above its initial temperature
and the average temperature rise above their initial temperature
will be recorded for each ERFBS. These results will be analyzed, if
required, at a later date to determine the unique electrical
applications.

3.3 A hose stream test as described in Section 8.2 will be performed at
the end of the fire endurance test. If the hose stream test does
not cause any openings through which the electrical raceway is
visible, the ERFBS shall be acceptable.
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4.0 REFERENCES

4.1 10CFR50, Appendix R - Fire Protection Program for Operating Nuclear
Power Plants.

4.2 American Society for Testing and Materials (ASTM) E119-88 - Standard
Test Methods for Fire Tests of Building Construction and Materials.

4.3 Underwriters Laboratories, Inc. (UL) Subject 1724-91 - Outline of
Investigation for Fire Tests for Electrical Circuit Protective
Systems.

4.4 TVA Position on Fire Testing Criteria for Fire Barrier Systems used
to Protect Electrical Cables Required for 10CFR50, Appendix R
Compliance.

5.0 RESPONSIBILITIES

5.1 TENNESSEE VALLEY AUTHORITY (TVA)

5.1.1 Establish the criteria, guidelines, drawings (draft quality),
recommendations, etc. to govern the configuration of the test
items.

5.1.2 Establish the criteria, guidelines, drawings (draft quality),
recommendations, etc. to govern the installation of the fire
penetration seal systems, if any (other than deck through-
penetration sealsr.

5.1.3 Establish the criteria, guidelines, drawings (final),
recommendations, hold points, etc., to govern the installation
of the Thermo-Lag ERFBS to the test articles.

5.1.4 Provide specific Thermo-Lag installation procedures and work
package documentation for each test.

5.1.5 Provide the electrical raceway materials (e.g., cable trays,
fittings, conduits, junction boxes, cables).

5.1.6 Personnel to install the fire barrier systems.

5.1.7 Supply personnel to witness assembly and test article raceway
configurations and Thermo-Lag installation at TVA's
discretion.

5.2 THERMAL SCIENCE, INC. (TSI)

5.2.1 Provide the Thermo-Lag materials (5/8" and 3/8" thick ribbed
and flat board, preformed conduit sections, trowel grade
material), stress skin, stainless steel tie wire and bands.

5.2.2 Make the necessary arrangements with, and provide adequate
funding for Omega Point Laboratories to perform the tests.
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5.3 OMEGA POINT LABORATORIES, INC. (OPL)

5.3.1 Prepare the test furnace, deck and slab assemblies and provide
all required test instrumentation in accordance with its
Appendix B Quality Assurance and Quality Control Program and
other applicable procedures.

5.3.2 Provide thermocouple calibration and instrumentation, storage
temperature records, and relative humidity instrumentation.

5.3.3 Assemble, install and document the installation of the
electrical raceways (i.e., trays, conduits, cables, junction
boxes, etc.). Provide computer generated drawings of the
electrical raceways which clearly indicate critical
dimensions, thermocouple locations, etc.

5.3.4 Coordinate all phases of the fire test preparation.

5.3.5 Supply QC personnel to witness and document assembly and test
article raceway configurations.

5.3.6 Provide all applicable quality control documentation for the
ERFBS materials to the test articles and attendant
instrumentation on each test article.

5.3.7 Observe and document the installation of the Thermo-Lag ERFBS
materials to the test articles and attendant instrumentation
on each test article.

5.3.8 Conduct the fire endurance and water hose stream tests.

5.3.9 Document the test parameters and provide a formal, detailed
written report of the test program and test results.

5.3.10 Notify TVA and TSI within three (3) working days of completion
of each test specimen.

5.4 OPL QUALITY ASSURANCE/QUALITY CONTROL

5.4.1 Maintain the quality control documentation of the ERFBS
materials used in the test program.

5.4.2 Witness and document monitoring activities of the ERFBS
installation process performed by TVA.

5.4.3 Inspect and document the construction and instrumentation of
the test articles.

5.4.4 Provide written calibration documentation of all thermo-
couples, measurement devices and data acquisition systems used
in this test program.

6.0 SPECIAL PRECAUTION

6.1 PRECAUTIONS FOR INSTALLATION OF THE ERFBS

6.1.1 Observe specific precautions recommended by TSI and other's
material safety data sheets.
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6.2 PRECAUTIONS FOR CONDUCTING THE FIRE ENDURANCE TEST

6.2.1 Proper safety precautions shall be excerised to preclude
personnel from direct exposure to the flame environment, hot
object, hazardous gases, and other related hazards.

7.0 PREREQUISITES

7.1 GENERAL TEST CONFIGURATION REQUIREMENTS

The electrical raceway installation configurations for the tests
shall be shown on drawings in Appendix A.

7.2 TRACEABILITY REQUIREMENTS

To ensure that the materials used in these tests are representative
of those in actual use, or to be used at TVA facilities, all aspects
of traceability as required by the OPL QA Program shall be applied.

All thermocouples used in these tests shall be traceable to the
respective thermocouple manufacturer, with calibration
certification.

7.3 DIMENSIONED DRAWINGS

All test articles shall conform to the draft dimensioned drawings
(see Appendix A). Final, dimensioned drawings will be prepared by
OPL.

7.4 SHIPPING, RECEIVING, MATERIAL INSPECTIONS

Make a visual inspection of all materials for damage.

Record lot numbers and expiration dates of materials as applicable.

Thermo-Lag bulk grade materials are shipped under "protective
service" with an in-transit temperature chart recorder included with
each shipment in an identifiable container. That container reads
"RECORDER IN HERE". The chart tape produced by this recorder shall
be inspected by OPL personnel upon arrival of the shipment to insure
that the temperature limitations of 320 F to 1000 F were not
exceeded.

Thermo-Lag fire barrier materials shall be stored off the ground
when not in use. The materials shall be stored in a totally
enclosed and weather protected area when not in use (ANSI N45.2.2,
level B or better) . The bulk grade (trowel grade) material shall be
maintained within the temperature limits of 320 F to 1000 F.

Prior to application of the bulk grade material, check that the
expiration date of the products have not passed. All bulk product
expiration dates are good through the end of the expiration date
month.
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7.5 TEST CONFIGURATIONS

7.5.1 General

The test articles shall be sufficiently secured to the test
deck by OPL personnel and sealed in accordance with written
instructions and drawings.

7.5.2 Cable Trays and Conduit (Test Deck 1)

One deck will consist of three (3) 18" wide, standard weight
steel cable trays with 4" side rails and rungs spaced on 6"
centers. Cable tray configurations for this program will
consist of "L" shaped assemblies which penetrate the steel
deck, extend downwards into the furnace for a minimum of 36",
turn horizontally and extend for a minimum of 6b" and through
the side of the furnace. The deck will also contain a 3"
rigid steel conduit that penetrates the steel deck, extends
downwards into the furnace for a minimum of 36", turn
horizontally and extend for a minimum of 68" and through the
side of the furnace (see drawing in Appendix A).

7.5.3 Special Tray Fitting (Test Deck 2)

One deck will consist of a special tray fitting and two
sections four feet in length of 18" wide, standard weight
steel cable trays with 4" side rails and rungs spaced on 6"
centers. The special fitting and two section of cable trays
shall be suspended below the steel deck a minimum of 36" into
the furnace (see drawing in Appendix A).

7.5.4 Stacked Trays, Raised Cover Tray and Air Drops (Test Deck 3)

One deck will consist of three 18" wide, standard weight steel
cable trays with 4" side rails and rungs spaced on 6" centers.
The trays will be spaced 12"1 apart (bottom of tray to bottom
of next tray) and extend vertically into the furnace 34" to
56", turn horizontally for approximately 84" to 108", turn
back up and extend through the deck. Another 18" wide tray
will be located approximately 15" beside the tray stack and
extend through the deck approximately 36", turn horizontally
for 96", turn back up and extend up through the deck. A solid
cover with stand-off extensions will be mounted on this tray.
A one inch conduit and a five inch conduit will extend
approximately 6-inches through the deck near the vertical
portion of the covered tray (see drawing in Appendix A).

7.6 CABLE LOADING REQUIREMENTS

7.6.1 The three cable trays identified in 7.5.2 will be used to
bound cable fill attributes of the ERFBS.

One tray will contain a single #8 AWG bare copper conductor
within the ERFBS and is to be in accordance with section 4.4
of reference 4.3 (UL Subject 1724) . The bare copper conductor
shall be instrumented along the entire length of the cable
tray being protected.
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One tray will contain 26-4/C #16 within the ERFBS. Two bare I gi#8 copper conductors (one routed on top of the center cable 'and the other under the rungs of the tray) shall be installed
and instrumented along the entire length of the tray beingprotected.

One tray will contain 321-4/C #16 within the ERFBS. Two bare | R#8 copper cables (one along near the top center of theconductors and one under the tray rungs) will be installed andinstrumented along the entire length of the cable tray beingprotected.

7.6.2 The cable tray identified in 7.5.4 will be used to bound cabletray configurations where cables are above the side rail andhave a raised cover. The tray will contain 321-4/C #16 within
the ERFBS. A bare #8 copper conductor routed under the trayrungs will be installed and instrumented along the entire
length of the tray being protected. In lieu of routing a bareconductor along the top of the insulated cables for RIthermocouples, the thermocouples will be attached to theraised cover along the center line for the length of thecover.

7.6.3 All other ERFES will contain a single #8 AWG bare copperconductor within the ERFMS and are to be in accordance withsection 4.4 of reference 4.3 (tL Subject 1724). The barecopper conductor shall be instrumented along the entire lengthof the raceway being protected.

7.7 THERMOCOUPLE INSTALLATION

All thermocouples used in this test program shall be provided andintalled by OPL, with QC surveillance by OPL personnel. Thethermocouple wires shall be calibrated (by Lot Number) prior toinatallation and/or use, and applicable quality controldocumentation records generated. All thermocouples will consist of24 GA, type K, Chromel-Alumel Teflon PFA insulation (Special Limitsof Error ±1.10 C) electrically welded thermojunctions. Calibrationwill consist of manufacturer supplied (and audited) certifications
of calibrations at fire temperatures of thermocouples taken fromboth ends of each purchased lot number.

The thermocouples shall be placed at 6" intervals and methods ofattachment shall be in accordance with the requirements of sections4.18, 19, 20 and 21 of reference 4.3. The thermocouples shall beattached to the bare copper conductors by wire ties, or equivalent.

7.8 INSTALLATION OF THE ERFBS TO THE TEST ARTICLES

Thermo-Lag ERFES shall be installed by TVA crafts in accordance withapplicable specifications, design drawings and procedures providedby TVA. Details of the ERFBS configurations including fasteners,orientation of structrural ribs, etc., shall be documented in thefinal test report.
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7.9 FIRE SEAL INSTALLATION

Upon completion of the fabrication and installation of the ERFBS to
the test articles, all openings in the test articles shall be sealed
by OPL. All openings in the test deck assemblies shall be sealed by
OPL. All open ends of raceways (conduits, etc.) which extend
through the deck shall be sealed with both internal and external
fire seals. Internal seals shall consist of silicone foam material
(or equal), installed to a depth of nominally 6" and located at the
end of the exposed raceway.

7.10 PREBURN INSPECTION

7.10.1 Prior to the commencement of the fire endurance test, a
thorough check of the test assembly and associated equipment
(including data recording equipment) shall be'performed and
documented by OPL.

7.10.2 TVA shall inspect the ERFBS for workmanship, surface defects,
etc. prior to test.

7.10.3 Written approval of the construction, assembly, installation
and instrumentation will be supplied by OPL prior to
performance of each fire exposure test (a sign-off sheet for
this purpose will be supplied by OPL and included in the final
report).

7.10.4 Fire endurance testing of assemblies will not commence until
the Thermo-Lag ERFBS attains a moisture meter reading that
does not exceed 20 when using a meter with a scale of 0-100
such as a Delmhorst Model DP or equivalent, or 30 days has
elasped since completion of the ERFBS installation.

8.0 PROCEDURE

8.1 FIRE ENDURANCE TEST

8.1.1 The protected test article shall be exposed to the standard
time/temperature curve found in ASTM E119-88 for one hour.
TVA personnel may request stopping of test if premature
failure of the specimen occurs.

8.1.2 OPL shall adapt their testing procedures to assure the fire
test complies with the requirements established in all
referenced standards. Any changes, revisions, or deviations
required to comply with this requirement shall be documented
and properly justified and included as a part of the final
test report.

8.2 WATER HOSE STREAM TEST

8.2.1 Immediately (within 10 minutes) following the fire endurance
test, accessible surfaces of the protected test article shall
be subjected to the cooling, impact and erosion effects of e
hose stream delivered through a 1'A-inch fog nozzle set at a
discharge angle of 300 with a nozzle pressure of 75 psig and
a minimum discharge of 75 gpm. The nozzle orifice is to be a
maximum of 5 feet from the edge of the tested assembly.

Page 8 Of /7
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9.0 DATA SYSTEMS

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 (minimum); however, the furnace thermocouples should
be scanned at 15 second intervals to allow close control of the furnace.
A printer output of all thermocouple data should be done every 60 seconds.

10.0 FIRE TEST REPORT

10.1 OPL shall submit a report on the results of the test and
thermocouple data. The test report shall be prepared and submitted
in accordance with the requirements of sections 10.2 and 10.3
following.

10.2 OPL will assemble the final test report, containing the collected
data and required quality control documentation.

10.3 The test report shall be prepared in sufficient detail to summarize
the total testing activity. The report shall include as a minimum:

a. Date of the test
b. Location of the test
c. Description of the test furnace and test article
d. Calibration documentation of all thermocouples
e. Qualification and certification for QA personnel
f. Test procedures used
g. Acceptance criteria
h. Provide quality control records for:

(1) Test article construction
(2) Identification and installation of ERFBS
(3) Thermocouple locations
(4) Cables, sizes, type and location
(5) Actual raceway fill densities (mass per linear foot)

i. Computer printout and graphic results of the fire endurance
test

j. All raw data
k. 35mm photographic coverage of the test project and video tape

documentation of the fire and hose stream test
1. Provide a chronological log (Event Log) of all activities from

receipt of materials through final test report
m. A copy of the test plan and fire barrier installation

procedures provided by TVA

10.4 OPL shall provide six copies of each test report to TVA and one copy
of each test report to TSI.

Page 9 of /7
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UNITED STATES
NUCLEAR REGULATORY COMMISSIONOo WASHINGTON. D.C. 20556

.0 *March 25, 1994

TO: ALL HOLDERS OF OPERATING LICENSES OR CONSTRUCTION PERMITS FOR
NUCLEAR POWER REACTORS

SUBJECT: FIRE ENDURANCE TEST ACCEPTANCE CRITERIA FOR FIRE BARRIER SYSTEMS
USED TO SEPARATE REDUNDANT SAFE SHUTDOWN TRAINS WITHIN THE SAME
FIRE AREA (SUPPLEMENT I TO GENERIC LETTER 86-10, "IMPLEMENTATION
OF FIRE PROTECTION REQUIREMENTS")

PURPOSE

The U.S. Nuclear Regulatory Commission (NRC) is issuing Supplement 1 to
Generic Letter (GL) 86-10, "Implementation of Fire Protection Requirements,"
April 24, 1986, to disseminate the review guidance contained in Enclosure 1,
"Fire Endurance Test Acceptance Criteria for Fire Barriers Used Lo Seoarate
Redundant Safe Shutdown Trains Within the Same Fire Area." This auidance will
be used by the staff to review and evaluate the adequacy of fire endurance
Lests and fire barrier systems proposed by licensees or applicants in the
future to satisfy existing NRC fire protection rules and regulations. This
guidance refines and clarifies the-fire barrier testing acceptance criteria
specified by GL 86-10, for application in that specific (future review).context.
BACKGROUND

On April 24, 1986, the NRC issued GL 86-10 in order to oive the industry
additional guidance on implementing NRC fire protection requirements. The
guidance in GL 86-10 did not change the requirement to separate one safe
shutdown train from its redundant train with either a 1-hour or a 3-hour firerated barrier. In Enclosure 2 to GL 86-10, the NRC staff responded to
industry questions. Question 3.2.1 of the enclosure orovided the st zf-
position on fire endurance test acceptance criteria for fire barrier cable
tray wraps. In its response, the staff stated that Chapter 7, "Tests o f
Nonbearing Walls and Partitions," of National Fire Protection Association
(NFPA) Standard 251, "Standard Methods of Fire Tests of Building
Construction," was applicable to cable-tray fire wraps.

On July 30, 1991, the NRC established a special review team to identify and
evaluate technical issues related to the Thermo-Lag 330-1 fire barrier system.
On August 6, 1991, the NRC issued Information Notice (IN) 91-47, "Failure of
Thermo-Lag Fire Barrier Material to Pass Fire Endurance Test." This IN gave
licensees information on the fire endurance test performed by Gulf Stares
Utilities Company on a-Thermo-Lag 330-1 fire barrier installed on a wioe
aluminum cable tray and the associated fire test failure. On
December 6, 1991, the NRC issued IN 91-79, "Deficiencies in the Procedures for
Installing Thermo-Lag Fire Barrier Material," which gave information on
deficiencies in procedures that the Thermo-L2g vendor (Thermal Science,
Incorporated) provided for constructing Thermo-Lag 330-1 fire barriers. In

..9403240 1 97
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* response to concerns about the indeterminate qualifications of
Thermo-Lag 330-1 fire barriers, on June 23, 1992, the NRC issued IN 92-46,
"Thermo-Lag Fire Barrier Material Special Review Team cindings, Current Fire
Endurance Tests, and Ampacity Calculation Errors." The staff found the
following problems with Thermo-Lag 330-1 fire barriers: incomplete or
indeterminate fire test results, questionable ampacity derating test results
and a wide range of documented ampacity derating factors, some barrier
installations that were not constructed in accordance with vendor-recommended
installation procedures, incomplete installation procedures, and as-built fire
barrier configurations that may not have been qualified by valid fire
endurance tests or evaluated in accordance with the guidance of GL 86-10.

After reviewing INs 91-47 and 91-79, Texas Utilities (TU) Electric Company
initiated a fire endurance test program to qualify the Thermo-Lao raceway fire
barrier systems for Comanche Peak Steam Electric Station. Under this program,
TU Electric performed an initial fire barrier test series durino the weeks of
June 15 and 22, and August 19, 1992. Notwithstanding the fire test acceptance
criteria guidance specified in GL 86-10, TU Electric followed the guidance o0
American Nuclear Insurers (ANI) as specified in ANI Information
Bulletin 5(79), "ANI/MAERP Standard Fire Endurance Test Method to Qualify a
Protective Envelope for Class 1E Electrical Circuits," July 1979.

As a result of NRC interaction with TU Electric regarding its test program,
the NRC concluded that there was uncertainty on the part of licensees as to

-whether or not the ANI test method established a level of fire barrier
Wperformance equivalent to that established by the GL 86-10 acceptance

criteria. In addition, the NRC staff recognized that the 1-hour and 3-hour
raceway fire barrier systems are unique and that additional guidance on the
proper implementation of the GL 86-10 acceptance criteria would be useful.

AREAS OF CONCERN

The experiences with Thermo-Lag fire barrier systems at TU Electric recounted
above raised the following general concerns:

(1) The fire endurance test acceptance criteria used by other fire barrier
vendors, applicants, and licensees may not meet the acceptance criteria
of GL 86-10, and may not fully demonstrate the fire barrier performance
intended.

(2) Certain past cable functionality testing (i.e., circuit integrity
monitoring) may not fully demonstrate the capability of protected
circuits to function during and after a postulated fire.

FIRE ENDURANCE CAPABILITY

NRC Oualification Reouirements and Guidance for Fire Barriers

Section 50.48 of 10 CFR requires that each operating nuclear power plant have
- fire protection plan that satisfies General Desion Criterion (GOC) 3. GDC 3

6 equires that structures, systems, and components important to safety be
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designed and located to minimize, in a manner consistent with other safety
requirements, the probability and effects of fires. Fire protection features
required to satisfy GOC 3 include features to ensure that one train of those
systems necessary to achieve and maintain shutdown conditions be maintained
free of fire damage. One means of complying with this requirement is to
separate one safe shutdown train from its redundant train with a fire-rated
barrier. The level of fire resistance required of the barrier, 1-hour or
3-hours, depends on the other fire protection features in the fire area.

The NRC issued guidance on acceptable methods of satisfying the regulatory
requirements of GDC 3 in Branch Technical Position (STP) Auxiliary and Power
Conversion Systems Branch (APCSB) 9.5-1, "Guidelines for Fire Protection for
Nuclear Power Plants;" Appendix A to BTP APCSB 9.5-1; BTP Chemical Engineering
Branch (CMEB) 9.5-1, "Fire Protection for Nuclear Power Plants;" and GL 86-10.
In the BTPs and in GL 86-10, the staff stated that the fire resistance ratings
of fire barriers should be established in accordance with NFA Standard 251,
"Standard Methods of Fire Tests of Building Construction and Materials," by
subjecting a test specimen that represents the materials, worKmans~hip, method
of assembly, dimensions, and configuration for which a fire ratinc is desired
to a "standard fire exposure. "

Some licensees have used the acceptance criteria of AN'i Bulletin Nc. 5(79), to
evaluate the performance of their fire barrier systems. The ANI test
methodology, which ANI issued for insurance purposes only, requires tha:
cables within the fire barrier test specimen be monitored for circuit
integrity while the test specimen is subjected to a test fire that follows the
standard time-temperature curve specified in American Society of Testing and
Materials (ASTM) Standard E-119, "Standard Methods of Fire Tests of Building
Construction and Materials," and to a hose stream test. Under this criterion,
the fire barrier system is evaluated by monitoring the capability of tre
cables inside the fire barrier to pass a low voltaoe circuit integrity test.
During the fire and hose stream tests, if cable circuit integrity is
maintained, the tests are considered successful. The ANI test methodology
does not specify the following GL 86-10 acceptance criteria:

(1) The fire barrier design has withstood the fire endurance test witoout
the passage of flame or the ignition of cotton waste on the unexposed
side for a period of time equivalent to the fire-resistance rating
required of the barrier.

(2) Analysis of temperature levels recorded on the unexposed side of the
fire barrier demonstrates that the maximum temperature rise does not
exceed 139 'C [250 'F] above ambient temperature. 2

1 American Society for Testing and Materials Standard E-119 was adopted by
NFPA as NFPA Standard 251.

2 The 163 -C [325 -F] temperature condition was established by allowing the
temperature of the unexposed side of the fire barrier to rise 139 °C [250 'F1

above the assumed 240C [750F] ambient air temperature, as measured by the
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W 3) The fire barrier remains intact and does not allow water to be projected
beyond the unexposed surface during the hose stream test.

Enclosure 1, "Interpretations of Appendix R," to GL 86-10, provided additional
guidance with respect to the term "free of fire damage" as used in Appendix R.
Interpretation 3, "Fire Damage," stated: "In promulgating Appendix R, the
Commission has provided methods acceptable for assuring that necessary
structures, systems, and components are free from fire damage (see
Section III.G.2a, b, and c), that is, the structure, system or component under
consideration is capable of performing its intended function during and after
the postulated fire, as needed."

The review guidance provided in Enclosure 1 (1) clarifies the applicability of
the test acceptance criteria stated in GL 86-10 to raceway fire barrier
systems, (2) specifies a set of fire endurance test acceptance criteria which
are acceptable for demonstrating that fire barrier systems can perform the
required fire-resistive function and maintain the protected safe shutdown
train free of fire damage, (3) specifies acceptable options for hose stream
testing, and (4) specifies acceptable criteria for functionality testing of
cables when a deviation is necessary, such as when the fire barrier
temperature rise criteria are exceeded or the test specimen cables sustain
visible damage.

The test methods and acceptance criteria specified in Enclosure I are
cceptable for determining the adequacy of fire barrier systems proposed by
icensees or applicants in the future to satisfy NRC fire protection rules and

regulations. Applicants or licensees may propose alternative test methods and
acceptance criteria to demonstrate an equivalent level of protection; the
staff will review such proposals on a case-by-case basis. Enclosure 2 is a
summary comparison of this review guidance against the GL 86-10 acceptance
criteria.

Evaluation and Aoolication of Fire Endurance and Functionalitv Test Results

The fire endurance qualification test is successful for a raceway fire barrier
if the following conditions are satisfied (see Enclosure 3, "Fire Barrier
Testing Acceptance Criteria/Logic Diagram"):

(1) The average internal temperature of the fire barrier system, as measured
on the exterior surface of the raceway or component, did not rise more
than 139 OC [250 'F] above its initial temperature; and

thermocouples within the test specimen at the onset of the fire exposure, during
16e fire test

- 4 - Mw'arch 25, 1994
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(2) When cables or components are included in the test specimen, a visual

inspection of the protected cables or components revealed no signs of

degraded conditions3 from the thermal effects4 of the fire exposure; and

(3) The fire barrier system remained intact during the fire exposure and

hose stream tests without developing any openings through which the

protected component, raceway, or cables are visible.

For raceway fire barrier systems, the staff adopted the hose stream testing

methodology specified in NUREG-0800, "Standard Review Plan (SRP) for the

Review of Safety Analysis Reports for Nuclear Power Plants," Section 9.;.1,

"Guidelines for Fire Protection for Nuclear Power Plants," Revision 2,

July 1981, Position 5.a. This SRP position established the acceptability of

using the fog nozzle method for hose stream testing of fire barrier
penetration seals. The fog nozzle hose stream test method is an acceptable

option for tests of the entire raceway fire barrier system under the new staff

position.

Licensees that propose to use fire endurance test results that deviate from

the acceptance criteria as the bases for qualifying and installing fire

barrier configurations, should request a deviation from the acceptance

criteria based on a engineering evaluation acceotable to the staff, such as

demonstrating cable functionality. For those licensees required to comply

with Section III.G to Appendix R, the engineering evaluation justifying tne

deviating conditions should be submitted with the exemption request. The

review guidance provided in Enclosure 1 provides speci-fic guidance for

demonstrating cable functionality, including subjecting the cables to Megger

and high-potential tests. The results of these tests can be used to determine

the insulation-resistance characteristics of the thermally damaged cable and

to determine if the cable insulation would have been sufficient to maintain

circuit functionality during and after the fire exposure.

IMPLEMENTATION

This section describes how the NRC plans to use the review guidance contained

in Enclosure 1. After this supplement to GL 86-10 is issued, except in those

cases in which an applicant or licensee has proposed an acceptable alternative
fire endurance test method and acceptance criteria that demonstrates an

equivalent level of fire protection, the NRC will use the methods and the

3 Examples of thermal degradation of cable jacket and insulation materials

are: swollen, split, cracked, blistered, melted, or discolored jacket; exposed

shield; exposed, degraded, or discolored conductor insulation; and exposed copper

conductor.

4When the temperature criterion is exceeded or damage occurs, operability

at the temperature conditions experienced during the fire test must be assessed.

That is, fire endurance tests that are judged acceptable on the basis of a visual

insoection of certain components or cables may not be applied to other components

or cables without a specific evaluation.
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*riteria specified in the enclosed review guidance to (1) evaluate fire
:ndurance testing programs proposed by licensees or applicants in the future
for demonstrating compliance with pertinent NRC fire protection rules and
regulations and (2) review the adequacy of the fire barrier systems proposed
in the future by applicants or licensees.

ACTIONS REQUESTED

None.

REPORTING REQUIREMENTS

None.

BACKFITT DISCUSSION

The guidance transmitted by this generic letter supplement will be used by the
staff for review and evaluation of the adequacy of fire barrier systems and
fire endurance tests that may be proposed in the future to satisfy NRC fire
protection rules and regulations. This guidance refines and clarifies the
guidance specified in Generic Letter 86-10 for application in that future
review context; specifically it (1) clarifies the applicability of the test
acceptance criteria stated in GL 86-10 tO raceway fire barrier systems, (2)
specifies a set of fire endurance test acceptance criteria which are

CccEptable for demonstrating that fire barrier systems can serve the reouired
* re-resistive function and maintain the protected safe shutdown train free of

ire damage, (3) contains acceptable options for hose stream testing, and (4)
specifies acceptable criteria for functionality testing of cables when a
deviation would be necessary, such as if the fire barrier temperature rise
criteria are exceeded or the cable sustains visible damage.

No generic or plant-specific backfitting is intended or approved at this time
in connection with issuance of this review guidance. The staff may consider
the need for further generic action in that regard, if the industry guidance
currently under development for addressing the pertinent fire protection
issues is substantively inconsistent with this staff review guidance; but such
action would be separately justified in accordance with the criteria of 10 CFR
50.109 and existing NRC backfit procedures. Similarly, if plant-specific
cackpits are proposed by the NRC staff consistent with this review guidance,
the proposed backfits would be justified on a case-by-case basis in accordance
with the criteria of 10 CFR 50.109 and existing NRC backfit procedures.

- 6 - March 25, !994
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If you have any questions about this matter, please contact one of the
contacts listed below or the appropriate Office of Nuclear Reactor Regulation
project manager.

Sincerely,

Luis A. Reyes
Acting Associate rector for Projects
Office of Nuclear Reactor Regulation

Enclosures:
1. NRC Staff Review Guidance and Fire

Endurance Test Acceptance Criteria
for Fire Barrier Systems Used To
Separate Redundant Safe Shutdown
Trains Within the Same Fire Area.

2. Comparison of Staff Position on Fire
Endurance Test AcceDtance Criteria
for Fire Barrier Systems Used To
Separate Redundant Safe Shutdown
Trains Within the Same Fire Area
to the Acceptance Criteria of GL 86-10.

3. NRC Fire Testing Acceptance Criteria
Logic Diagram.

4. List of Recently Issued Generic Letters

Technical contact: Patrick M. Madden, NRR
(301) 504-2854

Lead Project Manager: Marsha K. Gamberoni, NRR
(3JO) 504-3024
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FIRE ENDURANCE TEST ACCEPTANCE CRITERIA 
FOR

FIRE BARRIER SYSTEMS USED TO SEPARATE REDUNDANT SAFE SHUTDOWN TRAINS

WITHIN THE SAME FIRE AREA

I. BACKGROUND

In 1975, the Browns Ferry Nuclear power plant experienced a 
serious electrical

cable tray fire. This fire had a significant impact on operator response to

tne event from a safety perspective. The fire caused spurious instrumentation

indications and affected the control of several safety systems. As a result

of this fire, the NRC issued the following fire protection Guidelines and

regulations concerning fire protection programs 
at nuclear power plants:

May 1, 1976 Branch Technical Position (APOS6) 9.5-1, "Fire

Protection Program."

February 24, 1977 Appendix A to Branch Technical Position

APCSB 9.5-1, "Guidelines for Fire Protection for

Nuclear Power Plants Docketed Prior to July 1,

1976."

February 19, 1981 10 CFR 30.48, "Fire Protection."

February 19, 1981 ApDendix R to 10 CFR Part 50, "Fire Protection

Program for Nuclear Power Facilities Operating

Prior to January 1979."

July 1981 NUREG-OSOC, Standard Review Plan (SRP), 9.3.1,

"Fire Protection for Nuclear Power Plants ."

In addition to the above fire protection guidance and regulations, the NR', in

an effort to clarify its fire protection requirements to the industry, issued

Generic Letter (GL) 81-12, "Fire Protection Rule (45 FR 76602,

November 19, 1980)," February 20, 1981; GL 83-33, "NRC Position on Certain

Requirements of Appendix R to 10 CFR 30," October 19, 1983; and GL 85-10.

"Imolementation of Fire Protection Requirements," 
April 24, 19S5. GL 86-10,

which took precedence over previous staff guidance, provided staff

interpretations to Appendix R and answers to industry questions regarding the.

implementation of Appendix R. The NRC, in an effort to give the licensees

flexibility to make changes to its plant specific fire protection program,

issued GL 88-12, "Removal of Fire Protection Requirements From Technical

Specifications," August 2, 1988. Through the implementation and the adoptionl

of a standard license condition, a licensee 
can make chances which do not

adversely affect the ability to achieve and 
maintain post-fire safe shutdown

to its fire protection program in accordance with 
10 CFR 50.39.

The aforementioned NRC documents provided 
NRC staff cuidance concerning 'ire

barriers separating plant fire areas, including the fire resistance

(endurance) ratings for the barriers and the qualificatiOn tests that

establish their fire resistance ratings 
In addition, the documents provlded
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*guidance on combustibility of structural materials and tests for demonstrating
low flame spread properties.

The following sections of this document provide the objective for providing
safe shutdown related fire barriers in nuclear power plants, definition of
fire protection terms related to fire barriers, and the NRC fire endurance
test acceptance criteria for fire barriers used to separate safe shutdown
functions within the same fire area.

II. OBJECTIVE OF FIRE BARRIERS USED TO SEPARATE SAFE SHUTDOWN FUNCTIONS
WITHIN THE SAME FIRE AREA

Fire rated barriers are used in nuclear power plants to provide fire area
separation between redundant safety-related components and safe shutdown
functions. They provide fire resistance protection, as required by
Appendix R5, to one safe shutdown train in those fire areas which contain
both trains. The objective of the safe shutdown related Appendix R fire
barrier is to ensure that a safe shutdown train is conservatively protected
from fire-related thermal damage. The necessity for these fire barriers has
been verified by multiple probabilistic risk assessments (PRAs). These PRAs
indicated that, even with fire barriers installed, fires are a major
contributor to core melt probabilities.

It is the position of the NRC that fire endurance ratings of building
0 onstruction and materials are demonstrated by testing fire barrier assemblies
in accordance with the provisions of the applicable sections of NFPA 251,
"Standard Methods of Fire Tests of Building Construction and Materials," and
ASTM E-119, "Fire Test of Building Construction and Materials." Assemblies
that pass specified acceptance criteria (e.g., standard time-temDerature fire
endurance exposure, unexposed side temperature rise, and hose stream
impingement) are considered Lo have a specific fire resistance ratinc.

Enclosure 1 to GL 86-10, "interpretations of Appendix RI" provided additional
ouidance with respect to the term "free from fire damage." Interpretation 3,
"Fire Damage," states, "In oromulgating Appendix R, the Commission has
provided methods acceptable for assuring that necessary structures, systems,
and components are free from fire damage (see Section Iii.G.2a, b, and c),
that is, the structure, system or component under consideration is capable of
performing its intended function during and after the postulated fire, as
needed."

GL 86-10, Response 3.2.1, also stated that, "The resulting 325 'F cold side
temperature criterion is used for cable tray wraps because they perform a fire
barrier function to preserve the cables free from fire damage. It is clear
that cable that bemins to dearade at 450 'F is free from fire damage at
325 'F." (Emphasis added.) In addition, the staff response stated that, "for
newly identified conduit and cable trays requiring such wrapping new materials

5 For advanced reactor designs, redundant safe shutdown functions are
required to be located in separate 3-hour fire areas.
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which meet the 325 Fr criterion should be used, or justification should be

provided for the use of material which does not meet the 325 'F criterion.

This may be based on an analysis demonstrating that the maximum recorded

temperature is sufficiently below the cable insulation ignition temperature."

(Emphasis added.)

The basic premise of the NRC fire resistance criteria is 
that fire barriers

which do not exceed 163 'C [325 'F] cold side temperature6 and pass the hose

stream test provide adequate assurance that the shutdown capability is

protected without further analyses. If the temperature criteria is exceeded,

sufficient additional information is needed to perform an engineering

evaluation to demonstrate that the shutdown capability is protected.

III. DEFINITIONS

In order to support the understanding of the technical terms used throughout

this document, the following definitions are provided.

Combustible Material - Material that does not meet the definition of non-

combust'ible.

Fire Barrier - Those components of construction (walls, floors and their

supports), including beams, joists, columns, penetration seals or closures,

fire doors, and fire dampers that are rated by approving laboratories in hour-

of resistance to fire and are used to prevent the spread of fire.

Fire Resistance Rating - The time that materials of a test assembly have

withstood a standard ASTM E-119 fire exoosure and have successfully me: the

established test acceptance criteria (fire barrier test acceptance criCeria

refer to Sections IV, V, and VI).

Noncombustible Material - (a) Material which, in the form in which it is used

and under the conditions anticipated, will not ignite, burn. support

combustion, or release flammable vapors when subjected to fire or heat: (b)

Material having a structural base of noncombustible material, with a surfacing

not over 1/8-inch thick that has a flame spread razing of not higher than 50

when measured in accordance with ASTM E-84, "Surface Burning Characteristics

of Building Materials." (There is an exception to this definition as defined

by BTP Appendix A, Position D.I.d. This position allows the use of

combustible interior finishes when listed by a nationally recognized test

laboratory, such as Factory Mutual or Underwriters Laboratories, Incorporated,

for a flame spread, smoke and fuel contribution of 25 or less in its use

configuration.)

6 The 163 'C [325 'F] temperature condition was established by allowing the

temperature of the unexposed side of the fire barrier to rise 139 OC [250 IF]

above the assumed 24 0C [75 'F] ambient air temperature, as measured by -

thermocouples within the test soecimen at the onset of the 
fire exposure dur,,

the fire test.
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*Racewav - Cable trays, conduits, junction boxes, and other components used to
support and route cables from circuit termination to circuit termination.

Racewav Fire Barrier - Nonload bearing partition type envelope system
installed around electrical components and cabling that are rated by test
laboratories in hours of fire resistance and are used to maintain safe
shutdown functions free of fire damage.

IV. FIRE ENDURANCE TEST ACCEPTANCE CRITERIA FOR FIRE BARRIER WALLS, FLOORS,
CEILINGS, AND FREE STANDING EQUIPMENT ENCLOSURES USED TO SEPARATE SAFE
SHUTDOWN FUNCTIONS WITHIN THE SAME FIRE AREA

To demonstrate the adequacy of fire barrier walls, floors, ceilings, and
enclosures, barrier designs should be verified by fire endurance testing. NRC
fire protection guidance refers to the guidance of NFPA 251 and ASTM E-119 as
acceptable test methods for demonstrating fire endurance performance.

The fire endurance test acceptance criteria for the subject fire barriers are:

The fire barrier design has withstood the fire endurance test without
the passage of flame or the ignition of cotton waste on the unexposec
side for a period of time equivalent to the fire resistance rating
required of' the barrier;-

The temperature levels recorded on the unexposed side of the fire
barrier are analyzed and demonstrable tha- the maximum temperature does
not exceed 139 °C [250 'F] above ambient; and

The fire barrier remains intact and does not allow projection of water
beyond the unexposed surface during the hose stream test. (For
acceptable hose stream test methods and time of application - See
Section VIi.)

if the above criteria are met for fire barrier walls, floors, ceilings, ano
free standing equipment enclosures separating safe shutdown functions within
the same fire area, the barrier is acceptable.

NRC fire protection Quidance also ensures that door and ventilation openings
and penetrations are properly protected. The guidance requires that these
openings be protected with fire doors and fire dampers which have been fire
Lested and listed by a nationally recognized test laboratory (e.g., Factory
Mutual or Underwriters Laboratories, Incorporated). In addition, the
construction and installation techniques for door and ventilation openings and
other penetrations through these fire barriers should be qualified by fire
endurance tests.

The guidance of NFPA 251 and ASTM E-119 should be consulted with regard to
construction, materials, workmanship, and details such as dimensions of parts,
and the size of the specimen(s) to be tested. In addition, NFPA 251 and

*A STM E-119 should be consulted with recard to the placement of thermocouples
on the specimen.



Generic Letter 86-10, Supp. 1
Enclosure 1

V. FIRE ENDURANCE TEST ACCEPTANCE CRITERIA FOR ELECTRICAL RACEWAY AND

COMPONENT FIRE BARRIER SYSTEMS FOR SEPARATING SAFE SHUTDOWN FUNCTIONS

WITHIN THE SAME FIRE AREA

The NRC provided guidance in Appendix A to Branch Technical Position 9.5-1,

Position D.3.(d), for cable tray fire barriers. This fire protection guidance

states that the design of fire barriers for horizontal and vertical cable

trays should, as a minimum, meet the requirements of ASTM E-119, "Fire Test of

Building Construction and Materials," including hose stream test. On

November 19, 1980, the NRC issued Appendix R to 10 CFR Part 50. The technical

basis for Section IILM, "Fire Barrier Penetration Seal Qualification," states

that "Fire barriers are 'rated' for fire resistance by being exposed to a

'standard test fire.' This standard test fire is defined by the American

Society of Testing and Materials in ASTM E-119." In addition, this technical

basis stated that "[i]f specific plant conditions preclude the installation of

a 3-hour fire barrier to separate the redundant trains, a 1-hour fire barrier

and automatic fire suppression and detection system for each redundant train

will be considered the equivalent of a 3-hour barrier." Appendix R to

10 CFR Part 50, Section III.G, "Fire protection of safe shutdown capabii ity,"

provides what the NRC views as equivalent means for ensuring that one safe

shutdown train remains free of fire damage.

In 1984 Appendix R workshops held with industry, and later in GL E-10, the

staff provided guidance related to fire barrier designs for raceways. in

Enclosure 2, "Question and Answers," to this GL, Question 3.2.1., "Acceptance

Criteria," the staff provided cuidance on the cold side temperature for Tire

barrier cable tray wraps. In response to this question the staff stated that

the acceptance criteria contained in Chapter 7 of NFPA 251, "Standard Methods

of Fire Tests of Building Construction and Materials," pertaining to non-

bearing fire barriers was applicable to cable tray fire barrier wraps.

Chapter 5 of NFPA 251 explains the conduct of the fire test.

The following is the NFPA 251 acceptance criteria:

- The wall or partition withstood the fire endurance test without

the passage of flame or gases hot enough to ignite cotton waste,

for a period equal to that for which classification is desired;

- The wall or partition withstood the fire and hose stream tests

specified in Chapter 5, without the passage of flame, gases hot

enough to ignite cotton waste, or the hose stream. The assembly

failed the hose stream test if an opening develops that permits

the projection of water from the stream beyond the unexposed

surface during the hose stream test; and

- Transmission of heat through the wall or partition during the fire

endurance test did not raise the temperature on the unexposed

surfaces more than 139 'C [250 'F] above their initial

temperatures.

- 5 -
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The staff considers the fire endurance qualification test for fire barrier
* materials applied directly to a raceway or component to be successful if the

following conditions are met:

- The average unexposed side temperature of the fire barrier system,
as measured on the exterior surface of the raceway or component,
did not exceed 139 'C [250 'F] above its initial temperature; and

(Staff Guidance: NFPA 251 and ASTM E-119 allow this temperature
to be determined by averaging thermocouple temperature readings.
For the purposes of this criterion, thermocouple averaging can be
used provided similar series of thermocouples (e.g., cable tray
side rail) are averaged together to determine temperature
performance of the raceway fire barrier system. In addition,
conditions of acceptance are placed on the temperatures measured
by a single thermocouple. If any single thermocouple exceeds
30 percent of the maximum allowable temperature rise (i.e., 139 'C
+ 42 'C = 181 'F [250 'F . 75 'F = 325 'F]), the test exceeded the
temperature criteria limit.)

- Irrespective of the unexposed side temperature rise during the
fire test, if cables or components are included in the fire
barrier test specimen, a visual inspection should be performed.7

Cables should not show signs of degraded conditions8 resultinc
from the thermal 2affects of the fire exposure; and

(Staff Guidance: For those cases where signs of thermal
degradation are present, the fire barrier did not perform its
intended fire-resistive function. For those barriers which are
not capable of performing their intended function, a deviation
based on demonstrating that the functionality of thermally
degraded cables or component was maintained and that the cables or
component would have adequately performed their intended function
during and after a postulated fire exposure may be granted. The
attachment to this position provides a methodology or
demonstrating the functionality of cables during and after a Fire
test exposure. The purpose of the functionality tests is to
justify observed deviations in fire barrier performance. For
those fire barrier test specimens that are tested without cables,

7 When the temperature criteria are exceeded or damage occurs, component
operability at the temperatures experienced during the fire test should be
assessed. Fire endurance tests that are judged acceptable on the basis of a
visual inspection of specific components or cables included in the test specimen
may not be applied to other components or cables without a specific evaluation.

8 Examples of thermal cable degradation are: jacket swelling, splitting,
cracking, blistered, melted, or discoloration; shield exposed; conductor
insulation exposed, degraded, or discolored; bare copper conductor exposed.

Enclosure 1 5 9-
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an engineering analysis justifying internal fire barrier
temperature conditions greater than allowed can be based on a
comparison of the fire barrier internal temperature profile
measured during the fire endurance test to existing cable specific
performance data, such as environmental qualification (EQ) tests.)

The cable tray, raceway, or component fire barrier system remained
intact during the fire exposure and water hose stream test without
developing any openings through which the cable tray, raceway, or
component (e.g., cables) is visible. Section VII identifies
acceptable hose stream test methods.

The test specimen should be representative of the construction for which the
fire rating is desired as to materials, workmanship, and details such as
dimensions of parts, and should be built under representative conditions.
Raceway fire barrier systems being subjected to qualification fire endurance
tests should be representative of the end use. For example, if it is intended
to install a cable tray fire barrier system in the plan; without protectie c
the cable tray supports, then the test program should duolicate these f!izc
conditions. In addition, the fire test procram should encompass or bounc
raceway sizes and the various configurations for those fire barrier systems
installed in the plant. I- should be noted that several test specimens will be
required in order to qualify various sizes of horizontal and vertical runs of
cable trays and conduits, junction boxes and pull boxes, etc. The cable tray
or raceway design used for the tests should be constructed with materials and
confiourations representative or in plant conditions (e c., the mass
associated with typical steel conduits and cable trays, representa-ive
internal and external penetration seals). If cables are included in the
raceway fire barrier test specimen, these cables should be representative or
the installed plant-specific cables.

Measuring cable temperatures is not a reliable means for determ ninc excessive
temperature conditions which may occur at any point alone the lencth of tne
cable durino the fire test. In lieu of measuring the unexposed surrace
temPerature of the fire barrier test specimen, methods which will measure the
surface temperature of the raceway (e.g., exterior of the conduit, side rails
of cable trays, bottom and top of cable tray surfaces, junction box external
surfaces) can be considered as equivalent if the raceway components used to
construct the fire test specimen represent plant specific components and
configurations. The metal surfaces of the raceway, under fire test
conditions, exhibit good thermal conductivity properties. Temperatures
measured on these surfaces provide a indication of the actual temperature rise
within the fire barrier system.

In 1979, American Nuclear Insurers (ANI) issued a fire endurance test method
For raceway fire barrier systems for insurance purposes. This method, "Fire
End-urance Protective Envelope Systems for Class 1E Electrical Circuits,"
specified that cable temperatures be monitored by thermocouples. Industry
considers this the proper location for determining the temperature rise witnin
the raceway fire barrier system. Since cable jackets have a low thermal

Enclosure I- 7 -
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* onductivity, the actual local temperatures of the cable jackets indications
f barrier failure and internal fire barrier temperature rise conditions

during the fire exposure are masked. Monitoring cable temperatures can give
indications of low internal fire barrier temperature conditions during the
fire endurance test. Using this temperature monitoring approach, cable damage
can occur without indication of excessive temperatures on the cables. This,
linked with no loss of circuit integrity, would give indications of a
successful test. The staff considers monitoring the cable temperature as the
primary means of determining cable tray or raceway fire barrier performance to
be nonconservative. Therefore, the staff has incorporated the provision for a
post-fire visual inspection of cables that are installed in fire barrier test
specimens. As discussed above, temperatures monitored on the exterior surface
of the raceway provide a more representative indication of fire barrier
performance.

Fire endurance tests of raceway fire barrier systems should be without cables.
This method is preferred because by excluding cables from the test specimen it
eliminates bias in the tes' results created by the thermal mass of the cables.
Without this thermal mass, the internal temperature conditions measured by the
test specimen thermocouples during the fire exposure will provide a more
accurate determination of fire barrier thermal performance.

Thermocouole Placement - Test Specimens Containing Cables

The following are acceptable placements of thermocouples for determinino the
* hermal performance of raceway or cable tray fire barrier systems that contain
cables during the fire exposure:

Conduits - The temoerature rise on the unexoosed surface o07 a rire
barrier system installed on a conduit should be measured bV pi2cina the
thermocouples every 152 mm [6 inches]9 on the exterior conduit surface
underneath the fire barrier material. The thermocouples should be
attached to the exterior conduit surface located opposite the test deck
and closest to the furnace fire source. Thermocouoles should also be
placed immediately adjacent to all structural members, suoports, and
barrier penetrations.

Cable Trays - The temperature rise on the unexposed surf12ce of a fire
barrier system installed on a cable tray should be measured by placing
the thermocouples on the exterior surface of the tray side rails between
tne cable tray side rail and the fire barrier material. In addition to
placing thermocouples on the side rails, thermocouples should be
attached to two AWG 8 stranded bare copper conductors. The first copper
conductor should be installed on the bottom of the cable tray rungs
along the entire length and down the longitudinal center of the cable
tray run. The second conductor should be installed along the outer top

9 For the thermocouples installed on conduits, cable tray side rails, and
are copper conductors, a -13 mm [±2 inch] installation tolerance is acceptable.
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surface of the cables closest to the top and towards the center of the
fire barrier. The bare copper wire is more responsive than cable
jackets to temperature rise within the fire barrier enclosure. The
temperature changes measured along the bare copper conductors provide
indication of joint failure or material burn through conditions.
Thermocouples should be placed every 152 mm [6 inches] down the
longitudinal center along the outside surface of the cable tray side
rails and along the bare copper conductors. Thermocouples should also
be placed immediately adjacent to all structural members, supports, and
barrier penetrations.

Junction Boxes (JB) - The temperature rise on the unexposed surface of a
fire barrier system installed on junction boxes should be measured by
placing thermocouples on either the inside or the outside of each JB
surface. Each JB surface or face should have a minimum of one
thermocouple, located at its geometric center. in addition, one
thermocouple should be installed for every one square foot of 38 surface
area. These thermocouples should be located at the aeome ric centers of
the one square foot areas. At least one thermocouple should also be
placed within 25 mm [1 inch] of each penetration connec7or/interface.

Airdrops - The internal airdrop temperatures should be measured by
thermocouples placed every 305 mm [12 inches] on the cables routed
within the air drop and by a stranded AWG 8 bare copper conductor routed
inside and along the entire length of the airdrop system with
thermocouples installed every 152 mm [6 inches] alone the lencgh of the
copper conductor. The copper conductor should be in close proximity
with the unexposed surface of the fire barrier material. Thermocouples
should also be placed immediately adjacent to all supports and barrier
penetrations.

With the exception of airdrops, the installation of thermocoup!es on
cables is optional and is left, to the discretion of the licensee, test
sponsor, or test laboratory. Cable thermocouples are to be used for
engineering purposes only. Cable thermocouples alone are not acceotable
for the demonstration of fire barrier performance. However, cable
thermocouples may support fire barrier deviation conditions.

Temperature conditions on the unexposed surface of the fire barrier material.
during the fire test will be determined by averaging the temperatures measured
by the thermocouples. In determining these cable tray or raceway temperature
conditions, the thermocouples measuring similar fire barrier areas o,1
performance should be averaged together and the basis of acceptance will be
based on the individual averages. The following method of averaging should
be followed:

Conduits - The thermocouples applied to the outside metal surface of the
conduit should be averaged together.

Cable Trays - The thermocouples on each cable tray side rail should be
averaged separately. For example, thermocouples placed cn one side rail

Enclosure I- 9
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will be averaged separately from the other side rail. I
temperature conditions measured by thermocouples on the lwo
conductors should be averaged separately. " "'I

Junction Boxes - For small JBs which have only one therm(((ll
on each JB surface, the individual JB surface thermocoupl lt' l'lfil
averaged together. For larger JBs which have more that or'
placed on each JB surface, the thermocouples on the indivi(ilc i
surfaces should be averaged together.

Airdrops - The thermocouples placed on the outer cable(s) >
airdrop fire barrier should be averaged together.

The averages of any thermocouple group during the fire test silotiltl
139 'C [250 'F] above the unexposed side temperature within tie l
test specimen at the onset of the fire endurance test. In addlit l'', '
temperature of each individual thermocouple will be evaluated. I
thermocouple conditions should not exceed the 139 *C [250 'F] I , ihI (Ili
by more than 30 percent. i'll il.

Thermocouole Placement - Test Soecimens Without Cables

The following are acceptable thermocouple placements for deternijij, I
thermal performance of raceway or cable tray fire barrier system , i

ntain cables: fll

Conduits - The temperature rise of the unexposed surface I ll i
barrier system installed on a conduit should be measured by li
thermocouples every 152 mm [6 inches] on the exterior conl,,11 .i

between the conduit and the unexposed surface of the fire l.Xr rllt H

material. These thermocouples should be attached to the
conduit surface opposite of the test deck and closest to li,
fire source. The internal raceway temperatures should be ,,,,,,.
stranded AWG 8 bare copper conductor routed through the eril.1j 1  la1 ,
the conduit system with thermocouples installed every 152 lit ' I
along the length of the copper conductor. Thermocouples I l
placed immediately adjacent to all structural members, suppi>, .I
barrier penetrations. . tll

Cable Trays - The temperature rise on the unexposed surfac ,. l
barrier system installed on a cable tray should be measurd l I It

thermocouples every 152 mm [6 inches] on the exterior surf'(,Pnli
tray side rails between the side rail and the fire brrier I
Internal raceway temperatures should be measured by a strarndi,; ' AW(;
bare copper conductor routed on the top of the cable tray ruak i ,
the entire length and down the longitudinal center of the c.lil ,}
with thermocouples installed every 152 mm [6 inches] alongJ li1,,, A
the copper conductor. Thermocouples should be placed imflii' t lil
adjacent to all structural members, supports, and barrier lut

-
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Junction Boxes - The temperature rise on the unexposed surface of a fire
barrier system installed on junction boxes should be measured by placing
thermocouples on either the inside or the outside of each JB surface.
Each JB surface or face should have a minimum of one thermocouple,
located at its geometric center. in addition, one thermocouple should
be installed for every one square foot of JB surface area. These
thermocouples should be located at the geometric centers of the one
square foot areas. At least one thermocouple should also be placed
within 25 mm [1 inch] of each penetration connector/interface.

Airdrops - The internal airdrop temperatures should be measured by a
stranded AWG 8 bare copper conductor routed inside and along the entire
length of the airdrop system with thermocouples installed every 152 mm
[6 inches] along the length of the copper conductor. The copper
conductor should be in close proximity with the unexposed surface of the
fire barrier material. Thermocouples should also be placed immedizately
adjacent to all supports and penetrations.

Temperature conditions on the unexposed surfaces of the fire barrier material
during the fire test will be determined by averaging the temperatures measured
by the thermocouples installed in or on the raceway. in determining these
temperature conditions, the thermocouples measuring similar areas of the f^ire
barrier should be averaged together. Acceptance will be based on the
individual averaQes. The following method of averaging should be ,Followed:

Conduits - The thermocouples applied to the outside metal surface of the
conduit should averaged together.

Cable Trays - The thermocouples on each cable tray side rail should be
averaged separately. For example, thermocouple placed on one side rail
will be averaged separately from the other side rail. In addition, the
temperature conditions measured by thermocouples on the bare cocper
conductor should be averaged separately from the side rails.

Junction Boxes - For JBs that have only one thermocouple on each JB
surface, the individual JB surface thermocouples should be averaced
together. For JBs that have more that one thermocouple on each 5J
surface, the thermocouples on the individual JB surfaces should be
averaged together.

Airdrops - The thermocouples placed on the copper conductor within the
airdrop fire barrier should be averaged together.

The average of any thermocouple group should not exceed 139 0C [;50 'Fi above
the unexposed side temperature within the fire barrier test specimen at the
onset of the fire endurance test. In addition, the temperature or eacn
individual thermocouple will be evaluated. Individual thermocouple conditions
should not exceed the 139 0C [250 OF] temperature rise by more than
30 percent.

-
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* fire barrier test specimen without cables does not meet the average or
...4ximum single point temperature criteria, then the internal raceway
temperature profile as measured by the instrumented bare copper conductors
during the fire exposure can be used to assess cable functionality through air
oven tests of plant specific cable types and construction.

VI. HOSE STREAM TESTS

NFPA 251 and ASTM E-119 allow flexibility in hose stream testing. The
standards allow the hose stream test to be performed on a duplicate test
specimen subjected to a fire endurance test for a period equal to one-half of
that indicated as the fire resistance rating, but not for more than 1 hour
(e.g., 30 minute fire exposure to qualify a 1-hour fire rated barrier).

For safe shutdown related fire barrier systems referenced in Section IV and
duplicate electrical cable tray or raceway and component fire barrier test
specimens that have been exposed to the 3 _duration test fire exposure, the
staff finds the hose stream application specified by the NFPA 251 acceptable.
NFPA 251 requires the stream of water to be delivered through a 6.4 cm [2½-
inch] hose discharging through a standard 2.9 cm rh-inch] playpipe nozzle
onto the test specimen after the fire exposure test. The stream is aoolied
with the nozzle orifice positioned 6.1 meters [20 feet] away from the center
oF the test specimen at a pressure of 207 kPa [30 psil. The application of
the stream is to all exposed parts of the specimen for a minimum duration 07 I

fe Tor a 1-hour barrier and 2½ minutes for a 3-hour barrier.

, an alternate for electrical raceway fire barrier test specimens, the
aPPlication of the hose stream test can be performed immeoiatelv after the
completion of the full fire endurance test period. If this method is used to
satisfy the hose stream test criteria, the -Following hose stream applications
are acceptable

- The stream aoppied at random to all exposed surfaces of the test
specimen through a 6.4 cm [2½,-inch] national standard playpi e
with a 2.9° cm [-inchj orifice at a pressure of 207 kPa [3C psi]
at a distance o-f 6.1 meters [20 feet] from the specimen.
(Duration of the hose stream application - 1 minute for a 1-hour
barrier and
2a minutes for a 3-hour barrier); or

- Te stream applied at random to all exposed surfaces of the test
specimen through a 3.8 cm [1½-inch] fog nozzle set at a discharge
angle of 30 decrees with a nozzle pressure of 517 ka [75 psi] and
a minimum discharge of 284 1pm [75 gpm] with the tip of the nozzle
at a maximum of 1.5 meters [; feet] from the test soecimen.
(Duration of the hose stream application - 5 minutes for both
1-hour and 3-hour barriers); or

- The stream applied at random to all exposed surfaces of the test
specimen through 3.8 cm [1½-inch] fog nozzle set at a discharoe
angle of 15 decrees with a nozzle pressure of 517 kPa [75 psi] an;

-
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a minimum discharge of 284 lpm [75 gpm] with the tip of the nozz'
at a maximum of 3 meters [10 feet] from the test specimen.
(Duration of the hose stream application - 5 minutes for both 1-
hour and 3-hour barriers.)

VII. FIRE BARRIER COMBUSTIBILITY

The NRC's fire protection guidelines and requirements establish the need for
each nuclear power plant to perform a plant-specific fire hazard analysis.
The fire hazard analysis should consider the potential for in-situ and
transient fire hazards and combustibles. With respect to building materials
(e.g., cable insulation and jackets, plastics, thermal insulation, fire
barrier materials), the combustibility, ease of ignition, and flame spread
over the surface of a material should be considered by the fire hazards
analysis. One method of determining combustibility is by subjecting a sample
of the fire barrier material to a small scale vertical tube furnace as
described by ASTM E-136. The flashover ignition temperature of the material
(as determined by ASTM D-1929) and the flame spread characteristics of the
material (as determined by ASTM E-84) should also be evaluated. The Potential
heat release of the material (as determined by ASTM D-3286 or NFPA 259),
should also be factored into the fire hazards analysis.

Fire barrier materials used as radiant energy heat shields inside containment
and used to achieve a combustible free zone are reouired to be noncomcustible
as defined in Section III.
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ACCEPTABLE METHODS FOR DEMONSTRATING FUNCTIONALITY OF
CABLES PROTECTED BY RACEWAY FIRE BARRIER SYSTEMS
DURING AND AFTER FIRE ENDURANCE TEST EXPOSURE

I. INTRODUCTION

The NRC considers fire barrier systems that meet the acceptance criteria
adequate under NRC fire protection regulations.. The licensee, where the
criteria are not met, should submit an engineering analysis to the staff that
clearly demonstrates the functionality of the protected cables. This
engineering analysis should consider the cable insulation type, actual voltage
and current conditions, cable function, and thermal affects on the cable and
its ability to function. This evaluation should also consider cable operating
temperatures within the fire barrier at the onset of the fire exposure.

II. CABLE CIRCUIT INTEGRITY TESTS

In 1979, American Nuclear Insurers (ANI) issued a fire endurance test method
for raceway fire barrier systems for insurance purposes. This method, "Fire
Endurance Protective Envelope Systems for Class HE Electrical Circuits,"
specified a circuit integrity test. The intent o f this test was to identify
the onset of fire damage to the cables within the raceway fire barrier test
specimen during the fire endurance test period. The circuit intecrity test
voltage is 8 to 10 volts DC; therefore the loss of circuit integrity uncer
these voltage conditions may occur only as a result of a dead short or open
circuit.

During fire tests of raceway fire barrier systems, thermal damage to the
cables has been observed. This thermal damage has led to cable jacket and
insulation degradation without the loss of circuit integrity as monitored
using ANI criteria. Since cable voltages used for ANi circuit integrity tests
do not replicate cable operating voltages, loss of cable insulation conditions
can exist during the fire test without a dead short occurring. It is expected
that if the cables were at rated power and current, a fault would Propagate.
The use of circuit integrity monitoring during the fire endurance test is not
a valid method for demonstrating that the protected shutdown circuits are
capable of performing their required function during and after the test fire
exposure. Therefore, circuit integrity monitoring is not required to satisfy
NRL acceptance criteria for fire barrier qualification.

III. EQUIPMENT QUALIFICATION

Comparison of the fire barrier internal time-temperature profile measured
during the fire endurance test to existing cable performance data, such as
data from environmental qualification (EQ) tests, could be proposed to the
staff as a method for demonstrating cable functionality. EQ testing is
typically performed to rigorous conditions, including rated voltage and
current. By correlating the EQ test time-temperature profile to the fire tee
time-temperature profile, the EQ test data would provide a viable mechanism
ensure cable functionality. A large body of EQ test data for many cable types
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.ists today. The use of EQ data represents a cost-effective approach for
addressing cable functionality for fire tests for those cases where the 163 'C
[325 'F] limit is exceeded.

The staff agrees that a comparison of fire test temperature profiles to
existing EQ and Loss of Cooling Accident (LOCA) test results or air oven test
results is an acceptable approach to demonstrate cable functionality provided
the subject analysis incorporates the anticipated temperature rise due to self
heating effects of installed power cables with the fire test results.

IV. CABLE INSULATION TESTS

The two principal mate-ials used as cable insulation and cable jackets by the
nuclear industry are tnermoplastics and thermosetting polymeric materials. A
thermoplastic material can be softened and resoftened by heating and
reheating. Conversely, thermosetting cable insulation materials cure by
chemical reaction and do not soften when heated. Under excessive heating
thermosetting insulation becomes stiff and brittle. Electrical faults may be
caused by softening and flowing of thermoplastic insulating materials at
temperatures as low as 149 'C [300 'F]. Thermosetting electrical conductor
insulation materials usually retain their electrical properties under short-
term exposures to temperatures as high as 260 'C [500 0F] insulation
resistance (Megger) tests provide indications of the condition of the cable

ulation resistance, whereas the high potential (Hi-Pot) test provides
lourance that the cable has sufficient dielectric strength to withstand the

,plied rated voltage. A cable insulation failure usually results from two
breakdown modes: one failure mode is excessive dielectric loss which is due
to low insulation resistance, and the other failure mode is overootential
stress which is due to loss of dielectric strencth of the insulation material.

If Meager tests are not. performed at frequent intervals during the fire
exposure, indications of insulation damage in insulation a,,yv go undetected
When removed from elevated temperatures, insulation will reset. Meocer tests
of insulated cables after the fire endurance test and after the cable has
sufficiently cooled may not detect degradation in the insulation resistance.
Therefore, wet or dry Megoer of cables after a fire exposure does not provide
reasonable assurance that the cables would have functioned as intended during
the fire exposure.

To provide reasonable assurance that the cables would have functioned during
and after the fire exposure, Megger tests need to be performed before the fire
test, at multiple time intervals during the fire exposure (i.e, every 20
minutes during the 1-hour fire test and every hour during the 3-hour fire
test) for instrumentation cables only, and immediately after the fire
endurance test to assess the cable insulation resistance levels. This testing
will assure that the cables will maintain the insulation resistance levels
necessary for proper operation of instruments.

g* Meaaer tests (pre-fire, during the fire [if performedj, and immediately
oker the fire test conditions) should be done conductor-to-conductor for

ti-conductor and conductor-to-ground for all cables. The minimum
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acceptable insulation resistance (IR) value, using the test voltage values as
shown in the table below, is determined by using the following expression:

IR (Mega-ohms) > UK-÷l Meoa-ohm 1 * 1000 (fty I
Length (ft)

Where K = I Mega-ohm/KV * Operating Voltage (expressed in KV)

In addition, to determine the insulation resistance levels required for
nuclear instrumentation cables, an assessment of the minimum insulation
resistance value (e.g., one mega-ohm) and its potential impact on the
functionality of these cables should be evaluated. An ac or dc high potential
(Hi-Pot) test for power cables greater than 1000 volts (V) should also be
performed after the post-fire Megger tests to assess the dielectric strength.
This test provides assurance that the cable will withstand the applied voltage
during and after a fire. The high potential test should be performed for a 5
minute duration at 60 percent of either 80 V/mil ac or 240 V/mil dc (e.o.,
125 mil conductor insulation thickness x 240 V/mil dc x 0.6 = 18,000 V dc).

The table below summarizes the Megger and Hi-Pot test volzaces'o which, when
applied to power, control and instrumentation cables, would constitute an
acceptable cable functionality test.

OPERATING MEGGER TEST .UGH POTENTIAL
TYPE VOLTAGE VOLTAGE TEST VOLTAGE

Power > 1000 V ac 2500 V dc 60% x 80 V/,ril (cc)
60°% x 240 V/mil (dc)

Power < 1000 V ac 1500 V dc None

Instrument < 250 V dc 500 V dc None
and < 120 V ac
Control

A Meacer test voltage of 1000 V dc is acceptable provided a Hi-Pot
test is performed after the Meagqer test for power cables rated a: less
than 1000 V ac.

The electrical cable functionality tests recommended above are one acceptable
method. Alternate methods to assess degradation of cable functionality will
be evaluated by the staff for acceptability on a case-by-case basis. The
above table summarizing the Megger and Hi-Pot test voltages are "typical" and
the applicant can follow the applicable industry standards and manufacturer's
recommendations for the specific cable application in the performance of the
insulation resistance and Hi-Pot tests.

10 The review guidance for Megger and Hi-Pot test voltages was derived fror
IEEE 383-1974, IEEE 422-1985 and IEEE 690-1984.

Attachment to Enclosure I
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V. AIR OVEN TESTS

Air oven tests can be used to evaluate the functionality of cables for thosecable tray or raceway fire barrier test specimens tested without cables. Thistesting method consists of exp-sing insulated wires and cables at rated
voltage to elevated temperatures in a circulating air oven. The temperature
profile for regulating the temperature in the air oven during this test is thetemperature measured by the AWG 8 bare copper conductor during the fire
exposure of those cable tray or raceway test specimen which were tested
without cables.

The staff finds the test method described by UL Subject 1724, "Outline of
Investigation for Fire Tests for Electrical Circuit Protective Systems", IssueNumber 2, August 1991, Appendix B, "Qualification Test for Circuit Integrityof Insulated Electrical Wires and Cables in Electrical Circuit Protection
Systems", with the following modifications, acceptable:

1. During the air oven test the cables are to be energized at rated
voltage. The cables are to be monitored for conductor-to-
conductor faults in multi-conductor cables and conductor-to-ground
faults in all conductors.

2. The cables being evaluated should be subjected to the Mecoer andhigh potential tests, recommended above in Sec ion IV, "Cable
Insulation Tests."

3. The impact force test, which simulates the force of impact imposed
on the raceway by the solid stream test, described in UL 1724,
Appendix 6, paragraph B3.16, is not required to be performed.

VI. CABLE THERMAL EXPOSURE THRESHOLD

The following analysis, which is based on determining whether a specificinsulation material will maintain electrical integrity and operability withina raceway fire barrier system during and after an external fire exposure, isan acceptable method for evaluating cable functionality. in order to determine
cable functionality, it is necessary to consider the operating cable
temperatures within the fire barrier system at the onset of the fire exposureand the thermal exposure threshold (TET) temperature of the cable. Forexample, if the TET of a specific thermoplastic cable insulation (Brand X) is149 C [300 'F] and the normal operating temperature within the fire barriersystem is 66 *C [150 'F3, then the maximum temperature rise within the firebarrier system should not exceed 83 'C [150 'F] during exposure to an externalfire of a duration equal to the required fire resistance rating of thebarrier. For this example the TET limit for Brand X cable is 83 'C [150 *F]above the cable operating temperatures within the fire barrier system at theonset of the external fire exposure. The cable TET limits in conjunction witha post test visual cable inspection and the Hi-Pot test described above should*adily demonstrate the functionality of the cable circuit during and after a
lre.
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The normal cable operating temperature can be determined by loading cable
specimens installed within a thermal barrier system in the test configuration
with rated voltage and current. The TET temperature limits for most cable
insulation may be obtained from the manufacturer's published data which is
given as the short-circuit rating limit. With the known TET and normal
operating temperature for each thermal barrier system configuration, the
maximum temperature rise limit within a fire barrier system may then be
determined.
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COMPARISON OF FIRE ENDURANCE TEST CRITERIA
FOR FIRE BARRIER SYSTEMS USED TO SEPARATE

SAFE SHUTDOWN FUNCTIONS WITHIN THE SAME FIRE AREA

GL 86-10, SUPP. 1 GL 86-10 f RATIONALE FOR
CLARIFICATION

Temperature, as
measured on the
external surface of the
Raceway, should not
exceed 163 'C [325 °F]
(Note 1).

This temperature is
determined by averaging
temperature readings of
similar series of
thermocouple (e g.,
cable tray side rail)
(Note 2).

Barrier Condition -
Fire barrier should
remain intact. No
visible signs of
component, raceway or
cables after fire and
hose stream test.

Hose Stream Test -
solid stream test as
specified in NFPA 251
on second test specimen
after being subjected
to a fire exposure of
1/2 duration (Note 4)
or a fog stream after
the full fire exposure.

Temperature, as
measured on the
unexposed side of the
fire barrier material,
should not exceed
163 -C [325 -F]

Barrier Condition - The
barrier should have
withstood the fire and
hose stream test
without the passage of
flame or hot gasses hot
enough to ignite cotton
waste.

Hose Stream Test -
solid stream test as
specified in NFPA 251.

Temperature - Difficult
to measure a uniform
temperature on the fire
barrier material
surface. Raceway temps
provide good indication
of internal temp-rise
and potential barrier
failure locations
during the test.

Barrier Condition -
Cotton was7e nas not
been used in raceway
fire barrier testing as
an indicator of tarrier
failure. Visual
inspection process
provides a bet e
indication of barrier
condition after the
fire and hose stream
test.

Hose Stream Test - To
reflect alterna2ive
methods found
acceotable (Note 3).
The use of a fog nozzle
for the hose stream at
the end of a full
duration of the fire
test provides a cood
method for testing
erosion and cooling
effects.

I'l

l

Enclosure 2
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GL 86-10, SUPP. 1 GL 86-10 RATIONALE FOR
l_ CLARIFICATION

Cable condition - When Cable condition - No Cable condition - The
cables are included in consideration given to objective of these fire
the test specimen, determining the barriers is to assure
post-fire condition material condition of that thermal damage to
must be visually the cable. protected safe shutdown
inspected. Cables cables or components
should show no signs of does not occur.
degraded conditions
resulting from the
thermal affects of the
fire exposure. I

GUIDANCE FOR ENGINEERING EVALUATIONS JUSTIFYING DEVIATIONS FROM THE FIRE
BARRIER ACCEPTANCE CRITERIA

Functionality should be Functionality - No Functionality is
demonstrated if any of guidance provided. Up considered to be a
the preceding criteria Lo licensees to deviation from the
are exceeded (Note 5). demonstrate by acceptance criteria and

engineering analysis. must be justified on a
Wethods when cables are Analysis kept on file case-by-case basis

excluded from test for NRC review. which includes an
specimen: Engineering analysis assessment of cable

generally based on jacket material.
Comparison of internal internal temperature
temp. profiles to EQ below the ignition
and LOCA test data. temperature. No

consideration given
Air oven test of cables cable operating
at rated voltage with temperatures within the
Megger and Hi-Pot tests barrier at the onset of
(Note 6) the fire exposure.

Method when cables are
in test specimen
include megger and
Hi-Pot testing (Note 7)

Demonstration of
| functionality should
also consider operating
t emperature of the
' cables inside the fire

a rrier at the onset of

W-e fire exoosure.

r I.-

A' -
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Note 1: The 163 C [325 'Fl temperature condi-ion was established by

allowing the internal temperature on the raceway surface to rise a

maximum of 139 'C £250 F] above the initial temperature or the

test specimen (assumed to be 24 'C [75 'F]).

Note 2: NFPA 251/ASTM-E119 allows the temperature condition to be

determined by averaging the thermocouple readings. 
The conditions

of acceptance are also placed on the temperature 
conditions

measured by a single thermocouple. 
Under these conditions of

acceptance, if any single thermocouple 
exceeds 30 percent above

the maximum allowable temperature 
rise (i.e., max. allowable

139 'C + 42 'C = 181 @C [250 'F + 75 `F = 325 'F]) the test6 is

considered to have exceeded 
the criteria temperature limit.

Note 3: SRP 9.5.1 recognizes the use 
of a fog stream as an alternative

hose stream testing method 
for qualifying fire barrier penetration

seals.

Note 4: This hose stream test method 
provides assurance that the cable

tray or raceway fire barrier system has sufficient structural

integrity to resist minor 
fire related barrier breaches 

caused by

falling objects.

Note 5: A fire barrier system that does not meet the acceptance criteria

is not considered a rated 
fire barrier. For those condition s

(e.g.. high raceway temperature, 
barrier ooenings, water

projection, cable damage) which deviate from the acceptance

criteria, an engineering analysis which clearly demonfstra res the

functionality of the protected 
components or cables snou-i dDe

submitted to the staff for review. The purpose of the recommended

functionality tests is to 
justify observed deviations 

in -fRIre

barrier performance. Engineering analyses justifying these

deviations should not rely substantially 
uoon the equipmen7 (e.g.,

cable) qualification as the basis for acceptance. Deviations will

be evaluated by the staff 
on a case-by-case basis.

Note 6: For fire barrier systems tested without cables, plar-tspecific

cable types should be subjected to air oven tests when the fire

barrier temperature rise criteria 
are exceeded. These cables will

be exposed to a temperature profile as determined by the internal

raceway thermocouples during 
the fire test. Cables will be tested

at rated voltage. Meager and Hi-Pot testing should be performed

in a consistent manner to those tests performed for cables

included in a fire barrier 
test specimen and subjected to the fire

endurance test.

Note 7: Meager tests of cables included in the fire test specimen should

be performed before, during (instrumentation cables only) and

immediately after the fire exposure and subjecting power cables

which have voltage ratings 
> 1000 voltes ac to a Hi-Pot test (60

percent) immediately after the fire exposure.
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TENNESSEE VALLEY AUTHORITY
WATTS BAR NUCLEAR PLANT

POSITION ON FIRE TESTING CRITERIA
FOR FIRE BARRIER SYSTEMS USED TO

PROTECT ELECTRICAL CABLING REQUIRED
FOR 10 CFR 50 APPENDIX R COMPLIANCE

Background

There is consi erable discussion between the NRC, nuclear utilities and
manufacturers o fire barrier systems on the appropriate test method and
acceptance crit ra for electrical fire barrier systems. The NRC has based its
methodology and criteria on National Fire Protection Association (NFPA) 251,
'Standard Metho of Fire Tests of Building Coqstruction and Materials," Chapter
7, "Tests of Non earing Walls and Partitions." Thermal Science, Inc. (TSI), the
manufacturer o Thermo-Lag, and most nuclear utilities, have based their
methodology and criteria on American Nuclear Insurers (ANI) 'Standard Fire
Endurance Test ethod to qualify a Protective Envelope for Class 1E Electrical
Circuits." 0th r manufacturers of fire barrier systems, such as 3M and Thermal
Ceramics, Inc., ave typi cally used Underwriters Laboratory (UL) test methods and
acceptance critria such as "UL Subject 1724, "Outllne of Investigation for Fire
Tests for Elect-ical Circuit Protective Systems.' The American Society for
Testing and Mat rials (ASTM) has recognized the need to develop a unique test
method and acce tance criteria for electrical fire barrier systems. They have
been working fo approximately the last five years on this issue but have not
issued a standa d.

Discussion

The Code of Fed ral Regulations (CFR), Title 10 Part 50 Domestic Licensing of
Production and tilization Facilities, Appendix R, Fire Protection Program for
Nuclear Power F cilities Operating Prior to January 1, 1979, paragraph III.G.2
provides the re uirements for fire protection and safe shutdown capability. If
redundant train are located in the same fire area and a licensee does not
provide alternalvye or dedicated shutdown systems for the redundant equipment in
that fire area, the three acceptable methods of ensuring that one of the trains
Is free from fi e damage are:

a. Separ tion of cables and equipment and associated non-safety circuits
of redund nt trains by a fire barrier having a 3-hour rating. Structural
steel fo ing a part of or supporting such fire barriers shall be
protected to provide fire resistance equivalent to that required of the
barrier;

b. Separ tion of cables and equipment and associated non-safety circuits
of redund nt trains by a horizontal distance of more than 20 feet with no
intervene g combustible or fire hazards. In addition, fire detectors and
an automat ic fire suppression system shall be installed in the fire area;
or

1



c. Enclos re of cable and equipment and associated non-safety circuits of
one redun ant train in a fire barrier having a 1-hour rating. In
addition, fire detectors and ap automatic fire suppression system shall
be installed in the fire area.

A fire wall des gn that has passed on appropriate test method (e.g., NFPA 251)
is considered a rated' barrier. Components which penetrate fire walls, such as
mechanical and lectrical penetrations, fire doors, and HVAC fire dampers, are
Nrated' under t eir own unique test method and acceptance criteria. There is
presently no gen rally accepted test method and acceptance criteria specifically
applicable to ire barrier enclosures applied to electrical cable systems.
Existing method intended for other purposes have been utilized to test such
barrier systems, but none of these standards are fully appropriate to this unique
application of f ire barrier materials. In an attempt to define a test method for
electrical cir~ult protection, American Nuclear Insurers (ANI) prepared
OGuidelines for Fire Stop and Wrap Systems at Nuclear Facilities". However, this
test method was intended to be used 'for insurance purposes only'.2 The method
and acceptance criteria in the ANI document are not definitive.

Position

The fire testing methodology and acceptance criteria for electrical cable systems
should be uniquB to these systems. Underwriters Laboratory currently has an
appropriate test method (Subject 1724), which addresses the uniqueness of
electrical cabl fire barrier systems. This test method was developed by UL
specifically to address issues such as Appendix R electrical fire barrier rating
requirements. 'he scope of the test method is:

* Measureme it of temperature changes within the electrical circuit
protective system caused by the heat transfer through the electrical
circuit p rtective system to the electrical conductor or raceway, or both,
during the external fire exposure test.

* Determination of the integrity of the electrical circuit protective system
during thi external fire exposure and water hose stream test.

* Determina ion of the ability of insulated electrical conductors to
maintain electrical circuit integrity at the temperature conditions
present within the electrical circuit protective system during the
external Ire exposure test and during the water hose stream test.

Details such as thermocouple types and placements are discussed in this test
method. The te:t follows the standard time-temperature curve specified in ASTM
E-119, as used n other fire endurance tests (e.g., NFPA 251). The test allows
the use of the actual installed cables or a No. 8 AWG (3.38mm2) bare copper
conductor to si uate the electrical circuits. With the bare conductor method
the thermocoupl measurements can be correlated to actual cable qualification
tests as descri ed In Appendix B of UL Subject 1724.

TVA considers that UL Subject 1724 is the most appropriate test method currently
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available for det rmining the fire resistance rating of electrical fire barrier
systems. TVA WI 1 use UL Subject 1724 with the following clarifications to
perform tests of Thermo-lag 330 electrical circuit protective systems intended
for use at Watts Bar:

(1) The exteri r surface temperature of the electrical raceway will be
recorded ( old side of the barrier). If the average temperature recorded
by the exterior thermocouples is less than 250sF (121*C) above their
initial temperature and no individual thermocouple is in excess of 325*F
(163-C) above its initial temperature, the fire barrier will be considered
acceptable Ifor use with any type cable.

(2) Section 6, Internal Fire Exposure Test, will not be used. TA considers
that this ortion of the testing is not necessary, since an internally
generated :able tray fire would be extremely unlikely. Circuits are
protected v ith a fuse or breaker that will actuate prior to the jacket of
a faulted cable reaching its auto-ignition temperature (for existing
designs) or reaching its insulation damage temperature (for new designs)
for all credible low impedance and bolted faults.6 No other ignition
sources exist within the protective barrier.

(3) Section 5, dose Stream Test. TVA will follow the criteria for hose stream
testing de cribed in NUREG-0800 using one and one-half inch fog nozzle set
at a disc arge angle of 1507 with a nozzle pressure of 75 psig and a
minimum dl charge of 75 gpm. TVA considers that this would accurately
represent he mechanical impact, erosion and cooling effects that would
exist in lVA's nuclear power-plant environment. The hose stream test
shall be p rformed within ten minutes of the completion of the fire test.
The durati n and application will follow the requirements of UL 1724 Table
5.1. Th nozzle will be located a maximum of ten feet measured
horizontal y from the outside edge of the testing assembly. Acceptance
shall be b sed on the fire barrier system remaining intact with minimal
material f aking. (The alternative test called for by the UL document,
involving one and one-eighth inch solid bore National Standard Playpipe
operating t 30 psig, is not a realistic simulation of the challenge to
barrier sy tems as installed in a nuclear power plant).
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THERMOCOUPLE LOCATIONS
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the front cable tray side rail. The
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thermocouple channel numbers
from the rear cable tray side rail.
All thermocouples were spaced 6'
o.c. and were held in place by
clamping the thermojunction under
the head of a small screw tapped
into the tray side rails.
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Fig. 6 Thermocouple Locations -
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the front cable tray side rail. The
bottom set of numbers indicates
thermocouple channel numbers
from the rear cable tray side rail.
All thermocouples were spaced 6'
o.c. and were held in place by
clamping the thermojunction under
the head of a small screw tapped
into the tray side rails.
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Test Deck #3, Bottom Front Tray, Rev. 0
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NOTE:
Top set of numbers indicates
thermocouple channel numbers for
the front cable tray side rail. The
bottom set of numbers indicates
thermocouple channel numbers
from the rear cable tray side rail.
All thermocouples were spaced 6"
o.c. and were held in place by
clamping the thermojunction under
the head of a small screw tapped
into the tray side rails.
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NOTE:

All thermocouples were spaced 6-
o.c. and were held in place by
clamping the thermojunction under
the head of a small screw tapped
into the tray cover plates.
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THFRMOCOUPLE PLACEMENT LOG - PROJECT NO. 97187

Project#: 97187

is Log is to be used to document the precise Tet De k #- 3
ocation of the thermocouples located on each test e ec
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Front Side Rail on Top_

Front 18" Cable Tray Assembly

TC Number Description of exact physical location
El On horizontal centerline of the side rail, 2" below deck insulation on right side.
E2 On horizontal centerline of the side rail, 4" below previous thermocouple.
E3 On horizontal centerline of the side rail, 6" below previous thermocouple.
E4 On horizontal centerline of the side rail, 6" below previous thermocouple.
E5 On horizontal centerline of the side rail, 6" below previous thermocouple.
E6 On horizontal centerline of the side rail 900 plate, 6" below previous

thermocouple, 2" above pivot bolt.
E7 On vertical centerline of the side rail, 4" left of the pivot bolt of the side rail 900

plate.
E8 On vertical centerline of the side rail, 6" left of previous thermocouple.
E9 On vertical centerline of the side rail, 6" left of previous thermocouple.
E10 On vertical centerline of the side rail, 6" left of previous thermocouple.
Eli On vertical centerline of the- side rail, 6" left of previous thermocouple.
E12 On vertical centerline of the side rail, 6" left of previous thermocouple.
E13 On vertical centerline of the side rail, 6" left of previous thermocouple.
E14 On vertical centerline of the side rail, 6" left of previous thermocouple.
E15 On vertical centerline of the side rail, 6" left of previous thermocouple.
E16 On vertical centerline of the side rail, 6" left of previous thermocouple.
E17 On horizontal centerline of the side rail, 6" above previous thermocouple.
E18 On horizontal centerline of the side rail, 6" above previous thermocouple.
E19 On horizontal centerline of the side rail, 6" above previous thermocouple.
E20 On horizontal centerline of the side rail, 6" above previous thermocouple.
E21 On horizontal centerline of the side rail, 6" above previous thermocouple, 2"

from insulated deck, on left side of tray assembly.

*

*

*

*

*

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
topper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97187

Project#: 97187
- NOTE:

his Log is to be used to document the precise Tet Dek # 3
ocation of the thermocouples located on each test es ec

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Rear Side Rail on Top

Front 18" Cable Tray Assembly

TC Number Description of exact physical location
E22 On horizontal centerline of the side rail, 2" below deck insulation on right side.
E23 On horizontal centerline of the side rail, 4" below previous thermocouple.
E24 On horizontal centerline of the side rail, 6" below previous thermocouple.
E25 On horizontal centerline of the side rail, 6" below previous thermocouple.
E26 On horizontal centerline of the side rail, 6" below previous thermocouple.
E27 On horizontal centerline of the side rail 900 plate, 6" below previous

thermocouple, 2" above pivot bolt.
E28 On vertical centerline of the side rail, 4" left of the pivot bolt of the side rail 900

plate.
E29 On vertical centerline of the side rail, 6" left of previous thermocouple.
E30 On vertical centerline of the side rail, 6" left of previous thermocouple.
E31 On vertical centerline of the side rail, 6" left of previous thermocouple.
E32 On vertical centerline of the side rail, 6" left of previous thermocouple.
E33 On vertical centerline of the side rail, 6" left of previous thermocouple.
E34 On vertical centerline of the side rail, 6" left of previous thermocouple.
E35 On vertical centerline of the side rail, 6" left of previous thermocouple.
E36 On vertical centerline of the side rail, 6" left of previous thermocouple.
E37 On vertical centerline of the side rail, 6" left of previous thermocouple.
E38 On horizontal centerline of the side rail, 6" above previous thermocouple.
E39 On horizontal centerline of the side rail, 6" above previous thermocouple.
E40 On horizontal centerline of the side rail, 6" above previous thermocouple.
E41 On horizontal centerline of the side rail, 6" above previous thermocouple.
E42 On horizontal centerline of the side rail, 6" above previous thermocouple, 2"

_ from insulated deck, on left side of tray assembly.

I-

a-

I-

I-

I-

a-

I-

a-

&OTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
opper wire), and E (engineering TC), for instance cl, E35, etc.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THFRMOCRPLE PLACEMENT LOG - PROJECT NO. 97187

Project#: 97187
, OTE:

is Log is to be used to document the precise Test Deck 3
ocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Front Side Rail on Center

Front 18" Cable Tray Assembly

TC Number Description of exact physical location
E43 On horizontal centerline of the side rail, 2" below deck insulation on right side.
E44 On horizontal centerline of the side rail, 4" below previous thermocouple.
E45 On horizontal centerline of the side rail, 6" below previous thermocouple.
E46 On horizontal centerline of the side rail, 6" below previous thermocouple.
E47 On horizontal centerline of the side rail, 6" below previous thermocouple.
E48 On horizontal centerline of the side rail, 6" below previous thermocouple.
E49 On horizontal centerline of the side rail, 6" below previous thermocouple.
E50 On horizontal centerline of the side rail 900 plate, 6" below previous

thermocouple, 2" above pivot bolt.
E51 On vertical centerline of the side rail, 4" left of the pivot bolt of the side rail 900

plate.
E52 On vertical centerline of the side rail, 6" left of previous thermocouple.
E53 On vertical centerline of the side rail, 6" left of previous thermocouple.
E54 On vertical centerline of the side rail, 6" left of previous thermocouple.
E55 On vertical centerline of the side rail, 6" left of previous thermocouple.
E56 On vertical centerline of the side rail, 6" left of previous thermocouple.
E57 On vertical centerline of the side rail, 6" left of previous thermocouple.
E58 On vertical centerline of the side rail, 6" left of previous thermocouple.
E59 On vertical centerline of the side rail, 6" left of previous thermocouple.
E60 On vertical centerline of the side rail, 6" left of previous thermocouple.
E61 On vertical centerline of the side rail, 6" left of previous thermocouple.
E62 On vertical centerline of the side rail, 6" left of previous thermocouple.
E63 On vertical centerline of the side rail, 6" left of previous thermocouple.
E64 On vertical centerline of the side rail, 6" left of previous thermocouple.
E65 On horizontal centerline of the side rail, 6" above previous thermocouple.
E66 On horizontal centerline of the side rail, 6" above previous thermocouple.
E67 On horizontal centerline of the side rail, 6" above previous thermocouple.
E68 On horizontal centerline of the side rail, 6" above previous thermocouple.
E69 On horizontal centerline of the side rail, 6" above previous thermocouple.
E70 On horizontal centerline of the side rail, 6" above previous thermocouple.
E71 On horizontal centerline of the side rail, 6" above previous thermocouple, 2"

from insulated deck, on left side of tray assembly.

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
opper wire), and E (engineering TC), for instance cl, E35, etc.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97187

Project#: 97187
NOTE:

his Log is to be used to document the precise Test Deck 3
ocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Rear Side Rail on Center

Front 18" Cable Tray Assembly

TC Number Description of exact physical location
E72 On horizontal centerline of the side rail, 2" below deck insulation on right side.
E73 On horizontal centerline of the side rail, 4" below previous thermocouple.
E74 On horizontal centerline of the side rail, 6" below previous thermocouple.
E75 On horizontal centerline of the side rail, 6" below Previous thermocou le.
E76 On horizontal centerline of the side rail, 6" below previous thermocouple.
E77 On horizontal centerline of the side rail, 6" below previous thermocouple.
E78 On horizontal centerline of the side rail, 6" below previous thermocouple.
E79 On horizontal centerline of the side rail 900 plate, 6" below previous

thermocouple, 2" above pivot bolt.
E80 On vertical centerline of the side rail, 4" left of the pivot bolt of the side rail 900

plate.
E81 On vertical centerline of the side rail, 6" left of previous thermocouple.
E82 On vertical centerline of the side rail, 6" left of previous thermocouple.
E83 On vertical centerline of the side rail, 6" left of previous thermocouple.
E84 On vertical centerline of the side rail, 6" left of previous thermocouple.
E85 On vertical centerline of the side rail, 6" left of previous thermocouple.
E86 On vertical centerline of the side rail, 6" left of previous thermocouple.
E87 On vertical centerline of the side rail, 6" left of previous thermocouple.
E88 On vertical centerline of the side rail, 6" left of previous thermocouple.
E89 On vertical centerline of the side rail, 6" left of previous thermocouple.
E90 On vertical centerline of the side rail, 6" left of previous thermocouple.
E91 On vertical centerline of the side rail, 6" left of previous thermocouple.
E92 On vertical centerline of the side rail, 6" left of previous thermocouple.
E93 On vertical centerline of the side rail, 6" left of previous thermocouple.
E94 On horizontal centerline of the side rail, 6" above previous thermocouple.
E95 On horizontal centerline of the side rail, 6" above previous thermocouple.
E96 On horizontal centerline of the side rail, 6" above previous thermocouple.
E97 On horizontal centerline of the side rail, 6" above previous thermocouple.
E98 On horizontal centerline of the side rail, 6" above previous thermocouple.
E99 On horizontal centerline of the side rail, 6" above previous thermocouple.

E100 On horizontal centerline of the side rail, 6" above previous thermocouple, 2"
from insulated deck, on left side of tray assembly.

NOTE: T~s shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
opper wire), and E (engineering TO), for instance c, E35, etc.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THFRmFnCnjPI E PLACEMENT LOG - PROJECT NO. 97187

Project#: 97187
,MOTE:
inis Log is to be used to document the precise Test Deck #- 3

cation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Front Side Rail on Bottom

Front 18" Cable Tray Assembly

TC Number Description of exact physical location
E101 On horizontal centerline of the side rail, 2" below deck insulation on right side.
E102 On horizontal centerline of the side rail, 4" below previous thermocouple.
E103 On horizontal centerline of the side rail, 6" below previous thermocouple.
E104 On horizontal centerline of the side rail, 6" below previous thermocouple.
E105 On horizontal centerline of the side rail, 6" below previous thermocouple.
E106 On horizontal centerline of the side rail, 6" below previous thermocouple.
E107 On horizontal centerline of the side rail, 6" below previous thermocouple.
E108 On horizontal centerline of the side rail, 6" below previous thermocouple.
E109 On horizontal centerline of the side rail, 6" below previous thermocouple.
E110 On horizontal centerline of the side rail 900 plate, 6" below previous

thermocouple, 2" above pivot bolt.

E111 On vertical centerline of the side rail, 4" left of the pivot bolt of the side rail 900
plate.

E112 On vertical centerline of the side rail, 6" left of previous thermocouple.
E113 On vertical centerline of the side rail, 6" left of previous thermocouple.
E114 On vertical centerline of the side rail, 6" left of previous thermocouple.
E115 On vertical centerline of the side rail, 6" left of previous thermocouple.
E116 On vertical centerline of the side rail, 6" left of previous thermocouple.
E117 On vertical centerline of the side rail, 6" left of previous thermocouple.
E118 On vertical centerline of the side rail, 6" left of previous thermocouple.
E119 On vertical centerline of the side rail, 6" left of previous thermocouple.
E120 On vertical centerline of the side rail, 6" left of previous thermocouple.
E121 On vertical centerline of the side rail, 6" left of previous thermocouple.
E122 On vertical centerline of the side rail, 6" left of previous thermocouple.
E123 On vertical centerline of the side rail, 6" left of previous thermocouple.
E124 On vertical centerline of the side rail, 6" left of previous thermocouple.
E125 On vertical centerline of the side rail, 6" left of previous thermocouple.
E126 On vertical centerline of the side rail, 6" left of previous thermocouple.
E127 On vertical centerline of the side rail, 6" left of previous thermocouple.
E128 On vertical centerline of the side rail, 6" left of previous thermocouple.
E129 On horizontal centerline of the side rail, 6" above previous thermocouple.
E130 On horizontal centerline of the side rail, 6" above previous thermocouple.

I CONTINUED ON NEXT SHEET
NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C

pper wire), and E (engineering TC), for instance c, E35, etc.
EASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97187

Project#: 97187
* OTE:

his Log is to be used to document the precise
location of the thermocouples located on each test Test Deck 3
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Front Side Rail on Bottom

Front 18" Cable Tray Assembly

CONTINUED
TC Number Description of exact physical location

E131 On horizontal centerline of the side rail, 6" above previous thermocouple.
E132 On horizontal centerline of the side rail, 6" above previous thermocouple.
E133 On horizontal centerline of the side rail, 6" above previous thermocouple.
E134 On horizontal centerline of the side rail, 6" above previous thermocouple.
E135 On horizontal centerline of the side rail, 6" above previous thermocouple.
E136 On horizontal centerline of the side rail, 6" above previous thermocouple.
E137 On horizontal centerline of the side rail, 6" above previous thermocouple, 2"

from insulated deck, on left side of tray assembly.

*

t

1-

I-

*

t

I-

*

_________ &

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: CIopper wire), and E (engineering TC), for instance cl, E35, etc.
FLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97187

Project#: 97187
- OTE:

his Log is to be used to document the precise Test Deck #- 3
ocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Rear Side Rail on Bottom

Front 18" Cable Tray Assembly

TC Number Description of exact physical location
E138 On horizontal centerline of the side rail, 2" below deck insulation on right side.
E139 On horizontal centerline of the side rail, 4" below previous thermocouple.
E140 On horizontal centerline of the side rail, 6" below previous thermocouple.
E141 On horizontal centerline of the side rail, 6" below previous thermocouple.
E142 On horizontal centerline of the side rail, 6" below previous thermocouple.
E143 On horizontal centerline of the side rail, 6" below previous thermocouple.
E144 On horizontal centerline of the side rail, 6" below previous thermocouple.
E145 On horizontal centerline of the side rail, 6" below previous thermocouple.
E146 On horizontal centerline of the side rail, 6" below previous thermocouple.
E147 On horizontal centerline of the side rail 900 plate, 6" below previous

thermocouple, 2" above pivot bolt.
E148 On vertical centerline of the side rail, 4" left of the pivot bolt of the side rail 90°

plate.
E149 On vertical centerline of the side rail, 6" left of previous thermocouple.
E150 On vertical centerline of the side rail, 6" left of previous thermocouple.
E151 On vertical centerline of the side rail, 6" left of previous thermocouple.
E152 On vertical centerline of the side rail, 6" left of previous thermocouple.
E153 On vertical centerline of the side rail, 6" left of previous thermocouple.
E154 On vertical centerline of the side rail, 6" left of previous thermocouple.
E155 On vertical centerline of the side rail, 6" left of previous thermocouple.
E156 On vertical centerline of the side rail, 6" left of previous thermocouple.
E157 On vertical centerline of the side rail, 6" left of previous thermocouple.
E158 On vertical centerline of the side rail, 6" left of previous thermocouple.
E159 On vertical centerline of the side rail, 6" left of previous thermocouple.
E160 On vertical centerline of the side rail, 6" left of previous thermocouple.
E161 On vertical centerline of the side rail, 6" left of previous thermocouple.
E162 On vertical centerline of the side rail, 6" left of previous thermocouple.
E163 On vertical centerline of the side rail, 6" left of previous thermocouple.
E164 On vertical centerline of the side rail, 6" left of previous thermocouple.
E165 On vertical centerline of the side rail, 6" left of previous thermocouple.
E166 On horizontal centerline of the side rail, 6" above previous thermocouple.
E167 On horizontal centerline of the side rail, 6" above previous thermocouple.

CONTINUED ON NEXT SHEET
.NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C

opper wire), and E (engineering TC), for instance cl, E35, etc.
LEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97187

Project #: 97187
TE:
his Log is to be used to document the precise

location of the thermocouples located on each test Test Deck 3
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Rear Side Rail on Bottom

Front 18" Cable Tray Assembly

CONTINUED

TC Number Description of exact physical location
E168 On horizontal centerline of the side rail, 6" above previous thermocouple.
E169 On horizontal centerline of the side rail, 6" above previous thermocouple.
E170 On horizontal centerline of the side rail, 6" above previous thermocouple.
E171 On horizontal centerline of the side rail, 6" above previous thermocouple.
E172 On horizontal centerline of the side rail, 6" above previous thermocouple.
E173 On horizontal centerline of the side rail, 6" above previous thermocouple.
E174 On horizontal centerline of the side rail, 6" above previous thermocouple, 2"

from insulated deck, on left side of tray assembly.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I

I-

I-

I-

I-

a-

4-

a-

4-

a-

4-

4-

a
NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: CSEppper wire), and E (engineering TO), for instance cl, E35, etc.
SLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THFRMOCOUPLE PLACEMENT LOG - PROJECT NO. 97187

Project #: 97187
, OTE:

is Log is to be used to document the precise Test Deck # 3
ation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Front Side Rail on

Rear 18" Cable Tray Assembly

TC Number Description of exact physical location
E175 On horizontal centerline of the side rail, 2" below deck insulation on right side.
E176 On horizontal centerline of the side rail, 4" below previous thermocouple.
E177 On horizontal centerline of the side rail, 6" below previous thermocouple.
E178 On horizontal centerline of the side rail, 6" below previous thermocouple.
E179 On horizontal centerline of the side rail, 6" below previous thermocouple.
E180 On horizontal centerline of the side rail 900 plate, 6" below previous

thermocouple, 2" above pivot bolt.
E181 On vertical centerline of the side rail, 4" left of the pivot bolt of the side rail 90°

plate.
E182 On vertical centerline of the side rail, 6" left of previous thermocouple.
E183 On vertical centerline of the side rail, 6" left of previous thermocouple.
E184 On vertical centerline of the side rail, 6" left of previous thermocouple.
E185 On vertical centerline of the side rail, 6" left of previous thermocouple.
E186 On vertical centerline of the side rail, 6" left of previous thermocouple.
X E187 On vertical centerline of the side rail, 6" left of previous thermocouple.
E188 On vertical centerline of the side rail, 6" left of previous thermocouple.
E189 On vertical centerline of the side rail, 6" left of previous thermocouple.
E190 On vertical centerline of the side rail, 6" left of previous thermocouple.
E191 On vertical centerline of the side rail, 6" left of previous thermocouple.
E192 On vertical centerline of the side rail, 6" left of previous thermocouple.
E193 On vertical centerline of the side rail, 6" left of previous thermocouple.
E194 On vertical centerline of the side rail, 6" left of previous thermocouple.
E195 On vertical centerline of the side rail, 6" left of previous thermocouple.
E196 On vertical centerline of the side rail, 6" left of previous thermocouple.
E197 On horizontal centerline of the side rail, 6" above previous thermocouple.
E198 On horizontal centerline of the side rail, 6" above previous thermocouple.
E199 On horizontal centerline of the side rail, 6" above previous thermocouple.
E200 On horizontal centerline of the side rail, 6" above previous thermocouple.
E201 On horizontal centerline of the side rail, 6" above previous thermocouple.
E202 On horizontal centerline of the side rail, 6" above previous thermocouple, 2"

from insulated deck, on left side of tray assembly.

TE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
pper wire), and E (engineering TC), for instance cl, E35, etc.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97187

Project#: 97187
- NOTE:

his Log is to be used to document the precise Test Deck 3
cation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Rear Side Rail on

Rear 18" Cable Tray Assembly.

TC Number Description of exact physical location
E203 On horizontal centerline of the side rail, 2" below deck insulation on right side.
E204 On horizontal centerline of the side rail, 4" below previous thermocouple.
E205 On horizontal centerline of the side rail, 6" below previous thermocouple.
E206 On horizontal centerline of the side rail, 6" below previous thermocouple.
E207 On horizontal centerline of the side rail, 6" below previous thermocouple.
E208 On horizontal centerline of the side rail 900 plate, 6" below previous

thermocouple, 2" above pivot bolt.
E209 On vertical centerline of the side rail, 4" left of the pivot bolt of the side rail 900

plate.
E210 On vertical centerline of the side rail, 6" left of previous thermocouple.
E211 On vertical centerline of the side rail, 6" left of previous thermocouple.
E212 On vertical centerline of the side rail, 6" left of previous thermocouple.
E213 On vertical centerline of the side rail, 6" left of previous thermocouple.
E214 On vertical centerline of the side rail, 6" left of previous thermocouple.
E215 On vertical centerline of the side rail, 6" left of previous thermocouple.
E216 On vertical centerline of the side rail, 6" left of previous thermocouple.
E217 On vertical centerline of the side rail, 6" left of previous thermocouple.
E218 On vertical centerline of the side rail, 6" left of previous thermocouple.
E219 On vertical centerline of the side rail, 6" left of previous thermocouple.
E220 On vertical centerline of the side rail, 6" left of previous thermocouple.
E221 On vertical centerline of the side rail, 6" left of previous thermocouple.
E222 On vertical centerline of the side rail, 6" left of previous thermocouple.
E223 On vertical centerline of the side rail, 6" left of previous thermocouple.
E224 On vertical centerline of the side rail, 6" left of previous thermocouple.
E225 On horizontal centerline of the side rail, 6" above previous thermocouple.
E226 On horizontal centerline of the side rail, 6" above previous thermocouple.
E227 On horizontal centerline of the side rail, 6" above previous thermocouple.
E228 On horizontal centerline of the side rail, 6" above previous thermocouple.
E229 On horizontal centerline of the side rail, 6" above previous thermocouple.
E230 On horizontal centerline of the side rail, 6" above previous thermocouple, 2"

from insulated deck, on left side of tray assembly.

*PITE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
s fper wire), and E (engineering TC), for instance cl, E35, etc.

LEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97187

Project#: 97187
- OTE:

is Log is to be used to document the precise Test Deck # 3
cation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Cover Plate on

Rear 18" Cable Tray Assembly.

TC Number Description of exact physical location
E231 On the outside surface of 1" conduit stub, 2" below deck insulation.
E232 On the outside surface of 5" conduit stub, 2" below deck insulation.

E233 On centerline of vertical tray cover plate, 2" below deck insulation on left side.
E234 On centerline of vertical tray cover plate, 6" below previous thermocouple.
E235 On centerline of vertical tray cover plate, 6" below previous thermocouple.
E236 On centerline of radial tray cover plate, 6" below previous thermocouple.
E237 On centerline of radial tray cover plate, 6" below previous thermocouple.
E238 On centerline of radial tray cover plate, 6" below previous thermocouple.
E239 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E240 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E241 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E242 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E243 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E244 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E245 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E246 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E247 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E248 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E249 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E250 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E251 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E252 On centerline of horizontal tray cover plate, 6" right of previous thermocouple.
E253 Deleted
E254 Deleted
E255 Deleted
E256 Deleted
E257 Deleted
E258 Deleted

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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Project#: 97187
,MOTE:

is Log is to be used to document the precise Tet Dck # 3
s cation of the thermocouples located on each test es ec

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 AWG Copmer Wire on Rungs

in Top Front 18" Cable Tray

TC Number Description of exact physical location
C259 On bare #8 wire on tray rungs, 2" below deck insulation in right side of tray.
C260 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C261 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C262 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C263 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C264 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C265 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C266 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C267 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C268 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C269 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C270 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C271 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C272 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C273 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C274 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C275 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C276 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C277 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C278 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C279 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C280 On bare #8 wire on tray rungs, 6" from previous thermocouple.

-t

-4

�1

-t

-4

-I

-I

.5
NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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Project#: 97187

is Log is to be used to document the precise T St Deck # 3
ocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 AWG Copper Wire on Rungs

in Center Front 18" Cable Tray

TC Number Description of exact physical location
C281 On bare #8 wire on tray rungs, 2" below deck insulation in right side of tray.
C282 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C283 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C284 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C285 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C286 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C287 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C288 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C289 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C290 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C291 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C292 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C293 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C294 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C295 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C296 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C297 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C298 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C299 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C300 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C301 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C302 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C303 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C304 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C305 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C306 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C307 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C308 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C309 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C310 On bare #8 wire on tray rungs, 6" from previous thermocouple.

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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. Project #: 97187

His Log is to be used to document the precise Tet Dek # 3
Cation of the thermocouples located on each test es ec
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 AWG Copper Wire on Rungs

in Bottom Front 18" Cable Tray

TC Number Description of exact physical location
C311 On bare #8 wire on tray rungs, 2" below deck insulation in right side of tray.
C312 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C313 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C314 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C315 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C316 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C317 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C318 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C319 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C320 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C321 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C322 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C323 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C324 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C325 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C326 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C327 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C328 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C329 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C330 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C331 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C332 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C333 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C334 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C335 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C336 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C337 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C338 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C339 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C340 On bare #8 wire on tray rungs, 6" from previous thermocouple.

CONTINUED ON NEXT SHEET
NOTE: TWs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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This Log is to be used to document the precise
location of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

I.

Project #: 97187

Test Deck #: 3

Item: Bare #8 AWG Copper Wire on Rungs

in Bottom Front 18" Cable Tray

TC Number Description of exact physical location
C341 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C342 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C343 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C344 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C345 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C346 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C347 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C348 On bare #8 wire on tray rungs, 6" from previous thermocouple.

____ ____ ____ ____ ___ I

*

*

*

*

*

*

*

*

*

*

NOTE: TOs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
KLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
Pr
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Project#: 97187

dis Log is to be used to document the precise Test Deck # 3
s Cation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 AWG Copper Wire Under

Rungs in Rear 18" Cable Tray

TC Number Description of exact physical location
C349 On bare #8 wire under tray rungs, 2" below deck insulation in right side of tray.
C350 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C351 v On bare #8 wire under tray rungs, 6" from previous thermocouple.
C352 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C353 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C354 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C355 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C356 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C357 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C358 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C359 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C360 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C361 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C362 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C363 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C364 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C365 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C366 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C367 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C368 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C369 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C370 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C371 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C373 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C374 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C375 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C376 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C377 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C378 On bare #8 wire under tray rungs, 6" from previous thermocouple.

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY

S
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Project #: 97187

Bis Log is to be used to document the precise Test Deck #- 3
cation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 AWG Copper Wire in

Air- Drops into Rear 18" TraU

TC Number Description of exact physical location
C379 On bare #8 wire in 5" conduit, 2" below deck insulation.
C380 On bare #8 wire in 5" conduit, 6" below previous thermocouple.
C381 On bare #8 wire in 5" conduit, 6" below previous thermocouple.
C382 On bare #8 wire in 5" conduit, 6" below previous thermocouple.
C383 On bare #8 wire in 5" conduit, 6" below previous thermocouple.
C384 On bare #8 wire in 5" conduit, 6" below previous thermocouple.
C385 On bare #8 wire in 5" conduit, 6" below previous thermocouple.
C386 On bare #8 wire in 5" conduit, 6" below previous thermocouple.

C387 On bare #8 wire in 2" conduit, 2" below deck insulation.
C388 On bare #8 wire in 2" conduit, 6" below previous thermocouple.
C389 On bare #8 wire in 2" conduit, 6" below previous thermocouple.
C390 On bare #8 wire in 2" conduit, 6" below previous thermocouple.
C391 On bare #8 wire in 2" conduit, 6" below previous thermocouple.
C392 On bare #8 wire in 2" conduit, 6" below previous thermocouple.
C393 On bare #8 wire in 2" conduit, 6" below previous thermocouple.
C394 On bare #8 wire in 2" conduit, 6" below previous thermocouple.

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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CONTRACT TV-92362V UNIT 0

DESCRIPTION FIRE ENDURANCE TESTING
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FIRE ENDURANCE TEST
OF THERMO-LAG® 330-1

FIRE PROTECTIVE ENVELOPES
(Common Enclosure With Three 18 in.
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(Volume 2 of 2)
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Project No. 97187 TVA / TSI. September 20, 1994

Front 18" Tray
Front, Top

Side Rail
Max (OF)

Front 18" Tray
Front, Top

Side Rail
Avg (OF)

Front 18" Tray
Rear, Top

Side Rail
Max (OF)

Front 18" Tray
Rear, Top
Side Rail
Avg (IF)

0
1

2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
2 1
22
23
24
25
26
27
28
29
30
3 1
32
33
34
35
36
37
38
39

Time
(min)

26'

79
79
79
79
79
79
79
80
82
83
85
88
91
95
99

1 04
110
116
121
1 27
1 33
139
1 45
151
1 57
1 62
1 66
1 72
1 77
1 82
1 87
191
196
200
204
208
210
213
214
215

78
78
78
78
78
78
79
79
80
81
83
85
88
9 1
95
98

1 03
1 07
112
117
1 22
1 27
133
1 38
143
148
1 53
1 58
162
1 67
171
1 75
179
1 83
1 87
1 91
1 94
1 97
200

AG A 2
* .-

o -

--

I* 4$,

80
80
80
80
80
80
80
81
83
86
90
95
99

1 04
1 10
115
121
1 27
133
139
1 44
1 49
1 55
161
1 67
173
179
185
1 93
201
205
206
207
208
209
210
212
213
213
214

78
78
78
78
78
79
79
80
81
83
85
87
90

94
98

102
1 06
1i1

116
121
126
1 32
1 37
1 42
147
1 52
1 57
1 62
1 67
172
176
1 80
1 84
189
193
1 97
200
203
205
208



Project No. 97187 TVA / TSI

26?
September 20, 1994

Time
(min)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

Front 18" Tray
Front, Top

Side Rail
Max (IF)

217
217
219
221
223
225
228
231
235
239
242
247
251
256
261
267
273
280
286
293
301

301
404

Front 18" Tray
Front, Top

Side Rail
Avg (OF)

205
207
209
210
212
214
216
218
221
223
226
229
232
235
239
242
246
250
255
259
264

264
328

Front 18" Tray
Rear, Top

Side Rail
Max (OF)

215
219
223
227
230
234
238
242
247
252
257
263
269
275
281
288
294
301
307
312
318

318
405

Front 18" Tray
Rear, Top

Side Rail
Avg (IF)

210
211
213
215
217
220
223
225
228
231
2.35
238
242
246
250
254
258
263
268
272
277

277
328

0*,A Po0

4 . *.

0tAl



September 20, 1994

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
2 1
22
23
24
25
26
27
28
29
30
3 1
32
33
34
35
36
37
38
39

Front 18" Tray
Rear, Center

Side Rail
Max (IF)

Front 18" Tray
Front, Center

Side Rail
Max (IF)

79
78
79
78
78
79
79
80
81
83
85
88
90
93
97

1 02
1 06
1 11
117
1 22
128
1 34
140
1 46
1 52
1 58
1 64
169
1 74
1 79
1 84
1 88
1 94
1 99
203
207
209
211
212
213

Front 18" Tray
Front, Center

Side Rail
Avg (OF)

78
78
78
78
78
78
78
78
79
80
82
83
85
88
91
94
98

1 02
1 06
11 0
115
1 20
1 24
129
1 34
139
143
148
153
1 57
1 62
1 66
1 70
174
178
1 82
1 86
1 89
1 93
196

O .

Of Al t

79
79
79
79
79
79
80
82
84
85
87
88
92
96

1 00

1 05
1i1

116
1 22
129
1 35
1 42
148
1 56
1 64
171
178
1 84
1 90

1 95
201
204
208
210
212
213
213
214
214
214

Front 18" Tray
Rear, Center

Side Rail
Avg (IF)

78
78
78
78
78
78
78
79
80
81
82
84
86
89
92
95
98

1 02
1 07
111
116
1 20
1 25
1 30
135
140
145
1 50
1 54
1 59
163
1 67
171
1 75
1 79
1 83
1 86
1 90
1 93
1 96

TVA / TS1.Project No. 97187



September 20, 1994269

Time
(min)

Front 18" Tray
Front, Center

Side Rail
Max (OF)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

215
218
221
225
228
232
236
239
243
247
251
256
263
269
277
284
292
299
307
314
321

321
404

Front 18" Tray
Front, Center

Side Rail
Avg (OF)

1 99
201
204
206
208
211
213
216
219
222
225
228
231
235
238
242
246
251
255
260
265

265
328

oICs A

Front 18" Tray
Rear, Center

Side Rail
Max (OF)

215
217
220
224
229
235
241
248
255
262
269
277
285
292
300
308
316
323
330
337
343

343
404

Front 18" Tray
Rear, Center

Side Rail
Avg (0F)

1 99
201
204
206
209
211
214
217
219
222
225
229
232
236
239
243
247
250
255
259
263

263
328

P 0 4,4

10 ' . 0
'VAf46 "0tA

TVA / TSIProject No. 97187



270
September 20, 1994

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Front 18" Tray
Front, Bottom

Side Rail
Avg (OF)

Front 18" Tray
Front, Bottom

Side Rail
Max (0F)

78
78
78
78
78
78
79
79
81
85
89
90
94

1 00
1 05
11 0
116
120
1 24
129
1 36
144
151
1 58
1 65
171
177
183
1 88
1 93
198
201
205
209
211
213
215
217
219
222

Front 18" Tray
Rear, Bottom

Side Rail
Max (OF)

77
77
77
77
77
77
77
78
79
80
81
83
86
88
92
95
99

1 04
1 08
113
118
1 24
1 29
134
140
145
1 50
1 55
1 60
1 65
170
175
179
183
1 87
1 91

1 94
1 97
200
203
Pt0

Ik

79
79
78
78
85

1 00

113
119
123
123
121
119
118
11 9

121
1 24
1 26
129
131
1 37
143
149
1 55
1 62
1 68
1 74
1 79
1 84
1 89
1 94
1 99

204
208
211
213
215
217
218
220
221

Front 18" Tray
Rear, Bottom

Side Rail
Avg (IF)

77
77
77
77
77
78
79
80
81
82
84
85
88
90
94
97

101
105
1 09
114
11 9
1 24
1 30
1 35
140
1 45
151
1 56
161
166
171
175
180
184
189
193
1 96
1 99
202
205

Ir O* :,
04ATOe

0

TVA / TS1.Project No. 97187



Project No. 97187 TVA / TSI. September 20, 1994 2 7 1

Time
(min)

40
41
42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

Front 18" Tray
Front, Bottom

Side Rail
Max (OF)

Front 18" Tray
Front, Bottom

Side Rail
Avg (OF)

224
227
230
233
237
240
244
248
252
256
261
266
272
279
286
294
302
310
318
325
331

331
403

0

205
208
210
212
214
217
219
221
222
224
.226
229
231
234
236
239
243
246
250
254
258

258
327

Front 18" Tray
Rear, Bottom

Side Rail
Max (OF)

222
225
228
231
235
238
242
247
252
257
263
269
276
283
290
296
304
311
317
324
330

330
404

Front 18" Tray
Rear, Bottom

Side Rail
Avg (OF)

207
209
211
213
214
216
218
220
221
223
225
228
230
232
235
238
241
244
247
251
255

255
327

Pows.1
A4

10 .f'V ,V



Project No. 97187 TVA / TSI
2 '72

September 20, 1994

Rear 18" Tray
Front Side

Rail Max
(OF)

Rear 18" Tray
Front Side

Rail Avg
(OF)

Rear 18" Tray
Rear Side

Rail Max
(0 F)

Rear 18" Tray
Rear Side

Rail Avg
(OF)

0
1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Time
(min)

80
80
80
80
80
80
82
87
93
99

1 04
1 07
11 0

113
116
118
121
123
128
132
1 35
141
145
1 50
1 55
1 59
1 64
1 68
172
175
1 80
1 83
1 87
191

195
1 98
202
205
207
209

79
79
79
79
79
79
79
80
81
83
85
87
89
91

94
97

1 01
1 04
1 08
111

115
118
1 22
1 26
1 30
1 34
1 38
141
145
1 49
1 52
155
1 58
162
1 65
168
171
1 73
1 76
179

,CjA Po

4..

09 At

V4OIIA1fOQp

80
80
80
80
80
86
94
99

1 02
1 04
1 07
109
11 1
113
115
118
11 9
11 9
1 20
122
1 24
1 27
130
1 33
1 36
1 39
142
1 45
1 48
1 50
1 52
1 55
1 58
161
1 64
169
175
178
182
185

79
79
79
79
79
79
79
80
81
82
83
85
86
89
91

93
96
99

1 02
105
1 08
112
115
118
121
1 24
1 27
131
1 34
1 37
1 40
143
1 46
1 49
1 52
155
1 58
161
1 64
167



September 20, 1994 2 3

Time
(min)

Max Temp:
Max Allowed:

268
405

Rear 18" Tray
Front Side

Rail Avg
(OF)

Rear 18" Tray
Front Side

Rail Max
(OF)

210
211
212
213
214
215
217
218
220
223
226
229
232
236
239
243
248
252
258
263
268

Rear 18" Tray
Rear Side

Rail Max
(OF)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Rear 18" Tray
Rear Side
Rail Avg

(OF)

169
172
175
1 77
1 80
1 83
1 86
1 88
191
1 93
1 95
198
200
203
205
207
210
212
214
216
218

1 82
1 85
1 88
1 90
1 93
1 95
1 98
200
202
204
206
208
209
211
213
215
217
218
220
222
225

225
329

4 0 A to

o0C A Ao *
. .0

V.A co
'VO t AT 0

1 88
1 91
193
1 96
1 98
200
202
204
205
207
207
210
212
215
219
222
226
229
233
237
241

241
405

218
329

TVA / TSI .Project No. 97187



Project No. 97187 TVA / TSI September 20, 1994

Rear 18" Tray
Cover Plate

Max
(OF)

Rear 18" Tray
Cover Plate

Avg
(OF)

Top Front 18"
Tray #8 AWG

On Rungs
Max (OF)

Top Front 18"
Tray #8 AWG

On Rungs
Avg (OF)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
.37
38
39

Time
(min)

274i I

80
80
80
80
80
80
80
82
84
86
89
94
98

1 03
1 08
112
121
1 28
1 35
141
144
149
1 54
1 58
161
1 64
1 69
1 72
176
178
181
1 84
186
1 90
1 94
1 97
200
201
204
206

78
78
78
78
78
78
79
80
81
83
85
87
89
92
96

1 00
1 04
1 08
112
116
1 20
1 25
129
1 33
1 38
142
146
149
1 53
156
159
1 62
1 65
1 68
171
1 75
178
181
183
186

4 0 A o

It Al
1 : .

'V b '
o~ojr

79
79
79
79
79
79
79
81
83
86
89
93
97

1 01
1 06
1i1

116
122
1 27
134
1 40
146
1 53
1 58
163
1 69
174
1 79
185
1 90
1 95
200
204
208
212
216
220
225
230
236

78
78
78
78
78
78
79
79
80
82
83
85
87
90
93
96
99

103
1 07
1i1
115
1 20
124
1 29
1 33
1 38
142
1 47
151
1 56
1 60
165
169
173
1 77
181
1 86
1 90
1 94
1 98



September 20, 1994

Time
(min)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

Rear 18" Tray
Cover Plate

Max
(OF)

207
208
208
209
210
212
215
220
225
230
235
240
245
250
254
258
262
266
270
274
278

278
405

Rear 18" Tray
Cover Plate

Avg
(OF)

1 88
1 91

193
1 95
1 97
1 99

200
202
204
205
207
209
210
212
214
215
217
218
220
221
223

223
328

0

Top Front 18"
Tray #8 AWG

On Rungs
Max (OF)

241
247
253
260
266
273
279
286
292
299
304
310
315
320
324
328
332
335
338
341
344

344
404

Top Front 18"
Tray #8 AWG

On Rungs
Avg (OF)

202
206
210
214
218
221
225
228
232
235
239
243
246
249
252
256
259
262
266
269
272

272
328

P 0 ,
.4.

VI CO

*'VOAP

TVA / TSI.Project No. 97187



Project No. 97187 TVA / TSI. September 20, 1994

Center Front 18"
Tray #8 AWG

On Rungs
Max (OF)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
1 5
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Time
(min)

Bottom Front 18"
Tray #8 AWG

On Rungs
Max (OF)

79
79
79
79
79
79
80
81
83
85
88
9 1

95
99

1 03
1 08
113
118
1 23
1 29
136
142
1 48
1 54
161
166
172
178
183
1 88
1 94
1 99
203
208
212
217
221
226
231
236

276

Center Front 18"
Tray #8 AWG

On Rungs
Avg (OF)

78
78
78
78
78
78
78
79
80
81
82
84
86
88
91
94
98

1 01
1 05
1 09
114
118
1 23
1 27
1 32
1 37
142
146
151
1 56
161
1 65
1 69
174
178
1 82
1 86
1 91
1 95
1 99

4 A Po

0A

V. ;

Ojy * 6e

78
78
78
78
78
79
79
80
81
84
87
90
94
98

1 03
1 08
113
119
1 24
1 30
1 36
1 43
1 49
155
161
1 68
173
1 80
1 86
192
1 97
202
208
214
219
223
228
233
237
242



Project No. 97187 TVA / TSI
2Sb ,

September 20, 1994

Time
(min)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

Center Front 18"
Tray #8 AWG

On Rungs
Max (OF)

241
247
253
258
265
271
277
283
289
295
301
306
311
316
321
325
330
334
338
341
345

345
404

Center Front 18"
Tray #8 AWG

On Rungs
Avg (OF)

203
206
210
214
217
220
224
227
230
233
236
238
241
244
246
249
252
256
259
263
267

267
328

Bottom Front 18"
Tray #8 AWG

On Rungs
Max (IF)

247
252
256
261
266
272
277
283
288
293
298
303
308
313
317
321
326
330
335
339
343

343
403

4 A P

0 A

of0 tAlo'e



Project No. 97187 TVA / TS1. September 20, 1994

Time
(min)

Rear 18" Tray
#8 AWG

Under Rungs
Max (IF)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Bottom Front 18"
Tray #8 AWG

On Rungs
Avg (OF)

77
77
77
77
77
77
77
78
79
80
82
84
86
89
92
95
98

1 02
1 06
111
115
1 20
1 24
129
1 34
139
144
148
153
1 58
163
1 68
1 72
177
1 82
1 86
1 90
195
1 99
203

Rear 18" Tray
#8 AWG

Under Rungs
Avg (OF)

80
80
80
82

1 38
151
1 52
150
1 50
1 36
1 25
118
117
11 9

1 23
1 26
130
1 36
140
1 45
1 50
1 55
1 59
1 64
1 68
173
177
181
185
189
1 93
1 97
201
205
208
211
214
217
219
221

Po
1'

78
78
78
78
8 1
82
84
86
88
90
92
95
97

100
1 03
1 06
109
113
116
11 9
1 22
126
129
133
1 37
1 40
143
1 46
1 50
1 53
1 55
158
1 60
1 63
165
1 67
169
171
1 74
176

1tA O
0,oA¶Oe

2 78M

0 A

0

Rear 18" Tray
5"0 Air Drop

#8 AWG
Max (IF)

81
81
81
81
81
82
83
83
83
83
84
84
85
86
88
89
9 1
93
95
97

1 00
1 02
1 05
1 07
110
113
116
11 9
1 22
1 27
1 30
133
1 37
1 38
1 40
1 43
1 46
1 50
152
1 54



September 20, 1994 2 5

Time
(min)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

Bottom Front 18"
Tray #8 AWG

On Rungs
Avg (OF)

208
212
216
219
223
227
230
233
236
239
241
244
247
249
252
254
257
260
263
267
271

271
327

Rear 18" Tray
#8 AWG

Under Rungs
Max (IF)

224
227
230
233
236
239
241
244
247
250
253
256
259
262
266
269
272
275
278
282
285

285
405

Rear 18" Tray
#8 AWG

Under Rungs
Avg (IF)

178
1 80
1 82
1 84
1 86
1 88
1 91
1 93
1 96
1 99
202
204
207
210
213
216
219
221
224
226
229

229
328

Rear 18" Tray
5"o Air Drop

#8 AWG
Max (IF)

158
161
1 63
1 65
1 68
171
173
175
178
180
181
1 84
1 87

- 190
191
1 93
1 94
1 96
1 97
198
1 99

1 99
406

4 0CsA P
4 . '5.

e -

,V40A00

TVA / TSIProject No. 97187



280
Project No. 97187 TVA / TSI. September 20, 1994

Rear 18" Tray Rear 18" Tray Rear 18" Tray
5"0 Air Drop 2"o Air Drop 2"o Air Drop

Time #8 AWG #8 AWG #8 AWG Avg Wrapped
(min) Avg (OF) Max (OF) Avg (OF) Supports (OF)

0 79 80 78 78
1 79 80 78 78
2 79 80 78 78
3 79 80 78 78
4 79 80 78 79
5 79 80 78 81
6 79 80 78 83
7 80 80 78 85
8 80 81 79 90
9 80 82 79 98

10 81 85 81 111
11 81 87 82 124
12 82 90 84 136
13 83 94 86 147
14 84 100 89 156
15 85 106 93 164
16 86 113 97 171
17 87 119 101 177
18 89 124 105 182
19 90 133 110 187
20 92 144 117 192
21 94 153 124 196
22 96 159 129 200
23 98 163 134 203
24 100 169 140 20.6
25 102 174 144 209
26 105 177 148 211
27 107 182 152 214
28 110 186 156 220
29 113 190 160 225
30 115 193 163 231
31 118 196 166 238
32 120 199 170 244
33 123 201 174 251
34 125 203 177 258
35 127 205 185 266
36 130 206 189 274
37 132 207 192 282
38 134 207 194 290

. 39 137 20p 195 299

o A

to0

RAT0



281
Project No. 97187 TVA / TSI September 20, 1994

Time TC # 1 TC # 2 TC # 3 TC #4 TC # 5 TC # 6 TC # 7 TC # 8 TC # 9
(min) (OF) (OF) (OF) (OF) (OF) (0 F) (OF) (OF) (OF)

0 77 78 78 79 78 78 78 78 79
1 77 78 78 79 78 78 78 78 79
2 77 78 78 79 78 78 78 78 79
3 77 78 78 79 78 78 78 78 79
4 77 78 78 79 78 78 78 78 79
5 77 78 78 79 78 78 78 78 79
6 78 78 79 79 79 79 79 79 79
7 78 79 79 79 80 80 79 79 80
8 79 80 80 80 81 82 80 81 80
9 81 82 82 82 82 83 81 82 82

10 83 84 84 83 83 85 83 85 83
11 86 87 86 86 85 88 85 87 86
12 89 90 89 88 87 91 87 91 88
13 93 94 93 92 90 94 90 95 92
14 97 98 97 96 94 98 94 99 96
15 102 103 101 100 98 102 97 104 101
16 107 108 106 105 102 106 101 110 107
1 7 113 114 111 111 107 111 106 116 112
18 118 119 117 117 113 116 112 121 118
19 124 124 123 123 119 122 117 127 125
20 129 130 128 129 125 127 123 133 131
21 135 135 134 136 132 133 129 139 137
22 140 141 140 142 138 138 135 145 143
23 145 146 146 149 144 144 141 151 148
24 151 152 152 155 151 149 147 157 154
25 156 157 157 160 157 154 152 162 159
26 161 163 163 166 162 159 157 166 164
27 167 170 169 172 168 163 163 171 169
28 172 175 175 177 173 167 167 175 175
29 176 180 181 182 177 171 172 179 180
30 181 185 186 187 181 175 176 183 185
31 185 190 191 191 185 178 179 187 189
32 188 194 196 196 189 182 183 190 194
33 192 197 200 200 193 185 187 195 200
34 195 200 204 203 198 188 190 199 204
35 198 203 208 207 201 192 195 203 207
36 201 205 210 210 204 195 199 207 209
37 203 208 213 212 207 198 202 210 210
38 205 210 214 213 209 201 204 210 210
39 207 213 215 214 211 204 207 211 211
40 209 215 217 216 213 206 210 212 211

.41 211 217 217 2 214 208 212 213 212

o . ,

RAI9



Project No. 97187 TVA / TSI. September 20, 1994

Time TC#1 TC#2 TC#3 TC#4 TC#5 TC#6 TC#7 TC#8 TC#9
(min) (OF) (OF) (OF) (OF) (OF) (OF) ('F) (OF) (OF)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

212
213
214
215
217
221
224
229
234
239
245
250
255
261
266
272
277
283
289

219
221
223
225
228
231
235
239
242
247
251
256
261
267
273
280
286
293
301

289 301
402 403

218
220
221
223
226
228
231
234
237
240
244
249
253
258
264
269
276
282
290

218
220
222
224
227
230
233
236
240
244
248
253
258
263
268
274
281
287
294

216
217
219
221
223
225
227
231
234
237
240
244
248
252
257
261
266
271
277

210
211
213
214
216
218
221
225
228
232
236
240
244
249
254
260
265
271
277

213
215
217
220
223
226
229
232
236
240
244
249
253
258
263
269
274
280
286

290 294 277 277 286
403 404 403 403 403

4 0sA Po.

0' : -'. 11

f. . fto AV

Olt AT e
Awe'

282

215
217
220
222
225
228
232
235
239
243
247
251
256
261
266
272
278
284
290

290
403

212
213
214
215
217
219
221
223
225
228.
230
233
236
240
243
247
251
256
260

260
404



Project No. 97187

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

TC # 10
(OF)

79
79
78
78
79
79
79
79
81
82
84
86
89
92
95
99

1 03
107
111
115
1 20
124
1 29
1 34
1 38
1 43
148
1 52
1 57
161
165
1 70
174
178
1 82
1 86
.1 91
1 95
1 99

; 203
207
210

TC # 11
(OF)

78
78
78
78
79
79
79
79
80
82
84
87
90
94
98

1 01
1 05
1 09
113
118
1 22
1 26
131
135
139
144
148
1 52
1 57
161
1 65
169
173
1 77
1 80
1 84
188
1 92
195
1 98
201
204

TVA / TSI

TC # 12
(OF)

78
78
78
78
78
78
79
79
80
82
83
85
88
91
95
99

1 03
108
112
117
123
1 28
1 33
139
144
149
1 55
1 60
1 65
170
1 75
1 79
1 84
1 89
193
1 97
200
203
206
208
210
211

A

TC # 13
(OF)

78
78
78
78
78
78
79
79
80
81
83
85
88
91
95
99

1 03
1 08
114
120
1 26
1 32
1 38
144
1 50
1 56
161
1 66
171
176
181
1 86
1 90
1 93
1 96
1 99
201
203
205
207
208
210

Po,

4..

September 20, 1994

TC # 14
(OF)

78
78
78
78
78
78
78
79

.79
80
82
84
85
88
91
95
98

1 03
107
1i1

116
121
126
131
1 37
1 42
148
1 53
1 58
163
1 67
172
1 75
1 79
183
1 86
1 90
1 93
1 96
1 98
201
204

TC # 15
(OF)

78
78
78
78
78
78
78
78
79
80
81
82
84
86
89
92
95
99

1 03
1 07
111
115
119
1 23
1 27
132
1 36
140
1 45
1 49
1 53
1 57
161
165
169
1 72
1 76
180
1 83
1 87
1 90
1 93

TC # 16
(OF)

78
78
78
77
77
78
78
78
79
80
81
83
85
87
90
93
96

1 00
103
1 07
112
116
1 20
1 24
129
133
1 37
142
146
1 50
1 54
158
162
166
170
1 73
1 77
181
1 84
1 88
1 91
1 94

- .* O



September 20, 199428a

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

'I -'9146 1 -.4fACO~

TC # 10
(OF)

212
213
214
216
218
220
222
224
225
227
229
232
234
236
238
241
245
248
252

252
404

TC # 11
(OF)

207
209
211
213
215
216
217
219
220
222
224
226
228
230
232
234
237
239
242

242
403

TC # 12
(OF)

212
212
213
213
215
217
220
222
225
227
230
233
236
240
243
247
251
255
259

266
403

TC # 13
(OF)

211
212
213
214
216
219
221
224
226
229
232
236
239
243
247
251
256
261
266

244
403

TC # 14
(OF)

207
209
211
212
213
214
215
216
217
218
219
222
224
226
229
232
236
239
244

243
403

TC # 15
(OF)

1 96
1 99
202
204
207
209
211
213
215
217
219
222
224
227
230
234
237
240
243

245
403

TC # 16
(OF)

1 97
200
203
205
208
210
212
215
217
220
222
225
228
230
233
236
239
242
245

259
403

40 ,, PA.

TVA / TSI.Project No. 97187



September 20, 1994

Time TC # 17 TC # 18 TC # 19 TC # 20 TC # 21 TC # 22 TC # 23
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 79 79 78 78 78 78 78
1 79 79 78 78 78 78 79
2 79 79 78 78 78 78 79
3 79 79 78 78 78 78 78
4 79 79 78 78 78 78 78
5 79 79 78 78 78 78 79
6 79 79 79 78 78 78 79
7 79 79 79 79 79 79 79
8 80 80 80 80 79 80 80
9 81 81 81 82 81 81 81

10 82 82 83 84 83 84 83
11 83 83 84 87 85 86 86
12 85 85 86 91 87 90 89
13 87 87 89 94 90 93 93
14 90 90 92 98 94 97 98
15 93 93 95 102 98 102 102
16 96 96 98 105 102 106 107
17 99 99 102 110 106 111 112
18 103 103 106 114 111 116 117
19 107 108 111 119 117 121 122
20 111 112 115 124 122 126 128
21 115 116 120 128 127 130 133
22 119 120 124 132 132 135 138
23 123 125 129 137 137 141 143
24 127 129 134 141 141 146 148
25 131 134 138 145 145 151 154
26 135 138 143 149 148 156 159
27 140 142 148 153 151 162 164
28 144 147 153 157 154 167 169
29 148 151 158 161 156 172 174
30 152 155 162 166 158 177 179
31 156 160 167 170 161 181 183
32 160 163 171 175 164 186 187
33 164 168 175 179 168 189 191
34 168 172 180 183 171 193 194
35 172 175 186 186 175 197 198
36 176 179 192 189 178 200 201
37 180 183 197 192 181 202 205
38 183 186 202 195 184 205 210
39 187 190 205 197 187 208 212
40 190 193 208 200 190 210 214
41 193 196 210 202 193 211 215

40 A Po

0 A

100
*i'A

TVA / TSIProject No. 97187



Project No. 97187 TVA / TSI

Time TC # 17 TC # 18 TC # 19
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

1 96
1 99
202
204
206
209
211
213
215
218
220
223
226
228
231
234
238
241
244

244
404

199
201
204
206
208
210
212
213
215
216
218
220
223
225
228
232
235
238
242

242
404

210
211
211
212
214
215
217
218
220
222
224
227
230
233
236
240
243
247
251

251
403

TC # 20
(OF)

204
206
208
209
211
212
215
217
222
225
229
235
241
246
251
255
260
265
271

271
403

September 20, 1994

TC # 21
(OF)

1 96
1 98
201
203
204
206
207
208
209
210
211
212
212
213
214
216
219
222
227

227
403

TC # 22
(OF)

213
214
216
219
222
224
227
231
233
237
240
244
249
253
257
262
266
271
275

275
403

TC # 23
(OF)

217
219
222
226
230
234
239
243
248
252
257
261
266
271
275
280
285
290
295

295
403

,4 0CA Po

TO ''''- °t. c

0 Af'O.- 0
RAT ,

280



Project No. 97187

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
2 1
22
23
24
25
26
27
28
29
30
3 1
32
33
34
35
36
37
38
39
40
4 1

TC # 24
(OF)

79
79
79
79
79
79
79
79
80
81
83
86
89
92
96

1 01
1 06
111
116
1 22
1 27
1 33
139
144
1 50
1 55
161
1 66
1 72
1 77
1 82
1 87
191
196
202
206
209
210
211
212
214
215

TC # 25
(OF)

79
79
79
79
79
79
80
80
81
82
84
86
89
92
96

1 00
1 05
111
117
123
129
136
1 42
148
1 54
1 60
1 66
172
177
1 83
1 88
1 93
1 97
201
204
206
208
210
211
213
214
216

TVA / TSI

TC # 26
(OF)

79
79
79
79
79
79
79
80
81
82
83
85
88
91
94
99

1 04
109
115
121
1 27
1 33
139
1 45
151
1 56
161
1 67
1 72
1 77
181
1 86
1 90
1 93
1 97
200
203
206
209
211
213
215

HA

TC # 27
(OF)

79
79
79
79
79
79
79
80
80
81
82
84
86
88
91
94
98

102
1 07
112
117
123
129
1 36
143
149
1 55
161
1 66
171
176
181
1 84
189
1 94
1 99
203
205
207
209
211
211

t,

*

TC # 28
(0F)

79
79
79
79
79
79
79
80
81
82
84
86
88
9 1
94
98

1 02
1 07
112
117
1 22
1 28
1 33
1 38
144
1 49
1 54
159
1 64
1 68
173
177
181
185
189
1 93
1 97
201
205
207
210
212

2b 1
September 20, 1994

TC # 29
(OF)

80
80
80
80
80
80
80
81
83
85
87
89
92
96
99

1 03
1 08
113
118
1 24
1 30
136
1 42
1 47
153
159
1 64
170
175
1 80
1 85
1 90
1 95
200
206
210
212
213
213
214
214
215

TC # 30
(OF)

79
79
79
79
79
79
80
81
82
84
86
89
91
95
99

103

1 08
113
118
1 23
129
1 35
1 42
148
1 54
1 60
1 66
171
1 77
182
188
1 93
1 98
203
206
208
209
210
211
211
212
213

oAV'
&0gtATo0



September 20, 1994 2 8g

Time TC # 24 TC # 25 TC # 26
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

219
222
225
228
232
235
239
244
248
253
257
261
266
270
274
278
283
287
292

292
404

218
220
223
226
229
233
237
241
245
250
254
259
263
267
272
276
280
285
289

289
404

218
220
223
226
230
233
236
240
244
248
252
256
260
265
269
273
277
282
-286

286
404

TC # 27 TC # 28 TC # 29 TC # 30
(0F)

212
213
214
215
216
218
219
222
224
226
229
232
235
239
242
246
250
254
259

259
404

(0F)

213
214
215
217
218
220
222
224
226
229
231
234
237
239
243
246
250
254
259

259
404

(0 F)

216
217
218
220
222
224
227
230
233
236
240
243
247
251
256
260
266
272
278

278
405

(0F)

214
215
216
218
220
222
224
226
229
231
234
237
2.40
243
247
250
254
258
262

262
404

A P

, . . e0 A.1
.. . I I

.- a, to. ,cs

t I 4(-

Project No. 97187 TVA / TSI



Project No. 97187 TVA / TSI.

Time TC # 31 TC # 32 TC # 33
(min) (OF) (OF) (OF)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41.

79
79
79
79
79
79
80
80
82
83
86
88
91
94
98

1 01
1 05
110
114
118
1 23
128
1 33
1 38
1 43
1 48
1 52
1 57
161
1 65
1 70
1 74
1 78
1 82
1 86
1 90
1 94
198
201
205
210
213

79
79
79
79
79
79
79
79
81
82
83
85
88
90
93
96
99

1 02
1 06
109
113
117
1 22
126
1 30
1 35
140
144
149
153
1 58
1 62
1 66
1 70
1 75
1 79
185
1 91
1 98
204
207
209

78
78
78
78
78
78
79
79
81
82
84
87
90
93
96

1 00
1 04
1 08
112
117
121
1 26
131
135
1 40
1 44
149
154
1 58
1 63
1 68
173
178
1 84
1 96
204
207
209
209
210
210
201

0

TC # 34
(OF)

78
78
78
78
78
78
79
81
83
86
90
94
99

1 04
1 09
114
1 20
125
131
1 37
143
149
1 55
161
1 67
173
179
1 85
1 93
201
205
206
207
208
209
209
210
211
212
213
215

oe 2 1 6

A

September 20, 1994

TC # 35 TC # 36 TC # 37
(OF)

78
78
78
78
78
78
79
80
82
84
87
90
94
98

1 03
1 08
113
11 9
125
131
1 36
141
146
151
1 56
1 60
1 65
1 69
174
177
181
1 84
188
1 91
1 95
1 99
204
207
209
210
211
212

(0F)

78
78
78
78
78
78
79
79
81
83
85
88
9 1
94
98

1 02
1 07
112
118
1 23
129
1 34
139
143
148
1 52
1 57
161
1 65
169
1 72
176
179
183
1 87
1 90
1 94
198
201
204
206
209

(OF)

78
78
78
78
78
79
79
81
83
86
90
95
99

1 04
110
115
121
1 27
133
139
144
1 48
1 53
158
1 63
168
172
1 76
181
185
189
1 93
196
1 99
201
205
208
210
211
212
215
219

OftA¶O'

289



Project No. 97187 TVA / TSI .

Time TC # 31 TC # 32 TC # 33
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
51
52
53
54
55

. 56
57
58
59
60

Max Temp:
Max Allowed:

214
215
216
218
220
221
223
225
226
228
230
233
235
237
240
244
247
251
255

255
404

210
211
212
213
213
214
215
215
216
217
219
220
222
224
226
228
231
233
236

236
404

211
212
212
214
216
217
219
221
224
226
229
232
235
239
243
246
251
255
260

260
403

4 0 A

o0'

TC # 34
(OF)

218
220
221
224
226
229
232
236
240
244
249
254
260
266
272
279
286
293
300

300
403

25O
September 20, 1994

TC # 35 TC # 36 TC # 37
(0F)

214
216
218
220
223
226
229
232
236
240
244
249
254
259
265
270
277
283
290

290
403

(0F)

212
215
219
223
228
232
236
241
246
251
255
260
265
270
275
280
284
289
294

294
403

(OF)

223
227
230
234
238
242
247
252
257
263
269
275
281
288
294
301
307
312
318

318
403

P0

A4

'0 .', ,6c
059ATl



September 20, 1994

Time TC # 38 TC # 39 TC # 40 TC # 41 TC # 42 TC # 43 TC # 44
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 78 78 78 78 77 77 78
1 78 78 78 78 77 77 78
2 78 78 78 78 77 77 78
3 78 78 78 78 77 77 78
4 78 78 78 78 77 77 78
5 78 78 78 78 77 77 78
6 79 79 79 78 77 77 78
7 81 80 80 79 77 78 79
8 83 81 82 80 78 79 79
9 85 83 84 81 79 80 81

10 88 85 86 83 80 82 82
11 91 87 89 85 82 84 85
12 94 90 92 87 84 87 88
13 98 93 96 90 86 91 92
14 103 97 101 94 89 96 97
15 107 101 105 97 91 100 101
16 112 105 109 102 94 105 106
17 116 109 114 106 98 110 111
1 8 121 113 118 111 101 115 116
19 126 118 122 115 105 120 122
20 131 122 127 120 109 126 127
21 136 127 131 125 113 131 134
22 140 132 135 130 117 136 140
23 145 136 139 135 121 142 146
24 150 141 144 140 126 147 152
25 154 145 148 145 130 153 158
26 159 150 152 150 134 158 164
27 164 155 156 154 138 163 169
28 169 159 160 159 143 169 174
29 173 164 164 162 147 173 179
30 178 168 168 166 152 178 183
31 183 172 172 170 156 181 186
32 188 177 175 174 159 184 189
33 194 181 179 177 163 187 192
34 199 185 183 180 167 190 194
35 204 190 186 184 170 192 196
36 208 195 190 187 174 194 199
37 211 200 194 191 178 196 200
38 212 203 197 194 181 198 202
39 213 207 201 198 185 200 203
40 215 209 204 201 188 203 205

*41 217 211 28APo 204 191 205 206

*. .4,

OftAtO 0

Project No. 97187 TVA / TSI



September 20, 1994 202

Time TC # 38 TC # 39 TC # 40
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

219
222
226
230
234
238
243
247
252
258
263
269
274
280
287
293
299
305
311

311
403

214
216
218
223
227
232
237
242
247
252
257
263
268
273
278
284
289
294
299

299
403

208
210
211
212
213
214
214
215
216
217
221
226
231
238
244
250
257
262
269

269
403

0

TC # 41
(OF)

206
208
210
211
213
215
218
220
222
225
227
229
232
235
240
244
250
255
261

261
403

TC # 42
(OF)

1 94
1 97
200
203
205
207
209
211
213
215
218
220
222
223
225
228
230
232
235

235
402

TC # 43
(OF)

207
209
211
213
216
219
225
232
239
245
252
258
264
269
275
280
286
292
298

298
402

TC # 44
(OF)

207
208
208
208
212
221
229
237
245
252
258
265
271
277
284
290
297
303
310

310
403

P 0

.4

1' o
0I A0

Project No. 97187 TVA / TSI .



Project No. 97187

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
2 1
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0
41

TVA / TSI

TC # 45 TC # 46 TC # 47
(OF) (0F) (OF)

79
78
78
78
78
79
79
79
80
81
83
85
88
92
96

1 01
1 06

1i1

117
1 22
128
1 34
139
144
1 50
155
1 62
1 68
1 74
179
1 84
1 87
1 90

1 93
1 95
198
200
203
204
205
206
208

79
78
79
78
78
78
79
79
80
81
83
85
88
9 1

95
1 00

105
1i1

116
1 22
1 28
1 34
139
1 45
1 50
1 56
161
1 67
1 72
178
182
1 85
1 89
1 93
195
198
201
203
205
207
208
210

78
78
78
78
78
78
79
79
80
81
83
85
88
9 1

95
99

1 04
10 9
115
121
1 26
1 32
1 38
144
149
1 54
1 59
1 64
168
173
1 78
1 83
1 87
1 90

1 94
1 97
201
204
207
209
211
2 JA

TC # 48
(OF)

78
78
78
78
78
78
79
79
81
82
84
86
89
92
96

1 00
1 05
110
116
121
1 27
1 33
139
145
151
1 57
1 63
169
1 74
1 78
1 82
1 86
1 90
1 94
1 98
202
206
209
212
213
214
215

oA

September 20, 1994

TC # 49 TC # 50 TC # 51
(0F)

78
78
78
78
78
78
79
80
81
83
85
88
90

93
97

1 02
1 06
111

116
1 22
1 27
133
139
145
151
1 56
1 60
1 65
170
1 75
1 82
1 88
194
1 99

203
207
209
211
212
213
214
215

(0 F)

78
78
78
78
78
78
78
79
80
81
83
85
87
90

93
97

1 01

1 06
111

117
1 22
128
133
1 38
144
148
153
1 58
163
1 68
173
178
183
1 87
1 91

1 94
1 97
1 99

202
204
206
208

(0F)

78
78
78
78
78
78
78
78
79
79
80
82
84
86
88
91

95
99

1 03
1 08
113
118
123
1 27
1 33
1 37
142
1 47
1 52
1 56
161
166
171
175
180
183
1 87
191
1 94
1 98
201
204

'r , , .
Ar

OJ6 IA¶f0

2D3



September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 45
(OF)

211
212
213
215
223
230
236
243
249
256
263
269
277
284
292
299
307
314
321

321
404

TC # 46 TC # 47
(OF) (OF)

211
213
215
218
222
227
233
238
244
250
256
262
268
274
281
288
296
303
311

311
404

213
214
215
216
218
220
222
226
229
234
238
243
248
254
261
268
275
283
292

292
403

TC # 48
(OF)

215
216
216
217
219
220
222
224
227
231
235
240
245
251
257
264
271
279
287

287
403

TC # 49 TC # 50 TC # 51
(OF)

216
217
219
222
225
228
232
236
240
244
249
254
260
265
272
278
285
292
299

299
403

(OF)

210
212
214
216
219
222
225
229
232
236
240
244
249
254
259
264
270
276
283

283
403

(OF)

207
210
212
215
218
221
225
228
232
236
240
245
250
255
260
266
272
277
284

284
403

e4pA Po

0 .A

< . I; I 0
onto

Project No. 97187 TVA / TSI



September 20, 1994

Time TC # 52 TC # 53 TC # 54 TC # 55 TC # 56 TC # 57 TC # 58

(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 78 78 78 78 78 78 78
1 78 78 78 78 78 78 78
2 78 78 78 78 78 78 78
3 78 78 78 78 78 78 78
4 78 78 78 78 78 78 78
5 78 78 78 78 78 78 78
6 78 78 78 78 78 78 78
7 78 79 78 78 78 78 78
8 79 80 79 79 79 79 78
9 80 81 80 80 79 80 79

10 81 83 81 81 80 81 80
11 82 85 83 82 82 83 81
12 85 87 85 84 83 85 82
13 87 90 87 86 85 87 84
14 91 94 90 89 88 89 87
15 95 98 94 92 90 92 89
16 99 101 97 95 93 95 92
17 103 106 102 98 97 99 96
18 108 110 106 102 100 102 99
19 113 116 111 107 104 106 103
20 118 121 116 111 107 109 107
21 123 126 121 116 112 113 111
22 128 132 126 121 116 117 115
23 133 137 132 126 120 121 119
24 138 142 137 131 125 125 123
25 144 148 143 136 129 129 127
26 149 153 149 142 133 134 132
27 154 159 155 147 138 138 136
28 160 164 162 152 143 142 140
29 165 170 168 157 147 146 144
30 170 176 174 162 151 150 149
31 174 181 179 166 156 154 152
32 179 186 185 171 160 158 157
33 183 191 189 176 165 163 161
34 187 195 193 181 169 166 165
35 191 199 197 186 173 171 169

36 194 203 200 190 176 175 173
37 198 206 203 193 180 179 177
38 201 209 206 196 184 183 181
39 204 212 208 199 187 189 185
40 208 215 211 202 191 193 188
41. 211 218 213A P 204 194 197 191

0 A

.. - i

- < An-'V . -
01 --Al5

TVA / TSI .Project No. 97187



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 52
(OF)

215
218
222
226
229
233
237
242
246
251
255
260
265
270
275
280
286
291
297

297
403

TC # 53
(OF)

221
225
228
232
236
239
243
247
251
256
261
266
272
278
284
291
298
305
312

312
403

TVA / TSI.

TC # 54
(OF)

216
218
221
224
227
230
233
237
241
245
250
254
259
264
269
275
281
287
293

293
403

TC # 55
(OF)

207
209
211
213
215
217
219
222
224
227
230
233
236
239
243
247
251
255
260

260
403

TC # 56
(OF)

1 97
200
203
205
208
210
212
214
216
218
220
222
224
226
228
230
232
235
237

237
403

September 20, 1994

TC # 57
(OF)

1 99
202
205
207
210
212
214
216
218
221
223
225
227
229
231
234
237
240
243

243
403

TC # 58
(OF)

1 94
1 97
200
202
204
206
208
209
211
213
214
216
218
221
224
227
230
234
238

238
403

*vA Po#

,0 -. - AtV
$_,_- ,'

0IRA1¶

296



September 20, 1994 297

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3

I 14
1 5
1 6
1 7
1 8
1 9
20
2 1
22
23
24
25
26
27
28
29
30
3 1
32
33
34
35
36
37
38
39
40
41

TC # 59 TC # 60 TC # 61 TC # 62
(O F) (OF) (OF) (OF)

77
77
77
77
77
78
78
78
79
80
82
84
86
88
92
95
98

1 02
1 06
110
114
119
123
1 27
131
135
1 39
144
148
1 52
156
161
1 65
1 69
174
181
185
189
193
1 96
199

201

77
77
77
77
77
78
78
79
80
81
82
84
86
89
92
95
98

1 02
1 05
1 09
113
118
1 22
126
1 30
1 34
1 38
142
146
1 50
1 54
1 58
163
1 67
171
175
179
183
1 87
1 91
1 95
1 99

78
78
78
78
78
78
78
78
79
79
80
81
83
85
87
89
92
95
99

1 02
1 06
110
114
119
1 22
1 27
131
1 35
139
143
1 47
151
1 55
1 60
1 64
168
172
1 76
1 80
183
1 87
10,

0

Vr
IVfO AT . v

78
78
78
78
78
78
78
78
78
79
80
81
83
85
87
89
93
96

1 00
1 04
108
112
117
121
126
1 30
1 34
1 38
143
147
151
1 55
1 58
1 62
165
1 69

173
176
1 80
1 83
1 87

1 91

to

TC # 63
(OF)

77
77
77
77
77
77
78
78
.78
79
79
80
82
83
85
87
89
92
95
99

1 02
1 06
11 0
114
11 9
1 23
1 27
131
136
140
144
148
1 53
1 57
161
1 65
169
1 73
177
181
1 84
1 88

TC # 64
(OF)

77
77
77
77
77
77
77
78
79
80
81
82
84
86
89
91
94
97

1 00
1 04
1 08
112
116
120
1 24
1 28
1 32
136
140
144
1 49
1 52
1 57
161
1 64
169
1 72
1 76
1 80
1 84
1 88
1 91

TC # 65
(OF)

78
77
77
77
77
78
78
78
80
81
82
84
86
88
9 1
93
96

1 00
103
1 07
1 10
114
118
1 22
1 26
130
1 34
138
143
1 47
151
155
1 59
163
1 67
171
175
1 80
1 84
1 88
193
1 96

TVA / TSI .Project No. 97187



Project No. 97187 TVA / TSI.

Time TC # 59 TC # 60 TC # 61
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

204
206
209
211
213
215
218
220
222
225
228
231
234
238
241
245
250
254
259

259
402

202
205
208
211
214
217
220
223
226
229
232
235
238
240
244
247
250
253
257

257
402

1 94
1 97
200
202
205
207
210
211
212
213
214
215
217
219
221
223
226
228
231

231
403

06GA

TC # 62
(OF)

1 94
1 97
200
202
204
205
207
208
209
210
211
213
214
216
217
219
221
223
225

225
403

September 20, 1994

TC # 63 TC # 64
(OF) (OF)

191
194
1 97
1 99
202
203
204
206
207
208
209
210
210
211
212
214
216
218
221

221
402

1 95
1 98
200
203
205
207
209
211
213
215
217
219
222
224
227
230
233
236
240

240
402

TC # 65
(OF)

200
202
205
207
209
211
213
216
218
221
224
227
230
233
237
241
245
249
253

253
403

to
':

f e , t

*tA Ar

296



Project No. 97187 TVA / TSI

Time TC # 66 TC # 67 TC # 68
(min) (0F) (OF) (0 F)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

78
78
78
78
78
78
78
78
79
80
81
83
85
87
89
92
95
98

1 01
1 05
1 09
113
117
121
125
129
133
137
1 42
1 46
1 50
1 54
1 58
162
1 66
1 70
1 74
178
1 82
1 86
1 90

1 93

78
78
78
78
78
78
78
78
79
80
80
82
83
85
87
89
92
95
98

102
1 05
1 09

113
118
1 22
1 26
1 30
1 34
139
143
147
151
155
159
1 64
1 68
1 73
177
1 82
1 86
1 90

1 93

78
78
78
78
78
78
78
78
79
80
82
83
85
87
90
93
96
99

1 03
107

1 0
114
118
122
1 27
1 30
135
139
1 43
1 47
151
155
159
1 63
1 67
171
1 75
1 80
1 84
1 87
191
1s4

0o

TC # 69
(OF)

78
78
78
78
78
78
78
79
79
81
82
84
85
88
90
94
97

1 00
1 04
1 08
111
115
1 20
1 24
1 28
1 32
1 37
141
145
1 50
154
1 58
1 62
167
172
1 77
1 82
1 87
1 91
1 95
1 98

t 201
..

249
September 20, 1994

TC#70 TC # 71 TC # 72
(°F)

78
78
78
78
78
78
78
79
80
81
82
84
86
89
91
94
98

1 01
105
1 09
113
117
121
1 26
1 30
1 34
1 38
142
147
1 50
1 54
1 58
1 62
1 66
170
1 75
179
1 83
1 87
1 91
1 93
1 97

(0F)

77
77
77
77
77
77
78
78
79
80
81
82
84
86
89
92
95
98

1 02
1 06
1 09
113
117
121
125
1 30
1 34
1 38
142
1 46
1 50
1 54
1 58
1 62
166
1 70
174
1 78
181
1 85
188
1 91

(°F)

77
77
77
77
77
77
78
78
80
81
83
86
89
93
97

1 02
1 07
112

1 9
125
1 32
1 39
147
1 54
161
1 66
1 72
177
1 83
1 87
1 91
1 94
1 97
1 99
201
202
203
204
205
205
206
207

¢90 - A,*0Ir, 42
00- A 0



September 20, 1994 3 00

Time TC # 66 TC # 67 TC # 68
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

1 96
1 98
201
203
205
207
209
211
213
216
219
222
225
228
231
235
240
244
248

248
403

1 96
1 99
201
203
205
206
208
209
210
211
212
213
215
218
221
225
229
234
238

238
403

1 97
1 99
202
204
206
208
210
211
214
216
218
221
223
226
229
232
235
238
241

241
403

0

TC # 69
(OF)

203
205
208
209
210
211
212
213
213
214
216
217
219
221
223
226
230
233
237

237
403

TC # 70 TC # 71 TC # 72
(OF)

1 99
201
203
205
206
208
209
210
211
211
212
214
219
224
229
233
238
243
247

247
403

(OF)

1 94
1 97
1 99
201
203
205
206
207
208
210
211
212
213
214
215
216
218
221
227

227
402

(OF)

209
209
210
212
217
226
234
243
252
260
268
275
283
290
297
304
311
318
324

324
402

to
At

°1' 016 1~

TVA / TSIProject No. 97187



Project No. 97187

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

TC # 73
(°F)

78
78
78
78
78
78
79
79
80
82
84
87
90
94
99

103
1 08
114
120
1 26
1 32
139
1 45
151
1 58
1 64
1 70
1 76
182
1 87
1 92
1 95
1 98
200
202
203
204
206
207
208
209
211

TC # 74
(OF)

79
79
79
79
79
79
79
80
81
83
86
88
92
95

1 00
1 04

1 0
115
121
1 27
1 34
140
1 48
1 56
1 64
171
1 78
1 84
1 90
195
201
204
208
210
212
213
213
214
214
214
215
215

TVA / TSI

TC # 75
(OF)

79
79
79
79
79
79
79
80
81
83
85
88
92
96

1 00
105
1i1

116
122
129
135
1 42
148
154
160
1 67
173
179
184
189
1 94
1 97
200
203
205
207
209
210
212
213
215

0 A

TC # 76
(OF)

79
79
79
79
79
79
79
80
81
83
85
87
90
94
98

103
1 08
113
119
1 25
131
1 37
143
149
1 55
1 62
1 68
1 74
180
185
1 90
193
1 96
200
202
205
207
209
211
213
215
217

301
September 20, 1994

TC # 77
(OF)

79
79
79
79
79
79
79
79
81
82
83
86
88
91
95
99

104
1i1
118
125
131
1 36
142
1 47
1 53
1 57
1 62
1 67
171
1 75
1 80
1 83
1 87
1 91
1 95
198
201
204
207
210
213
214

TC # 78
(°F)

79
79
79
79
79
79
79
79
80
81
83
84
87
89
93
96

1 01
105
110
116
1 22
128
1 33
139
144
1 50
155
159
1 63
1 67
1 70
1 74
1 77
181
187
192
1 96
1 99
203
205
208
211

TC # 79
(OF)

78
78
78
78
78
78
78
79
79
80
80
82
83
85
87
89
93
97

1 02
1 07
113
119
1 25
131
1 36
141
146

151
1 55
159
163
1 67
171
1 74
1 77
181
1 84
1 88
1 91
1 94
1 97
200

I- . . - '0
0JWAn,



Project No. 97187 TVA / TSI

302
September 20, 1994

TC # 73 TC # 74 TC # 75
(OF) (OF) (OF)

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

212
214
215
219
224
232
239
246
254
261
268
276
283
290
298
306
313
321
328

328
403

216
216
217
218
221
225
231
238
245
253
262
271
281
291
301
310
320
328
337

337
404

220
224
229
235
241
248
255
262
269
277
285
292
300
308
316
323
330
337
343

343
404

TC # 77 TC # 78 TC # 79TC # 76
(OF)

219
221
224
228
232
236
241
247
252
259
266
273
281
288
296
304
312
319
326

326
404

(OF)

214
215
216
218
220
222
225
228
231
235
238
243
247
252
257
262
267
273
280

280
404

(OF)

214
215
216
217
218
220
222
224
226
229
232
235
238
241
245
248
252
257
261

261
404

OA Pot

X6 -o:

0. '
t ' A0

10* ' -- N

(OF)

202
205
207
209
211
213
215
217
219
222
225
228
231
234
237
240
244
247
251

251
403



Project No. 97187 TVA / TSI

Time TC # 80 TC # 81 TC # 82
(min) (OF) (OF) (OF)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

78
78
78
78
78
78
78
78
79
79
80
81
81
83
85
87
89
92
96

1 00
1 05
110
115
1 20
1 26
131
1 36
141
1 46
151
1 55
1 60
1 64
1 68
171
1 75
179
183
1 86
189
1 93
1 96

78
78
78
78
78
78
78
78
79
79
80
81
83
84
87
90
94
98

1 02
107
112
118
1 24
129
1 34
140
1 45
1 50
1 56
161
166
171
176
181
1 85
189
1 93
1 96
1 99
202
204
207

78
78
78
78
78
78
78
78
79
79
80
81
82
84
87
90
93
97

1 01
1 05
11 0
115
1 20
1 25
1 30
1 35
140
1 45
151
1 56
161
167
173
1 78
1 83
1 87
1 92
195
1 99
202
205
2 A

0

TC # 83
(OF)

78
78
78
78
78
78
78
78
79
79
80
82
83
85
88
91
95
99

1 03
1 07
112
117
1 22
127
1 32
1 37
143
148
1 54
1 60
1 65
170
175
1 79
1 83
1 87
1 91
1 94
1 97
200
203
205

.5.

TC # 84
(OF)

78
78
78
78
78
78
78
78
79
79
80
81
83
86
89
92
96

100
104
1 09
113
118
123
1 28
1 32
1 37
142
147
1 52
1 56
1 60
1 64
1 68
1 72
176
1 80
184
187
1 91
1 94
1 97
200

303
September 20, 1994

TC # 85
(OF)

78
78
78
78
78
78
78
78
79
80
81
82
83
85
88
90
93
97

100
1 04
1 08
112
117
121
126
1 30
1 35
140
1 45
149
1 53
1 57
161
1 65
169
1 73
1 77
181
1 84
1 88
1 91
1 95

TC # 86
(OF)

78
78
78
78
78
78
78
79
79
80
82
83
85
87
90
93
96
99

1 02
1 06
110
114
118
1 22
126
131
1 35
139
143
1 47
151
155
159
1 63
168
1 72
1 76
1 80
183
1 87
1 90
1 94

OV. O
Vo t r Af



September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 80
(0F)

200
202
205
208
210
212
213
215
216
218
220
222
224
227
229
232
235
237
241

241
403

TC # 81
(OF)

209
211
213
214
215
216
218
219
221
223
225
228
230
233
236
238
241
244
248

248
403

TC # 82
(OF)

209
211
213
215
217
219
221
223
225
227
230
232
235
238
241
244
247
250
253

253
403

4A

0. a.

TC # 83
(OF)

208
210
212
215
217
220
222
224
227
229
232
234
237
240
242
245
248
251
254

254
403

TC # 84
(OF)

203
205
208
210
211
213
214
215
216
218
219
220
222
223
225
227
229
232
235

235
403

TC # 85
(OF)

1 97
200
202
205
207
209
210
212
214
216
218
219
221
223
225
227
229
231
233

233
403

TC # 86
(OF)

1 97
200
203
206
208
211
213
216
218
221
223
226
228
231
233
236
239
243
246

246
403

P 0

.4

*1'*
Oft Al -

Project No. 97187 TVA / TSI.



Project No. 97187

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

.41

TC # 87
(OF)

78
78
78
78
78
78
78
78
79
79
80
81
83
84
86
89
91
94
97

1 01
104
1 08
112
116
120
1 24
129
1 33
1 38
142
1 46
151
1 55
1 59
163
1 67
171
1 76
179
183
1 87
1 90

TC # 88
(OF)

77
77
77
77
77
77
77
78
79
80
82
83
85
88
90
93
96

1 00
1 03
1 07
111
115
119
1 24
1 28
132
136
141
145
149
153
1 57
161
165
169
1 73
1 77
181
185
1 88
1 92
1 95

TVA / TSI

TC # 89
(OF)

77
77
77
77
78
79
80
82
84
85
87
88
89
92
94
96
99

1 02
1 05
1 09
112
116
1 20
1 24
1 28
1 32
1 37
142
146
1 50
1 55
1 59
1 63
1 67
171
176
180
1 84
1 88
1 92
1 96
24OSA

TC # 90
(OF)

77
78
77
78
78
78
79
80
82
83
85
87
89
91
93
96
99

1 02
1 05
1 09
113
117
121
125
1 29
1 33
1 37
141
145
149
153
1 56
160
164
168
1 72
176
181
1 85
1 88
1 92

P 196

.A

September 20, 1994

TC # 91
(OF)

77
77
77
77
77
78
78
78
79
80
81
83
84
86
89
91
94
97

1 01
104
1 08
112
116
11 9
123
1 27
1 32
1 36
140
144
1 48
1 52
1 56
1 60
1 65
169
1 73
1 77
181
1 85
189
1 92

TC # 92
(OF)

77
77
77
77
77
77
77
78
78
79
80
81
83
84
86
89
91
94
97

1 01
104
108
112
115
1 20
124
1 28
1 32
1 37
141
1 45
1 50
1 54
158
163
1 67
171
175
1 80
1 84
1 87
1 90

TC # 93
(OF)

78
78
78
78
78
78
78
79
80
81
82
84
86
88
91
94
97

1 00
1 04
1 07
111
115
11 9
1 23
1 27
131

1 34
1 39
143
147
1 52
1 56
161
1 66
171
1 77
183
1 88
1 92
195
1 99
201

ftA'f

c x0



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 87
(OF)

1 93
1 96
199
202
205
206
207
208
209
210
211
212
213
215
216
218
220
222
224

224
403

TC # 88
(OF)

1 98
201
203
206
209
211
214
216
218
221
223
226
229
232
235
238
241
245
249

249
402

TVA / TSI.

TC # 89
(OF)

203
207
210
213
216
219
222
225
228
231
234
237
240
244
247
250
254
257
261

261
402

4,iGA

0

TC # 90
(OF)

1 99
202
205
208
210
213
215
217
219
222
224
227
230
234
237
241
245
249
254

254
402

September 20, 1994

TC # 91
(OF)

1 96
1 99
202
204
207
209
211
214
216
218
220
223
226
229
232
235
239
243
247

247
402

TC # 92
(0F)

1 93
1 96
1 99
201
203
205
207
209
211
213
215
217
220
222
225
227
231
234
238

238
402

TC # 93
(OF)

204
206
208
210
213
215
218
221
223
226
229
232
236
239
242
246
249
253
257

257
403

P0
*4

., O tIV# A -O 9

300



September 20, 1994

Time TC # 94 TC # 95 TC # 96 TC # 97 TC # 98 TC # 99 TC #100
(min) (IF) (OF) (IF) (0F) (OF) (0F) (OF)

0 78 78 78 78 78 78 77
1 78 78 78 78 78 78 77
2 78 78 78 78 78 78 77
3 78 78 78 78 78 78 77
4 78 78 78 78 78 78 77
5 78 78 78 78 78 78 77
6 79 79 79 78 79 78 77
7 80 80 80 79 79 78 78
8 81 81 82 80 80 79 78
9 82 83 84 82 82 80 78

10 84 84 86 83 83 81 79
11 86 86 88 85 85 82 80
12 89 89 90 87 87 84 82
13 91 92 93 90 90 86 84
14 94 95 96 93 92 88 86
15 98 98 99 96 95 91 88
16 101 102 103 99 98 94 91
17 105 105 106 103 102 97 94
18 108 109 110 107 105 100 97
19 112 113 114 111 109 104 100
20 116 117 118 115 113 108 104
21 121 121 123 119 117 112 108
22 125 125 127 123 122 116 111
23 129 129 131 127 126 120 115
24 133 134 136 132 130 124 119
25 137 138 140 136 135 128 123
26 142 143 144 141 139 133 128
27 146 147 149 145 143 137 132
28 150 151 153 148 147 142 136
29 154 156 157 152 150 145 140
30 159 160 162 156 154 149 144
31 163 164 166 159 158 153 149
32 168 169 171 163 162 157 153
33 174 174 175 168 165 161 157
34 178 178 180 172 169 165 161
35 182 181 184 176 173 169 165
36 187 185 187 180 176 172 169
37 192 189 191 183 181 176 173
38 196 192 194 187 185 180 177
39 199 196 198 191 188 184 181
40 202 199 200 194 191 187 185
41 205 202 2 qO 197 195 190 188

o IA"
i r

V . o

Project No. 97187 TVA / TS1.



September 20, 1994

Time TC # 94 TC # 95 TC # 96
(min) (OF) (OF) (0F)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

207
209
212
214
217
220
223
226
229
233
236
240
244
247
251
255
259
263
267

267
403

206
209
211
214
217
220
223
227
230
234
238
242
246
250
254
258
262
266
270

270
403

205
208
210
212
214
215
217
221
225
230
234
238
242
247
251
255
259
263
267

267
403

H~'A

4

TC # 97
(OF)

200
203
204
207
208
209
208
210
213
216
219
223
226
230
234
238
243
248
253

253
403

TC # 98 TC # 99 TC # 100
(OF) (OF) (OF)

1 98
201
203
206
207
208
209
211
212
213
214
217
220
223
226
229
233
237
242

242
403

1 93
1 96
1 99
202
205
207
208
210
210
211
211
212
212
212
213
214
219
222
227

227
403

1 91
1 94
1 97
1 99
201
203
204
206
207
208
208
209
210
210
211
212
213
214
216

216
402

P,

*.4

10 --0

1,' ~0

TVA / TSIProject No. 97187



309
Project No. 97187 TVA / TSI. September 20, 1994

Time TC# 101 TC #102 TC #103 TC #104 TC# 105 TC# 106
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 76 77 78 78 78 78
1 76 77 78 78 78 78
2 76 77 78 78 78 78
3 76 77 78 78 78 78
4 77 77 78 78 78 78
5 77 78 78 78 78 78
6 77 78 79 78 78 78
7 78 79 79 79 79 79
8 80 80 81 80 80 80
9 82 82 82 81 81 81

10 85 85 85 83 83 83
11 89 88 87 85 86 85
12 92 92 91 88 88 88
13 96 97 95 92 92 91
14 100 102 99 96 96 96
15 105 107 104 100 100 100
16 109 112 110 105 105 105
17 114 118 115 111 110 110
18 119 123 121 116 115 116
19 124 129 127 122 121 122
20 129 136 133 128 127 128
21 135 142 139 134 133 134
22 141 148 145 140 139 140
23 146 154 151 146 145 146
24 152 160 157 152 151 152
25 158 166 163 157 157 158
26 163 172 169 163 163 .164
27 169 177 175 169 168 170
28 175 183 181 175 174 175
29 181 188 186 181 180 181
30 186 194 191 186 185 186
31 190 199 196 191 190 191
32 194 203 201 195 194 196
33 197 208 205 199 198 201
34 199 211 209 203 202 206
35 202 213 212 206 205 209
36 204 215 214 210 209 212
37 207 217 216 212 212 214
38 209 219 218 214 214 216
39 211 222 220 216 216 218
40 213 224 222 217 218 220
41 215 227 CA?&4 220 220 222

o A0.
04,,

011Tso



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

TC # 101
(OF)

217
220
222
225
228
231
234
237
242
246
250
255
260
266
272
277
283
288
294

TC # 102
(O F)

230
233
237
240
244
248
252
256
261
266
272
279
286
294
302
310
318
325
331

TVA / TSI.

TC # 103
(OF)

226
228
230
233
236
238
241
245
248
253
257
263
269
276
284
293
302
311
321

32 1
September 20, 1994

TC # 104
(OF)

222
224
226
229
231
234
236
239
242
246
249
253
257
261
267
273
279
287
295

TC # 105
(OF)

223
225
227
230
232
234
237
240
243
246
249
253
257
261
267
273
280
287
295

TC # 106
(OF)

224
227
229
232
234
237
241
244
249
253
258
263
269
275
283
290
298
305
314

Max Temp:
Max Allowed:

ORATOIR
V4 I. A

OgtAIO0

294
401

331
402

321
403

295
403

295
403

314
403

0
$0A1



3 i
Project No. 97187 TVA / TSI. September 20, 1994

Time TC# 107 TC #108 TC# 109 TC #110 TC #111 TC #112
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 78 77 77 76 76 76
1 78 77 77 76 76 76
2 78 77 77 76 76 76
3 78 77 77 76 76 76
4 78 77 77 76 76 76
5 78 77 78 76 76 76
6 78 77 78 76 76 77
7 79 77 78 77 77 77
8 80 80 79 77 77 79
9 81 85 80 78 78 80

10 83 89 82 80 79 82
11 85 90 84 82 81 85
12 88 94 87 84 83 88
13 91 100 90 87 85 92
14 95 105 94 90 88 96
1 5 100 110 98 94 92 101
16 104 116 103 98 96 106
17 110 120 108 102 100 111
18 116 124 114 107 106 116
19 122 128 120 112 112 122
20 128 134 127 118 118 128
21 134 141 134 124 124 134
22 140 146 140 130 131 141
23 146 151 146 137 137 147
24 152 157 152 144 143 154
25 158 163 158 150 149 161
26 164 168 164 157 154 167
27 170 173 170 162 161 173
28 176 177 175 168 167 179
29 182 181 181 172 172 185
30 187 186 187 177 177 191
31 192 190 192 182 181 196
32 197 194 198 187 186 201
33 203 198 204 191 190 206
34 207 202 207 196 193 209
35 211 205 210 201 196 210
36 213 207 212 204 199 209
37 214 209 213 206 202 211
38 216 211 214 208 205 212
39 217 212 215 209 207 215
40 218 213 217 210 209 218

-41 220 214 211 211 220

0* ATog,~



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 107
(OF)

222
224
227
230
233
236
241
245
250
256
262
269
276
284
292
300
308
315
323

323
403

TC # 108
(OF)

216
218
220
223
226
228
231
235
238
242
245
250
254
259
264
270
276
282
290

290
402

TVA / TSI

TC # 109
(OF)

219
221
223
226
229
232
235
240
244
249
255
261
267
274
281
288
296
303
311

311
402

September 20, 1994

TC # 110
(OF)

212
212
213
214
215
217
219
221
224
227
229
233
236
240
244
249
254
259
265

265
401

TC # 111
(OF)

212
213
214
215
217
220
222
224
227
230
233
236
239
242
246
250
254
258
263

263
401

TC # 112
(OF)

223
225
228
232
235
239
243
246
250
255
260
265
270
276
283
289
297
303
311

311
401

4 06,A Po

'. - , ~ , co*0- A

4'AT0



September 20, 1994

Time TC #113 TC #114 TC #115 TC #116 TC #117 TC# 118
(min) (OF) (0F) (OF) (OF) (OF) (OF)

0 76 76 76 76 76 76
1 76 76 76 76 76 76
2 76 76 76 76 76 76
3 76 76 76 76 76 76
4 76 76 76 76 76 76
5 76 76 76 76 76 77
6 76 77 77 77 77 77
7 77 77 77 78 77 77
8 79 79 79 79 78 79
9 80 80 80 81 79 80

10 83 83 83 83 81 82
11 85 85 86 86 83 84
12 89 89 .89 89 85 86
13 92 93 93 93 89 90
14 97 98 98 97 92 93
15 102 103 103 102 96 97
16 108 109 108 107 101 100
17 114 115 113 112 106 105
18 121 121 119 118 112 109
19 128 128 124 124 118 114
20 136 135 130 131 124 120
21 144 142 136 138 131 125
22 151 149 142 144 137 130
23 158 156 148 151 144 136
24 165 162 154 158 151 141
25 171 169 160 164 158 147
26 177 176 166 170 165 153
27 183 182 172 175 171 158
28 188 188 178 181 177 163
29 193 193 183 186 183 168
30 197 198 188 191 188 173
31 201 200 193 197 192 178
32 205 203 198 201 196 183
33 209 206 203 205 200 187
34 211 209 207 207 202 191
35 213 211 209 209 205 195
36 214 212 210 211 206 199
37 215 212 211 211 208 202
38 215 214 212 212 209 204
39 217 215 213 212 210 207
40 218 216 214 213 210 209
41 219 217 213 211 211

* < So
oA A

V4AY
Og?0 FATro0

Project No. 97187 TVA / TSI.



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 113
(OF)

221
223
225
228
231
234
237
241
245
249
253
258
263
270
276
283
292
300
309

309
401

TC # 114
(OF)

219
221
224
227
230
234
237
241
245
249
255
260
267
274
281
290
299
308
317

317
401

TVA / TSI.

TC # 115
(OF)

218
220
223
226
229
232
236
239
243
248
254
259
265
272
279
287
295
303
312

312
401

4 GA

0

September 20, 1994

TC # 116
(OF)

214
216
217
219
221
224
227
230
233
237
241
246
251
257
263
270
277
285
292

292
401

TC # 117
(OF)

211
212
212
213
214
215
216
218
219
221
223
224
226
229
231
234
236
239
243

243
401

TC # 118
(OF)

213
214
216
217
218
219
220
221
222
224
225
226
228
229
231
233
235
237
240

240
401

.4

to 1 I 0
IV N



September 20, 1994

Time TC #119 TC #120 TC #121 TC #122 TC #123 TC #124
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 76 76 77 77 77 76
1 76 76 77 77 77 76
2 76 76 77 77 76 76
3 76 76 77 77 76 76
4 76 76 77 77 76 76
5 77 76 77 77 77 76
6 77 76 77 77 77 76
7 78 77 77 77 77 77
8 79 77 78 77 77 77
9 80 79 78 78 78 78

10 82 81 79 79 78 78
11 84 85 80 80 79 79
12 87 87 82 81 81 81
13 89 91 84 83 82 83
14 92 94 86 85 84 85
15 95 97 88 88 86 88
16 99 100 91 91 89 91
1 7 102 104 95 95 91 94
18 106 108 98 99 95 98
19 110 112 102 104 98 102
20 115 117 107 108 102 106
21 119 121 111 113 106 110
22 124 126 115 118 110 114
23 129 130 120 123 114 118
24 134 135 125 129 118 122
25 140 139 129 135 122 127
26 145 144 134 140 127 131
27 150 148 139 145 131 135
28 155 153 143 150 135 140
29 160 157 148 155 140 145
30 164 161 152 159 144 151
31 169 165 156 164 149 156
32 172 169 160 168 153 160
33 176 173 165 172 158 163
34 180 177 169 177 162 167
35 184 181 173 181 166 170
36 188 185 177 184 171 174
37 191 189 180 187 175 178
38 195 193 184 191 180 182
39 198 198 188 194 184 186
40 201 202 191 197 189 189

.41 204 204 s 200 193 192

AT A

Project No. 97187 TVA / TSI



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 119
(OF)

206
209
211
213
215
216
218
219
220
221
222
223
224
225
227
229
230
232
235

235
401

TC # 120
(OF)

208
210
213
217
219
220
222
224
225
227
229
231
233
234
237
239
242
244
247

247
401

TVA / TSI.

TC # 121
(OF)

198
201
203
206
207
209
210
212
213
214
216
218
219
222
224
226
228
231
233

233
402

31 G
September 20, 1994

TC # 122
(OF)

203
205
208
210
211
212
212
213
213
213
214
215
216
216
217
218
219
220
221

221
402

TC # 123
(OF)

1 98
203
207
210
211
212
213
213
214
214
214
215
215
215
216
216
217
217
218

218
402

TC # 124
(OF)

1 94
1 97
200
203
206
209
210
212
212
213
213
214
214
214
215
216
216
217
218

218
401

f40CsA P0

- *
0 . A. .

OV .t.
O&Aft¶'



Project No. 97187 TVA / TSI. September 20, 1994

Time TC #125 TC #126 TC #127 TC #128 TC #129 TC# 130
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 77 77 76 76 77 77
1 77 77 76 76 77 77
2 77 77 76 76 77 77
3 77 77 76 76 77 77
4 77 77 76 76 77 77
5 77 77 76 76 77 77
6 77 77 77 76 77 77
7 77 78 77 77 77 77
8 77 79 78 78 77 78
9 78 80 79 78 78 78

10 79 82 81 80 79 79
11 80 83 82 81 80 80
12 82 85 84 83 81 81
13 84 87 87 86 82 82
14 87 90 90 89 84 84
15 89 93 94 94 86 86
16 92 96 99 100 88 88
17 96 99 105 106 91 91
18 99 103 110 111 94 94
19 102 107 116 116 98 98
20 106 110 121 122 102 102
21 110 115 126 127 106 106
22 113 119 132 132 111 110
23 117 123 137 137 115 115
24 121 127 142 142 120 119
25 124 131 147 146 125 124
26 128 136 151 151 131 130
27 132 140 155 155 136 135
28 136 144 159 159 142 139
29 140 148 164 163 147 144
30 143 152 168 168 152 149
31 147 156 172 172 157 153
32 151 161 177 177 161 158
33 155 166 182 181 166 163
34 159 172 188 186 170 167
35 163 177 192 190 175 172
36 167 181 197 193 179 177
37 171 186 201 197 183 181
38 175 191 204 200 187 185
39 179 196 207 203 191 189
40 1 83 201 209 205 195 193

.41 186 205 C 2; 207 199 196

4.0 A



September 20, 1994

Time TC # 125 TC # 126 TC # 127
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55

. 56
57
58
59
60

Max Temp:
Max Allowed:

1 90
193
1 96
1 99
202
204
206
208
210
211
212
213
213
214
214
215
215
216
217

217
402

207
209
210
211
212
212
213
213
213
214
214
214
215
215
216
216
217
217
218

218
402

,4 .A Po

ok I I

,V . , .- O F0I- .T

211
212
212
212
212
212
211
212
212
213
213
213
214
214
215
215
216
216
217

217
401

TC # 128
(OF)

208
209
210
210
211
210
210
211
211
212
213
213
214
215
215
216
216
217
217

217
401

TC # 129
(OF)

202
205
207
209
210
211
212
213
213
214
214
215
215
216
216
217
217
218
219

219
402

TC # 130
(OF)

200
204
207
209
210
211
212
212
213
213
214
214
214
215
215
215
216
216
217

217
402

Project No. 97187 TVA / TSI



3 C9

Project No. 97187 TVA / TSI September 20, 1994

Time TC #131 TC #132 TC #133 TC #134 TC #135 TC #136
(min) (0F) (OF) (OF) (OF) (OF) (OF)

0 78 78 78 78 78 78
1 77 78 78 78 78 78
2 77 78 78 78 78 78
3 77 78 78 78 78 78
4 78 78 78 78 78 78
5 77 78 78 78 78 78
6 78 78 78 78 78 78
7 78 78 79 78 79 78
8 78 79 80 79 79 79
9 79 79 81 80 80 79

10 80 80 82 81 81 80
11 81 81 83 82 82 81
12 82 83 85 84 84 83
13 83 84 87 86 86 85
14 85 86 89 88 88 87
15 87 89 92 91 91 89
16 90 92 95 94 95 92
17 93 95 98 98 99 94
18 96 98 102 102 103 97
19 100 103 106 106 108 101
20 103 107 110 110 113 105
21 107 111 115 115 118 108
22 111 116 119 120 123 112
23 116 120 123 125 127 117
24 120 125 128 130 132 121
25 125 129 133 135 136 125
26 129 134 138 140 141 130
27 134 139 142 144 145 134
28 138 143 147 149 150 139
29 143 148 151 153 154 143
30 147 153 156 157 158 147
31 152 158 160 161 162 151
32 156 162 164 165 165 155
33 161 166 168 169 169 159
34 166 170 172 173 172 163
35 170 175 176 177 176 167
36 175 179 180 181 180 171
37 187 184 184 184 184 175
38 200 190 187 188 187 178
39 204 196 191 191 191 182
40 206 201 194 195 195 186

-41 208 204 Al go 198 198 189
4O. .

0 A:
' < S 0 j

.. - ' ,



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

TC # 131
(OF)

209
210
211
211
211
212
212
212
212
213
213
213
214
214
215
215
216
216
217

Max Temp:
Max Allowed:

TC # 132
(OF)

205
207
208
209
209
210
210
211
212
213
213
214
215
216
217
217
218
219
220

217
403

TVA / TSI .

TC # 133
(OF)

201
204
206
208
210
211
212
213
213
214
215
215
216
216
217
218
218
219
220

220
403

0

September 20, 1994

TC # 134
(OF)

201
205
207
209
211
212
212
213
214
214
215
215
216
216
217
217
218
219
220

220
403

TC # 135
(OF)

201
204
208
210
212
212
212
213
213
214
214
214
215
216
216
216
217
217
218

220
403

218
403

TC # 136
(OF)

1 93
1 96
201
205
209
210
211
212
212
213
213
213
214
214
214
215
216
216
217

217
403

P 0
.4

'VItvoftA Os?'
Alio

320



Project No. 97187 TVA / TSI. September 20, 1994

Time TC #137 TC #138 TC #139 TC #140 TC #141 TC #142
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 77 77 78 78 79 78
1 77 77 78 78 79 78
2 77 77 78 78 78 78
3 77 76 78 78 78 78
4 77 77 78 78 78 78
5 77 77 78 78 79 79
6 77 77 78 79 79 79
7 77 78 80 80 79 80
8 77 80 81 81 80 82
9 78 82 84 83 82 84

10 79 84 87 85 83 87
11 80 87 91 89 86 91
12 81 90 95 92 89 95
13 83 94 100 96 92 100
14 85 99 106 102 97 105
15 87 104 112 107 101 111
16 90 110 118 114 106 116
17 92 115 124 120 112 122
18 95 121 130 127 118 128
19 98 126 137 135 124 134
20 101 132 143 142 130 140
21 105 138 149 149 137 147
22 109 143 155 155 143 153
23 112 149 161 162 149 159
24 116 155 167 168 155 166
25 120 160 172 174 161 172
26 124 166 178 179 167 178
27 128 172 183 184 173 184
28 132 177 188 189 179 189
29 136 182 193 194 185 194
30 141 187 197 198 190 199
31 145 191 201 202 195 204
32 149 196 204 205 199 208
33 153 200 210 209 204 211
34 158 204 211 212 207 213
35 162 208 215 215 210 214
36 166 209 216 217 213 215
37 171 211 218 218 215 217
38 175 212 220 220 217 218
39 179 213 221 221 219 220
40 182 214 221 222 221 222

.41 186 215 *,C, 223 222 225

'to A01.OIAT00



Project No. 97187 TVA / TSI

Time TC # 137 TC # 138 TC # 139
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

1 89
1 92
1 95
1 97
200
202
203
205
206
208
210
211
211
212
213
213
214
215
216

216
402

217
218
219
220
222
224
225
228
231
234
238
241
245
249
254
258
263
268
274

274
402

225
228
230
232
235
239
243
248
253
259
266
273
281
288
296
303
311
318
325

325
403

September 20, 1994

TC # 140 TC # 141 TC # 142
(OF)

224
226
227
229
232
235
238
242
247
252
257
263
271
279
288
297
306
316
325

325
403

(OF)

224
225
227
229
231
233
235
237
240
243
246
249
254
258
264
270
277
285
293

293
404

(0 F)

228
231
235
238
242
247
252
257
263
269
276
283
290
296
304
311
317
324
330

330
403

4 0,GA P0o.

oe A

VO. Is

I322f-



90 r')

040~;
Project No. 97187 TVA / TSI. September 20, 1994

Time TC #143 TC #144 TC #145 TC #146 TC #147 TC #148
(min) (OF) (OF) (OF) (OF) (0F) (OF)

0 78 78 78 77 77 76
1 78 78 78 77 77 76
2 78 78 78 77 77 76
3 78 78 77 77 77 76
4 78 78 77 77 77 76
5 78 78 78 77 77 76
6 78 78 78 77 77 76
7 79 78 78 78 77 77
8 80 79 78 78 77 77
9 81 80 79 79 78 78

10 83 81 80 80 79 79
11 85 83 82 82 80 80
12 88 85 84 84 81 82
13 91 88 87 87 83 84
14 95 92 90 90 86 86
15 100 96 94 94 88 89
16 105 101 98 98 92 93
17 110 107 103 103 96 97
18 116 113 109 109 100 101
19 123 119 115 116 106 106
20 130 125 123 124 112 112
21 136 132 131 131 119 118
22 142 139 140 138 126 124
23 149 146 147 144 132 130
24 155 153 154 150 139 137
25 161 159 160 156 146 143
26 167 164 167 162 153 -149
27 172 170 172 167 158 155
28 178 176 178 173 164 161
29 183 182 183 178 170 166
30 188 187 188 184 175 171
31 194 192 192 188 180 175
32 198 196 196 193 185 179
33 203 201 200 197 190 183
34 207 204 204 202 195 187
35 210 207 207 205 200 190
36 214 210 210 208 203 194
37 216 212 212 210 206 197
38 218 214 214 212 207 200
39 219 215 215 214 209 203
40 221 217 216 215 210 206

.41 222 218 216 211 208

'S.o A

-'9~o



Project No. 97187 TVA / TSI. September 20, 1994

Time TC # 143 TC # 144 TC # 145
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

224
226
228
230
233
236
239
242
246
251
255
260
266
272
279
286
294
302
311

311
403

220
221
223
225
228
230
233
236
239
242
246
250
255
260
265
270
277
283
291

291
403

pC..

218
219
221
222
224
226
228
231
234
237
241
245
249
254
259
265
271
278
285

285
403

TC # 146 TC # 147
(OF) (OF)

218
219
220
222
224
226
229
232
235
238
242
247
251
256
262
268
275
281
289

289
402

212
212
213
214
215
216
217
218
219
221
223
226
228
231
235
238
242
246
251

251
402

P 0
A1

10 co0

3 c2 -

TC # 148
(OF)

210
211
212
213
214
215
216
218
219
221
223
225
228
230
233
235
238
241
244

244
401



32I

Project No. 97187 TVA / TSI September 20, 1994

Time TC #149 TC #150 TC #151 TC #152 TC #153 TC #154
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 76 76 76 76 76 77
1 76 76 76 76 76 77
2 76 76 76 76 76 77
3 76 76 76 76 76 77
4 76 76 76 76 76 77
5 76 76 76 76 77 77
6 77 76 76 76 77 77
7 77 77 77 77 78 77
8 78 78 78 78 79 78
9 79 79 79 79 80 79

10 81 81 81 81 83 81
11 83 84 83 84 85 83
12 86 87 86 87 88 86
13 89 90 89 90 92 89
14 93 94 93 94 96 93
15 97 99 98 98 100 97
16 102 103 102 102 104 101
17 107 108 106 107 109 105
18 113 112 111 111 114 110
19 119 117 116 116 119 115
20 124 122 121 121 124 120
21 129 127 126 126 130 125
22 135 133 131 131 135 131
23 141 139 136 136 141 135
24 147 146 142 142 146 140
25 153 153 148 147 152 145
26 158 160 153 152 157 150
27 164 168 158 157 162 155
28 170 177 164 162 167 160
29 175 184 168 167 172 164
30 180 186 174 172 177 169
31 185 192 179 177 182 173
32 189 197 185 182 186 177
33 194 202 190 187 190 181
34 199 207 195 192 195 185
35 203 210 199 197 199 189
36 206 214 203 202 203 192
37 208 217 207 206 207 196
38 209 218 210 210 211 200
39 210 219 211 212 212 203
40 211 221 213 213 212 207

.41 212 222 *,,^A2A 215 213 210

* ,
0 A

VO
R EA ,



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 149
(OF)

213
214
216
219
222
226
229
232
235
238
241
245
248
252
256
260
264
268
272

272
401

TC # 150
(OF)

223
225
227
230
232
234
236
239
242
245
248
252
256
260
264
268
273
277
282

282
401

TVA / TSI

TC # 151
(OF)

215
217
219
221
224
226
229
232
235
238
242
245
249
253
258
262
267
271
275

275
401

GA4$C

TC # 152
(OF)

217
218
220
222
224
226
229
232
235
238
241
244
248
251
255
260
265
270
276

276
401

TC # 153
(OF)

214
217
219
222
224
228
231
234
238
242
246
250
255
260
266
272
279
286
294

294
401

September 20, 1994

TC # 154
(OF)

213
215
217
219
222
224
226
229
232
235
238
242
247
251
256
260
266
270
275

275
402

P 0
.4,

0^0+IV V
OJ0 ¶ '

31,20 6



TVA / TSI S

Time TC# 155 TC# 156 TC# 157 TC# 158 TC # 159 TC# 160
(min) (OF) (OF) (OF) (OF) (0F) (OF)

0 77 77 77 77 76 76
1 77 77 77 77 76 76
2 77 77 77 77 76 76
3 77 77 77 77 77 76
4 77 77 77 77 85 78
5 77 77 78 77 100 81
6 77 78 78 78 113 85
7 78 79 79 80 119 89
8 79 81 81 82 123 93
9 80 83 83 84 123 96

10 82 86 85 87 121 98
11 84 89 87 90 119 99
12 86 92 90 93 118 101
13 89 95 93 96 119 103
14 92 99 96 100 121 105
15 96 103 100 104 124 107
16 100 107 103 108 126 109
17 104 111 106 112 129 112
18 109 115 110 117 131 115
19 114 120 114 122 134 118
20 119 125 117 126 137 121
21 124 129 121 131 141 125
22 129 134 125 136 145 129
23 134 139 129 141 150 132
24 140 144 133 145 155 136
25 145 148 137 150 159 140
26 150 153 141 154 164 144
27 155 157 145 159 169 148
28 160 161 149 163 174 153
29 164 165 153 167 178 157
30 169 170 157 171 182 161
31 173 174 160 175 186 165
32 178 177 164 178 190 170
33 182 181 168 182 193 174
34 186 184 172 185 197 179
35 190 187 175 188 200 185
36 194 190 178 191 204 191
37 198 194 182 194 206 197
38 201 197 185 197 208 201
39 204 199 189 200 210 204
40 208 202 192 203 211 206
41 210 205 205 211 208

0A

VO.c
Oft Al

Project No. 97187 September 20, 1994



September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

4$0 11A P0
**-.

0r A

TC # 155
(OF)

212
215
216
218
220
221
222
224
225
227
228
230
233
235
238
241
244
248
253

253
402

TC # 156
(OF)

208
211
213
214
215
216
218
219
221
223
225
227
229
231
234
237
240
244
248

248
402

TC # 157
(OF)

1 98
201
204
206
209
211
212
213
213
214
214
215
215
215
216
216
217
217
219

219
402

TC # 158
(OF)

208
210
212
214
215
217
218
220
222
225
227
230
233
236
239
242
246
249
253

253
402

TC # 159
(OF)

211
212
213
213
215
217
219
222
225
228
231
234
237
241
245
249
254
259
264

264
401

TC # 160
(OF)

210
211
213
213
214
215
215
216
217
218
219
220
221
223
224
226
229
231
234

234
401

Project No. 97187 TVA / TSI .



September 20, 1994 3 2 0

Time TC #161 TC #162 TC #163 TC #164 TC #165 TC #166
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 76 76 77 77 77 77
1 76 76 77 76 77 77
2 76 76 77 77 77 77
3 76 76 77 76 77 77
4 76 76 77 76 77 77
5 76 76 77 77 77 77
6 76 77 77 77 78 78
7 77 77 77 77 79 78
8 77 77 78 78 80 80
9 78 78 78 79 81 81

10 79 78 79 80 83 83
11 81 80 80 81 84 85
12 82 81 82 82 86 87
1 3 84 82 83 84 88 89
14 86 84 85 86 90 91
15 88 86 87 89 93 94
16 91 88 90 91 96 97
17 93 91 93 95 99 100
18 96 94 96 98 103 104
19 99 97 100 102 107 108
20 103 100 104 106 112 113
21 106 104 109 111 116 119
22 110 108 114 115 121 125
23 114 112 119 120 126 133
24 118 116 125 125 131 140
25 122 120 131 130 137 147
26 126 125 137 135 142 153
27 131 129 143 139 148 159
28 135 133 149 145 154 165
29 140 138 156 149 161 171
30 144 143 163 155 168 176
31 149 148 170 160 175 182
32 153 154 177 164 182 187
33 158 159 184 169 188 191
34 163 163 189 174 195 195
35 169 168 194 179 199 199
36 177 172 197 183 202 202
37 186 177 200 188 205 204
38 195 181 203 192 206 205
39 201 185 205 197 208 207
40 205 189 206 201 209 208
41 207 193 204 209 209

0 A00

Vco
160 CO

Project No. 97187 TVA / TSI



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
5 5
5 6
57
58
59
60

Max Temp:
Max Allowed:

TC # 161
(OF)

209
211
211
212
212
213
213
213
214
214
214
215
215
216
217
217
218
219
220

220
401

TC # 162
(OF)

1 96
1 99
201
203
206
208
210
212
213
213
214
215
215
216
217
218
219
220
221

221
401

TVA / TSI.

TC # 163
(OF)

209
210
211
212
212
213
214
214
215
215
216
216
217
217
218
219
220
221
222

222
402

0 A

0 '

September 20, 1994

TC # 164
(OF)

207
208
210
211
212
213
213
214
214
215
215
216
216
216
217
217
217
218
218

218
402

TC # 165
(OF)

210
210
211
212
212
213
213
214
214
215
215
215
215
216
216
216
217
217
218

218
402

TC # 166
(OF)

210
211
211
212
213
213
214
214
215
215
215
216
21 6
216
217
217
218
218
219

219
402

P0 $I
Ap.

V .OgA- ~ Q

330



TVA / TSI

Time TC #167 TC #168 TC #169 TC #170 TC #171 TC #172
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 77 78 78 78 78 78
1 77 78 78 78 78 78
2 77 77 78 78 78 78
3 77 77 78 78 78 78
4 77 78 78 78 78 78
5 78 78 78 78 78 78
6 78 78 78 78 78 79
7 79 79 79 79 79 79
8 80 80 80 80 80 79
9 81 82 82 81 81 80

10 82 83 84 83 83 81
11 84 85 86 84 85 83
12 86 87 88 86 87 84
13 88 90 91 89 89 86
14 90 93 94 91 92 89
15 93 96 98 94 96 92
16 96 99 101 98 99 95
17 99 103 105 101 103 98
18 103 107 109 105 107 102
19 107 111 114 109 111 108
20 111 115 118 113 115 113
21 116 119 122 117 119 117
22 120 123 127 121 123 122
23 125 127 131 125 128 127
24 130 131 136 130 132 133
25 136 135 141 134 136 138
26 141 139 145 138 140 143
27 147 144 150 142 144 148
28 152 148 154 146 148 154
29 158 152 159 150 152 158
30 163 157 163 155 156 162
31 168 161 167 159 159 165
32 173 165 171 164 163 169
33 177 171 175 168 166 172
34 181 177 179 173 169 176
35 185 183 182 177 172 179
36 188 189 186 181 176 182
37 192 194 190 184 179 185
38 195 198 193 188 183 187
39 198 201 195 191 186 190
40 201 205 197 194 190 193

.41 204 207 O2 197 193 195

A0

September 20, 1994Project No. 97187



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 167
(OF)

206
208
210
211
212
213
214
214
215
215
215
216
216
217
217
217
218
218
219

219
402

TC # 168
(OF)

209
210
211
212
213
213
214
214
214
215
215
216
216
217
217
218
219
220
221

221
403

TVA / TSI

TC # 169
(OF)

202
203
205
207
209
211
211
213
213
214
215
215
216
216
217
217
218
218
219

219
403

0~'GA

September 20, 19946 O6;i

TC # 170
(OF)

200
203
205
208
210
211
211
212
213
214
215
216
216
217
217
218
218
219
220

220
403

TC # 171
(OF)

1 96
1 99
202
204
207
208
208
210
212
213
214
214
215
215
216
216
217
218
218

218
403

TC # 172
(OF)

1 97
1 99
200
203
205
206
207
208
210
211
212
213
213
214
214
215
216
217
218

218
403

P0 .I
.4

o0 Iro0

01? Al 1



Project No. 97187 TVA / TSI. September 20, 1994

Time TC #173 TC #174 TC #175 TC #176 TC #177 TC #178
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 78 77 76 78 79 79
1 78 77 76 78 79 .79
2 78 77 76 78 79 79
3 78 77 76 78 79 79
4 78 77 76 78 79 79
5 78 77 76 78 79 79
6 78 77 77 79 79 80
7 79 77 77 80 80 81
8 79 78 79 81 82 83
9 80 78 81 84 84 86

10 80 78 84 86 87 89
11 82 79 87 90 90 93
12 83 80 90 94 94 96
13 84 81 94 98 98 100
14 86 82 98 103 102 104
15 88 84 103 108 107 108
16 91 86 108 114 112 113
17 93 88 114 119 117 117
18 96 90 119 124 122 121
19 99 93 124 130 127 125
20 103 96 129 135 132 129
21 107 99 134 141 137 133
22 111 102 138 145 142 137
23 115 105 143 150 146 141
24 119 109 147 155 151 145
25 124 113 152 159 155 149
26 128 117 156 164 159 152
27 133 120 160 168 163 155
28 138 124 165 172 167 159
29 143 128 169 175 170 162
30 149 133 174 180 174 165
31 155 137 179 183 177 167
32 161 141 183 187 180 170
33 169 145 188 191 183 173
34 177 150 193 195 186 175
35 182 154 198 198 189 178
36 188 159 202 202 192 181
37 192 163 204 205 195 183
38 194 167 206 207 198 186
39 196 171 207 209 200 189
40 198 176 207 210 202 191

.41 200 179 Ge 211 205 194

o A

0
FIA



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 173
(OF)

202
204
205
207
208
208
209
210
211
211
212
212
212
213
213
214
214
215
215

215
403

TC # 174
(OF)

1 83
1 87
1 90
1 93
1 96
1 99
201
202
204
205
206
207
208
209
209
210
210
210
211

211
402

TVA / TSI

TC # 175
(OF)

209
209
209
210
211
211
212
213
213
214
214
216
218
220
222
225
230
234
239

239
401

TC # 176
(OF)

212
213
214
215
217
218
220
223
226
229
232
236
239
243
248
252
258
263
268

268
403

TC # 177
(OF)

208
210
211
212
213
214
214
215
216
218
219
221
223
225
227
229
231
234
237

237
404

September 20, 1994

TC # 178
(OF)

1 96
1 99
201
204
206
208
210
213
215
216
218
221
223
225
228
231
235
238
242

242
404

4,CA Po

oe ,4.+
0r A

1* OftA¶Oef

t.u " tI



Project No. 97187 TVA / TSI. September 20, 1994

Time TC #179 TC #180 TC #181 TC #182 TC #183 TC #184
(min) (IF) (OF) (OF) (OF) (OF) (OF)

0 79 79 79 79 79 79
1 79 79 79 79 79 79
2 79 79 79 79 79 79
3 79 79 79 79 79 79
4 79 79 79 79 79 79
5 79 79 80 79 79 79
6 80 79 80 79 79 79
7 80 80 80 79 80 79
8 82 80 81 80 80 80
9 85 81 82 81 81 81

10 87 82 83 83 82 82
11 91 84 84 84 84 84
12 93 85 85 86 85 85
13 96 87 87 88 87 87
14 100 89 88 90 90 89
15 103 92 90 92 93 92
16 107 94 93 95 96 95
17 110 97 95 97 99 97
18 113 100 97 100 102 101
19 116 103 100 103 105 104
20 119 105 102 105 109 107
21 122 108 105 108 112 110
22 125 111 107 110 115 114
23 128 114 110 113 119 117
24 132 118 113 115 123 121
25 134 121 116 118 126 124
26 137 124 119 121 129 128
27 140 127 122 124 133 133
28 143 130 125 127 136 137
29 146 133 129 130 139 141
30 149 136 132 132 141 146
31 152 139 135 135 144 150
32 155 142 138 138 147 153
33 158 144 141 141 151 157
34 161 147 143 144 154 161
35 164 150 146 147 157 164
36 168 153 149 149 160 168
37 171 156 152 153 164 170
38 174 159 154 156 167 173
39 177 162 157 159 169 177
40 180 165 161 162 173 180

.41 183 168 1 14 166 176 182
A A

* < '- 4' cb
Oj. A: OI



September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

so .I I0
V.61"0

TC # 179
(OF)

1 87
1 90
193
1 96
199
202
205
208
211
215
218
222
225
229
233
236
240
244
248

248
404

TC # 180
(OF)

171
1 74
177
180
183
185
1 88
1 90
1 93
1 96
1 98
201
203
206
209
212
215
218
221

221
404

TC # 181
(OF)

1 66
169
171
1 75
1 77
1 80
1 82
1 85
1 87
1 89
1 92
1 94
1 97
1 99
201
204
206
208
211

211
404

TC # 182
(OF)

169
1 72
175
1 78
181
1 84
1 86
189
1 91
1 94
1 96
1 98
201
203
205
207
210
212
214

214
404

TC # 183
(OF)

1 78
181
1 84
1 87
1 90
1 92
1 94
196
1 99
201
203
205
207
209
211
213
215
217
219

219
404

TC # 184
(OF)

1 85
1 87
1 89
1 92
1 94
1 96
1 99
201
204
206
208
210
212
213
214
215
217
218
220

220
404

C~'GA P 0
A1

TVA / TSI .Project No. 97187



September 20, 1994

Time TC #185 TC #186 TC #187 TC #188 TC #189 TC #190
(min) (OF) (0F) ('F) (OF) (OF) (0F)

0 79 79 79 79 80 79
1 79 79 79 79 80 79
2 79 79 79 79 80 79
3 79 79 79 79 80 79
4 79 79 79 79 80 79
5 79 79 80 79 80 79
6 80 80 82 79 80 80
7 80 80 85 80 80 80
8 81 81 87 81 81 80
9 81 82 89 83 81 81

10 83 83 91 85 82 83
11 84 84 94 88 83 84
12 86 86 97 91 85 86
13 88 88 102 95 86 89
14 90 90 107 99 88 91
15 92 92 113 104 91 94
16 95 95 118 109 93 97
17 98 98 123 113 96 100
18 101 101 128 118 99 103
19 104 105 132 122 102 107
20 107 108 135 126 105 111
21 110 111 138 130 107 114
22 114 115 141 133 111 118
23 117 118 144 136 114 121
24 121 122 146 139 117 125
25 125 125 148 142 121 129
26 129 129 150 145 124 132
27 135 132 153 148 127 136
28 142 135 156 151 130 141
29 149 138 159 153 133 145
30 155 142 163 156 136 149
31 161 145 166 159 140 152
32 166 148 169 161 143 156
33 171 152 171 164 147 160
34 176 155 173 166 151 163
35 179 159 175 168 155 166
36 181 162 178 171 159 170
37 185 166 180 173 163 173
38 187 170 183 175 166 176
39 193 173 184 177 169 179

40 196 176 186 179 174 182
.41 198 180 Al 182 178 184

o ...
0 A '

Project No. 97187 TVA / TSI .



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

TC # 185
(OF)

200
201
202
204
205
206
207
207
208
209
209
210
211
213
214
215
215
216
218

Max Temp:
Max Allowed:

TC # 186
(OF)

1 84
1 87
1 91
1 95
1 97
1 99
201
203
205
206
208
209
210
211
213
214
215
217
219

218
404

TVA / TSI.

TC # 187
(OF)

191
1 92
1 94
1 97
1 98
200
200
202
203
204
205
207
209
210
211
212
213
214
215

219
404

215
404

0

TC # 188
(OF)

1 84
1 86
188
1 90
1 93
1 95
1 97
1 99
201
203
204
206
207
208
209
210
211
212
213

TC # 189
(OF)

181
185
188
1 90
1 94
1 97
1 99
200
201
203
202
203
205
208
210
210
212
212
214

213
404

214
405

September 20, 1994

TC # 190
(OF)

1 87
1 90
193
1 96
1 98
201
203
206
209
212
214
217
218
221
223
226
230
233
237

237
404

PI

A4

V. V'
#0 Aft AT

'J (J -)
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Project No. 97187

Time
(min)

TC # 191
(OF)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
1 4
1 5
16
17
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

79
79
79
79
79
79
79
80
81
82
83
85
87
90

93
96
99

1 02
1 06
110
114
117
121
124
1 29
1 34
141
146
1 50
1 54
1 57
159
1 62
1 64
166
169

171
1 73
175
1 77
1 80
1 83

TC # 192
(OF)

78
79
79
78
78
79
79
79
81
82
84
86
88
91

94
97

1 00

1 04
1 08
112
115
119
124
1 30
1 36
1 42
145
148
1 52
1 55
1 57
159
161
1 63
166
1 68
171
1 74
1 77
180
183
1 86

TVA / TSI.

TC # 193
(OF)

September 20, 1994

TC # 194
(OF)

79
79
79
79

79
79
79
79
80
81
83
85
87
89
92
94
97

1 01
1 04
1 08
111

115
119
124
129
1 34
139
143
1 47
1 50
1 53
158
161
1 64
1 67
1 70
173
1 75
178
1 80
1 82
185

0 A

VA. O

U U 0

79
79
79
79
79
79

79
.80
81
83
85
87
89
9 1

94
97

1 01
1 04
1 07
110
113
116
11 9

123
126
130
1 33
1 37
141
144
1 47
151
1 53
1 56
159
161
1 64
1 66
1 68
171
1 74
177

TC # 195
(OF)

79
79
79
79
79
79
81
87
93
99

1 04
1 07
*11 0
113
116
118
121
123
126
1 28
130
1 32
1 34
136
1 38
1 40
143
146
1 49
1 52
154
1 57
159
1 62
1 64
1 66
168
169
171
173
175
177

TC # 196
(OF)

79
79
79
79
79
79
79
79
80
81
83
85
86
88
9 1

93
96

1 00

1 05
108
112
115
118
121
1 25
1 28
1 32
1 35
1 37
140
1 43
147
1 50
155
159
1 64
1 70
174
1 78
1 83
1 89
1 95



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 191
(OF)

1 86
189
193
1 96
1 99
202
205
208
211
214
217
221
224
228
232
236
240
244
248

248
404

TC # 192
(OF)

189
1 91
1 95
1 97
200
203
206
209
212
215
218
222
225
229
233
237
241
245
249

249
403

TVA / TSI

TC # 193
(OF)

187
189
1 92
1 94
1 96
1 99
202
204
207
209
212
215
218
221
224
227
230
234
238

238
404

0

3,40
September 20, 1994

TC # 194
(OF)

1 79
181
1 84
1 86
1 88
1 91
1 93
1 95
1 98
201
204
207
210
213
215
218
221
225
228

228
404

TC # 195
(OF)

1 79
183
185
1 88
1 90

1 93
1 95
1 98
201
203
205
206
208
210
212
213
215
216
218

218
404

TC # 196
(OF)

202
206
208
209
210
211
211
211
211
211
211
211
212
212
212
212
212
212
212

212
404

Po
A1

1 Ot'4A*f



341h
Project No. 97187 TVA / TSI. September 20, 1994

Time TC # 197 TC # 198 TC # 199 TC # 200 TC #201 TC #202
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 79 79 79 78 77 76
1 79 79 79 78 77 76
2 79 79 79 78 77 76
3 79 79 79 78 77 76
4 79 79 79 78 77 76
5 79 79 79 78 77 76
6 79 79 79 78 77 76
7 80 79 80 78 78 76
8 81 79 83 79 78 77
9 82 80 86 80 78 78

10 84 81 88 81 79 79
11 85 82 91 83 80 80
12 87 83 .93 85 82 82
13 88 85 95 87 83 84
14 91 87 97 90 85 86
15 94 89 100 93 88 89
16 98 91 102 96 91 93
17 103 94 105 99 94 97
18 108 97 108 101 97 101
19 112 101 112 105 101 105
20 115 104 117 108 104 109
21 118 108 123 112 108 113
22 121 113 130 116 112 117
23 124 117 137 121 115 121
24 126 122 145 126 119 125
25 130 127 151 132 123 129
26 134 131 157 140 127 1.33
27 137 135 161 150 130 136
28 140 138 165 156 134 140
29 142 141 167 160 138 143
30 145 144 169 164 142 146
31 148 147 172 168 146 149
32 150 150 174 173 150 152
33 153 152 176 177 153 155
34 156 155 178 180 156 157
35 159 158 180 183 159 160
36 162 161 183 185 163 163
37 165 164 185 187 168 165
38 168 167 187 189 174 168
39 171 171 188 191 179 170
40 174 175 190 193 184 173

.41 177 180 r 1 ,2 194 188 175
A o.

0 Al0



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 197
(OF)

1 80
1 84
1 87
1 91
1 96
202
208
211
212
212
213
213
210
209
209
209
210
210
211

213
404

TC # 198
(OF)

1 86
1 90
1 94
1 97
201
204
207
210
210
211
211
211
211
211
211
211
211
212
212

212
404

TVA / TSI

TC # 199
(OF)

1 94
196
1 99
201
203
204
206
207
207
208
208
209
209
210
210
210
210
210
211

211
404

September 20, 1994

TC # 200
(OF)

1 96
1 98
200
201
203
204
205
206
207
208
208
208
209
209
209
209
209
210
210

210
403

TC #201
(OF)

1 92
1 96
1 98
200
202
203
204
205
206
207
207
208
208
209
209
210
210
211
211

211
402

TC #202
(OF)

1 77
179
1 82
1 84
1 86
189
1 92
1 94
1 97
200
202
204
206
207
209
210
210
211
211

211
401

seA to,

. I
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Project No. 97187 TVA/ TSI. September 20, 1994

Time TC #203 TC #204 TC #205 TC #206 TC #207 TC #208
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 76 77 79 79 79 79
1 76 77 79 79 79 79
2 76 77 79 79 79 79
3 76 77 79 79 79 79
4 76 77 79 79 79 79
5 76 77 79 79 79 79
6 76 78 79 79 79 79
7 77 78 79 80 80 80
8 78 79 81 80 81 80
9 78 81 83 81 82 81

10 80 83 85 83 83 81
11 82 86 88 85 85 82
12 84 88 90 88 87 84
13 86 91 94 91 89 85
14 89 95 97 95 92 87
15 91 98 101 99 95 89
16 94 102 105 104 98 92
17 98 105 109 108 101 94
18 101 109 113 112 104 97
19 105 113 117 117 107 100
20 108 116 121 121 110 103
21 111 120 125 125 113 106
22 115 124 129 129 117 109
23 118 127 132 132 120 112
24 121 131 136 135 123 115
25 124 134 139 138 126 118
26 127 138 142 141 129 I121
27 130 141 145 143 132 124
28 133 145 148 146 135 127
29 136 148 150 149 137 129
30 139 151 152 152 140 132
31 142 155 155 154 142 134
32 145 158 157 157 145 137
33 148 160 160 159 148 139
34 150 163 162 162 151 142
35 153 166 164 165 154 145
36 156 168 167 168 157 147
37 159 171 169 171 160 150
38 161 173 172 174 163 152
39 164 175 175 177 166 155
40 167 177 178 180 169 158-

. 41 169 179 C;l 184 172 160

0 t

O1* 00
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Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 203
(OF)

172
1 75
177
1 80
1 82
1 84
1 87
1 89
1 91
1 93
1 94
1 95
1 97
198
200
202
203
204
206

206
401

TC # 204
(OF)

181
1 83
1 85
1 87
189
1 91
1 93
1 95
1 98
201
203
206
209
212
215
218
221
224
227

227
402

TVAI TSI

TC # 205
(OF)

1 82
1 85
1 88
191
1 94
1 97
200
203
206
209
212
215
219
222
226
229
233
237
241

241
404

,*C,. A

O' .

September 20, 1994

TC # 206
(OF)

1 86
1 89
1 92
1 95
1 98
200
203
205
207
210
212
215
218
221
224
227
230
234
238

238
404

TC # 207
(O F)

1 76
179
182
1 85
1 88
1 91
1 94
1 96
1 99
202
205
208
210
213
216
219
222
225
228

228
404

TC # 208
(OF)

1 63
165
1 68
171
1 73
176
179
182
1 85
1 88
1 90
1 93
1 96
1 99
202
204
207
210
213

213
404

.4

so ' II *'06, 1CO



Project No. 97187 TVA/ TSI September 20, 1994

Time TC #209 TC #210 TC #211 TC #212 TC #213 TC #214
(min) (OF) (OF) (OF) (OF) (OF) (0F)

0 79 79 79 79 80 79
1 79 79 79 79 80 79
2 79 79 79 79 80 79
3 79 79 79 79 80 79
4 79 79 79 79 80 79
5 79 79 79 79 80 80
6 79 79 80 79 80 80
7 80 79 80 79 80 81
8 80 80 81 80 81 83
9 80 81 82 81 82 85

10 81 82 83 82 83 86
11 82 83 85 83 85 89
12 83 85 86 85 87 92
13 85 86 88 87 89 94
14 87 88 91 89 92 97
15 89 91 93 92 95 100
16 91 93 96 95 99 103
17 94 95 98 99 102 106
18 97 98 101 102 105 110
19 99 101 104 106 109 113
20 102 104 107 109 112 116
21 105 107 111 112 114 119
22 108 110 114 115 117 121
23 111 113 117 119 120 124
24 113 117 120 122 123 128
25 116 120 124 125 127 131
26 120 123 127 128 130 135
27 123 126 130 131 133 138
28 126 130 133 134 136 142
29 129 133 136 137 140 145
30 131 137 139 139 143 149
31 134 140 142 142 147 153
32 137 143 145 146 151 157
33 139 145 148 149 154 161
34 142 147 152 152 158 164
35 145 150 155 155 162 168
36 147 152 158 159 165 171
37 150 155 161 162 169 175
38 153 158 163 165 173 178
39 155 160 167 169 177 182
40 158 163 174 172 180 186
41 161 166 178 175 183 188

4 A Pa,
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Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 209
(OF)

163
1 66
1 68
171
174
1 77
180
1 83
185
1 88
1 91
1 94
1 97
200
202
205
208
211
214

214
404

TC # 210
(OF)

1 68
171
1 74
176
1 79
1 82
1 84
186
189
1 91
1 94
1 96
1 99
201
203
205
207
209
211

211
404

TVA/ TSI

TC # 211
(OF)

181
1 80
1 83
1 85
1 87
189
191
1 93
194
1 94
1 95
1 98
1 99
201
202
203

. 203
204
205

205
404

0GA
on,

September 20, 1994

TC # 212
(OF)

1 77
1 79
1 82
1 85
1 87
1 89
1 92
1 94
1 97
1 99
202
205
207
210
212
214
217
219
221

221
404

TC # 213
(OF)

185
1 88
1 91
1 94
1 96
1 99
201
204
207
209
212
215
217
220
223
226
229
232
235

235
405

TC # 214
(OF)

191
1 93
1 95
1 97
1 99
200
202
204
206
208
211
213
216
218
221
223
225
227
230

230
404

P0o*.4

0 4 -1 G2

Al



September 20, 1994

Time TC #215 TC #216 TC #217 TC #218 TC #219 TC #220
(min) (0 F) (OF) (OF) (OF) (0F) (OF)

0 79 79 79 79 79 79
1 79 79 79 79 79 79
2 79 79 79 79 79 79
3 79 79 79 79 79 79
4 80 79 79 79 79 79
5 86 79 79 79 79 79
6 94 80 79 79 79 79
7 99 81 80 80 80 79
8 102 83 81 80 81 80
9 104 85 82 81 83 82

10 107 87 84 83 85 83
11 109 89 86 84 87 85
12 111 91 88 86 90 87
13 113 93 90 87 92 90
14 115 95 92 90 95 92
15 118 98 95 92 97 94
16 119 100 97 94 100 97
17 119 103 100 97 103 99
18 120 105 102 100 105 102
19 122 108 106 103 108 105
20 124 111 109 105 110 107
21 127 114 112 108 112 110
22 130 117 114 111 115 113
23 133 120 117 114 117 116
24 136 124 120 117 120 119
25 137 127 123 120 123 122
26 139 130 126 123 126 125
27 143 132 128 125 129 128
28 146 136 131 129 131 131
29 149 139 134 132 134 134
30 152 143 138 137 139 138
31 155 147 142 140 142 141
32 158 150 145 143 146 144
33 160 154 148 147 149 147
34 163 157 151 150 152 150
35 165 160 154 152 155 154
36 167 162 156 154 157 157
37 170 165 158 157 160 160
38 173 168 161 160 163 163
39 176 171 162 162 165 166
40 179 173 162 163 167 170
41 181 175 165 165 170 173

4QA Pow

00

0RAT01

Project No. 97187 TVA/ TS[



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 215
(OF)

1 84
1 87
189
1 92
1 95
1 97
1 99
202
205
207
210
214
217
219
222
224
226
229
231

231
404

TC # 216
(OF)

178
181
183
1 86
1 88
1 90
1 93
1 95
198
201
204
207
210
212
215
217
220
223
225

225
404

TVA/ TSI

TC # 217
(OF)

1 67
1 70
173
176
1 79
1 82
1 85
1 88
1 90
1 93
1 96
1 99
201
204
207
210
212
214
217

217
404

September 20, 1994

TC # 218
(OF)

1 68
170
1 73
1 75
179
181
1 84
186
1 89
1 92
1 95
1 98
200
202
205
207
209
212
214

214
404

TC # 219
(OF)

1 73
1 76
179
182
1 85
1 87
1 90
1 93
1 96
1 98
201
204
207
210
214
216
219
222
224

224
404

TC # 220
(OF)

177
1 80
183
1 86
1 90
1 93
1 96
1 99
202
204
207
209
212
214
217
219
222
224
227

227
404

4 A Po,

0 A
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Project No. 97187 TVA/ TSI September 20, 1994

Time TC # 221 TC #222 TC #223 TC #224 TC #225 TC #226
(min) (IF) (OF) (OF) (OF) (OF) (OF)

0 79 79 79 79 78 79
1 79 79 79 79 78 78
2 79 79 79 79 78 78
3 79 79 79 79 78 78
4 79 79 79 79 78 78
5 79 79 79 79 78 78
6 79 79 79 79 78 78
7 80 79 80 79 79 79
8 80 80 81 80 79 79
9 82 81 83 81 80 80

10 83 82 84 82 81 80
11 85 84 86 83 82 81
12 86 85 88 85 83 82
13 88 87 90 86 85 84
14 90 89 93 88 87 86
15 93 91 96 90 89 88
16 95 94 99 92 91 90
17 98 96 103 94 93 92
18 101 99 106 97 96 95
19 104 102 109 99 100 98
20 107 105 112 102 102 101
21 110 108 115 105 106 104
22 113 111 117 108 109 108
23 116 114 120 111 112 111
24 119 117 123 114 115 115
25 122 120 126 117 118 120
26 125 123 128 120 121 125
27 128 127 131 123 124 129
28 131 130 135 126 127 134
29 135 133 138 129 130 137
30 138 136 140 131 133 142
31 142 139 143 134 136 146
32 145 142 145 137 138 150
33 148 144 147 140 141 153
34 151 147 149 142 143 156
35 155 150 152 145 145 159
36 158 152 154 148 147 162
37 161 155 156 150 150 165
38 164 158 159 153 152 167
39 167 161 162 156 154 169
40 170 163 164 158 157 171
41 172 166 166 161 159 173

4 A P 0
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Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 221
(OF)

175
178
181
1 85
1 88
1 91
193
1 96
1 99
202
204
207
209
212
214
217
219
221
224

224
404

TC # 222
(OF)

1 69
173
1 75
1 78
181
1 84
1 87
1 90
192
1 95
1 98
200
203
205
208
210
212
214
216

216
404

TVA/ TSI

TC # 223
(OF)

1 69
171
1 76
178
181
1 83
186
1 88
1 90
1 93
1 94
1 96
1 98
1 99
201
203
204
205
207

207
404

0,6 A
0At.

September 20, 1994

TC # 224
(OF)

1 65
1 68
1 73
176
1 78
181
183
1 85
1 87
1 90
1 92
1 94
1 96
198
200
201
202
203
204

204
404

TC # 225
(OF)

162
1 65
168
171
1 74
1 77
180
1 82
1 85
1 88
1 91
1 94
1 97
200
201
202
203
204
206

206
403

TC # 226
(OF)

1 77
179
1 82
185
1 88
1 90
193
1 96
1 98
201
202
204
206
208
209
210
211
211
212

212
404

P0

.A
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Project No. 97187 TVA/ TSI September 20, 1994

Time TC #227 TC #228 TC #229 TC #230 TC #231 TC #232
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 78 78 77 75 74 74
1 78 78 77 75 74 74
2 78 78 77 75 74 74
3 78 78 77 75 74 74
4 78 78 77 75 74 74
5 78 78 77 75 74 74
6 78 78 77 75 74 74
7 78 78 77 75 75 75
8 79 78 77 76 75 76
9 79 79 78 76 76 77

10 79 79 78 77 77 79
11 80 80 79 78 78 81
12 81 81 80 79 80 83
13 83 83 82 81 82 85
14 84 85 84 82 84 88
15 86 87 86 85 86 91
16 88 90 89 88 89 94
17 91 93 92 91 92 97
18 94 96 95 95 95 101
19 97 100 99 99 99 105
20 100 103 103 103 103 109
21 104 107 106 107 107 113
22 107 110 110 111 111 117
23 110 114 114 116 116 121
24 114 117 118 120 121 125
25 118 121 121 124 126 128
26 121 124 125 128 131 132
27 125 128 128 132 136 136
28 129 131 131 135 143 139
29 132 134 134 138 150 143
30 136 137 137 140 156 146
31 143 139 140 143 162 149
32 150 142 142 146 168 152
33 157 145 145 149 173 156
34 164 148 148 152 176 159
35 169 151 151 154 178 162
36 175 154 153 157 179 164
37 178 158 156 159 180 167
38 182 160 159 162 182 170
39 185 163 162 164 184 173
40 188 166 164 167 185 175

.41 191 168 167 169 189 177
4 A '

04$,



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
5 0
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 227
(OF)

1 93
1 96
1 98
200
202
204
205
207
207
208
209
209
210
210
210
211
211
212
212

212
403

TC # 228
(OF)

171
174
1 76
1 79
1 82
185
1 88
1 90
1 92
1 95
1 97
1 98
200
201
202
204
204
205
206

206
403

TVA/ TSI

TC # 229
(OF)

170
172
175
177
1 80
1 83
185
1 87
189
191
193
195
1 97
1 99
201
202
203
204
205

205
402

September 20, 1994

TC # 230
(OF)

171
1 74
1 76
1 79
181
1 83
1 85
1 88
189
1 91
1 93
1 95
1 96
1 98
200
201
203
203
205

205
400

TC # 231
(0 F)

192
195
196
1 99
200
201
202
203
205
206
206
207
208
208
209
209
210
211
213

213
399

TC # 232
(OF)

179
181
1 83
185
1 87
1 88
1 90
1 91
1 92
1 93
1 94
1 95
1 96
1 97
1 99
200
201
203
204

204
399

0s A Po
.1
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September 20, 1994

Time TC #233 TC #234 TC #235 TC #236 TC #237 TC #238
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 76 77 78 78 79 79
1 75 77 78 78 79 79
2 75 77 78 78 79 79
3 75 77 78 78 79 79
4 76 77 78 78 79 79
5 77 78 79 79 79 79
6 78 79 80 79 80 79
7 79 81 82 81 81 80
8 81 83 84 83 83 81
9 83 85 86 85 86 83

10 85 88 89 88 89 85
11 88 92 92 91 94 87
12 90 96 95 94 98 90
13 94 100 99 99 103 93
14 98 104 104 105 108 97
15 102 110 110 110 112 101
16 107 115 115 116 117 105
17 113 121 121 122 121 110
18 121 127 127 127 126 116
19 129 133 132 133 131 122
20 135 138 137 138 137 129
21 141 143 143 143 142 136
22 146 148 148 149 148 143
23 151 153 153 154 153 150
24 157 159 159 159 159 158
25 162 164 164 164 164 163
26 167 169 168 168 168 168
27 171 172 171 171 171 172
28 174 175 173 174 174 176
29 177 178 176 176 177 178
30 179 181 178 178 179 181
31 181 183 180 181 182 184
32 183 185 182 183 184 186
33 185 187 185 186 186 190
34 186 188 186 187 189 194
35 188 190 188 190 192 197
36 190 192 191 192 194 200
37 191 194 192 194 196 200
38 192 196 195 195 198 202
39 194 199 196 197 200 203
40 196 202 198 198 201 203
41 198 204 201 200 202 204pCA Po4

* 4.
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Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 233
(0 F)

200
201
203
204
205
206
207
208
210
213
215
216
218
220
218
222
229
235
243

243
401

TC # 234
(OF)

206
209
210
212
215
220
225
230
235
240
245
250
254
258
262
266
270
274
278

278
402

TVA/ TSI

TC # 235
(OF)

204
206
209
212
215
218
222
225
228
232
235
239
243
247
251
255
258
262
265

265
403

September 20, 1994

TC # 236
(OF)

202
203
205
206
207
209
211
214
217
220
223
227
230
233
237
240
243
247
250

250
403

TC # 237
(OF)

204
206
208
209
210
211
213
215
217
220
223
226
228
231
234
237
240
243
246

246
404

TC # 238
(OF)

205
206
207
207
208
208
208
209
210
210
211
211
212
212
213
215
216
218
220

220
404

0s A Pow
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Project No. 97187 TVA/ TSI. September 20, 1994

Time TC #239 TC #240 TC #241 TC #242 TC #243 TC #244

(min) (0F) (OF) (OF) (OF) (OF) (OF)

0 79 79 79 79 79 79
1 79 79 79 79 79 79
2 79 79 79 79 79 79

3 79 79 79 79 79 79

4 79 79 79 79 79 79

5 79 79 79 79 79 79
6 79 79 79 79 79 79
7 80 79 79 79 80 80
8 81 80 80 80 81 81
9 82 82 81 81 82 83

10 84 83 82 83 84 85
11 86 85 83 84 86 87
1 2 89 87 85 86 88 89
13 92 90 87 89 91 92

1 4 96 93 90 92 94 95
15 100 96 93 94 97 99
16 104 100 96 97 101 102
17 109 103 99 101 104 106
18 114 107 102 104 108 109
19 119 111 105 107 111 113
20 124 115 108 111 115 117
21 129 119 112 114 118 120
22 134 123 115 118 122 124
23 139 127 118 121 125 127
24 144 132 121 124 129 131
25 149 137 124 127 132 134
26 154 142 127 130 135 138
27 158 146 130 133 139 140
28 162 151 133 135 141 143
29 166 155 136 137 144 146
30 170 160 139 140 147 149
31 173 164 142 144 149 152
32 177 168 146 147 152 155
33 180 172 150 150 155 158
34 183 175 154 153 159 162
35 188 179 157 156 163 167
36 190 182 161 160 168 172
37 192 185 164 164 172 178
38 195 188 168 169 175 185
39 197 190 171 172 179 195
40 198 193 174 176 182 200

.41 199 196 177 179 187 202
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Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 239
(OF)

201
202
204
205
206
207
207
208
208
209
209
210
210
211
211
211
211
212
212

212
404

TC # 240
(OF)

1 98
201
203
205
205
206
207
207
208
209
210
211
211
212
212
213
213
213
214

214
404

TVA/ TSI

TC # 241
(OF)

1 80
1 83
186
1 89
191
193
195
198
200
203
206
208
209
210
211
212
212
213
214

214
404

September 20, 1994

TC # 242
(OF)

1 82
1 85
1 87
191
1 96
204
209
210
211
211
212
212
212
212
212
212
212
213
213

213
404

TC # 243
(OF)

1 95
202
207
209
210
211
211
211
211
211
211.
211
211
211
212
212
212
212
212

212
404

TC # 244
(OF)

204
205
207
208
209
209
210
210
210
210
210
211
211
211
211
211
211
212
212

212
404

4fA A0
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September 20, 1994

Time TC #245 TC #246 TC #247 TC #248 TC #249 TC #250
(min) (OF) (0F) (OF) (OF) (OF) (OF)

0 79 79 79 79 79 80
1 79 79 79 79 79 80
2 79 79 79 79 79 80
3 79 79 79 79 79 79
4 79 79 79 79 79 79
5 79 79 79 79 79 80
6 80 80 80 79 79 80
7 81 81 81 80 80 80
8 82 82 82 81 81 81
9 83 84 84 82 82 82

10 85 85 85 84 83 84
11 88 87 87 86 85 86
12 90 90 89 88 87 88
13 93 92 91 90 89 91
14 96 95 94 92 92 93
15 100 98 97 95 95 96
16 103 100 100 98 98 99
17 107 104 102 101 101 102
18 110 106 105 104 104 105
19 114 110 108 108 107 108
20 118 113 110 111 110 111
21 122 117 114 115 113 114
22 126 121 117 118 116 117
23 130 125 121 121 119 120
24 134 129 124 124 123 124
25 138 133 127 127 126 127
26 142 137 131 130 129 130
27 146 140 134 134 132 133
28 150 144 138 137 135 137
29 155 148 140 140 138 140
30 160 152 143 143 141 144
31 165 156 146 146 144 147
32 170 159 149 149 147 150
33 174 163 152 152 150 153
34 182 167 154 155 152 156
35 191 171 157 157 155 159
36 197 174 159 160 157 162
37 201 178 161 163 160 165
38 204 181 164 165 162 168
39 206 184 166 168 165 170
40 207 186 169 171 168 173

.41 208 189 171 174 170 175

RAT
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Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 245
(OF)

208
209
209
210
210
211
211
211
211
211
211
212
212
212
212
212
212
213
213

213
404

TC # 246
(OF)

1 90
1 92
1 95
1 97
200
202
204
206
207
206
206
206
207
207
208
208
210
211
212

212
404

TVA/ TSI

TC # 247
(OF)

1 75
177
1 80
1 83
185
1 88
1 90
1 92
194
1 96
1 99
201
202
204
206
210
211
212
213

213
404

0

September 20, 1994

TC # 248
(OF)

1 76
179
181
1 84
1 87
189
191
1 94
1 96
1 98
200
202
204
206
210
212
212
213
213

213
404

TC # 249
(O F)

1 73
1 76
1 78
181
1 83
186
1 88
191
1 93
1 96
1 98
201
205
209
211
212
213
213
214

214
404

TC # 250
(OF)

1 77
1 79
181
1 83
185
1 88
1 90
1 92
1 94
1 97
202
208
21 2
212
213
213
213
213
214

214
405

A,
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350
Project No. 97187 TVA/ TSI. September 20, 1994

Time TC #251 TC #252 TC # 253 TC # 254 TC # 255 TC # 256
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 80 80 deleted deleted deleted deleted
1 80 80 deleted deleted deleted deleted
2 80 80 deleted deleted deleted deleted
3 80 80 deleted deleted deleted deleted
4 80 80 deleted deleted deleted deleted
5 80 80 deleted deleted deleted deleted
6 80 80 deleted deleted deleted deleted
7 8 1 8 1 deleted deleted deleted deleted
8 82 82 deleted deleted deleted deleted
9 84 84 deleted deleted deleted deleted

1 0 86 86 deleted deleted deleted deleted
11 88 88 deleted deleted deleted deleted
1 2 90 92 deleted deleted deleted deleted
1 3 9 3 97 deleted deleted deleted deleted
1 4 9 6 1 04 deleted deleted deleted deleted
1 5 9 9 1 1 2 deleted deleted deleted deleted
1 6 103 121 deleted deleted deleted deleted
1 7 1 06 1 28 deleted deleted deleted deleted
1 8 11 0 1 35 deleted deleted deleted deleted
1 9 11 4 141 deleted deleted deleted deleted
2 0 11 8 144 deleted deleted deleted deleted
2 1 1 22 149 deleted deleted deleted deleted
2 2 126 154 deleted deleted deleted deleted
2 3 130 158 deleted deleted deleted deleted
24 135 161 deleted deleted deleted deleted
2 5 1 39 1 64 deleted deleted deleted deleted
26 143 1 68 deleted deleted deleted deleted
2 7 147 1 70 deleted deleted deleted deleted
28 151 173 deleted deleted deleted deleted
29 1 56 175 deleted deleted deleted deleted
3 0 1 60 177 deleted deleted deleted deleted
3 1 1 62 1 79 deleted deleted deleted deleted
3 2 1 65 181 deleted deleted deleted deleted
3 3 168 182 deleted deleted deleted deleted
34 170 184 deleted deleted deleted deleted
3 5 1 73 1 87 deleted deleted deleted deleted
3 6 176 191 deleted deleted deleted deleted
37 179 195 deleted deleted deleted deleted
3 8 1 82 1 97 deleted deleted deleted deleted
3 9 1 85 200 deleted deleted deleted deleted
40 186 203 deleted deleted deleted deleted

.4 1 187 203 deltMd deleted deleted deleted

4.
to.



Project No. 97187 TVA/ TSI September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
5 5
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 251
(OF)

188
1 88
189
1 90

.1 90
1 91
1 92
1 93
1 95
1 97
1 99
201
206
209
210
211
212
212
213

213
405

TC # 252
(OF)

203
203
202
202
202
201
201
202
202
203
203
204
205
206
208
209
210
210
212

TC # 253 TC # 254 TC # 255
(OF) (OF) (OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

TC # 256
(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

21 2 deleted deleted deleted deleted
405 deleted deleted deleted deleted

tGA Po
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September 20, 1994

Time TC # 257 TC # 258 TC #259 TC #260 TC #261 TC #262
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 deleted deleted 77 78 78 78
1 deleted deleted 77 78 78 78
2 deleted deleted 77 78 78 78
3 deleted deleted 77 78 78 78
4 deleted deleted 77 78 78 78
5 deleted deleted 78 78 79 79
6 deleted deleted 79 79 79 79
7 deleted deleted 80 81 81 81
8 deleted deleted 83 83 83 82
9 deleted deleted 86 86 85 85

10 deleted deleted 89 89 89 87
11 deleted deleted 93 93 92 90
1 2 deleted deleted 97 97 96 94
13 deleted deleted 101 101 100 98
14 deleted deleted 106 106 105 102
15 deleted deleted 111 111 109 107
16 deleted deleted 115 116 114 111
17 deleted deleted 120 122 120 116
1 8 deleted deleted 125 127 125 122
19 deleted deleted 131 134 131 127
20 deleted deleted 136 140 1 38 133
21 deleted deleted 141 146 144 140
22 deleted deleted 146 153 150 146
23 deleted deleted 150 158 157 152
24 deleted deleted 155 163 163 158
25 deleted deleted 160 167 169 164
26 deleted deleted 165 172 174 170
27 deleted deleted 169 177 179 176
28 deleted deleted 175 183 185 181
29 deleted deleted 179 189 190 186
30 deleted deleted 183 193 195 192
31 deleted deleted 186 198 200 196
32 deleted deleted 190 200 204 201
33 deleted deleted 193 204 208 205
34 deleted deleted 196 209 212 209
35 deleted deleted 199 214 216 213
36 deleted deleted 203 219 220 216
37 deleted deleted 206 225 225 220
38 deleted deleted 210 230 230 224
39 deleted deleted 215 236 234 228
40 deleted deleted 222 241 239 232
41 deleted deleted , 247 244 237

.e
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Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

TC # 257
(0 F)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

Max Temp: deleted
Max Allowed: deleted

TC # 258
(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

TVA/ TSI

TC # 259
(OF)

235
241
247
255
261
266
271
277
283
288
292
297
301
304
308
312
315
318
321

deleted
deleted

September 20, 1994

TC # 260
(OF)

253
260
266
273
279
286
292
299
304
310
315
320
324
328
332
335
338
341
344

321
402

4CA

0

TC # 261
(OF)

250
256
262
269
276
283
289
296
302
308
313
318
323
327
331
335
338
341
344

344
403

344
403

TC # 262
(OF)

242
247
253
260
266
273
279
286
292
298
304
309
314
319
323
327
331
334
337

337
403

P 0 4.
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Project No. 97187 TVA/ TSI. September 20, 1994

Time TC #263 TC #264 TC #265 TC #266 TC #267 TC #268
(min) (IF) (OF) (OF) (OF) (OF) (OF)

0 79 79 79 79 79 78
1 79 79 79 79 79 78
2 79 79 79 79 79 78
3 79 79 79 79 79 78
4 79 79 79 79 79 78
5 79 79 79 79 79 78
6 79 79 79 79 79 79
7 80 80 79 79 79 79
8 82 81 80 80 80 80
9 84 83 82 81 81 81

10 86 85 83 82 82 82
11 89 87 85 84 84 83
1 2 92 90 88 86 85 85
1 3 95 93 91 89 88 87
1 4 99 97 94 91 90 90
15 104 101 97 94 93 92
1 6 108 105 101 98 97 96
17 113 109 105 101 100 99
1 8 118 114 109 105 104 103
19 124 119 113 109 108 106
20 129 124 118 113 111 110
21 134 130 122 117 116 115
22 140 135 127 122 120 119
23 146 141 131 126 124 123
24 152 146 136 131 128 127
25 158 151 141 135 132 132
26 164 157 146 139 136 136
27 170 162 151 144 140 139
28 175 168 157 149 144 143
29 181 174 162 154 149 147
30 186 179 167 159 153 151
31 191 184 172 163 157 155
32 195 188 177 168 162 159
33 200 193 182 173 166 164
34 203 198 186 177 171 168
35 207 203 191 182 175 173
36 211 207 195 186 180 177
37 215 211 200 190 184 182
38 219 216 204 194 188 186
39 222 220 208 198 192 190
40 226 224 213 202 196 194

.41 230 229 27 206 200 197
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Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 263
(OF)

235
239
245
250
256
261
267
273
278
284
290
295
300
306
310
315
319
322
326

326
404

TC # 264
(OF)

233
237
242
247
250
255
259
263
268
273
277
282
286
291
295
299
304
308
312

312
404

TVA/ TSI

TC # 265
(OF)

221
225
229
233
237
241
245
250
255
259
264
268
272
276
280
284
288
291
295

295
404

0

September 20, 1994

TC # 266
(OF)

210
214
218
221
225
228
232
235
239
242
246
249
252
256
259
263
266
269
273

273
404

TC # 267
(OF)

203
207
210
213
217
219
222
225
228
231
234
236
239
242
244
247
250
253
256

256
404

TC # 268
(OF)

201
204
208
211
214
217
220
222
225
228
230
232
235
237
240
242
245
248
251

251
403
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Project No. 97187 TVA/ TSI September 20, 1994

Time TC #269 TC #270 TC #271 TC #272 TC #273 TC #274
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 78 78 78 78 78 78
1 78 78 78 78 78 78
2 78 78 78 78 78 78
3 78 78 78 78 78 78
4 78 78 78 78 78 78
5 78 78 78 78 78 78
6 79 79 79 78 78 78
7 79 79 79 79 79 79
8 80 80 80 79 79 79
9 81 81 81 80 80 80

10 82 82 82 81 81 81
11 83 83 84 83 83 83
12 85 85 85 84 84 84
13 87 87 87 87 87 87
14 90 89 90 89 89 89
15 92 92 92 92 92 92
16 95 95 95 95 95 95
17 98 98 99 98 98 98
18 102 101 102 102 101 102
19 105 105 106 105 105 105
20 109 109 110 109 109 109
21 113 113 114 113 113 113
22 117 117 118 118 117 117
23 121 121 122 122 121 121
24 126 125 127 126 125 125
25 130 129 131 131 130 129
26 135 134 136 135 134 134
27 139 138 140 140 139 138
28 143 142 144 144 143 143
29 147 146 148 148 147 147
30 152 151 152 152 151 151
31 156 155 156 156 155 155
32 160 159 160 160 160 159
33 164 163 165 164 164 164
34 168 167 169 168 168 168
35 172 171 173 172 172 172
36 177 175 177 177 176 175
37 181 179 181 181 180 179
38 185 183 185 184 184 183
39 188 187 188 188 187 186
40 193 191 192 191 190 190

.41 196 194 195 193 193

+ 4.-
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Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 269
(OF)

1 99
203
206
209
212
215
218
221
223
226
228
231
233
235
238
240
243
246
249

249
403

TC # 270
(OF)

1 97
201
204
207
210
213
215
218
220
223
225
228
230
232
235
237
240
243
247

247
403

TVA/ TSI

TC # 271
(OF)

1 99
202
205
208
211
213
216
219
221
224
226
229
231
234
237
239
243
246
250

250
403

t0A

September 20, 1994 6

TC # 272
(OF)

1 98
201
204
207
210
213
215
218
221
224
227
230
233
235
238
241
245
248
252

252
403

TC # 273
(OF)

1 96
1 99
202
204
207
210
213
216
220
223
227
230
233
236
239
242
246
249
253

253
403

TC # 274
(OF)

1 96
1 99
201
204
206
209
212
216
220
224
227
230
234
237
240
244
247
251
254

254
403

P 0

.4

Ip C,1
1*i
Oft A1T
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Project No. 97187 TVA/ TSI September 20, 1994

Time TC #275 TC #276 TC #277 TC #278 TC #279 TC #280
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 78 78 78 78 77 76
1 78 78 78 78 77 76
2 78 78 78 78 77 76
3 78 78 78 78 77 76
4 78 78 78 78 77 76
5 78 78 78 78 77 76
6 78 78 78 78 78 76
7 79 79 79 79 78 76
8 79 79 79 79. 79 77
9 80 80 80 80 80 77

10 81 81 82 81 81 77
11 83 83 83 83 83 78
12 84 85 85 85 85 78
13 86 87 87 87 86 79
14 89 90 90 89 89 80
15 92 92 92 92 92 81
16 95 95 95 95 94 82
17 98 99 98 98 97 83
18 101 102 102 102 101 84
19 105 106 105 105 104 86
20 109 109 109 109 108 88
21 113 113 113 113 112 90
22 116 117 117 117 115 92
23 120 121 121 121 119 94
24 124 125 125 124 123 96
25 128 129 129 128 127 99
26 133 133 133 133 131 102
27 137 137 137 137 135 105
28 141 142 141 141 140 108
29 145 146 146 145 144 112
30 150 150 150 149 148 116
31 154 154 154 153 152 120
32 158 158 158 157 156 124
33 162 162 162 161 160 129
34 166 166 166 165 164 134
35 171 170 170 169 168 139
36 174 174 174 173 172 144
37 178 178 178 177 176 150
38 182 182 182 181 180 155
39 185 185 185 184 184 161
40 189 188 188 188 187 166
41 192 191 191 191 191 171

0 A

.on 1 ''



Project No. 97187 TVA/ TSI

Time TC # 275 TC # 276 TC # 277
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

195
1 98
200
203
205
207
210
213
217
222
225
229
233
236
240
243
246
250
254

254
403

1 94
1 97
200
202
204
206
208
210

212
217
222
226
230
234
238
241
245
249
253

253
403

0.

1 95
1 97
200
202
204
206
207
209
210
212
214
215
221
227
232
237
241
245
250

250
403

9) I
U uJ(

September 20, 1994

TC # 278 TC # 279 TC # 280
(OF)

1 94
1 96
1 99
201
203
205
206
208
209
210
211
212
214
218
225
230
236
240
244

244
403

(0F)

1 93
1 96
1 99
201
203
204
206
207
208
209
210
210
211
211
212
212
213
213
216

216
402

(0 F)

1 77
182
1 86
189
1 93
1 95
1 98
200
201
202
203
204
205
206
206
207
207
207
208

208
401

P0

$A

f, oI I0
46 _ ,



369
Project No. 97187 TVA/ TSI September 20, 1994

Time TC #281 TC #282 TC #283 TC #284 TC #285 TC #286
(min) (0 F) (OF) (OF) (OF) (OF) (OF)

0 77 78 79 78 79 79
1 77 78 79 78 79 78
2 77 78 79 78 79 78
3 77 78 78 78 79 78
4 77 78 79 78 79 78
5 77 78 79 79 79 79
6 78 79 79 79 80 79
7 79 80 81 81 81 80
8 81 82 83 83 83 83
9 84 85 85 85 85 85

10 87 88 88 87 88 87
11 90 91 91 90 90 89
1 2 93 95 94 94 93 91
1 3 97 99 98 98 97 95
14 102 103 103 102 101 99
15 106 108 107 107 105 103
16 111 113 112 111 110 108
17 116 118 118 117 115 113
18 121 123 123 122 120 118
19 126 129 129 128 126 123
20 131 135 136 133 131 129
21 136 142 142 140 137 134
22 141 147 148 146 143 140
23 146 152 154 152 149 146
24 151 158 161 158 155 152
25 156 162 166 164 161 158
26 160 166 172 170 167 164
27 165 172 178 176 173 170
28 169 178 183 181 179 176
29 172 184 188 186 185 183
30 176 190 194 192 191 189
31 179 195 199 197 197 194
32 183 200 203 201 202 199
33 185 204 208 206 207 204
34 187 208 212 211 211 209
35 191 212 217 215 215 213
36 195 217 221 220 219 217
37 201 222 226 224 223 221
38 206 227 231 229 227 224
39 212 233 236 234 231 228
40 217 238 241 238 235 232
41 222 244 247 244 239 236

C. A P0

0 -

VO
*0#Ar'



Project No. 97187 TVA/ TSI

Time TC # 281 TC # 282 TC # 283
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

228
234
240
245
251
256
261
266
271
276
280
284
288
292
295
298
301
304
307

307
402

250
256
262
268
274
279
285
291
297
302
307
312
317
321
325
329
332
335
338

338
403

253
258
265
271
277
283
289
295
301
306
311
316
321
325
330
334
338
341
345

345
404

0

September 20, 1994

TC # 284 TC # 285 TC # 286
(OF)

249
254
260
266
272
278
284
290
296
301
307
312
317
321
326
331
335
338
342

342
403

(OF)

244
249
254
260
265
271
277
283
288
294
300
305
310
315
320
325
329
333
337

337
404

(OF)

240
244
249
254
259
264
270
275
281
286
292
297
302
307
312
317
321
325
329

329
404

$4

V ' . I
I *01'f

3 "Q
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Project No. 97187 TVA/ TSI September 20, 1994

Time TC #287 TC #288 TC #289 TC #290 TC #291 TC #292
(min) (OF) (OF) (OF) (IF) (OF) (OF)

0 76 78 78 78 78 78
1 76 78 78 78 78 78
2 76 78 78 78 78 78
3 77 78 78 78 78 78
4 77 78 78 78 78 78
5 77 78 78 78 78 78
6 78 78 78 78 78 78
7 79 79 78 79 79 79
8 78 80 79 79 79 79
9 80 82 80 80 80 80

10 82 83 81 81 81 81
11 84 85 83 83 83 83
12 89 88 85 85 85 85
13 93 91 88 87 87 88
14 96 94 91 90 90 90
15 100 98 94 93 93 94
16 105 102 97 96 96 97
17 110 106 101 100 100 101
18 114 111 105 104 104 105
19 119 116 110 108 108 109
20 124 121 115 113 113 114
21 129 126 120 118 118 119
22 135 131 125 123 123 124
23 140 136 130 128 128 129
24 145 142 136 134 134 134
25 152 148 141 139 140 139
26 158 154 147 145 146 145
27 164 160 153 151 151 150
28 170 166 158 157 157 155
29 176 171 164 162 163 161
30 182 177 169 168 168 166
31 187 182 174 173 174 171
32 192 187 179 179 179 175
33 197 192 184 184 184 180
34 201 196 189 189 189 185
35 205 201 194 194 193 189
36 209 205 199 198 198 194
37 213 209 203 203 202 198
38 216 213 207 207 206 202
39 220 217 211 211 210 206
40 224 220 216 215 214 210
41 227 224 220 219 218 214

4oQA Po

. 4. 0

I. 05, Al~



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 287
(OF)

231
236
240
237
241
246
251
256
262
267
272
276
281
286
291
297
301
305
306

306
401

TC # 288
(OF)

228
232
237
241
246
251
256
261
266
271
277
282
287
292
297
301
305
309
313

313
403

TVA/ TSI

TC # 289
(OF)

224
228
233
238
243
247
252
258
263
268
273
278
283
288
292
297
301
304
308

308
403

GA
4C

C

September 20, 1994

TC # 290
(OF)

224
228
233
238
243
248
253
259
264
269
274
278
283
287
292
295
299
303
306

306
403

TC # 291
(OF)

222
226
231
235
240
245
249
254
260
265
269
274
278
282
286
290
293
297
301

301
403

TC # 292
(OF)

217
221
224
228
232
236
240
244
248
252
256
260
264
267
271
275
278
282
286

286
403

.4

.RAI 4',YO
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Project No. 97187 TVA/ TSI September 20, 1994 3

Time TC #293 TC #294 TC #295 TC #296 TC #297 TC #298
(min) (0 F) (OF) (OF) (OF) (OF) (OF)

0 78 78 78 77 77 77
1 78 78 78 77 77 77
2 78 78 78 77 77 77
3 78 78 78 77 77 77
4 78 78 78 77 77 77
5 78 78 78 78 77 78
6 78 78 78 78 78 78
7 78 78 78 78 78 78
8 79 79 79 79 79 79
9 80 80 80 79 79 80

10 81 81 81 80 81 81
11 82 82 82 81 82 82
1 2 83 84 84 83 83 83
1 3 86 86 86 85 85 85
1 4 88 88 88 87 88 88
1 5 91 90 91 89 90 90
16 94 93 93 92 93 93
1 7 97 96 97 95 96 96
1 8 1 01 99 1 00 98 99 99
19 105 103 103 102 103 103
20 108 107 107 106 107 107
21 113 111 111 110 111 110
22 117 115 115 114 115 114
23 122 119 119 118 119 118
24 126 124 124 122 123 122
25 131 129 128 126 127 126
26 136 134 132 131 131 130
27 142 139 136 135 135 135
28 147 143 141 139 139 139
29 152 148 145 143 144 143
30 157 152 149 147 148 147
31 161 157 153 151 151 151
32 166 161 157 155 156 155
33 170 164 161 159 160 159
34 174 169 165 163 164 163
35 178 173 169 167 168 167
36 182 177 174 171 172 171
37 187 181 178 175 176 176
38 190 185 182 179 180 180
39 194 189 185 183 183 183
40 197 192 188 186 187 187
41 201 195 191 189 190 190

*,GA Po.

0

0RX



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

TC # 293
(OF)

204
207
210
213
215
216
218
221
224
227
229
232
234
237
241
245
249
254
258

TC # 294
(OF)

1 99
201
204
206
208
210
212
214
216
218
219
221
222
225
228
231
236
239
243

TVA/ TSI

TC # 295
(OF)

1 94
1 97
1 99
202
203
205
206
208
209
211
213
215
217
221
225
228
231
235
239

September 20, 1994

TC # 296
(OF)

1 92
1 95
1 98
200
202
204
205
206
207
208
209
210
210
211
212
212
213
215
218

TC # 297
(OF)

193
1 96
1 98
201
203
204
206
207
208
209
210
211
212
213
215
218
223
229
234

TC # 298
(OF)

1 93
1 96
1 99
202
203
205
206
208
209
210
211
212
213
214
216
221
227
232
237

Max Temp:
Max Allowed:

3 C I

258
403

243
403

239
403

218
402

234
402

237
402

,0A
ok

P 0o
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September 20, 1994

Time TC # 299 TC #300 TC #301 TC #302 TC #303 TC #304
(min) (OF) (OF) (OF) (OF) (OF) ('F)

0 77 77 77 77 78 78
1 77 77 77 77 78 78
2 77 77 77 77 78 78
3 77 77 77 77 78 78
4 77 77 77 77 78 78
5 77 77 77 77 78 78
6 78 78 78 78 78 78
7 78 78 78 78 78 78
8 79 78 79 79 79 79
9 80 79 79 79 79 79

10 81 80 80 80 80 80
11 82 82 82 82 81 82
12 83 83 83 83 83 83
13 85 85 85 85 85 85
14 87 87 87 88 87 87
15 90 89 89 90 89 90
16 93 92 92 93 92 92
17 96 95 95 96 95 96
18 99 98 98 99 98 99
19 102 102 102 103 102 103
20 106 106 105 107 106 106
21 110 110 109 110 110 110
22 114 114 113 114 114 114
23 118 118 117 118 118 118
24 122 122 121 123 122 122
25 126 126 125 127 126 126
26 130 130 130 131 130 130
27 134 134 134 135 134 135
28 139 139 138 139 139 139
29 143 143 142 143 143 143
30 147 147 146 147 147 147
31 151 151 150 152 151 151
32 155 155 154 156 155 155
33 159 159 159 160 159 159
34 163 163 163 164 163 163
35 167 167 167 168 167 167
36 171 171 171 172 171 171
37 175 175 175 176 175 175
38 179 179 179 180 179 179
39 183 183 183 184 183 183
40 187 186 186 187 187 186
41 190 190 190 190 190 190

4 0p A Ao

0 A4

Ico
10jrfrA1O

Project No. 97187 TVA/ TSI



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
5 7
5 8
59
60

Max Temp:
Max Allowed:

TC # 299
(OF)

1 93
1 96
1 99

201
203
205
207
208
210
211
213
214
216
218
221
225
229
233
238

238
402

TC # 300
(OF)

1 93
1 96
1 98
201
203
204
206
208
209
210
211
213
215
217
219
223
227
231
236

236
402

TVA/ TSI

TC # 301
(OF)

1 93
1 96
1 98
200
203
204
206
207
209
210
211
212
214
216
218
222
226
231
235

235
402

September 20, 1994

TC # 302
(OF)

1 94
1 96
1 99

201
203
205
206
208
209
211
212
213
215
217
221
225
229
234
238

238
402

TC # 303
(0F)

1 93
1 96
1 98
201
203
204
206
207
209
210
211
212
215
217
221
225
230
234
238

238
403

TC # 304
(OF)

1 93
1 96
1 98
200
202
204
206
207
208
209
211
212
213
215
218
222
227
232
237

237
403

4 0 A Po

0 *4

A"XVIp
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TVA/ TSI

Time TC #305 TC #306 TC #307 TC #308 TC #309 TC #310
(min) (OF) (0F) (OF) (OF) (OF) (OF)

0 78 77 78 78 78 77
1 78 77 78 78 78 77
2 78 77 78 78 78 77
3 78 77 78 78 78 77
4 78 77 78 78 78 77
5 78 77 78 78 78 77
6 78 78 78 78 78 77
7 78 78 78 78 78 78
8 79 78 79 79 79 78
9 79 79 80 80 79 79

10 81 80 80 81 81 79
11 82 81 82 82 82 80
12 83 83 83 84 83 82
1 3 85 85 85 86 85 84
14 88 87 88 88 88 85
15 . 90 90 90 91 90 88
16 93 92 93 94 93 90
17 96 96 97 97 96 93
18 99 99 100 100 100 96
19 103 103 103 104 103 99
20 107 106 107 108 107 102
211 1il 1 10 il il ill111 10 6
22 115 114 115 115 114 109
23 118 118 119 119 118 113
24 122 122 123 123 122 117
25 126 126 127 127 126 120
26 131 130 131 131 130 125
27 135 134 135 135 135 129
28 139 139 139 140 139 133
29 143 143 143 144 143 137
30 147 147 147 148 147 142
31 151 151 151 152 151 146
32 155 155 155 155 155 150
33 159 159 159 160 159 155
34 163 163 163 164 163 159
35 168 167 167 168 167 164
36 172 171 171 172 171 169
37 176 175 176 176 176 173
38 180 179 179 180 180 177
39 183 183 183 183 183 181
40 187 186 187 187 187 185
41 190 189 lp90 190 190 188

oG A

0-IIA

September 20, 1994Project No. 97187



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 305
(OF)

1 93
1 96
1 98
200
202
204
205
207
208
209
210
211
212
213
215
218
220
225
232

232
403

TC # 306
(OF)

1 93
1 95
1 98
200
202
204
205
207
208
209
210
211
212
214
217
220
224
229
234

234
402

TVAI TSI

TC # 307
(OF)

1 93
1 96
1 98
200
202
204
205
206
208
209
210
211
212
213
215
215
217
221
228

228
403

o4,GA
4

September 20, 1994

TC # 308
(OF)

1 93
1 96
1 98
200
202
204
205
206
207
208
209
210
210
211
212
212
213
215
218

218
403

TC # 309
(OF)

1 93
1 96
1 98
200
202
204
205
207
207
208
209
210
210
211
212
212
214
216
219

219
403

TC # 310
(OF)

1 92
1 94
1 97
1 99
201
203
205
206
207
208
208
209
210
210
211
211
212
212
213

213
402

A0

VO I ,

3 &



September 20, 1994

Time TC #311 TC #312 TC #313 TC #314 TC #315 TC #316
(min) (OF) (0F) (OF) (OF) (0F) (OF)

0 77 78 78 78 78 78
1 77 78 78 78 78 78
2 77 78 78 78 78 78
3 77 78 78 78 78 78
4 77 78 78 78 78 78
5 77 78 78 78 79 78
6 77 79 79 79 79 78
7 78 79 80 79 80 79
8 79 81 81 81 81 80
9 80 84 83 83 83 82

10 81 87 86 86 85 84
11 83 90 90 89 88 87
12 85 94 94 93 92 90
13 87 98 98 97 96 94
14 90 103 103 102 101 98
15 92 108 108 107 106 103
16 95 113 113 112 111 107
17 98 118 119 117 116 113
18 102 123 124 123 122 118
19 105 129 130 129 128 124
20 109 135 136 136 134 130
21 112 141 143 142 140 136
22 116 147 149 148 147 143
23 120 152 155 155 153 149
24 125 158 161 161 160 155
25 129 164 168 167 166 162
26 134 169 173 173 172 I168
27 139 175 179 180 178 174
28 145 180 184 186 185 180
29 151 188 190 192 191 186
30 157 192 195 197 196 192
31 162 196 199 202 202 197
32 167 199 205 208 207 203
33 173 203 208 214 213 208

34 178 206 213 219 218 213

35 183 208 219 223 223 218

36 188 211 224 228 228 223
37 191 216 228 232 233 227

38 195 217 233 237 237 232
39 197 223 237 241 242 236

40 199 231 242 246 247 241
. 41 201 239 251 252 246

O. ~
o c

4 00
AT -
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Project No. 97187 TVA/ TSI



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 311
(OF)

202
203
203
204
206
206
207
207
208
209
210
212
215
218
220
224
230
233
237

237
402

TC # 312
(OF)

246
252
258
264
270
275
279
284
288
292
296
300
304
308
312
316
320
324
328

328
403

TVA/ TSI

TC # 313
(OF)

254
260
266
271
277
283
288
293
298
303
308
313
317
321
326
330
334
338
342

342
403

o4 GA

0

September 20, 1994

TC # 314
(OF)

256
261
266
272
277
282
287
293
298
303
308
312
317
321
326
330
335
339
343

343
403

TC # 315
(OF)

256
261
266
271
276
281
286
291
296
301
305
310
315
319
324
328
333
337
342

342
403

TC # 316
(OF)

250
255
260
264
269
274
279
284
289
294
298
303
308
313
317
322
327
331
336

336
403

P0 .

A4

VO .CIOft/O



Project No. 97187

Time
(min)

TC # 317
(OF)

TC # 318
(OF)

TVA/ TSI

TC # 319
(OF)

September 20, 1994

TC # 320
(OF)

TC # 321 TC # 322
(OF) (OF)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
1 9
20
2 1
22
23
24
25
26
27
28
29
30
31
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0
4 1

too 1

78
78
78
78
78
78
78
79
80
81
83
86
89
92
96

1 01
1 05
110
116
1 22
1 27
1 33
140
1 45
152
1 58
1 64
170
1 76
1 82
1 87
1 92
1 97
202
207
212
217
221
225
230
234
239

77
77
77
77
77
77
78
78
79
80
82
85
87
9 1
95
99

1 04
1 09
114
120
1 26
132
1 38
143
149
1 55
1 60
166
173
1 79
1 84
1 90
1 95
200
204
209
213
217
221
225
229
233

77
77
77
77
77
77
77
78
79
80
82
84
87
9 1
95
99

1 04
1 09
114
1 20
1 26
132
1 37
143
149
1 54
1 59
1 63
1 70
177
1 83
189
1 94
1 99
204
208
212
216
220
224
228
232

0 A

OV.-
OftIATI'

76
76
76
76
76
76
77
77
78
79
81
84
87
90
94
98

1 02
108
113
119
1 24
130
1 36
142
147
153
1 59
1 65
171
177
1 83
1 88
1 94
1 99
204
209
213
217
221
225
229
233

76
76
76
76
76
76
77
77
78
80
82
84
87
90
94
98

1 02
1 07
112
118
1 24
1 30
136
141
148
1 54
1 60
166
1 72
178
1 84
1 90
1 95
201
206
211
216
221
226
231
236
240

76
76
76
76
76
76
77
78
79
80
83
85
88
92
96

1 00
1 04
1 09
114
120
126
1 32
1 38
144
151
1 57
163
169
1 75
181
1 87
193
198
204
209
215
220
225
231
236
242
247



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
5 0
5 1
52
53
54
5 5
5 6
57
58
59
60

Max Temp:
Max Allowed:

TC # 317
(OF)

243
248
252
257
262
266
271
276
281
286
291
296
301
306
311
316
320
325
330

330
403

TC # 318
(OF)

238
242
247
251
256
261
266
271
276
281
286
291
296
300
305
310
315

319
324

324
402

TVA/ TSI

TC # 319
(OF)

236
240
245
249
254
258
262
267
271
276
281
285
290
295
300
304
309
313
318

318
402

September 20, 1994

TC # 320
(OF)

237
241
245
249
252
256
260
264
268
273
277
282
286
291
295
300
304
308
313

313
401

TC # 321
(OF)

245
249
253
257
261
263
266
269
273
276
280
284
288
293
297
301
305
310
314

314
401

TC # 322
(OF)

252
257
262
266
271
275
277
280
283
287
291
294
298
302
307
311
315
319
323

323
401

:* AP
0 A4
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°°eM(0
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Project No. 97187 TVA/ TSI September 20, 1994

Time TC #323 TC #324 TC #325 TC #326 TC #327 TC #328
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 76 76 76 76 77 77
1 76 76 76 76 76 77
2 76 76 76 76 77 77
3 76 76 76 76 77 77
4 76 76 76 76 77 77
5 76 77 76 77 77 77
6 77 77 77 78 77 77
7 78 78 78 79 78 78
8 79 79 80 80 79 79
9 81 81 82 83 81 80

10 84 84 85 86 82 81
11 87 87 88 88 85 83
12 90 90 .91 91 87 85
13 94 94 95 95 90 88
14 98 98 99 98 93 90
15 102 102 103 102 96 93
16 107 106 107 106 100 96
17 112 111 112 111 104 100
18 118 116 117 115 108 104
19 123 121 122 120 112 108
20 129 127 128 125 116 111
21 135 133 133 130 121 116
22 141 139 138 135 126 120
23 147 144 144 139 130 125
24 153 150 149 144 135 129
25 159 156 154 149 140 134
26 165 162 160 154 145 138
27 171 167 165 159 150 143
28 177 173 170 164 155 148
29 182 178 176 169 159 152
30 188 184 181 174 164 157
31 193 189 186 179 169 161
32 198 194 192 185 173 166
33 204 199 197 190 178 170
34 209 205 202 195 182 174
35 214 210 208 200 187 179
36 219 215 213 205 192 183
37 224 221 218 210 197 188
38 230 226 224 215 201 192
39 235 232 229 220 206 196
40 241 237 235 225 211 201
41 246 243 A2A 0 230 216 205

4.A

fA00



Project No. 97187

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 323
(OF)

252
258
263
268
274
279
284
288
291
295
299
304
308
312
316
321
325
329
333

333
401

TC # 324
(OF)

249
254
260
265
271
276
280
285
289
294
298
302
306
310
314
318
323
327
331

331
401

TVA/ TSI

TC # 325
(OF)

245
251
256
261
266
271
276
280
284
288
292
296
300
304
308
312
316
320
324

324
401

GrCA

4

September 20, 1994

TC # 326
(OF)

235
240
245
250
254
259
263
267
271
275
278
282
286
290
294
298
301
305
309

309
401

TC # 327
(OF)

219
224
229
233
238
242
246
250
253
257
261
264
268
271
275
278
282
285
289

289
402

TC # 328
(OF)

210
214
218
222
226
230
233
237
241
244
248
251
254
257
260
263
266
270
273

273
402

P 0 4$1
A4

o ftA Io



September 20, 1994

Time TC #329 TC #330 TC #331 TC #332 TC #333 TC #334
(min) (0F) (OF) (OF) (OF) (OF) (OF)

0 77 77 77 77 77 77
1 77 77 77 77 77 77
2 77 77 77 77 77 77
3 77 77 77 77 77 77
4 77 77 77 77 77 77
5 77 77 77 77 77 77
6 77 77 77 77 77 77
7 78 77 77 77 78 77
8 78 78 78 78 78 78
9 79 79 79 79 79 79

10 81 80 80 80 80 80
11 82 81 82 82 82 81
1 2 84 83 83 83 83 83
13 86 85 85 85 85 85
14 88 87 88 87 88 87
15 91 90 90 90 90 90
16 94 93 93 93 93 92
17 97 96 96 96 96 96
18 100 99 99 99 99 99
19 104 103 103 103 103 102
20 108 106 107 107 106 106
21 112 110 111 111 110 109
22 116 114 115 115 114 113
23 120 118 118 119 118 117
24 125 122 123 123 122 121
25 129 126 127 127 126 125
26 133 131 131 132 130 130
27 138 135 136 136 134 134
28 142 139 140 140 138 138
29 147 143 144 144 143 142
30 151 147 149 148 147 146

31 155 151 153 153 151 151
32 159 155 157 157 155 155
33 163 159 161 161 159 159
34 167 163 165 165 163 163
35 171 167 169 169 167 167
36 175 171 173 173 172 171
37 179 174 177 177 176 175
38 183 179 181 182 180 179
39 187 182 184 185 184 183
40 191 186 188 189 188 187

.41 195 189 CAl1 193 191 191
lip

o A

I' C9

VOt sOf T0

Project No. 97187 TVA/ TSI



September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

4 0,*A Po,
4.I

0. A

pr0a o0
RA

TC # 329
(OF)

1 99
202
206
209
213
216
219
223
227
230
233
237
240
242
245
248
250
253
257

257
402

TC # 330
(OF)

1 93
1 95
1 98
201
203
205
207
210
214
219
223
227
230
232
235
238
240
243
246

246
402

TC # 331
(OF)

194
1 98
200
203
206
209
211
214
217
220
224
227
230
233
236
239
242
244
248

248
402

TC # 332
(OF)

196
1 99
202
205
206
209
211
213
215
217
220
222
224
226
229
232
234
236
244

244
402

TC # 333
(O F)

195
1 97
200
203
205
208
209
212
214
216
218
220
222
224
226
229
232
235
239

239
402

TC # 334
(OF)

1 94
1 97
200
202
205
207
209
212
213
214
214
215
215
216
219
223
228
232
236

236
402

Project No. 97187 TVA/ TSI



38:'
Project No. 97187 TVA/ TSI. September 20, 1994

Time TC #335 TC #336 TC #337 TC #338 TC #339 TC #340
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 77 77 76 77 77 77
1 77 77 76 77 77 77
2 77 77 76 77 77 77
3 76 77 76 77 77 77
4 77 77 76 76 77 77
5 77 77 76 77 77 77
6 77 77 77 77 77 77
7 77 77 77 77 77 77
8 78 78 78 78 78 78
9 79 79 79 78 78 79

10 80 80 80 79 79 80
11 82 82 81 80 81 81
12 84 83 83 81 82 83
13 86 86 85 83 84 85
14 88 88 87 85 86 87
15 91 91 90 88 88 89
16 93 93 93 90 91 92
17 96 96 96 93 94 95
18 100 100 99 96 97 98
19 103 103 102 100 100 102
20 107 107 106 103 104 105
21 111 111 110 107 108 109
22 114 115 114 111 112 113
23 118 119 118 115 116 117
24 123 123 122 119 120 121
25 127 127 126 123 124 125
26 131 131 131 128 128 130
27 135 135 135 132 133 134
28 139 140 139 136 137 138
29 143 144 144 140 141 142
30 148 149 148 145 145 147
31 152 153 152 149 150 151
32 156 158 157 153 154 155
33 161 162 161 157 158 159
34 165 166 165 161 162 163
35 169 170 169 165 166 167
36 173 174 173 169 170 171
37 178 178 177 173 174 175
38 182 182 181 178 178 179
39 185 185 184 181 182 183
40 189 189 188 185 186 187
41 192 193 GA1 189 189 190

0

o' ^



PS8
September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55

-56
5 7
5 8
59
60

Max Temp:
Max Allowed:

TC # 335
(OF)

1 96
1 99
202
204
207
209
211
212
212
213
213
213
214
216
219
225
231
236
242

242
402

TC # 336 TC # 337
(OF) (OF)

1 96
1 99
201
203
206
207
207
208
209
210
211
212
212
213
215
218
223
230
237

237
402

1 95
1 98
200
202
204
205
206
208
208
209
210
210
211
212
213
213
216
220
228

228
401

4 A P0

0 $A

1* A 4

TC # 338
(OF)

1 92
1 95
1 97
200
202
204
205
206
207
208
209
210
210
211
211
212
214
216
220

220
402

TC # 339
(OF)

192
1 95
1 98
200
202
204
205
207
207
208
209
210
211
211
212
213
215
217
221

221
402

TC # 340
(OF)

1 93
1 96
1 98
201
203
204
206
207
208
209
209
210
211
212
213
216
219
223
228

228
402

Project No. 97187 TVA/ TSI .



Project No. 97187 TVA/ TSI .

Time TC # 341 TC # 342 TC # 343
(min) (OF) (OF) (OF)

0
1
2
3
4
5
6
7
8
9

10
2 1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0
41

September 20, 1994

TC # 344 TC # 345 TC # 346

77
77
77
77
77
77
78
78
79
79
80
81
83
84
87
89
92
95
98

1 01

1 05
1 09

113
117
121
125
129
1 33
1 38
1 42
1 46
1 50
1 54
159
163
1 67
171
175
179
1 83

186
1 90

78
78
78
78
77
78
78
78
79
79
80
82
83
85
87
89
92
95
98

101
1 05
109
112
116
120
125
1 29
1 33
1 38
142
146
1 50
1 54
1 58
163
1 67
171
1 75
179
1 82
1 86
1 89

78
78
78
78
78
78
78
78
79
80
81
82
83
85
87
90
92
95
99

1 02
1 06
1 09
113
117
121
1 25
129
1 34
1 38
142
1 47
151
1 55
159
1 63
1 67
171
1 75
1 79
183
1 86

4 Allps

o it
1..

389

(OF)

78
78
78
78
78
78
78
78
79
80
81
83
84
86
89
92
94
98

1 01
1 04
1 08
112
116
1 20
1 24
128
1 32
1 37
141
1 45
1 50
1 54
1 58
1 62
1 66
1 70
1 74
1 77
181
1 85
1 88
1 91

(0 F)

78
78
78
78
78
78
78
79
79
80
82
83
85
87
90
93
96
99

1 02
1 06
11 0
113
117
121
1 25
1 29
1 34
1 38
142
1 46
151
1 55
159
163
1 67
171
175
179
1 82
1 86
189
1 92

(0 F)

78
78
78
78
78
78
78
78
79
80
81
82
84
86
88
91
93
97

1 00
1 03
1 07
111
114
118
1 22
1 26
130
1 34
1 38
142
147
151
1 55
159
163
1 67
171
1 75
179
1 83
1 86
189



September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 341 TC # 342 TC # 343
(OF) (OF) (OF)

193
1 95
1 98
200
202
204
205
207
208
209
209
210
210
211
212
213
216
221
226

226
402

1 92
1 95
1 98
200
203
204
205
207
208
209
209
210
210
211
212
213
215
219
223

223
403

1 93
1 95
1 98
200
202
204
205
207
207
209
209
210
210
211
212
214
216
219
222

222
403

TC # 344 TC # 345 TC # 346
(OF)

1 94
1 96
1 99
201
203
204
205
206
207
208
209
210
210
211
213
214
215
213
216

216
403

(OF)

1 94
1 97
1 99
201
203
205
206
207
208
209
210
210
211
212
212
212
212
213
213

213
403

(OF)

1 92
1 95
1 98
200
202
203
205
206
207
208
208
209
209
210
210
210
210
211
211

211
403

at ,A Pt

oe1.4

VI .
*V60A

Project No. 97187 TVA/ TSI



Project No. 97187 TVA/ TSI September 20, 1994

Time TC #347 TC #348 TC #349 TC #350 TC #351 TC #352
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 77 76 75 76 78 78
1 77 76 75 76 78 78
2 77 76 75 76 78 78
3 77 76 75 76 78 78
4 77 76 75 76 78 78
5 77 76 75 76 78 79
6 77 76 76 76 78 80
7 78 76 76 77 79 82
8 78 76 77 78 80 84
9 79 76 78 79 82 87

10 80 77 80 81 84 91
11 81 77 82 83 86 94
12 83 78 85 85 88 97
13 85 79 88 87 91 101
14 87 80 91 90 94 106
15 89 81 94 93 97 110
16 92 83 97 96 100 114
17 94 84 100 99 103 118
18 97 86 104 102 106 122
19 100 88 107 105 110 127
20 104 89 111 109 114 131
21 107 92 114 112 117 135
22 111 93 118 116 121 139
23 114 96 122 119 125 143
24 118 98 125 123 128 148
25 123 101 128 127 132 152
26 127 104 132 131 136 156
27 131 106 135 134 139 160
28 135 110 138 137 143 164
29 140 113 140 141 146 167
30 144 118 143 144 150 171
31 148 122 146 148 153 175
32 153 127 149 151 157 179
33 157 133 151 154 160 182
34 161 139 154 157 163 186
35 166 145 157 160 164 188
36 170 152 159 162 168 192
37 174 159 162 165 172 195
38 178 166 164 168 176 198
39 182 172 167 170 179 201
40 185 178 169 173 179 204
41 189 183 **d, 175 181 206

0 A

< - 60

V.AX



Project No. 97187 TVA/ TSI . September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 347
(OF)

1 92
1 95
1 97
1 99
201
203
204
206
207
208
208
209
210
210
210
210
210
210
211

211
402

TC # 348 TC # 349
(OF) (0 F)

1 87
1 90
1 93
1 96
1 99
201
202
203
205
205
206
207
207
208
208
208
208
209
209

209
401

173
176
1 77
1 79
181
1 84
1 86
1 88
189
191
1 93
1 95
1 96
1 97
1 99
199
201
202
204

204
400

HGA

0

TC # 350 TC # 351 TC # 352
(OF) (OF) (OF)

1 77
1 79
1 82
1 84
1 86
1 90
1 93
1 97
1 99
201
204
207
209
210
212
214
216
219
223

223
401

1 85
189
1 92
1 92
1 95
1 99
202
205
207
210
213
216
218
221
223
226
228
231
234

234
403

209
212
215
216
219
222
225
228
230
233
236
239
242
245
248
251
254
258
261

261
403

Io

A4

I p.

O,,A¶e,

*9') F,,



'r C'
Project No. 97187 TVA/ TSI September 20, 1994

Time TC #353 TC #354 TC #355 TC #356 TC #357 TC #358

(min) (OF) (OF) (OF) (0 F) (OF) (OF)

0 79 79 79 79 79 79
1 79 79 79 79 79 79

2 79 79 79 79 79 79

3 79 79 79 79 79 79
4 80 79 79 79 79 79

5 82 80 79 79 80 80

6 85 81 80 80 80 80
7 88 82 81 81 82 82
8 92 84 82 83 84 83
9 96 87 83 85 86 85

10 101 89 85 87 89 88
11 106 92 87 89 91 90
12 111 95 88 92 94 93
1 3 115 98 91 94 97 96
14 120 101 93 97 99 98
15 125 105 96 100 102 101
16 130 108 98 103 105 104
17 136 112 101 106 108 107
18 140 116 104 109 111 111
19 145 120 107 112 115 114
20 150 124 110 116 119 118
21 155 128 112 120 122 122
22 159 132 115 123 126 126
23 164 135 118 126 130 130
24 168 139 121 130 134 133
25 173 143 125 133 137 137
26 177 147 128 137 141 141
27 181 150 130 140 145 145
28 185 154 133 143 148 149
29 189 157 135 144 151 152
30 193 160 135 143 155 156
31 197 163 137 140 156 160
32 201 166 137 136 151 162
33 205 169 136 134 151 161
34 208 171 138 135 149 160
35 211 174 140 137 149 160
36 214 177 142 139 150 160
37 217 179 144 141 152 161
38 219 182 146 143 152 161
39 221 184 148 144 151 161
40 224 187 150 145 153 161

- 41 227 189 ,Alj§3 148 155 162

* o s
0 A

VO*?0 RA0



September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 353 TC # 354 TC # 355
(OF) (OF) (OF)

230
233
236
239
241
244
247
250
253
256
259
262
266
269
272
275
278
282
285

285
404

1 92
1 94
1 97
200
202
205
208
210
213
216
219
222
224
227
230
233
236
239
242

242
404

o0 A

1 56
1 58
161
1 64
167
1 69
1 72
174
177
1 79
181
1 84
1 86
189
1 91
1 94
1 96
1 99
201

201
404

TC # 356 TC # 357 TC # 358
(0F)

149
151
1 54
1 57
161
1 64
1 66
1 68
171
1 74
176
1 79
182
1 85
1 88
1 91
1 93
1 94
1 95

1 95
404

(0 F)

1 56
1 58
1 58
1 57
161
163
1 68
170
1 73
175
1 77
181
1 84
1 86
189
1 90
1 92
1 94
1 96

1 96
404

(OF)

1 64
1 65
1 67
1 68
1 70
171
173
1 74
176
1 77
1 80
183
1 84
1 86
1 86
1 88
1 90
1 92
1 94

1 94
404

.4

OftA¶O

Project No. 97187 TVA/ TSI .
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Project No. 97187 TVA/ TSI September 20, 1994

Time TC #359 TC #360 TC # 361 TC # 362 TC #363 TC #364
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 79 79 79 79 79 80
1 79 79 79 79 79 80
2 79 79 79 80 79 80
3 79 79 80 82 79 80
4 79 80 87 138 81 80
5 80 81 98 151 89 80
6 81 84 102 152 93 82
7 82 86 104 150 95 83
8 84 88 106 150 96 84
9 86 90 105 136 96 85

10 88 91 104 125 96 86
11 91 93 102 118 95 88
12 93 95 102 117 95 89
13 96 97 104 118 96 90
14 99 100 106 118 97 91
15 102 102 109 118 98 93
16 106 105 111 118 100 95
17 109 108 113 118 102 97
18 112 111 116 118 104 98
19 116 114 118 118 105 100
20 120 117 119 119 107 101
21 123 120 122 126 108 103
22 127 124 126 131 111 104
23 130 127 129 135 114 106
24 134 131 133 140 117 108
25 138 135 136 137 119 111
26 141 139 139 141 121 113
27 145 143 143 143 123 115
28 149 147 147 148 126 117
29 153 151 151 150 129 119
30 157 155 155 155 131 121
31 160 158 159 158 134 123
32 163 162 163 161 136 125
33 166 165 169 167 139 128
34 167 167 177 173 141 130
35 167 169 181 175 145 133
36 167 172 184 175 148 136
37 168 173 188 177 150 138
38 168 175 196 186 153 140
39 168 176 199 189 156 143
40 168 177 199 187 158 144

'41 168 179 4,d4 182 159 146

0 A

°10
RAT



Project No. 97187 TVA/ TSI

Time TC # 359 TC # 360 TC # 361
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

169
170
172
173
1 74
1 76
1 78
1 80
1 82
1 84
185
1 88
1 90
1 90
1 91
1 94
195
1 96
198

1 98
404

1 80
1 82
1 84
1 86
186
187
189
1 90
1 93
1 95
1 98
200
202
205
206
208
211
212
214

214
404

1 98
200
203
203
203
203
205
206
208
211
217
224
229
228
232
231
233
233
232

233
404

September 20, 1994

TC # 362 TC # 363 TC # 364
(0 F)

1 82
1 86
1 88
189
1 91
1 92
1 94
1 96
1 97
200
204
210
214
214
217
218
219
210
214

219
404

(OF)

1 60
1 63
1 66
1 68
169
171
1 73
1 75
1 78
1 80
183
1 87
186
186
188
1 90
1 92
1 92
1 91

1 92
404

(OF)

148
149
1 52
1 54
1 55
1 57
1 60
1 62
1 65
1 67
1 70
1 74
1 76
179
181
1 84
185
1 85
185

185
405

4 0 ~A P0

0 *A*

10 . 0
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Project No. 97187 TVA/ TSI. September 20, 1994

Time TC #365 TC #366 TC #367 TC #368 TC #369 TC #370
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 79 79 79 79 79 79
1 80 79 79 79 79 79
2 80 79 79 79 79 79
3 79 79 79 79 79 79
4 80 79 79 79 79 79
5 80 80 80 79 79 81
6 81 81 80 80 80 84
7 82 83 82 82 82 89
8 84 85 84 84 84 94
9 86 88 85 86 86 99

10 89 90 88 88 89 103
11 91 94 90 91 92 106
12 94 96 .93 94 94 110
13 96 99 96 97 97 113
14 99 103 99 100 101 116
15 101 106 102 104 104 119
16 104 110 106 107 107 121
17 107 113 109 110 110 123
18 109 116 113 114 113 125
19 111 119 116 117 116 127
20 114 122 120 121 119 130
21 116 126 124 124 122 134
22 118 129 128 128 125 138
23 121 132 131 131 128 142
24 123 136 135 135 132 147
25 126 139 139 138 135 151
26 129 143 142 142 138 151
27 132 146 145 145 140 151
28 134 149 148 147 142 153
29 137 151 151 150 143 155
30 139 155 154 151 145 158
31 141 157 156 153 147 161
32 143 160 159 154 149 163
33 147 163 161 155 150 165
34 150 166 163 156 151 166
35 153 168 165 157 152 167
36 156 170 166 158 153 168
37 158 173 167 158 154 170
38 161 175 169 159 156 172
39 163 177 170 161 158 174
40 164 178 172 162 160 176

.41 165 180 7 164 162 178

4. 4 ,

0 R



September 20, 1994

Time TC # 365 TC # 366 TC # 367
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

1 67
169
1 70
1 72
1 74
1 77
1 80
1 83
1 86
189
1 92
1 95
1 99
203
206
210
210
214
218

218
404

182
1 84
1 87
189
1 91
1 94
1 97
200
203
207
210
214
218
221
225
229
232
235
238

238
404

1 75
1 77
1 78
1 78
181
1 84
1 86
1 88
1 90
1 93
1 97
200
202
206
209
212
216
219
223

223
404

eGA4n.

TC # 368 TC # 369 TC # 370
(OF)

1 66
1 67
1 69
169
171
1 73
1 75
1 76
1 78
181
1 84
1 87
1 90
1 92
1 96
1 99
202
206
209

209
404

(0F)

1 63
1 64
1 66
1 67
169
171
173
176
178
181
1 83
1 84
1 86
1 88
1 90
1 92
195
1 98
200

200
404

(OF)

181
1 83
1 86
188
1 92
1 95
1 98
201
203
204
206
209
211
213
215
217
218
219
221

221
404

Poe

VO O
4*A0

Project NO. 97187 TVA/ TSI .



September 20, 1994

Time TC #371 TC #372 TC #373 TC #374 TC #375 TC #376
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 79 79 79 78 78 77
1 79 79 79 78 78 77
2 79 79 79 78 78 77
3 79 79 79 78 78 77

4 79 79 79 79 78 78

5 81 80 79 79 78 78
6 85 82 81 81 79 80
7 90 86 85 83 81 82
8 96 92 91 86 84 85
9 101 98 96 90 87 88

10 106 103 101 94 90 92
11 111 107 105 98 94 96

12 115 110 108 103 98 100
13 119 113 112 107 102 104
14 123 117 116 111 107 109
15 126 121 119 115 111 113
16 129 123 122 118 115 117
17 132 125 124 122 119 121
18 135 128 127 125 123 125
19 139 131 130 129 126 129
20 142 135 133 133 130 134
21 146 139 137 137 134 138
22 150 143 141 141 138 142
23 154 147 145 144 142 147
24 158 151 149 148 146 151
25 162 155 153 152 150 155
26 165 158 156 156 154 159
27 167 162 159 159 158 163
28 170 165 162 163 161 167
29 173 168 165 166 164 170
30 176 171 168 168 167 173
31 179 173 170 171 170 176
32 183 175 172 174 173 179
33 185 177 175 177 176 182
34 188 179 177 179 178 184
35 190 182 179 182 181 187
36 193 184 181 184 184 190
37 196 186 184 187 186 191
38 198 188 186 189 189 193
39 201 190 188 192 191 196
40 203 192 191 195 194 198
41 206 195 6,6 A 198 196 200

0 A

4V00O

Project No. 97187 TVA/ TSI .



Project No. 97187 TVA/ TSI. September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 371 TC # 372 TC # 373
(OF) (OF) (OF)

210
214
217
221
225
229
233
237
239
240
243
246
249
252
255
258
260
262
265

265
404

1 98
201
204
207
210
214
217
221
225
222
228
232
236
240
244
247
251
255
259

259
404

1 96
1 99
203
206
210
214
218
222
226
229
233
237
241
245
249
253
257
261
265

265
404

TC # 374 TC # 375 TC # 376
(OF)

201
204
207
210
214
217
221
225
229
233
237
241
245
249
253
257
261
265
268

268
403

(OF)

1 98
201
204
207
210
213
216
220
223
227
231
235
239
243
247
251
256
259
263

263
403

(OF)

202
205
207
210
213
216
219
223
226
230
234
238
242
246
250
255
259
264
268

268
402
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September 20, 1994

Time TC #377 TC #378 TC #379 TC #380 TC #381 TC #382
(min) (OF) (0F) (OF) (OF) (0 F) (OF)

0 76 75 75 78 80 80
1 76 75 75 78 80 80
2 76 75 75 78 80 80
3 76 75 75 78 79 80
4 77 75 75 78 80 81

5 77 75 75 78 79 82
6 79 76 75 78 79 83
7 81 77 75 78 80 83
8 84 78 76 78 80 83
9 87 80 76 78 80 83

10 91 82 76 78 81 84
11 95 84 76 79 81 84
12 99 87 77 79 82 85
13 103 90 77 80 82 86
14 108 93 78 81 83 87
15 112 96 79 82 84 88
16 116 99 80 83 86 89
17 120 102 81 84 87 91
18 124 105 82 85 88 92
19 129 109 84 86 90 94
20 133 112 85 88 91 96
21 136 115 87 90 93 98
22 140 118 88 91 95 100
23 144 121 90 93 96 102
24 149 124 92 95 98 105
25 152 127 94 97 100 109
26 156 131 96 99 102 113
27 160 134 98 101 104 117
28 164 137 100 103 106 122
29 168 140 103 105 108 127
30 171 143 105 107 111 130
31 174 146 107 110 113 133
32 177 149 110 112 115 137
33 181 152 112 114 118 138
34 184 155 114 116 121 139
35 186 158 116 119 123 140
36 187 161 118 121 126 141
37 188 163 120 124 129 143
38 192 166 123 127 132 144
39 195 169 126 130 135 146
40 198 171 129 134 138 148

.41 201 174 sod 137 140 149

o:

OAvO
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September 20, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 377 TC # 378 TC # 379
(OF) (OF) (OF)

204
206
207
210
214
218
221

226
229
233
235
239
243
247
251
255
260
262
266

266
401

1 77
179
1 82
1 85
1 87
1 91
1 94
1 97
200
204
204
205
208
210
215
220
223
225
229

229
400

1 35
1 38
141
143
1 46
148
1 50
1 52
1 54
1 56
1 58
160
1 63
1 65
1 67
169
171
1 73
1 76

1 76
400

TC # 380 TC # 381 TC # 382
(0F)

141
144
147
1 50
1 53
1 55

1 58
1 60

1 62
1 65
1 67
1 70
1 73
1 75
1 78
1 80
1 82
1 84
1 86

1 86
403

(0F)

1 43
145
1 47
1 49
151
1 52
1 54
1 56
1 57
1 59
161
1 62
1 64
1 66
1 68
1 70
1 72
175
1 77

1 77
405

(OF)

1 50
151
1 53
1 54
1 56
1 57
159
161
1 62
1 64
1 66
1 68
171
173
1 75
177
1 80
183
1 87

1 87
405

.GA P o
* $

0 . -, .' 6to ' *0 - 00
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Project No. 97187 TVA/ TSI September 20, 1994

Time TC #383 TC #384 TC #385 TC # 386 TC #387 TC #388
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 81 80 80 deleted 75 77
1 81 80 80 deleted 75 77
2 81 80 80 deleted 75 77
3 81 80 80 deleted 75 77
4 81 80 80 deleted 75 77
5 81 80 80 deleted 75 77
6 81 80 80 deleted 75 77
7 81 80 80 deleted 75 77
8 81 81 81 deleted 75 77
9 81 82 82 deleted 75 77

10 81 82 83 deleted 75 78
11 82 83 84 deleted 76 78
1 2 82 84 85 deleted 76 79
1 3 82 85 86 deleted 77 81
1 4 83 86 88 deleted 78 83
15 84 87 89 deleted 79 86
1 6 84 89 91 deleted 81 90
1 7 85 90 93 deleted 83 96
1 8 86 92 95 deleted 86 101
19 87 94 97 deleted 89 107
20 88 96 100 deleted 93 119
21 89 98 102 deleted 100 135
22 90 100 105 deleted 106 145
23 91 103 107 deleted 112 153
24 93 105 110 deleted 119 164
25 94 108 113 deleted 125 171
26 96 111 116 deleted 130 177
27 98 113 119 deleted 135 182
28 99 117 122 deleted 140 186
29 101 119 125 deleted 147 189
30 103 122 128 deleted 152 191
31 105 125 130 deleted 157 193
32 107 128 134 deleted 162 196
33 109 131 137 deleted 167 198
34 111 134 140 deleted 170 197
35 1 13 137 143 deleted 173 195
36 114 140 146 deleted 176 196
37 116 143 150 deleted 177 197
38 118 145 152 deleted 179 198
39 120 148 154 deleted 183 198
40 121 151 158 deleted 187 200
4 1 123 154 A it deleted 190 201
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September 20, 1994

Time TC # 383 TC # 384 TC # 385 TC # 386
(min) (OF) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

1 25
1 26
1 28
1 30
1 32
1 33
1 35
137
139
141
143
1 45
147
1 49
151
1 53
155
1 57
1 58

1 58
406

1 57
159
1 62
1 64
1 67
1 69
171
173
175
177
1 80
1 82
1 84
185
187
1 88
189
1 91
1 92

1 92
405

1 63
165
1 68
171
173
175
178
1 80
181
1 84
187
1 90
191
1 93
1 94
1 96
1 97
1 98
199

1 99
405

0

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

TC # 387
(OF)

193
1 94
1 96
1 97
1 99
200
200
200
200
1 99
200
1 99
199
1 99
1 99
1 99
1 98
1 98
1 98

200
400

TC # 388
(OF)

202
203
204
204
205
205
205
206
206
206
205
205
204
204
203
202
201
201
201

206
402

P0o *.
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Project No. 97187 TVA/ TSI September 20, 1994

Time TC #389 TC #390 TC #391 TC #392 TC # 393 TC # 394

(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 78 79 80 79 deleted deleted
1 78 79 80 79 deleted deleted

2 78 79 80 79 deleted deleted
3 78 79 80 79 deleted deleted
4 78 79 80 79 deleted deleted
5 78 79 80 79 deleted deleted
6 78 79 80 79 deleted deleted
7 78 79 80 80 deleted deleted
8 79 80 80 81 deleted deleted
9 80 82 80 82 deleted deleted

1 0 82 85 81 84 deleted deleted
11 84 87 81 87 deleted deleted

1 2 86 90 82 89 deleted deleted
1 3 90 94 83 92 deleted deleted
1 4 94 100 84 95 deleted deleted
1 5 100 106 86 98 deleted deleted
1 6 109 113 88 101 deleted deleted
1 7 116 119 90 104 deleted deleted
1 8 123 124 92 1 06 deleted deleted
1 9 1 33 1 30 94 109 deleted deleted
20 144 136 96 112 deleted deleted
21 153 142 99 114 deleted deleted
22 159 147 102 117 deleted deleted
23 163 152 105 120 deleted deleted
24 169 156 108 123 deleted deleted
25 174 160 110 126 deleted deleted
26 177 164 113 128 deleted deleted
27 1 81 167 116 131 deleted deleted
28 186 170 119 134 deleted deleted
29 1 90 173 122 137 deleted deleted
30 193 177 124 140 deleted deleted
31 196 181 127 143 deleted deleted
32 1 99 187 130 146 deleted deleted
33 201 194 134 148 deleted deleted
34 201 203 139 150 deleted deleted
35 198 205 184 153 deleted deleted
36 198 206 200 158 deleted deleted
37 1 99 207 205 165 deleted deleted
38 201 207 207 169 deleted deleted
39 203 208 208 171 deleted deleted
40 ,205 208 209 177 deleted deleted
41 206 208 co 2pg 176 deleted deleted

0 A
00
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Project No. 97187 TVA/ TSI .

Time TC # 389 TC # 390 TC # 391
(min) (OF) (OF) (OF)

42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

207
208
209
209
209
208
208
208
208
209
209
208
208
207
207
206
204
203
203

209
403

209
210
210
211
211
211
212
212
212
212
212
212
212
212
212
211
210
210
209

212
404

210
210
211
211
211
211
211
211
211
211
211
211
210
210
209
208
207
206
205

211
405

September 20, 1994

TC # 392 TC # 393 TC # 394
(OF)

1 77
1 78
1 80
1 83
1 85
1 86
1 88
1 89
1 91
1 93
1 95
1 97
1 99
202
205
208
210
212
214

214
404

(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
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Project No. 97187 TVA / TSI September 20, 1994

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0

Support Support
TC # 1 TC # 2

(OF) (0F)
E119 Std

(0F)

68
254
440
627
813

1 000
1060
1120
1180
1240
1 300
1 327
1 346
1364
1380
1395
1410
1423
1436
1448
1459
1470
1480
1490
1499
1508
1517
1 525
1533
1541
1 548
1555
1562
1569
1576
1582
1588
1594
1600
1606
1612

Support Support
TC # 3 TC # 4

(0 F) (0F)
Furnace Avg

(OF)

77
1 33
297
598
884

1089
1229
1319
1369
1348
1289
1237
1248
1311
1380
1426
1459
1452
1415
1390
1398
1430
1469
1510
1530
1539
1533
1506
1493
1502
1531
1561
1578
1589
1589
1585
1 573
1 571
1584
1585
1594

77
77
77
77
77
78
80
83
92

1 06
118
129
1 40
1 50
159
1 64
1 70
176
181
186
1 90

1 95
1 98
200
202
204
205
207
209
211
213
217
221
224
228
232
237
242
248
255
263

4 GA
0.

Ct' ., (I Af
V0--0

OgA¶Of

I.. f C

78
78
78
78
80
81
84
89

1 00
1 22
145
1 59
169
1 77
1 85
191
1 94
1 96
1 98
200
203
205
207
210
215
220
228
238
248
259
270
281
293
305
316
328
340
351
362
373
384

t 0o

*4

77
78
80
83
86
90

94
96
99

1 04
111

117
123
1 28
1 33
139
1 47
1 54
161
1 68
174
181
189
1 97
202
202
204
205
206
207
208
209
210
211
212
215
218
220
224
228
234

78
78
78
78
80
81
83
85
91

1 00

112
127
1 43
1 58
1 70
1 80
1 87
193
1 97
200
204
206
207
208
210
215
219
223
232
242
252
262
273
283
294
304
315
325
335
346
356

Support
TC # 5

(OF)

78
78
78
78
79
81
84
87
92

101
115
131
144
153
162
168
172
176
180
185
1 90
195
200
204
207
208
210
211
223
234
245
255
266
276
286
296
306
316
325
335
345

Support
TC # 6

(0F)

79
79
79
79
80
80
81
83
87
92

1 01
113
125
1 37
1 48
1 59
169
1 78
1 83
1 87
1 91
195
200
204
207
209
210
214
224
232
239
248
256
265
274
282
291
300
309
317
326



Project No. 97187 TVA / TSI September 20, 1994

Time
(min)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

E119 Std
(O F)

port Support
C # 2 TC # 3

(OF) (OF)
Furnace Avg

(OF)

1601
1599
1601
1607
1637
1655
1649
1638
1631
1632
1633
1655
1677
1689
1694
1684
1671
1685
1707
1717

1617
1 622
1 627
1633
1638
1642
1647
1652
1656
1661
1665
1669
1674
1 678
1 682
1686
1690
1693
1697
1701

Support Support
TC # 4 TC # 5

(OF) (OF)

Support Sup
TC # 1 T

(OF)

270
278
287
295
304
313
322
331
340
349
358
368
377
386
396
405
414
424
433
443

4 GA
0f

395
406
417
428
438
449
460
471
482
493
505
516
527
537
548
559
570
580
591
602

P0
A4

Ir" . 0
pO At0jrA1O0

4)0 C'8

239
246
253
260
267
274
282
289
297
305
313
321
329
337
345
353
361
369
378
386

367
377
387
397
407
417
426
436
445
454
463
471
481
490
498
507
516
525
533
542

354
364
373
383
392
402
411
420
429
439
448
457
467
477
486
495
504
513
523
532

Support
TC # 6

(OF)

335
344
353
362
371
380
388
397
405
414
422
431
439
447
456
464
473
481
490
498
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Project No. 97187 TVA / TSI. September 20, 1994

Support Support Support Support Support Support
Time TC # 7 TC # 8 TC # 9 TC # 10 TC # 11 TC # 12 Ambient Furnace # 1
(min) (OF) (0F) (OF) (OF) (OF) (OF) (OF) (OF)

0 77 78 79 77 78 79 76 76
1 77 78 79 77 78 79 76 120
2 77 78 79 77 78 79 76 199
3 77 78 79 77 78 79 76 320
4 77 78 79 77 79 79 76 471
5 77 80 79 77 82 82 77 628
6 78 82 80 78 85 83 77 770
7 79 85 82 80 89 85 77 880
8 80 91 85 81 93 88 77 963
9 83 102 89 84 99 92 77 1000

10 93 120 95 90 110 117 77 991
11 105 142 101 99 125 138 77 964
12 116 163 109 110 140 153 77 1007
13 129 175 117 121 154 164 77 1095
14 141 184 126 132 163 170 78 1169
15 152 188 135 142 171 176 78 1227
16 161 190 145 152 178 181 78 1267
17 168 193 157 162 184 186 78 1268
18 173 194 169 170 190 190 78 1236
19 178 194 181 179 196 194 78 1212
20 183 195 188 189 201 199 78 1249
21 187 196 192 196 204 203 78 1322
22 190 198 196 201 207 206 79 1413
23 195 202 201 204 209 208 79 1471
24 200 205 205 205 210 210 79 1488
25 203 207 207 206 212 210 79 1479
26 205 208 209 207 217 211 79 1472
27 206 209 213 207 221 212 79 1474
28 207 210 222 207 228 219 79 1478
29 208 212 231 207 236 223 80 1503
30 208 214 242 208 244 231 80 1531
31 209 217 251 208 253 241 80 1558
32 209 220 260 209 261 251 80 1574
33 211 223 268 210 269 262 80 1586
34 212 235 277 212 278 274 81 1591
35 216 249 285 215 287 284 80 1597
36 219 260 293 217 297 295 81 1592
37 223 270 301 222 307 306 81 1597
38 228 281 310 227 317 316 81 1602
39 233 291 318 232 327 327 81 1599
40 239 301 326 2 70 338 338 81 1612

of A
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September 20, 1994

Support Support Support
TC#7 TC#8 TC#9

(0 F) (OF) (OF)
Time
(min)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

245
252
259
267
274
282
290
298
306
314
323
331
340
348
357
365
373
382
390
399

312
322
332
342
351
360
370
379
388
398
407
416
425
434
444
453
462
471
480
490

Support
TC # 10

(OF)

243
249
255
262
269
276
284
291
299
307
315
324
332
340
348
357
365
374
382
390

.,.0G

Support
TC # 11

(OF)

348
358
368
378
388
399
409
420
430
440
450
460
471
481
490
499
509
519
529
539

Support
TC # 12

(OF)

348
358
368
378
388
397
406
415
425
434
443
452
461
470
478
487
495
504
513
521

Ambient
(OF)

81
81
81
81
81
82
82
81
81
82
82
82
83
83
83
83
83
83
83
84

Furnace # 1
(OF)

1629
1632
1638
1645
1672
1699
1685
1663
1638
1 628
1639
1675
1711
1750
1763
1726
1698
1712
1724
1731

P0 .
/4

1*.0

335
344
352
361
369
378
386
395
404
412
421
430
439
447
455
463
471
479
487
495

Project No. 97187 TVA / TSI



Project No. 97187 TVA / TSI. September 20, 1994

Time Furnace # 2 Furnace # 3 Furnace # 4 Furnace # 5 Furnace # 6
(min) (0F) (OF) (OF) (OF) (0F)

0 77 78 78 78 78
1 119 158 113 145 144
2 205 325 226 360 281
3 331 565 421 720 531
4 493 808 650 1059 799
5 673 1027 897 1269 1037
6 843 1207 1110 1392 1218
7 970 1324 1267 1474 1329
8 1061 1384 1349 1519 1397
9 1083 1378 1387 1460 1371

10 1059 1320 1361 1382 1309
11 1022 1272 .1335 1320 1261
12 1061 1286 1355 1307 1278
13 1201 1320 1350 1377 1338
14 1311 1356 1362 1467 1403
15 1361 1389 1377 1530 1430
16 1387 1424 1407 1571 1459
17 1357 1449 1476 1527 1455
18 1305 1436 1513 1464 1426
19 1268 1422 1542 1418 1404
20 1297 1436 1544 1412 1414
21 1352 1465 1530 1443 1442
22 1416 1490 1513 1486 1474
23 1464 1522 1517 1536 1514
24 1511 1534 1510 1569 1534
25 1526 1545 1514 1588 1551.
26 1517 1557 1535 1571 1550
27 1479 1522 1525 1520 1505
28 1471 1505 1503 1497 1490
29 1495 1502 1501 1504 1494
30 1519 1534 1516 1546 1527
31 1531 1566 1535 1590 1559
32 1543 1578 1551 1613 1568
33 1545 1586 1565 1627 1575
34 1559 1583 1571 1621 1571
35 1550 1575 1573 1609 1560
36 1530 1564 1567 1588 1545
37 1537 1563 1564 1581 1541
38 1548 1574 1574 1600 1557
39 1539 1573 1581 1594 1555

40 1566 1588 fG^Al78 1603 1571
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Project No. 97187 TVA / TSI. September 20, 1994

Time
(min)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Furnace # 2
(OF)

1 579
1566
1 571
1586
1614
1634
1618
1604
1 573
1573
1585
1622
1 657
1681
1683
1657
1640
1652
1708
1766

Furnace # 3
(OF)

1 589
1578
1575
1579
1625
1648
1640
1632
1617
1624
1625
1644
1671
1670
1678
1673
1662
1 680
1706
1709

4~C,
0

Furnace # 4
(OF)

1 582
1588
1594
1 590
1596
1603
1613
1614
1621
1623
1625
1624
1632
1633
1637
1 646
1 642
1 645
1669
1664

Furnace # 5
(OF)

1614
1610
1607
1611
1654
1680
1677
1661
1659
1654
1 645
1673
1701
1711
1719
1712
1698
1711
1718
1713

P0
4,

VI ; ; e co
IV 41'

"& C) o-

Furnace # 6
(OF)

1573
1561
1557
1 565
1619
1638
1 627
1619
1603
1612
1608
1636
1663
1670
1674
1664
1 650
1669
1706
1726



Project No. 97187 TVA / TSI. September 20, 1994

. Time Furnace # 7 Furnace # 8 Furnace # 9 Furnace # 10
(min) (0F) (0F) (0F) (0F)

0 78 78 76 76
1 153 124 136 121
2 331 295 397 353
3 656 573 938 929
4 997 867 1322 1371
5 1237 1116 1478 1528
6 1399 1312 1500 1541
7 1506 1443 1495 1503
8 1551 1518 1479 1468
9 1494 1524 1400 1379

10 1418 1468 1312 1273
11 1353 1426 1225 1188
12 1342 1417 1231 1199
13 1384 1420 1338 1288
14 1452 1448 1454 1378
15 1524 1484 1503 1431
16 1572 1521 1526 1454
17 1548 1547 1475 1417
18 1492 1520 1408 1353
19 1456 1524 1354 1300
20 1450 1526 1344 1306
21 1474 1531 1380 1356
22 1509 1530 1452 1411
23 1552 1548 1511 1459
24 1577 1551 1544 1482
25 1593 1561 1550 1481
26 1575 1560 1533 1458
27 1534 1541 1503 1455
28 1514 1522 1487 1460
29 1522 1525 1495 1484
30 1558 1553 1528 1501
31 1602 1582 1560 1527
32 1628 1604 1577 1539
33 1645 1623 1590 1548
34 1639 1621 1591 1547
35 1632 1619 1587 1552
36 1613 1609 1575 1552
37 1605 1602 1577 1546
38 1628 1616 1587 1555
39 1623 1622 1591 1574. 40 1629 1618 1575

0 AA 00



Project No. 97187 TVA / TSI September 20, 1994

Time
(min)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Furnace # 7
(0F)

1639
1637
1640
1645
1678
1 699
1700
1690
1692
1687
1683
1703
1717
1720
1728
1731
1723
1734
1730
1716

Furnace # 8
(OF)

1 623
1626
1632
1629
1650
1664
1668
1667
1676
1 677
1673
1680
1682
1682
1692
1699
1698
1704
1711
1701

4 .GA

0

Furnace # 9
(OF)

1604
1603
1610
1618
1644
1661
1647
1629
1624
1625
1629
1658
1683
1703
1702
1680
1664
1 684
1711
1739

4.
A1

Oft AAl

I , <
,~ '.

Furnace # 10
(OF)

1 576
1584
1591
1598
1615
1627
1618
1601
1604
1614
1620
1639
1 655
1672
1668
1650
1637
1656
1684
1703
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Report No. 11960-97187 November 18, 1994
TVA / Thermal Science, Inc. APPENDICES

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 used herein were obtained with
appropriate QA Certifications of Compliance, which may be found in the
following pages.
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ACCEPTABILITY DOCUMENTATION

TEST DECK #3: PROJECT NO. 97187

The following signatures attest to the review and acceptance of each attribute
listed regarding the above-noted test article:

I. CABLE TRAY/CONDUIT ASSEMBLY

Omega int aboratoria, Inc.

ly / TSI

haite '

II. ELECTRICAL CABLE INSTALLATION

Ome Imint Laboy~tores, Inc

A- TSI

7Das 5e/
D e

Dke 'r

III. THERMOCOUPLE INSTALLATION

Omeg6 -1t Labratories, Ink

/TI

Date '

D1at7/e 7
D'ate '

Omega Point Laboratories, Inc.
16015 Shady Falls Road

Elmendorf, Texas 78112-9784
210-635-8100 / FAX: 210-635-8101

800-966-5253

(I
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IV. FIRE PROTECTION BARRIER

Omeg'a d Laborat es, Inc.

0 / II
,P"/ TSI

V. FINAL PRE-BURN INSPECTION

6 4 A 4
Omega LaboratorXes, Inc.

., Ac

?A / TSI

Date

D2(e '

O6t, Po

o qu AP

Date

D/ate '
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NOTE:
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EVENT LOG
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NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
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JOINTS OFFSET WA

18" RULE _ _ _ _5

CIRCUMFERENCE 4ZA

SURFACE APPEARANCE D g

MIS[ OVERLAPS

SECOlND LATER

5,6c--i.

-34-

WBEP - 7197A
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TO 9121063581015 7370 P.02

C-98 RV0 Si-98-01

ATTACHMUT 1

DATA SHEW

RACEWAY ID 5-r4•Ckd wp/wR No. '4 719 7- s, D6 F 3

LOT/CONTRACT NO. r7bw 4 - o5093 XIRATION DATE PdC-

CRSIATS _ __ DATE 7/3c'/ V

QC INSPECTOR DATE _ _74

TYPICAL DRwc N. 4 7. 24 3 -/ t /Z

FIRST LAYER SECOND LAYER

FASTENER SPACING -

SEAMS OFFSET RA

JOINTS OFFSET NA

18" RULE

CIRCUMFERNCE

SURFACE APPEARANCE _

MESH OVERLAPS

P4 PE eJ+ -o o 3 ""S . /2s4"

REMARKS: c04 /-1inI Ji7$4
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JLL-19-1994 14:19 FROM
APPENDIX 7.1

TO 91210638101537370 P.02

G-98 Rev. O So-98-Oi

ATTACHMENT 1

DATA SHET

RACEWAY ID P-4i/,4e K' . WP/WR NO

LOT/CONTRACT NO. 94 4-0Lo50

CRAFTSA 1--

QC INSPECTOR _ AL4t4
TYPICAL DRAWING NO. 171 ,..3 - 1/ -ZZ

*. 9 7p7 - T/ST e6ce- 3

EXPIRATION DATE '"= 'P

DATE S/{ 9 -

DATE /

MON;ITOG POINTS

TIRST LAYER SECOND LAYER

FASTENER SPACING o _

SEAMS OFFSET NA

JOINTS OFFSET NA

18" RULE _ _ _

CIRCUMFERENCE MA _ _ _

SURFACE APPEARANCE _ A-

MESH OVERLAPS A_4_4

REMARKS: ' Coa'i-r 5ec+&nj, (apins pi," nZ)L+ b S3

5 AJ± 5Jrf f 0( 4 nJ/fŽenrJe

tni-drov,1 Pe4 j 0 re55 bs2 ku iv* fbd 17 c Pi e

&rii ) ,1 j sde t/n ai r dro6.

yP mevsrg~~ + C-v? #!"Cj E- svp'-'

-34-

WDEP - 7197k

JLL 19 '94 14:09
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APPMIX 7.1

TO 9121065810153t7t7 P. 02

C-98 REV. 0 S2N-QX-l0

AmcT WT 1

D1 SE=

RACEWAy ID '5hJeLeJ % crse CQkW/WR Ito

LOT/CONTRACT NO el -'1 -°5,

CRAFTSHO. ,,2  iUA..

QC INSPECTOR 0-

TYPICAL DimWUI NO. 47IJW243-// 1hz

>. )3,tj 7 - -Fe5+ Peck 3
EXPIRATION DATE72Cs

D=A

.DATE F/q/q Z:

MONITORING 'POITS

P-clve 4  Tee.,
flRST LAYER

FASTENER SPACING_________

SEAMS OFFSET - NA

JOINTS OFFSET NA_

18" RULE__ _ _ _ _ _ _ _

CIRCUMFERENCE _________

SURFACE APPEARANCE

SMES OVE LASW __ _ _ _ __ _ _ _

SZCO1ND LAYER

1A

LVA

-4---
MESH OVELPS .)SC-C 1

REMARKS: V5 ' 1Z D- 9

c4)a'e bndle do n 4f er.D4" . /,,5b// 7 -4/fL 7

crj Ib7e sAei LYa/ c Vnfyc'feoin. In saY/d f-,nc9
('j rtQ,,- /C,, L6 C ' C 4 a ;-i 5 "c4'

-34-

WBEP - 7197A

TOTAL P.02
JlL 19 '94 14:09 PAGE. 02
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JlUL-19-1994 14: 19 FROM
APPDIX 7.1

TO 912106358101527370 P.02

C-9 REV. 0 SIM-9B-g1

AMTCM 1

DATA SlHE

RACEWAY ID 5Wi- eA' f qfed /wwRn No

LOT/CONTRACT NO.Tro-w 9 - o50 993

CRAFTSMANI 2 -kAXA

QC INSPECTOR a
TYPICAL DRWG NO-. 47w%293

.,97/97 --Tesf -e,k-- 3

EXPIRATION DATZ-2 W

DI / I /

Dr

M=TR POINTS

FIRST LAYER

FASTUER SPACING_

SEAMS OFFSET NA

JOINTS OFFSET NA

18" RULE

CIRCUMFERENCE

SURFACE APPEARAN!CE

MESH OVERLAPS _

REMARKS: ic/") " o / 2 2/ , , )4)
l 9 odvt3%v)o t -0frb'5j /4~7X Yzv 4 :

.4 PI,. > 8 03047 ts%<*z/Z"

-34-

WBEP - 7197A

JL 19 '94 14:09
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APPIWIX 7.1
I - ,,.., L -, I - 4 -r . sC

G-99 RLM. 0 SN-9qg-01

AMCMM 1

nATA SE]=

RACEWA! ID S9&, 4dl i e 16 wp/WR 1o

LOT/CON CT NO .Te t 9 C-050493

QC INISPECTOR C
T P CAL DuMWG n0.- 17 WJ ;2-i 3

ZXPIRATION DATZ2d.C. -9-

DA32

DA3E Li/ n 9itB Ig4G

MONMR!G PO2TS

FASTENER SPACIN\

SEAMS OFFSET -

JOImITS OFFSET

18" RULE

CIRCUMFENCE

SURFACE APPEARANCE

MESH OVERLAPS

REMARXS:

1V LfiA

fLtheZA-f~ '54rS 5ktr7 cold ,, 4 f
V1"be)ln4 tonA (0 t k i lJ d4 o vv, J

/#. 91 -o5o 0 5* &23 .o1P-g1 -0 , 7 e 7 S4*)

- , - . , , , >, . . , .-- II- -, .

's-5 -i4,7nel L. I f

-34-

WBEP - 7197A

TOTAL P.02
PE. 002JUL 19 '94 14:09
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APFMb!IIX 7.1

TO 91210635e1l153737 P.02

C-98 REV. 0 SRN-98-O1

ACmET 1

DATA SET

RACEWAY IDR4.5el WP/WR No. 7' 7/ 7- D t 7 -3

LOT/COZITRACT NO./ rVLc-l 'S4 -0509 3 ZXPIWAION DATZ _6C 5>s5/J,7

CRAFTSMAN DA=T

QC INSPECTOR ( DATE

ITYICAL DRAWING NO._

MONM=RING ?O=S

FIRS LAYER

FASTENER SACIN!G\

SEAMS OFFSET -

JOINTS OFFSET

18" RULE

CIRCUMFERENCE -

SURFACE APPEARANCE

MESH OVERLAPS -

SECORD LAYR

A)L/A

glA
zo /-

. ,~ Y r

REMARKS: 4/#eed el/,hi4o Ah-rex 0 f6 , c 4a
A4//od104Ue' hP Sr! P'r 2 -tI-ooe-5 r- ffmo/eted

wlItA Sca/c7-&,f /fe Ia24Ji f& P.

-34-

WREP - 7197A

TOTAL P.02
PAE. 002JUL 19 '94 14:09
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APFPIWZX 7
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RACEWAY ID -. N

LOT/CONTRCT . - o9
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lip CAL D WIM No.-__
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JOINTS OFFSET DA

13" RULE

CIRCUMFERENCE A

SURFACE APPEARA1NC1r- .E

MESH OVERLAPS

RMU.zxs NriM /-Z rAlg t(< Oz ' g) YW

MIA 1. &,,-.A fy74o >.th, 4
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Report No. 11960-97187
TVA / Thermal Science, Inc.

November 18, 1994
APPENDICES

Certifications of Calibration and Conformance
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0/A RECLISNG REPORT
CLIENT/PROJECT NAME "$I /T'J)/
CLIENT/PROJECT NUMBER Ik(O_ 9 - L - 33 F
RECEIVED FROM P/J__ _ _ _ _
P~rn.I~rlT I flCrATIAM Cr~mne•u Dnlint I nh•-

I~~ ~~~~~ I I k Sf ~ IItL J~LLO

REPORT NUMBER__ 1A6 -I: L. &Ze
DATE RECEIVED lb-9 4
DATE INSPECTED __ -___ -_ 4
INSPECTED RY: O---_"• t-'••,-,-

QUANTITY MATL RECO ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. Y/N YIN INTEGRITY REMARKS

It4 Q A D an. -F - -pk y- x~ ~ C-50 m

--o- - - -v Y -,, -,, ..

FORM
1/29/93



PURCHASE ORDER

Vendor:

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Bill To:

461
Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

1140-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/15/94 UPS Red Label 8-1 6-94

Quantity Unit Extended

Item No. Description Ordered Price Amount

1. T-1 Plug 100

2. T-2 Jack 100

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval ___________
Date--? -i,.-Ot

Special Instructions 0 rdered By: Cleda Patton

Project #: TSi/TVA A•t-.:AdIT"
Total

Shipping

Tax

Invoice Total

Shipment Must Include Certificate of
Conformance on Materials.



462
PMC CORPORATION
1170 N. GILBERT STREET, ANAHEIM, CA. 92801 - FAX (800) 753-5595 • PHONE (714) 563-0332

SPECIALIZING IN WIRE, CABLE & TEMPERATURE SENSORS

r- SOLD TO

OMEGA POINT LABS

160.15 SHADY FALLS RD.

ELMENDORF. TX 78112

ESHIPTO

OMEGA POINT LABS
16015 SHADY FALLS RD.

ELMENDORF, TX 78112
ATTN: CLETA

-J L

DATE RECEIVED CUSTOMER NO. PMC JOB NO.

e_-15-94 TC-•229

REQUESTED SHIP CUSTOMER P.O. NUMBER SHIP VIA TERMS

8-I5 -•.? 1 , 1 .. - -

00M IPRNUBRD SCITO CIY BAC OREED QY SHIPE

100 T-I PLi',3

2 100 T-2 j•T:-:.)

SPE* INSTRUCTIONS:

White - Anaheim Office * Goldenrod - New Hampshire Office - Canary - Packing Slip



463

CERTIFICATE OF CONFORMANCE

TO Omegia Point Labs

16015 Shady Falls Rd.

Elmendorf, TX 78112

PMC P/N

DATE 8-15-94

CUSTOMER PO# 1140Q

JOB #

QUANTITY

TC-6229

CUSTOMER P!N

T-1 (Plug) 100

T-2 (Jack) 100

ADDITIONAL INFORMATION (IF REQUIRED):

This is to certify the materials furnished on this shipment are in
drawings of the above referenced customer purchase order. In!
customer review.

with the requirements, specifications, and
test records aA on file and available for

W2~iq 2%ýmoý@ 1170 N. GILBERT STREET
ANAHEIM, CA.
92801
(714) 563-0332
FAX (800) 753-5595

Quality Assurance Manager

SPEC



Q/A RECEIVING REPORT

CLIENT/PROJECT NAME 1- ( /'TVA
CLIENT/PROJECT NUMBERjt('O.-c1W I .5-"•'14 C1 27-•)
RECEIVED FROM__ ?1 c• •. ---
PROJECT LOCATION Omrna Point Labs

REPORT NUMBER -4 V t - (CZ)
DATE RECEIVED 'q - Ll•-

DATE INSPECTED___'__-____ -9
INSPECTED BY: avk .b,•

CONtO CERT. I
QUANTITY MATL ECO CAR EXCEPTION ACCEPTANCEREMARKSITEM DESCRIPTION P.O . NO. "I.D. No. YN Y N E XCEPITN

Order________nn_________INTEGR-T - Accent Hod Ri E A K

OrderlR e.d R ¢Ac 

et I

___.._,___. 't ,5Q40k3L• o i<,LTA/-r^-, Y Y '6ooc' • X • -

_ __ 9a )

Y 6m0

-jI

FORM
1/29/93 c~jz~



PURCHASE ORDER

Vendor:

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1123-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
6/28/94 UPS Blue Label MS-1123Q-97185 7-11-94 30

Description
Quantity

Ordered Price Amou mntAMR I~_
Teflon Coated Thermocouple Wire
KK-TAiTA-24

Calibration data

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require ents"
QA Approval
Date

40,000

Ordered By: Constance A. Humphre

Project #:-GPL-Eqwipmet•t- 6er/•A/F5i

19 "
let 11iS-jt

'Y Total

Shipping

Tax

Invoice Total

465

Item No.
Extended

Specia;;l; I instructions

Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 200°F, 4000F, 6000F, 800°F
and 1 000°F traceable to NIST

Unit

€



Page 1 of 2 466

OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: 4MS-- //,;73 49- 7/gs-

VENDOR: PMC

VENDOR PRODUCT NUMBER: KK-TA/TA-224

PRODUCT DESCRIPTION: Tef'lon rnapd Ther!rmonplep Wi re

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

TEST DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

ASTM
E230-93 Std. Temperature-EMF Tables Temp. Range +32°F to +545*F

for Standardized Thermocouples Special Limits of Error ±2°F

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 compliance
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.

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 representative.

3.2 The material furnished under this specification shall be a product that
complies with the following:
3.2.1 Has been tested and passed all tests specified herein.



PURCHASING SPECIFICATIONS Page 2 of 2

3.2.2 Manufacturing methods 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 used in the manufacture of this material meet Vendor
specifications.

4.0 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.

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.

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

QUALITY ASSURANCE APPROVAL

o- Ef

Title Quality Assurance Mgr.

Date __ _ _ _

AVL Verification
Class: B

P0

467



Page I of 3

OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO:

PRODUCT:

MANUFACTURER:

Thermocouple Wire

PMC Corporation
57 Harvey Road
LondonderrT, NH 03053

(603) 432-9473

SUPPLIER:
ADDRESS:
CITY:
STATE/ZIP:
PHONE:

TECHNICAL EVALUATION

DESCRIPTION: Teflon Coated Thermocouple Wire

DOES IT PERFORM
SAFETY FUNCTION? YES:

Material testing and equipment calibration

DOES ITEM MEET CRITERIA
OF CGI DEFINITION? Yes

TECHNICAL EVALUATION
PERFORMED BY:

Projeb Manager
Date . C2/z~/9

Item meets all three criteria of CGI listed below:

a) not subject to design or specification
requirements that are unique to nuclear
facilities; and

b) used in applications other than nuclear
facilities; and

c) is ordered from manufacturer or supplier on
the basis of specifications set forth in the
manufacturers published product description.

VERIFIED BY:

D/A Manager,,
Date-



TECHNICAL EVALUATION

Teflon Coated Thermocouple Wire

SPEC NO:

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

TEST

KK-TA/TA-24

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

ASTM E230-93 Std. Temperature-EMF Tables
for Standardized Thermocouples

Temp. Range +320F to +545°F
Special Limits of Error ±2°F

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

PR JET MANAGER
DATE h" /z *4'/.

VERIFIED BY:

Q/A MANAGEP - /
DATE -

469
Page 2 of 3

PRODUCT:



TECHNICAL EVALUATION

KK-TA/TA-24 Thermocouple Wire

ms- 11,73 a - 9ý7/ f&

ACCEPTANCE METHOD: METHOD
Source Verification

Performance Record

Purchase order to vendor includes the Omega Point
Material Specification listing critical characteristics ot
CGI material.

All shipments to include appropriate Certification
documents listing all critical characteristics.

Material receiving shall include verification of
Compliance Report with prescribed critical
characteristics. Copies of Compliance Report and
.verification to be attached to the receiving report.

ACCEPTANCE METHOD
DETERMINATION BY:

DATE:-
F 10

PRODUCT:

SPEC NO:

Page 3 of 3



471
DATA SHEET 12C

PRODUCT CODE: TA/TA

Our customers have grown to expect only the
highest quality products from PMC. We are
continuously committed to meet thr, specific
needs of industry and our customers. This
construction includes Teflon* PFA insulataion
extruded on the single conductors which are
then laid parallel and jacketed with Teflon PFA.

Teflon PFA (perfluoroalkoxy) was released in
1972 by Dupont. It possesses similar properties
of the other Teflon products such as outstand-
ing electrical characteristics, resistance to
virtually all chemicals and excellent flame
resistance.

PFA is a true thermoplastic material extrudable
by conventional means, and available in long
continuous lengths. This construction provides
flexibility and toughness with stress crack
resistance, resistance to weather, non-aging
characterisics, and low

4j

''-'-I

~. '~1

-.--- I

coefficient of friction
for ease of pulling
through conduit.

Like T"E, suggested
upper continuous
temperature is 500°F
(2600C), however, it
does not have TFE's solde

PFA Insulated
Thermocouple Wire

iii
Calibrated conductors
for high system accuracy

500F (260°C) PFA
insulation for improved
electrical properties
and high temperature
applications

500°F (260°C) PFA
jacket for chemical
inertness to solvents,
acids and oils

I1 I
____PART NUMBERSGRADE OF

WIRE

THERMOCOUPLE 20 SOLID J-TA/TA-20 K-TAITA-20 jT-TA/TA-20 E-TA.TA-20 N- TAITA-20

THERMOCOUPLE 24 SOLID IJ-TA/TA-24 fK-TA/TA-24 jT-TAITA-24 E-TATA-24 N-TAfTA-24
TYP T. TYE YP

J-TAiTA-30 K-TAPrA-30 T-Th~TA-30i - I -'

THERMOCOUPLE

r iron resistance.

The thermocouple grade products shown are
used to form temperature sensors and the
extension grade products become the intercon-
necting link in the temperature sensing system.

You will find our qualified sales and engineering
staff eager to assist in selecting a design to
meet the requirements of your specific applica-
tion. Variations of this construction are available
upon request, including aluminum Mylar* to
reduce noise problems found in so many of 7
today's plants.

Typical applications include aircraft and
automotive engine testing, rapid transit cable!,
and down hole cable in the oil industry"

Registered trademark of El. DuPont Inc.

SOLID E-TXTA -30
IN-TAiTA-30

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

PMC CORPORATION
57 Harvey Road
Londonderry. NH
03053

Tel. (603) 432-9473
FAX (603) 432-0435

GAUGE
SIZE

WIRE
TYPE TYPE J TYPE K TYPE T TYPE E TYPE N

J-TA/TA-30 K-TA/TA-30 T-TA/TA-30
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Color code >
& initial

sralibration
Irances for

thermocouple
wire

Color code >
and initial

calibration
tolerances for

extension wire

0 TA/TA >

physical
properties

THERMOCOUPLE TYPE COLOR CODE INITIAL CALIBRATION TOLERANCES

ANSI +/- STANDARD SPECIAL
WIRE ALLOYS SYMBOL INDIVIDUAL JACKET TEMPERATURE RANGE LIMITS LIMITS

*Iron (+) vs. J WHITE/RED BROWN + 32°F (0C) to +545°F (+2850C) -4`F (2.20C) ±2F (1.1°C)
Constantan T (-) +545°F (+2850C) to +1400°F (+750°C) ±.75% ±1.4%

Chromel TM (+) vs. K YELLOW/RED BROWN -330°F (-200-C to -165F (-110 0C) ±2%
*AlumelTm(-) -1650F (-110°D t +32°F(0°C) i+ o

+32°F (O°C to +5450 (+2851C) ±4°F 2.2°C ± (2F.1 °C)• ! oc ý nnn t.•o i nc,- . L r/o "/ 9 p 7 •

Copper (+) vs. T BLUE/RED BROWN - 330°F (-200°C) to -850F (-650C) ± 1.5% ± .8%
Constantan"m (-) -85'F (-65°C) to +270°F (+1301C) ±1.8°F (1C) ± .9°F (.5°C)

+270`F (+130°C) to +660°F (+350°C) ±.75% ± .4%

Chromel T4 (+) vs. E PURPLE/RED BROWN -330°F (-2000C) to -270°F (-1 70°C) ±1% ± 1.8°F (10C
Constantan Tm (-) -270°F (-170°C) to +480°F (+2500C +_30F (1.70C) ± 1.80 F (1°C)

+4800 F (+250°C) to +640°F (+3400C) ±30F (1.70C) ±.4%
+640°F (+340 0C) to +1600°F (+9000C) ± .5% ± .4%

Nicrosil Tm (+) vs. N ORANGE/RED BROWN + 320F (OC) to +5450F (+285 0C) ± 41F (2.20C) ± 20 F(1.1 °C)
NisilTm (-) ,545°F (+2850 C) to +2300°F (+12500C) ± .75% ± .4%

*Iron vs. ConstantanTm  JX WHITE/RED BLACK + 320F (O°C) to +400°F (+200°C) ±4-F (2.2°C) ± 20F (1.1 C)

ChromeI"vs.*Alumel TM  KX YELLOW/RED YELLOW +320F (O°C) to +400F (+200-C) T±4°F (2.2*C) _±21F (1.10C)

Copper vs. Constantan- TX BLUE/RED BLUE -75°F (-600C) to +210°F (+100°C) ± 2°F (1.10 C) ± I°F (.5°C)

Chromel' mvs. ConstantanTm  EX PURPLE/RED PURPLE +320F (O°C) to +400°F (+2000C) ±30F (1.70C) ±-20 F (1.1°C)

Nicrosil m vs. NisilTM  NX ORANGE/RED ORANGE +32°F (O°C) to +4O00 F (+200 0C) ±4°F (2.2°C) ±20F (1.1°C)

Copper vs. Copper Alloy SX BLACK/RED GREEN +75°F (+25°C) to +400°F (+200 0C) t 120F (71C)
RX I

Magnetic NOTE - Percent limits apply ifirectty to tempemrures in C units. but for "F equivalents Thermocouple wire cannot be expected to meet
r'tradte Marrk. Hoskins Mfg. Co. are applied to me numbers of °F above ur below te ice point (.32,F). me limits of error at temperatures below te ice

i.e.. Limit (¶) (Temp F - 32F) X Percentage) point uniess specified at time of purchase.

INSULATION NOMINAL NOMINAL NOMINAL APPROX. SHIP.
GAUGE INSULATION JACXET DIAMETER WEIGHT LBS.

CHARACTERISTICS INSULATION JACKET SIZE WALL(INCHES) WALLINCHES) (INCHES) PER 1000 FT

SPECIFIC GRAVITY 2.15 2.15 20 .008 .010 .068 X .116 12

DUROMETER HARDNESS 55 55

TENSILE STRENGTH
p.s.i. (min.) 4000 p.s.i. 4000 p.s.i. - 124 .008 .010 .056 X .092 7
ELONGATION %(rmin.) 300% 300%

MINIMUM BEND RADIUS 5 X O.D. 10 X O.D.

ABRASION RESISTANCE VERY GOOD VERY GOOD 30 .004 .006 .030 X .048 2

CUT THROUGH
RESISTANCE GOOD GOOD

MOISTURE RESISTANCE EXCELLENT EXCELLENT

SOLDER IRON
RESISTANCE VERY GOOD VERY GOOD

SERVICE 500°F(2600C) 5000F(260 0C)
TEMPERATURE CONTINUOUS CONTINUOUS550OF(288oC) 550oF(288oC)

SINGLE SINGLE
EXPOSURE EXPOSURE

FLAME TEST NON- NON-
FLAMMABLE FLAMMABLE

PRICING POLICY > Sipmets will be invoiced at PMC's prices in effect at time of shipmeenL Ouotations are given with an escalation clause and prc. terms, and conditions are subject to change
rr or notice. PMC will however, i make every attempt to hold to current quoted prices. All prices quoted are in United Slates curency. and sliall be subject to correcion for

e rr nless otherwise stated in writing to PMC.

IEEMPOOLS & COILS> All shipments, unless specified othewise by PMC. are made on non-returnable reels, spools or coils in one continuous lenght

WH GES & RETURNS> Al cams for sortage or incorect m must be mapewithin 10 dayn after recpt of the gods to whid such claim pertains. Goods may only be returned for credit wihin 1month of the date of authorization. Goods that are special in any way shall not be r.eturned to PMVC. Matierial returned for any reason, without written authorzation will be refused
and returned at shippeis evense. A return request must be processed tough our Londonderry. N.H. sales office.

TOLERANCES > Due to allowa,-m in manuacturing processes for wire. cable and similarp•roducts, PMC reserves Ihe right to ship avaria•ion of ±10% from the quatity of succi goods ordered.
Pftysig tolerances shown are nomnal. Shipping weights are an average of all types of conductors and are isted for estmatng only. These wen can v sittally due to
differen types of spools, reels and/or conuors.

The material contained in this documontt is presented in good faith and believed to be reliable and accuralt. However becat',s testing conditions may vary and material quality or
inforrralion that may be provided in whole or part by othr may be beyond our control, no warranty expressed or Implied, is grien and PMC Cortoration can assume no liability for
results obtained or damages incurred through te application of the data tests presented. NOTE. PIMi reseres the right to substiu an equal produict on all registered traderar iWMn.



473rPMC CORPORATION

57 HARVEY ROAD, LONDONDERRY, N.H. 03053 - (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

F SOLD TO -- F SHIP TO

* 4~2..

I L

DATE RECEIVED CUSTOMER NO. E 0 1 T PMC JOB NO.

h I
CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

-~111. MF7 J
SHIP VIA F.O.B. TERMS 2. CFT -

P..L.E -IF'.-. L . 4. EACH NET 8 OTrE =

QUNIT RERD ATNUBR ECIPI- UN I-YIHIPE

UNIT PRICES ARE BASED ON COPPER AT $

ON MATERIAL COST ON DATE OF SHIPMENT.

/TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE BASED

'qL IN.5 IHUCTION.5:

PACKING SLIP

R 3. IC- f
ELL M U% I n I'!

17 P

ELAENECjrii



PMC CORPORATION

57 HARVEY ROAD, LONDONDERRY, N.H. 03053 0 (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

2 F SHIP TO

I~i 7~ ¾~

1 'C~ 1 ~

XII.
I C .

E L MG.114'T , 0- 7:3 F

_J L

-1 ~ ~ sr QUNIY1ROERED

F- SOLD TO
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PMC CORPORATION
57 HARVEY ROAD, LONDONDERRY, N.H. 03053 o (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

r- SOLD TO 71 FSHIP TO

ELMEDUR; 7 7 -1112-
-,~ .~

I L

DATE RECEIVED CUSTOMER NO. E 0 T PMC JOB NO

fThiRr3c~c, I 3l. I:

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

' -•;--'• 1. MFT 5 M E E

SHIP VIA F.O.B. TERMS 2CFT
3. POUNDS - L 0

4. EACH NET T

.9 *:F , .1,- :. t - .

- W.

l.. ;';: C r.r.B:::,Y7¼3; •- : /

UNIT PRICES ARE BASED ON COPPER AT S lb.. SILVER AT S /TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE BASED

ON MATERIAL COST ON DATE OF SHIPMENT.

S L INSTRUCTIONS:

"-A

rv

7.7
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CERTIFICATE OF CONFORMANCE

OMEGA POINT LABS INC. DATE 8/15/94

16019 qIT4ATlY PAT.T, RD..

ERMF~NfORP. TX 78112

PMC P/N

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

KK-TA./TA-24 18, 709' MSI1230-97185

THE FOLLOWING WIRE SPOOLS HAVE BEEN MANUFACTURED FRCM BARE WIRE SPOOL #105966,
REEL NOS. 20752, 20753; SPOOL NOS. 105967, 105968, 105969, 105970, 105971 AND
105972, REEL NOS. 18242, 17623.

ADDITIONAL INFORMATION (IF REQUIRED):

SPOOL NO.

105966 - INSIDE
105966 - OUTSIDE
105967 - INSIDE
105968
105969
105970
105971

53,72 -- CTSIDE

IN ERROR IN ERROR IN ERROR
200*F 400*F 600*F

-0.5
+0.1
-0.2

+0.1

+0.4
+1.1

0

+0.7

-1.9
-1.0
-2.2

-1.2

IN ERROR IN ERROR
800*F 1000*F

-2.2
-1.1
-2.0

-0.8
+0.4
+0.4

-0.9

ALL SPOOLS ARE TAKEN FRCM LARGE MASTER SPOOLS IN ROTATION. CALIBRATION SHOWS
BEGINNING OF FIRST SPOOL AND END OF LAST SPOOL.
CALIBRATION RESULTS ARE TRACEABLE TO NIST AND MEET SPECIAL LIMITS OF ERROR AS
DEFINED IN AS¶EM-E-230 AND COMPLY TO MIL STD. 45662.

This is to certify the materials 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.

57 HARVEY ROAD
LONDONDERRY, NH
03053
(603) 432-WIRE
FAX (603) 432-0435

Quality Assurance Inspar

!•Quality As'surande Manage

1 1230

18794

SPEC

-,7-ý
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CERTIFICATE OF CONFORMANCE

(WFGRA POINT TARS TNC-

16019 ST-4ADY FAL ROAD

ELM'EN]XORF. TIX 78112-

DATE 8/31/94

CUSTOMER PO# 11230

JOB # 18794-2

PMC P/N QUANTITY CUSTOMER P/N SPEC

KK-TA/TA-24 5000' MS-1123Q-97185

THE FOLLOWING WIRE SPOOL HAS BEEN MANUFACTURED FROM BARE WIRE REEL NOS.* (POS.) 18554 AND (NEG.) 18555

ADDITIONAL INFORMATION (IF REQUIRED):

'IN ERROR IN ERROR IN ERROR IN ERROR IN ERROR
SPOOL NO. 2000 4000 6000 8000 10000

106460 - INSIDE +1.0 -0.1 -2.1 -2.2 +0.2

106460 - OUTSIDE +1.0 -0.2 -2.0 -2.0 +0.3

CALIBRATION SHOWS THE BEGINNING AND END ON SPOOL 106460.

CALIBRATION RESULTS ARE TRACEABLE TO NIST AND MEET SPECIAL LIMIT' OF EPROR AS
DEFINED IN ASTM-E-230 AND ICMPLY TO MIL STD 45662.

This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, and
drawings of the above referenced customer purchase order. ensoection an te t records are on file and available for
customer review. 8c

Quality Assurance Inspector

OS7 HARVEY ROAD
LONDONDERRY, NH Quality Assurance/5
03053
(603) 432-WIRE
FAX (603) 432-0435
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CERTIFCATE OF CONFORMANCE

TO CMEGA POINT LABS

16015 SHADY FALLS ROAD

ELMENDORF, TX 78112

PMC P/N

DATE

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

KK-TA/TA-24 13.856'
MSl11230-97185

THE FOLLOWING WIRE SPOOLS 106837, 106838 AND 106839 HAVE BEEN MANUFACTURED FRCM
BARE W•RE R-ET.g 18554 (P"•STTLT AND 1R555 (NF'CATTxFr).

ADDITIONAL INFORMATION (IF REQUIRED):

SPOOL NOS.

106837

IN ERROR IN ERROR IN ERROR IN ERROR
200*F 400"F 600*F 800*F

+0.3

106838

106839 +0.1

-0.5

-0.4

-2.4

-2.3

-2.3

-1.9

ALL SPOOLS ARE TAKEN FRCM LARGE MASTER SPOOLS IN ROTATION. CALIBRATION SHOWS
THE BEGINNING OF FIRST SPOOL AND END OF LAST SPOOL. CALIBRATION RESULTS ARE
TRACEABLE TO NIST AND MEET SPECIAL LIMITS OF ERROR AS DEFINED IN AS'IM-E-230
AND COMPLY TO MIL STD-45662.

This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, and
drawings of the above referenced customer purchase order. Inspection an tes records are on file and available for
customer review.

y Quality Assurance Inspector

57 HARVEY ROADA
LONDONDERRY, NH Quality Assurance M#Wr
03053
(603) 432-WIRE
FAX (603) 432-0435

9/15/94

11230

18794 -2

SPEC

IN ERROR

1000*F

-0.1

-0.4
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Q/A RECL(ING REPORT

CLIENT/PROJECT NAME -S I / T V\k
CLIENT/PROJECT NUMBER I g- "- 7,,b

RECEIVED FROM_ ____,__
PI:If".II::.T I tflCATIA'M Oman~n~ Pnlnt I nahQ

REPORT NUMBER t4 1--I Q•6,
DATE RECEIVED g - 1 -

DATE INSPECTED_________

NTITYC CERT. ACCEPTANCEQUANTITY ~~MATL RE'CD CCNTAINER XETONtEAK

ITEM DESCRIPTION P.O. NO. I.D. NO. YMI EXCEPTION REMARKS

___________ ~ ~ ~ ~ -1 AlA ~z~0 k.TA/r-24 '1 7 ,ov4Ii 0v- X -

0

FORM
1/29/93

0

l3Ar)Ag=r'T I r)r.ATlt)M



PURCHASE ORDER

VeA dor
A

1w V,1

Vendor:

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Bill To:

Omega Point Laboratories, Inc. 85

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1139-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/5/94 UPS Ground MS-i 1 390-1 196078/26/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. KK-TA/TA-24 12,0010

2. Calibration Data

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requiree
QA Approval @...

Date_____________

Special Instructions Ordered By: uleoa Patton

Project #: 11960
Total

Shipping

Tax

Invoice Total

Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 2000F, 4000F, 6000F, 800°F
and 10000 F traceable to NIST

(



rPMC CORPORATION

57 HARVEY ROAD, LONDONDERRY, N.H. 03053 e (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

-1 F SHIP TO

-'XlI T!'.Ui7: C. -C

.~,c ~

I L

DATE RECEIVED CUSTOMER NO. E 0 T PMC JOB NO.

.-..- rA .

~~J4

-~ -1 '~

* - A

WILL BE SASEC

r- SOLD TO

4-86

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

.-. . - -- I ..0..'.,. 1 MF7 5 ME-E-S

SHIP VIA F.O.B. TERMS 2. CFT 5 FEET
3. POUNDS 7 LOT

. F. -4. EACH NET 8. OT-Eý

QUNIYODRDPR UBRDSRPINQATT HPE

.. .~ ... ,r:

UNIT PRICES ARE BASED ON COPPER AT S lb.. SILVER AT S /TROY OZ. HOWEVER UNIT PRICES IN1

ON MATERIAL COST ON DATE OF SHIPMENT. (i

O L INSTRUCTIONS: ."

'-7
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CERTIFICATE OF CONFORMANCE

TO OMEGA POINT LABORATORIES INC.

16015 SHADY FALLS ROAD

pLMENIONR. TX 78112-9784

PMC P/N

KK-TA/TA-24

QUANTITY

DATE

CUSTOMER PO#

JOB #

CUSTOMER P/N

12.2851

8/31/94

1139-0

18959

SPEC

MS-11390-11960

ALL OF THE FOLLOWING WIRE SPOOLS HAVE-BEEa
NWE- (PXS-) 18578 AND (NEC- ) 1879

ADDITIONAL INFORMATION (IF REQUIRED):
IN ERROR

SPOOL NOS. 200*

106461 - INSIDE

106462

106463 - OUTSIDE

+0.5

+0.6

MANUFACTURED FRCM BARE WIRE REEL

IN ERROR IN ERROR IN ERROR IN ERROR
4000 6000 8000 10000

-0.2

-0.1

-2.4

-2.1

-2.6

-2.3

-0.3

-0.1

ALL SPOOLS ARE TAKEN FRCM LARGE MASTER SPOOLS IN ROTATION.
BEGINNING OF FIRST SPOOL AND END OF LAST SPOOL.
CALIBRATION RESULTS ARL rRACEABLEh TO NI'T AND ?,=EL S
DEFINED IN ASTM-E-230 AND COMPLIES TO MIL STD 45662.

CALIBRATION SHCWS

L•.-,,TZ OF ERROR -AS

This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, and
drawings of the above referenced customer purchase order. Inspection and Aest records are on file and available for
customer review.

Quality Assurance Inspector

Quality Assuranc "an erO57 HARVEY ROAD
LONDONDERRY, NH
03053
(603) 432-WIRE
FAX (603) 432-0435
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Page 1 of 3

OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO:

PRODUCT:

MANUFACTURER:

Thermocouple Wire

PMC Corporation
57 Harvey Road
Londonderry, NH 03053

(same)SUPPLIER:
ADDRESS:
CITY:
STATE/ZIP:
PHONE: (603) 432-9473

TECHNICAL EVALUATION

DESCRIPTION: Teflon Coated Thermocouple Wire

DOES IT PERFORM
SAFETY FUNCTION? YES:

Material testing and equipment calibration

DOES ITEM MEET CRITERIA
OF CGI DEFINITION? Yes

TECHNICAL EVALUATION
PERFORMED BY:

Projlect Manager
Date 9 A;/" 2/

Item meets all three criteria of CGI listed below:

a) not subject to design or specification
requirements that are unique to nuclear
facilities; and

b) used in applications other than nuclear
facilities; and

c) is ordered from manufacturer or supplier on
the basis of specifications set forth in the
manufacturers published product description.

VERIFIED BY:

Q/A Manag
Date

489



TECHNICAL EVALUATION 490Page 2 of 3

PRODUCT:

SPEC NO:

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

Teflon Coated Thermocouple Wire

KK-TA/TA-24

M S- tL(qa.-t q o

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

ASTM E230-93 Std. Temperature-EMF Tables
for Standardized Thermocouples

Temp. Range +32°F to +545 0 F
Special Limits of Error ±2°F

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

PROJECT MANAGER
DATE R'lf-/,#

VERIFIED BY:

Q/A MANAGER •

TEST



TECHNICAL EVALUATION

PRODUCT:

SPEC NO:

Page 3 of 3

KK-TA/TA-24 Thermocouple Wire

ACCEPTANCE METHOD: METHOD
Source Verification

Performance Record

Purchase order to vendor includes the Omega Point
Material Specification listing critical characteristics of
CGI material.

All shipments to include appropriate Certification
documents listing all critical characteristics.

Material receiving shall include verification of
Compliance Report with prescribed critical
characteristics. Copies of Compliance Report and
.verification to be attached to the receiving report.

ACCEPTANCE METHOD
DETERMINATION BY:

C

491

DATE:
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OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: 1,S-- I 3q t" - 1 1r4&

VENDOR: PMC

VENDOR PRODUCT NUMBER: KK-TA/TA-24

PRODUCT DESCRIPTION: Teflon rnated Th'rrnnnupl p Wire

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

TEST DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

ASTM
E230-93 Std. Temperature-EMF Tables Temp. Range +32*F to +545*F

for Standardized Thermocouples Special Limits of Error -2°F

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 compliance
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.

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 representative.

3.2 The material furnished under this specification shall be a product that
complies with the following:
3.2.1 Has been tested and passed all tests specified herein.
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3.2.2 Manufacturing methods 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 used in the manufacture of this material meet Vendor
specifications.

4.0 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.

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.

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

QUALITY ASSURANCE APPROVAL

Title Quality Assurance Mgr.

Date

AVL Verification
Class: B

$eA P

10



* PRODUCT CODE: TAITA

Our customers have grown to expect only the
highest quality products from PMC. We are
continuously committed to meet the specific
needs of industry and our customers. This
construction includes Teflon* PFA insulataion
extruded on the single conductors which are
then laid parallel and jacketed with Teflon PFA.

Teflon PFA (perfluoroalkoxy) was released in
1972 by Dupont. It possesses similar properties
of the other Teflon products such as outstand-
ing electrical characteristics, resistance to
virtually all chemicals and excellent flame
resistance.

PFA is a true thermoplastic material extrudable
by conventional means, and available in long
continuous lengths. This construction provides
flexibility and toughness with stress crack
resistance, resistance to weather, non-aging
characterisics, and low

PFA Insulated
Thermocouple Wire

coefficient of friction
for ease of pulling
through conduit.

Like TFE, suggested
upper continuous

~ -Z.L

Calibrated conductors
for high system accuracy

500°F (260°C) PFA
insulation for improved
electrical properties
and high temperature
applications

500°F (260°C) PFA
jacket for chemical
inertness to solvents,
acids and oils

_________PART NUMB ERS

THERMOCOUPLE 20 SOLID J-TAITA-20 K-TA/TA-20 T-TA/TA-20 E-MATA-20 N-TAITA-20
WIRETYPZE TYETD J- T YPE K TY PTYP NT

THERMOCOUPLE 24 1SOLID JJ-TA/TA-24 .-rK.TA/TA-24" T-TW/TA-24 E- Th474-24 N-TA/TA-24

temperature is 5000F [ THERMOCOUPLE
(2600C), however, it
does not have TFE's solder iron resistance.

The thermocouple grade products shown are
used to form temperature sensors and the
extension grade products become the intercon-
necting link in the temperature sensing system.

You will find our qualified sales and engineering
staff eager to assist in selecting a design to
meet the requirements of your specific applica-
tion. Variations of this construction are available
upon request, including aluminum Mylar' to
reduce noise problems found in so many of
today's plants. _

Typical applications include aircraft and ;_
automotive engine testing, rapid transrt cables -
and down hole cable in the oil indus

'Registered trademark of EJ. DuPont Inc.

IE_ _A7 A-30 N-TA/TA.30

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

PMC CORPORATION
57 Harvey Road
Londonderry. NH
03053

Tel. (603) 432-9473
FAX (603) 432-0435

OATA SM1ETqo2

GRADE OF
WIRE

J-TAiTA-30 K-TAITA-30 T-TMTA-30d-~ ,I. .1
SOLID

GAUGE
SIZE

WIRE
TYPE TYPE T TYPE ETYPE J TYPE NTYPE K

J-TA/TA-30 K-TA/TA-30 T-TA/TA-30



© 1990 PMC Corporation

Color code > THERMOCOUPLE TYPE COLOR CODE INITIAL CAUBRATION TOLERANCES
& ANSI +/- I STANDARD SPECIALca initial WIRE ALLOYS ISYMBOL INDIVIDUAL JACKET TEMPERATURE RANGE LIMITS LIMITS

calibration .Iron (+) vs. J WHITE/RED BROWN + 32°F (0C) to +545*F (+285=C) ±4-F (2.2oC) ±2•F 1.1°C)
# ances for Constantan-(H) +5450F (+285°C)to +1400°F (+750DC) :.75% ±1%

iaerm ocouple ChomeF-(+t)vs. K YELLOW/RED BROWN _-*(2.00C) to-165*F(-1100C) t2%-33°F -200C)to -120F (10Cw ire "Alum er" ( ') -165 °F ( -10 C) t ,32 °F(0°C) -40F (2 .C)

+32'F (0°C to +545°F(+285°C) ± 4(F 12°CC

Copper (+) vs. T BLUE/RED BROWN - 330°F (-200*C) to -85°F°(-65 0C) ± 1.5% .8%
Constantanrm(-) -85OF (-650C) to +270*F 130 ±1.8F (1C) ± .9F (.50C)

+270°F (+130 0C) to +660'F (+3500C) ±.75% ±.4%

Chromel T"(+) vs. E PURPLE/RED BROWN -3300F (-2000C) to -270°F (-170CC) _1 ± 1.8OF (1oCý
Constantan TM (-) -2700F (-1 70C) to ,480°F +250°C ±3_F (1 .70C) ±1.8 F (1°C+480°F (+250°C) to +640*F (+3400C ±30F (1.70C) ±.4%

+640°F (.+340 0C) to +1 6000F (+9000C) ± .5% ±.4%

NicrosiP" (+) vs. N ORANGE/RED BROWN + 320F (00C) to +5450F (+285°C) ± 40F (2.20C) ± 2* F(1.1°C)
NisiIl - (-) I +545°F (+285°C) to +23000F (+1250°C) ±.75% ±.4%

Color code > Iron vs. Constantan'm  JX WHITE/RED BLACK + 32°F (0°C) to +400=F (+200°C) I±40F (2.2°C) 1±2-F (1.1oC)

and initial Chrome" vs.'Alluel•h  KX YELLOW/RED YELLOW +320F (0C) to +4000F (+200*C) ±40F (2.20C) 1±2-F (1.10C)

calibration Copper vs. Constantanr" TX BLUE/RED BLUE -75°F (-600C) to +210 0 F (+100°C) ±2oF (1.10 C)1± lOF (.51C)

tolerances for Chromer"'vs. ConstantanT" EX PURPLE/RED PURPLE +321F (0°C) to +400*F (+200°C) ±30F (1.7°C)I-2°F(1.1°C)

extension wire Nicrosil Tmvs. Nisil Tm  NX ORANGE/RED ORANGE +32°F (00C) to +400°F (+200°C) ±4°F(2.2jC) ±2°F(1.1°C,

Copper vs. Copper Alloy SX BLACKIRED GREEN +75°F (+250C) to +400°F (+2000C) ± 12°F (7.C)
IRX

Mtagnetc NOTE - Percent timls apply direcoy to temoermur n *C units. but tat If eF qumvaents Thermocouole wire Windt be ezv~esuoM 1O meet
T'rade 9i. Hosku" MIg. Co. are applied to rh numbers of "F above ur below ý*,co point (.32F). me im of error t temperatures below me Ce

I i.e.. Umit (F) (Temp. *F - 3.2F) X Percentge: eoint unless specified at Me of Duranuse

INOMINAL NOMINAL NOMINAL APPROX. SHIP.* TA/TA> INSULATION GAUGE INSULATION JACKET DIAMETER WEIGHT LBS.
physical CHARACTERISTICS INSULATION JACKET SIZE WALL(INCHES) WALLtINCHES) (INCHES) PER 1000 FT

properties SPECIFIC GRAVITY 2.15 2.15 20 .008 .010 .068x .116 12
DUROMETER HARDNESS 55 55

TENSILE STRENGTH
p.s.i. (min.) 4000 p.s.i. 4000 p.s.i. 24 .008 .010 1.056 X .092 7
ELONGATION O(min.) 300% 300%

MINIMUM BEND RADIUS 5 X O.D. 10 X O.0.

ABRASION RESISTANCE VERY GOOD VERY GOOD 30 .004 .006 .030 X.048 2

CUT THROUGH
RESISTANCE GOOD GOOD

MOISTURE RESISTANCE EXCELLENT EXCELLENT
SOLDER IRON
RESISTANCE VERY GOOD VERY GOOD

SERVICE 500oF(2600C) 500 °F(260oC)
TEMPERATURE CONTINUOUS CONTINUOUS

5500FL288 0C) 550°F(288 0C)
SINGLE SINGLE
EXPOSURE EXPOSURE

FLAME TEST NON- NON-
FLAMMABLE FLAMMABLE

PRICING POLICY> Shp nwill be ioic at PMCs prices in efhtwlat timn of shipment Quotafiom are given with an eslamon clause and pncs. term. and condihons are suoeit to change
vt O =S. nWnytr adte"pt to hold to orrent quoted prices. All prices Quoted are in United Slates orerency. and shall be suble , to colon tof

EELS, SPOOLS & COILS > Am sof.pmet. unles specified other•,is by Pmc. ame made on non-,eurrable reels. sphols or coils in one continuous lergh.

dV S & RETURNS> I cai Al fors= eorincorrectnmaterialusdbemde wif 10adaysfater receipt of thOe ds to whichdsuch claim pertains. Goods may only be returned or creritwithr 1I
nuet01th i heo rtzatmr~ on. Goods Mg are special in any wmy ahll not be retune t C.Maera returned for any re=on without writen autionuaton will be refuised

Wanid returned at slmipplers expense. A return reqes must be processed lthrough our Lonidonderry. NA. sales office.

TOLERANCES > Due to allowances in martutactirinq process tor wire. oble and similar producMs. PMC reserves ft fight to ship a varaion 0:±10% from ft uantlty o0 such goods ordred.
tole ea x t shwar nominal. Shipping weights are anm average of all "~a of conid~ors and ame tistdto =I0r~r1= only. These wcqt can vary substanaty ame 1o

= y sools , n- reels arwdor condctol,

The material contained in tills domainnl is presented in good laith ad believed to be reiable anid amate However. because tesing conditions may vary anrdidalei ol•.t
infribornto th atny be provided in whol or pat by othrsnu be beyn rcotlo warrartryexprese or iriged.s gilimard PMC Caorooanon canmmu no laigility tar
reut obtained of darnages incuted hough ft application the -o eep rld 0E P fl esremergt to= subqiut a l eQ 0 ar~j n all revitere trademark iTS.
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Omega Point Laboratories, Inc.
16015 Shady Falls Rd..

Elmendorf, Texas 78112
800-966-5253 FAX 210-635-8101

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

92021

5-23-94

11-23-94

Manufacturer:

Model No.:

Serial No.:

Omega Point Laboratories, Inc.

200 Channel DAU

1042

Equipment Description:

Calibration Sources:

PERFORMANCE:

200 Channel Data Acquisition System with
Fluke Computer Front End and Extender
Chassis

Digicator Digital Calibrator,
Model #CL-466, Serial #703297

Better than -0.49 / +0.84 on all 200 channels

Cproved by:

le rrert W. Sta-sbeýýI,,
Fire Test Technologist
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Omega Point Laboratories, Inc.
16015 Shady Falls Rd..

Elmendorf, Texas 78112
800-966-5253 FAX 210-635-8101

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

92022

5-28-94

11-28-94

Manufacturer: Omega Point Laboratories, Inc.

100 Channel DAUModel No.:

Serial No.:

Equipment Description:

Calibration Sources:

100 Channel Data Acquisition System with
Fluke Computer Front End

Digicator Digital Calibrator,
Model #CL-466, Serial #703297

PERFORMANCE:

Better than -0.62 / +1.49 on all 100 channels

Cailibration Performed/Approved by:

Herbert W. Stansberry II,
Fire Test Technologist

1041
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Omega Point Laboratories, Inc.
16015 Shady Falls Rd..
Elmendorf, Texas 78112

800-966-5253 FAX 210-635-8101

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

Manufacturer:

Model No.:

Serial No.:

Equipment Description:

Calibration Sources:

PERFORMANCE:

92023

9-14-94

3-14-95

Omega Point Laboratories, Inc.

416 Channel DAU

72594-72604,72606-72614

416 Channel Data A~quisition System with
TempScan 1000, 6 TempScan EXP/10
Extension Units & 13 TC/32 Cards

Digicator Digital Calibrator,
Model #CL-466, Serial #703297

Better than -1.21 / +1.54 on all 416 channels

a ration Performed/Approved by:

FirbeTrt WT. Stecnerry II,Fire Test Technologist
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Q/A RECE*ING, REPORT
CLIENT/PROJECT NAME~ REPr -4
CLIENT/PROJECTN MB R DATE
RECEIVED FROM DATI
PRO JEC T LO CATIO N O m pnai Pnint Lah.- . ....

ORT NUMBER IA I - .___

= RECEIVED •- 5 -9
E INSPECTED -!34

'FCTED BY: V dnj,

CONW CERT.A
Q U N I YM ATL REC 'D CO NTrA INR A CCEE P T A N C EA R K

ITEM DESCRIPTION P.O. NO. OQUANTITY I.D. NO. Y/N Y/N ffEGRTY EXCEPTIONACCEt REMARKS
~2 - - - Acept oldR pipc.t-

- - -ow -W 4 -~ -D - - ---- - -:-a -1 y

FORM
1/29/93
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PURCHASE ORDER

4 VA 0o,

Vendor:

Bill To:

500
Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1131-Q
Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/19/94 Their Truck 8-2-94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Digital Calibrator 1 $60.00 $60.00
SN# 703297 - Calibration Service

"Ser Swdcial Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval .
Date 1I-t.9 -_

Special Instructions Ordered By: Cleda Patton

Project #: OPL Equipment
Total

Shipping

Tax

$60.00

Invoice Total $60.00

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

Please include Certificate of Calibration and
Calibration Data Sheets



EQUIPMENT DELIVERY RECEIPT

Rothe Development, Inc.
Metrology Services Division
e Sinclair Rd.
U'ntonio, TX 78222-2099
(210)648-3131

Date: 08/01/94
Control: 556

Company: Omega Point Laboratories
Contact: Ms. Connie Humphrey
Address: 16015 Shady Falls Road

City: Elmendorf, TX 78112-9784
Phone: 635-8100

Item W.0. # Customer P.O. Mfsr. Model Serial No. Description

1 44184 1131-9

.Oed by:

Omega CL-466-L-1 703297 Digital Temp Calibrator

Date:

RDI 3003 
Pane I of 1 pane(s)

501
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METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY

TRACEABLE TO NIST

KR othe Levelv men-i, 9nc.
4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099

210-648-3131 FAX: 210-648-4091 CONTROL # 556 - 8477

WORK ORDER # 44184

RECEIVED FROM ONa Point Laboratories DATE 07120/94 MFG ....

ADDRESS 16015 Shady Falls Road PHONE# &35-8100 MODEL CL-4-L-1
Elandorf, TX 78112-9784 1

T CONTACT (NAME) Ms. Connie Humphrey  
FAX# T SERIAL # 703297

D E
PURCHASE ORDER # 1131-" MiTYPE Temp C:librator

CUSTOMER COMMENTS TAXABLE 8.25% ACCES. - 2
RCVD.

fl REPAIR CALIBRATION DATE -Z • CALIBRATION Z RECEIVED IN SPECS.iiINTERVAL,..;,. - RCVEINSCS

LIBOPERATIONAL CHECK INTEVA RECEIVED INOPERATIVEL CALIBRATION DATE DUE 6 L RECEIVED OUT OF SPECS.

CKT REF # QTY. MFG PART # DESCRIPTION COST ROTHE TECH. OUR P.O. #

REPAIR LABOR HRS. SERVICE CODE

d; ;•:' • FP.RTS TOTAL

0 REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CAUBRATION

TAX Z M

TOTAL 7 C

;OMMENTS (i~ O ii
VORK PERFORMED:

EN, LF
S &C' B

PRDCEDLN a RB! OMW
RD[ 2002

SHIP VIA: DATE: RECEIVED BY:

CHARGE # 107

502
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Rothe Development Inc.

--Metrology Services Division
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091

Certificate of a lib r ation
:# 35555 CAL DATE: 07/29/94

DUE DATE: 01129/95
MFGOmesa Point Laboratories

16015 Shady Falls Road
'Elmendorf, TX.78112-9784
635-8100

556 - 8477

Omega

MODEL CL-466-L-1

SERIAL # 703297

TYPE Digital Temp Calibrator
.-SPECIFICATIONS: NFG

- PROCEDIUE: IFG RECEIVED IN-SPECS 51
WORK ORDER V: 44184 OUT-OF-SPECS r-
CUSTOM'ER PO #: 1131-9

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
y! uirenients of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through
W ary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:

'1.Tiperature 74oF , Relative Humidity 34%.

Test Report Number and Calibration Standards Used
Ref M Iodel M fsr -:Serial # -Description Cal Date Int Cal Due
TR 20 5700A FLUKE ' --4605002 CAL IBRATOR 05125/94 3 08125/94

-'.TR 30 .:3458A iP" 2823M1926 IDN. 05/25/94 3 08/25/94
TR 208 PT3P -Losan -.. 9424-3 TEERATURE PROBE 06/14/94 12 06/14/95
TR 1501 TRC-III E1 41007 ICE POINT REFERENCE 11/02/93 12 11/02/94

Test Report Numbers
DCV FLUKE CERT# DH70

.ACVFLUKE•CERTr# DP30
- IST.•ý TEST# 250839
:-A1MIST-TEST# 251316
!Hz~ I" Transmission

INSPECTED BY 4•
COMMENTS:

503

ISSUED TO:

i - • .L .

A, vlvý ýýAý
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ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA :OMEGA CL-466

~o~r~Y LaLoro,4~
CUSTOMER:

WORK ORDER: 44 '4(L

.-7032VV)

CAL DATA TAKEN

DATE:

TECH:

INST NO:

INCOMING
OUTGOING

zQ3(q

-7 -

CONDITION IN TOLERANCE
OUT OF TOLERANCE

READING
- qq~

2., s

\k0. I
100.0

75Qn
I QQo.o
17-50o 0
1-500, o

READING

-OP.s

READING

TYPE J
-5.760
-3.492
0.000
1.942
7.947
14.108
21.785
29.515
37.688
46.503
53.525

-4.632
0.000
5.268
16.325
33.096
51.875

TYPE K
-2.699
0.000
1.520
6.092
10. 560
16.349
22. 251
28. 148
33.913
39. 485
44. 856
49. 996
54. 845

SERIAL:

DEG F
-200
-100

32
100
300
500
750
1000
1250
1500
1700

DEG C
-100

0
100
300
600
900

2'Fo-p
zcsoo. 3

TOL
+/- .6

+/-6
+/-6

+/-6
+/-6

+7- .6

.6

.6
+/- .6
+/- .6

TOL
•+7- .5

+7- .5

+/- .5

+/- 5
+7- .5

+/- 5

TOL
+7- 1.2
+/- , 8
+/- , 8
+/- ..8
+/- . 8
+/- , 8
+/- .8

+/- .8

+/- .8

+/- .8

+7- 8
+/- .8

+7- . 8

DEG F
-100

32
100
300
500
750
1000
1250
1500
1750
2000
2250
2500

vfý
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TYPE K DEG C READING TOL

-3.553 -100 -____ +/- .8

0.000 0 .- +/- .5

4.095 100 \0. +/- .5

12.207 300 qq,+/- .5

20.640 500 LA..q5 .5

31.214 750 7 ,.,/- .5
41.269 1000 1+/- .5

50.633 1250 i2s' 1- .5
54.125 1350 13502+- .5

TYPE T DEG F READING TOL

-5.341 -300 -300.3 +/- 1.5

-4.149 -200 - 200,3 +/- 1.5

-2.581 -100 - '10,3 + 1- 1.5
0.000 32 s+/- .6

1.518 100 +7- .6

6.647 300 29, +.1- .6
12.572 500 ig1, +/ .6
19.095 700 __ ___,__ +/- .6

DEG C READING TOL

-5.439 -190 "qc),' +/- 1.0

-3.378 -100 1.0-- . +/- 1.0

0.000 0 +/- .4
4.277 100 (Act. +/- .4
9.286 200 (.:~. +/- .4
14.860 300 II qQ +7- .4
20.252 390 +/- .4

TYPE E DEG F READING TOL

-8.404 -300 -____.__, +7- .7
-6.471 -200 t.- L, +/- .7

-3.976 -100 -- ., +7- 7
0.000 32 .7.A +7- 7

2.281 100 +/- .7
9.708 300 +/- .7

17.942 500 +7- .7

28,854 750 i4 ,' .7
40.056 1000 _____,___ +- .7
51.246 1250 1.750.0 +7- 7

62.240 1500 \50.0 +- .7

75.024 1800 \N 0 I +/- .7

DEG C READING TOL

-5.237 -100 -/- .4
0.000 0 .0 +/- 4

6.317 100 4+/- 4

21.033 300 :z .9 +9- .4

36.999 500 i ,+7- .4
53.110 700 Lpqq.4 +- 4

68.783 900 qo(00 +/- .4

76.358 1000 00+/- .4



MV INPUT
-10

0
10
30
50
75
100

MA INPUT

READING-R199
0.00

READING

dri, Qqq
2O, OOI
15. 000

TOL
.01% OF
RDG+/-2CT

TOL
.01% OF
RDG+/-2CT

506



QIA RECAING REPORT
CLIENT/PROJECT NAME AaOLý+AL7 prIp
CLIENT/PROJECT NUMBER QP-
RECEIVED FROM P •'
PROJECT LOCATION Omega Point Labs

DATI

DATI
IN5RI

0
ORT NUMBER 13 7"7 -- /6
E RECEIVED 9"- ')-S7-14
E INSPECTED______________
PFC.TFnl RY: • •-•-

QANTITY CE ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. MAYi 1N CN Rt EXCEPTIONHREMARK
Y/N Y/N mIoNMG ' REMA~rRKS

&f~ad- -aý aks -7 -

u~\ \ LL/J~~cIY V__ _ -

INUETE Y

t~\~ '. -SAl# -ýRSEV__

FORM
1/29/93

Kl

(Z) ý



508

DIGITAL CALIBRATOR
OMEGA ENGINEERING MODEL CL 466-L

SN# 703297

Calibration Next Cal. Due on or before: ? f/ •

Calibration Frequency: Every six months.

Equipment to be returned to qualified facility for recalibration against suitable NBS /
Mil. Std.45662 / 10 CFR 50 standards.

Sent to (for Calibration):

Ship Date:

Return Date:

P.O. #:

Attach calibration label to the Digital Calibrator and any supporting documentation
("As Returned* specifications) to this form.

OMEGA POINT LABORATORIES
CALIBRATION DATA SHEET

An3&1,e:; TX
ZF

Dat

A 1!4 1"e /; elý I e., otý



PURCHASE ORDER
Omega Point Laboratories, Inc.r 0

16015.Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

Vendor:

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

Bill To:

PO Number:

1112-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via F.O.B. Date Required Terms

2/14/94 Their Truck 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Digital Calibrater 1
SN# 703297 - Calibration Service

2. Delmhorst Moisture Detector 1 -$-6"
Model BD-8, SN# 5855
Calibration Service

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval Q , LT,,-
Date A•-\ c-qt4

Special Instructions Ordered By: Constance A. Humphrey Total

Certificates of Calibration traceable to NIST Project #: OPL Equipment Shipping '• 'd
Tax

Invoice Total -$,2,0.4O _
,,,/10, 5V0



EQUIPMENT DELIVERY RECEIPT 510

Rothe Development, Inc.
Metrology Services Division
~Sinclair Rd.
WAntonio, TX 78222-2099
(210)648-3131

Date: 02125/94
Control: 556

Company: Omega Point Laboratories
Contact: Ms. Connie Humphrey
Address: 16015 Shady Falls Road

City: Elmendorf, TX 78112-9784
Phone: 635-8100

Item W.O. # Customer P.O. Mfgr. Model Serial No. Description

42180 1112-0
42181 1112-9

Omega CL-466-L-1
Del mhorst BD-8

703297
5855

.Oved by:

Digital Temp Calibrator
Moisture Detector

Date:

RDI 3003 
Paso 1 of 1 paso(s)
Page I of I Page(s)RDI 3003



METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EOUIPMENT LABORATORY

TRACEABLE TO NIST

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099

210-648-3131 FAX: 210-648-4091 CHARGE # 107 CONTROL # 56 - 8477

WORK ORDER # 42180

RECEIVED FROM OIega Point LAboratories DATE 02/14/94

ADDRESS 16015 Shady Falls Road PHONE# 635-8100
Elsndorf, TX 78112-9784
Ms. Connie HmheCONTACT (NAME) HuahreY FAX#

PURCHASE ORDER #

CUSTOMER COMMENTS TAXABLE 8-25 = I o 4 'qi~~f~~~ ~s

•REPAIR
OPERATIONAL CHECK
CALIBRATION

CALIBRATION DATE 4

DATE DUE_ _ _ 6 Mo.

MFG Oegsa

MODEL (X-4&-L--

SERIAL # 703297

TYPE Disital Teep Calibrator

ACCES V iC

RECEIVED IN SPECS.

RECEIVED INOPERATIVE

RECEIVED OUT OF SPECS.

CKT REF # MFG PART # DESCRIPTION COST
r -~ t 1

OMMENTS C1v'i~& 9W
10O4K PERFOFMED: PA If 'A v~0'-I.

SPECS:. RDI

.H._____

ROTHE TECH. OUR P.O. #

REPAIR LABOR HRS. SERVICE CODE

F,',PTS TOTAL

REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CAUBRATION

TAX _7 z__

TOTAL

RDI 2002

SHIP VIA: DATE: RECEIVED BY:

:4 kPoih 5112 ve te/op rneni,Jnc



£~ , unitKI01 lug&i~ 
iPtA 

i.LL QL.A~ LAi.~M. ~ wWf~

I-nk Rothe Development Inc.
- Metrology Services Division

4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091

Certificate of Calibration
# 339 CAL DATE: 02/24194

DUE DATE: 08124/94
ISSUED TO:

CONTROL:

MFGOmesa Point Laboratories
16015 Shady Fal is Road
Elmendorf, TX 78112-9784
635-8100

Omesa

MODEL CL-466-L-1

SERIAL# 703297

TYPE Digital Teep Calibrator
556-8477

SPECIFICATIONS: 11G
PROCEDURE: IVo RECEIVED IN-SPECS []
WORK ORDER 1: 42180 OUT-OF-SPECS [
CUSTOIER PO N: 1112-0

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
,%guirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through

nary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:
' erature 72o: , Relative Humidity 27Y.

Test Report Number and Calibration Standards Used
Ref I Model 1 Nfgr Serial # Description Cal Date Int Cal Due
TR 20 5700A FLUIE 4605002 CALIBRATOR 11/26/93 3 02/26/94
TR 30 3458A HP 2823A01926 DN1 11/26/93 3 02/26/94
TR 150 TRC-IIl OMEGA 41007 ICE POINT REFERENCE 11/02/93 12 11/02/94
TR 243 138P LOGAN 9350-1 TEIVERATURE PROBE 12/21/93 12 12/21/94

-- Test Report Numbers
11V FLUKE CERTII 0H70
ACV FLUKE CERTII DPW
rl lST TESTI 250839
'kIIST TESTI 251316
Hz WM Transmission

INSPECTED BY-
COMMENTS:

RDI 1001

512

_M04, 4 4L %* 4L 4r_

Q -



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA : OMEGA CL-466

WORK ORDER # -42 ISO

CUSTOMER 0ýntg "6s

SERIAL -7032-/7

DATE __24 v__

TECH # - 11

RECEIVED IN SPECS wV RECEIVED OUT OF SPECS

RECEIVED INOPERATIVE

TYPE J
-5.760
-". 492
0.000
1.942
7.947
14.108
21.785
29.5!5
37.688
46.503
53.525

-4.632
0.000
5.268
16.325
33.096
51.875

DEG F
-200
-100

32
100
300
500
750
1000
1250
1500
1700

DEG C
-100

0
100
300
600
900

INCOMING-z&0. o

z 00. 0

-100, c>

74i oc. a
zCqct .9:

INCOMING

50.IoO. o.

OUTGOING
7-pO .Q

-20.0

7qA. o9

okic, (a~
1249.2

1-100. O

OUTGOI NG

1001c•4,c

4c. ,%
ffi2A,•cscqcwa

INCOMING
-100.0

12401 , -

.2c3

TOL
+/- 1.2

. 8

.8

.8

.8
+/- 8

./- 8
+ -8

+/- .8
*-/ 8

+/ 8
+ - 8

+/- .8

TOL
.6
.6
.6
.6
.6
.6
.6
.6
.6

+1- .6
.6

TOL
.5
.5
.5
.5
. 5
.5

TYPE K
-2.699
0.000
1.520
6.092
10.560
16.349
22.251
28.1483.913

9.485
44.856
49.996
54.845

DEG F
-100

32
100
300
500
750
1000
1250
1500
1750
2000
2250
2500



TYPE K
-3.553
0.000
4. 095
12.207
20. 640
31.214
41.269
50.633
54.125

TYPE T
-5.341
-4. 149
-2.581
0.000
1.518
6.647
12.572
19. 095

-5. 439
-3.378
0,000
4.277
9.286

.114.860

20.252

TYPE E
-8.404
-6. 471
-3.976
0.000
2.281
9. 708
17. 942
28.854
40. 056
51.246
62.240
75. 024

-5.237
0.000
6.317
21. 033
36.999
3.110
68.783
76.358

DEG C
-100

0
100
300
500
750
1000
1250
1350

DEG F
-300
-200
-100

32
100
300
500
700

DEG C
-190
-100

0
100
200
300
390

DEG F
-300
-200
-100

32
100
300
500
750
1000
1250
1500
1800

DEG C
-100

0
100
300
.500
700
900

1000

INCOMING

.0
CA, cl

/26Q. 0
1350, 0

INCOMING
-3 004
-100.2

"6 c, ýý

I40c. 0
INCOMING

- oolc'

- I00o

zizq.I NCOO I NG

I2cl.
~4Gqk,-

74oq.9

1-2 i. a

-I qq ,t

INCOMING

zz Q-2QQ,q-
Aq ,A
lctck,cl

OUTGOING

- q.q

A qq ,cS

1250.0
t35O.O

OUTGOING

- 3100.47-WO 3
- tO0.z

OUTGOING
- %\qO,J

OUTGO ING
- 2 qq,.1
-200.0
-o 00.0

LZ2.

,OOq.

oioAq.l%
74Q,&_

LAn t( -,i

514

TOL
.8
.5
.5
.5
.5
.5
.5
.5
.5

TOL
+/- 1.5
+/- 1.5
+1- 1.5

.6

.6

.6

.6

.6

TOL
+/- 1.0
+/- 1.0

.4

.4

.4

.4

.4

TOL
+/- .7

.7

.7

.7

.7

.7

.7

.7
+ 7
.7

+/7 .7
+/- .7

TOL
.4
.4
.4
.4
.4
.4
.4

+/- . 4



XV INPUT
-10

0
10
30
50
75

100

MA INPUT

INCOM~ING

-Q00C

izoo

INCOMING

OUTGOING
- qA0

.00

OUTGOING

z5,200
2 0. 0_ao

TOL
.01% OF
RDG+/-2CT

TOL
.01% OF
RDG+/-2CT



0/A RECEIVING REPORT
CLIENT/PROJECT NAME 0AYQaft REP

CLIENT/PROJECT NUMBER BERAu.-.t,,4 DATI

RECEIVED FROMo- DATI

PROJECT LOCATION Omega Point Labs INSI

ORT NUMBER 3O/ OPtL
E RECEIVED aQ - - C,4
E INSPECTED ,t -

PECTED BY: __ _ _ _

Ua NTTY C(*AI) CEM. iACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. M RA COYN tXJAnn REMARKS
I fe LU Z :' III YI YI,. wm Acceo t [tlold RaAhi R MARK

___ __ e - - U Rt-

'-6b PQS\ G0~-~ k3 - qaL-eco ~ ~

FORM
1/29/93

Vl V•I



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, I .1 I

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1103-Q 0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via F.O.B. Date Required Terms

11/13/94 TUPS Ground 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 0-100 psi Pressure gauge 1 $25.00 $25.00
Model No. JD-GF
Serial No. 92 LE 003

2. 0-60 psi Pressure gauge 1 $25.00 $25.00
Model No. JC-GF
Serial NO. 92 LE 002

"Sec Sp,,ri;! lnsfr,. tions R Larding

plus tax & shipping Purchasing Specifications for QualityAssurance Requirements."
QA Approval * 03& ,,..

DateT t - $5

Special Instructions[ Please include Certificates of Calibration and
Calibration Data

Ordered By: Cleda Patton

Project #: OPL Equipment

Invoice Total $50.00

4 A P

00

'0"i0

Floyd Passmore
Metroplex Metrology Lab
2312 Municipal Parkway

Bedford TX 76021

Total

Shipping

Tax

$50.00



TEST N2 424132

* ETROPLEX METROLOGY LABORATORY
INCORPORATED P.O.Box 210249 22 MUNIPALPRKWY

BEDFORD, TEXAS 76095-7249 BEDFORD, TEXAS 76021.4642

METRO (817) 2674999

Certificate of Calibration
We certify the accuracy o6 this Mc Danie2 Controls, Inc. 0

to 100 Liquid Fitted PSI Gage, Mod.# None, SIN 92LE003,

subdivided in I Zb. incAements, property o6 Omega Point

Laboratories, Inc., 16015 Shady Falts Road, Elmendorf, Texas.

The accuracy o6 this instrument has been deterwmined from

Rejexence Staxda•ui which have been calibrated ftrom Ma~teA

Standa.ds which were cettified by The National In~titute oj

Standa and TeedmoIogy.

The accuracy of this press6ure gage meets6 att the rLequirements
o6 Fede'ut Speciica•tions GGG-G-76E, GG-G-66-B and InsAtment

Ca.bAatiion Pi.owcedwe (I.C.P.) No. D25A and M20. The

calibration certification o6 this instrument is in compliance.

with MIL-STD-45662A. Thizs intrument has been calibrated in

an uptight position at 72*F 45%RH.
Instrument used in c Lb'ation: Chandler. Dead Weight Tester,
S/N 20759 (Cat. 12/28/93 Due 12/28/94). MIST TeAt 0737/229495.
Expius: 10-2-94.
Received Condition: In ToleAance
Technician ID: #4
LABORATORY DISPLAYED INDICATED DEVIATION LIMITS
WEIGHT PRESSURE OF OF OF
PRESSURE PSI GAGE PSI GAGE UNCERTAINTY

10 10 0 0
20 20 0 0
30 30 0 0
40 39.9 -. 1 .1%
50 49.2 -.8 .1%
60 59.3 -. 7 .1%
70 69.3 -.7 .1%
80 79.4 -.6 .1%
90 89.4 -.6 .1%

10100.5 +.5.%
TRCMUT PrLesident

Weta Pa~smo'Le
Date Cat: 1-20-94

TEST IN COMPUANCE
WfTH MIL-STD-45662A Date Due: 1-20-95

W.: kb



PHONE Metro (817) 2674999
FAX (817) 540-1410

INVOICE

METR OPLEX METROLOGY
LABORATORY

No. 42531519
Refer to above number in
correspondence regarding

this charge.

W 2312 MUNICIPAL PARKWAY

PLEASE REMIT TO P.O. BOX 210249
BEDFORD, TEXAS 76095-7249

SOLD
TO

BEDFORD, TEXAS 76021 Febya•u 1, 1994

SHIP
TO0u0Wi Point Laborotoare.&, Inc.

16015 Shadg Fa&M Road
Eatnedo&v4D TX 1SI1I-9784

&Wu

VIA __S _ CUSTOMER P/O NO. 11 03-Q TERMS .LT 3P F.O.B. BEDFORD, TEXAS

Masters at Repairs and Calibration
of Precision Measuring Instruments

PACKING SLIP

(214) 635-8100



1ur
PAGE 1 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES 17 PIECES GROSS WEIGHT 9440 LBS.

PRODUCT DESCRIPTION

TVA Part No. 158100
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 1"

QUANTITY

16 Pieces

BATCH NUMBER

F94-02053

Item 01
16 Pieces

(In I Carton)

No Shelf Life On Conduit

This will certify that the above listed THERýXMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. I

OF SHIPMENT:
OF LADING: 2
OF TRANSPORT:

30 June 1994
1334
DYNAMIC TRANSIT PREPAID

David l Coant r
Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. • ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback- TSI UR) e Telecopier (314) 349-1207

520

DATE
BILL
MODE



PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES

PRODUCT DESCRIPTION

See Page 1

TVA Part No. 158400
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 4"

Item 02

No Shelf Life On Conduit

GROSS WEIGHT See Page I

QUANTITY

5 Pieces

3 Pieces

10 Pieces

10 Pieces

BATCH NUMBER

F9-105037

F92-09051

F92-11018

F94-03018

28 Pieces
(In 2 Cartons)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.

This material does not contain asbestos. Y) /.

DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

Navid O'Brya'ht/ -/
Manager Quality Control

THERMAL SCIENCE, INC. e 2200 CASSENS DR. a ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) a Telecopier (314) 349-1207

El
C;91

Ug.,jI
PAGE 2 of 13



PAGE 3 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO.

TOTAL NO. OF PACKAGES

PRODUCT DESCRIPTION

See Page 1

TVA Part No. 238100
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 1"

GROSS WEIGHT

OUANTITY

16 Pieces

See Page 1

BATCH NUMBER

F94-04005

Item 03

No Shelf Life On Conduit
16 Pieces

(In 1 Carton)

This will certify that the above listed THERPMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and wr~itten Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David J
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. • 2200 CASSENS DR. * ST. LOUIS, MO 63026 • (314) 349-1"233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

27



r-c~
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PAGE 4 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Paze I GROSS WEIGHT See Page I

PRODUCT DESCRIPTION

TVA Part No. 338300
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3"

Item 04

QUANTITY

8 Pieces

BATCH NUMBER

8 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. . % A .

DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

David O'ry•'nt -- /- 7
Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. - ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

27

F94-02053



PAGE 5 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA Part No. 438300
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3"

Item 05

QUANTITY

3 Pieces

5 Pieces

BATCH NUMBER

F92-10009

F93-06008

8 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. n

DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

Mavid Quarlyant Cn
Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. • ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

r C)
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PAGE 6 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA PART NO. 1384x6 - THERMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x6½' NOM.

ITEM 06

OUANT ITT_ BATCH NT2M3ER

1 PANEL

4

1

1

7 PANELS
(ON 1 PALLET)

NO SHELF LIFE LIFE ON PANELS

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

David 0Br-yant /
Manager Quality Control

THERMAL SCIENCE, INC. • 2200 CASSENS DR. • ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207.

F93-1I048

F94-02012

F94-03018

F94-06051



uro
PURCHASE ORDER NO.

PAGE 7 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT

27

See Page 1

PRODUCT DESCRIPTION

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 6½'

ITEM, 07

NO SHELF LIFE ON PANELS

QUANTITY

1
9
6
9
7
14

46 PANELS
(ON 4 PALLETS)

BATCH NT-MEER

F93-11048
F94-02012
F94-02053
F94-03018
F94-03028
F94-03047

This will certify that the above listed THERMO-LAG Materials shippedunder Contract Order No. TV 92362V, to Omega Point Laboratories SanAntonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

David 0/Bryant
Manager Quality Control

THERMAL SCIENCE, INC. • 2200 CASSENS DR. • ST. LOUIS, MO 63026 • (314) 349-1233
:Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207

526
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PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERA&TURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION QUANTITY BATCH NU-MBER

THERMO-LAG 330-1 SUBLIMING
COATING

TROWEL GRADE

ITEM 08

1 x 5 gallon pail containing
temperature recorder

EXP. DATE: DECEMBER 1994

SHELF LIFE SIX MONTHS FROM DATE
OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F
TIMES

2000 LB.
(40 x 50 Lb.

Pails)

(ON 2 PALLETS)

AT ALL

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

Davi O1Byant
Manager Quality Control

THERMAL SCIENCE, INC. e 2200 CASSENS DR. • ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

94-05093



PAGE 9 of 13

213 4

CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY DATE OF SHaIPMENT 30 JUNE 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD I

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

?URCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIHING COATING TROWEL GRADE

LOT NUMBER"

94-05093

QUANTITY

2000 LB.
(40 x 50 LB.
PAILS

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.16

SPECIFICATION

10.5 + 1.5

8 +

ITEM 08

EXPIRATION DATF: DECEMBER 1994

SE-LF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32°F AND BELOW 100 0 F AT
ALL TII-ES

* THIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLYWITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONSLISTED ON TSI'S INVOICE. TRE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOTACCEPTANCE DATA IS AVAILABLE FOR EPIMINATION.
REVIEWED BY: L, 7 ?) ,/1 - DATE: 30 JUNE 1994 PAGE NO. 1

.1Wf

i
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PAGE 10 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

T PERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 type 304
stainl'ess steel, plain weave,
8 x 8 square mesh wire cloth,
0.017 dia. wire, or equal.

QUANTITY

100 LB.

BATCH NUIAMER

F062494

(IN 1 CARTON)

Item 09

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

Mavid n 'ag rQuanlt C -/Manager Quality Control

THERMAL SCIENCE, INC. •2200 CASSENS DR. * ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207
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PAGE 11 of 13

PACKING LIST

AkD

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE. RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES See Page I GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

QUANTITY

100 LB.
(3 ROLLS)

BATCH N1-MBER

N/A

Item 10

STAINLESS STEEL BANDING
Type 304
Thickness: .0.020" x 0.5!'
x 200 Ft. Rolls

STAINLESS STEEL CLIPS
SIZE. 1/2" WIDE X 0.020"

ITEM 11

3 Rolls

1 CARTON

(1000 CLIPS)

070693

112691

( ALL ABQYE ITEMS IN 1 CARTON )

ThiS'will certify that the above listed THERIMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112. /

DATE: 30 June 1994
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

Mavid 0uralty
Manager Quality Control

THERMAL SCIENCE, INC. - 2200 CASSENS DR. - ST. LOUIS, MO 63026 a (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207
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PAGE 12 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA Part No. 158340
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 3/4"

OUANTTTY

10 Pieces

BATCH NUMfBER

F94-02053

Item 12 10 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. ii .

DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

3avid 0_ Bryan• -t
Manager Quality Control

THERMAL SCIENCE, INC. o 2200 CASSENS DR. e ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

I
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PURCHASE ORDER NO.

PAGE 13 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA Part No. 238340
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3/4"

QUANTITY

2 Pieces

1 Piece

1 Piece

6 Pieces

BATCH NUMBER

F92-02005

F92-03029

F94-02012

F94-04005

Item 13

No Shelf Life On Conduit

10 Pieces
(In 1 Carton)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David O'Bryan• -
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 ( (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 9 Telecopier (314) 349-1207

27
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*REPORT NUM13ER- I~'
DATE RECEIVED 1--1
DATE INSPECTED lz4
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'Er
PURCHASE ORDER NO.

PAGE 1 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

17 PIECES

CHART TAPE NO. 27

GROSS WEIGHT 9440 LBS.

PRODUCT DESCRIPTION

TVA Part No. 158100
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.

Size: 1"

OUANTITY

16 Pieces

BATCH tUHU-BER

F94-02053

Item 01 16 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped

under Contract Order No. TV 92362V, to Omega Point Laboratories San

Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured

and written Quality Control specifications for Tennessee Valley Authority

c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.

This material does not contain asbestos. Ant

DATE OF SHIPMENT: 30 June 1994 David O'Bryant

BILL OF LADING: 21334 Manager Quality Control

MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. • ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314)349-1207

535
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PURCHASE ORDER NO.

TEMPERATURE RECORDE

PAGE 2 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA Part No. 158400
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 4"

Item 02

No Shelf Life On Conduit

0UANTITY

5 Pieces

3 Pieces

10 Pieces

10 Pieces

BATCH NtUMBER

F9-105037

F92-09051

F92-11018

F94-03018

28 Pieces
(In 2 Cartons)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David O'Brya-•t
BILL OF LADING: 21334 Manager Quality Control
MUOD OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. e 2200 CASSENS DR. e ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

ER
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PAGE 3 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA Part No. 238100
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 1"

QUANTITY

16 Pieces

BATCH NUMBER

F94-04005

Item 03

No Shelf Life On Conduit
16 Pieces

(In 1 Carton)

This will certify that the above listed THERMLO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

OF SHIPMENT: 30 June 1994
OF LADING: 21334
OF TRANSPORT: DYNAMIC TRANSIT PREPAID

DanagdeFrQayanc Co-7
Manager Quality Control

THERMAL SCIENCE, INC. - 2200 CASSENS DR. * ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

DATE
BILL
MODE
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PAGE 4 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES See Page I GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA Part No. 338300
THERMO-LAG Preshaped Conduit

Sections
Thickness: 0.375" + 0.125" Nom.

Size: 3"

Item 04

QUANTITY

8 Pieces

BATCH NUMBER

8 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David 0 Bryant /
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. a 2200 CASSENS DR. * ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 9 Telecopier (314) 349-1207

F94-02053



url
PURCHASE ORDER NO.

PAGE 5 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT. See Page 1

PRODUCT DESCRIPTION

TVA Part No. 438300
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3"

Item 05

QUANTITY

3 Pieces

5 Pieces

BATCH NUMBER

F92-10009

F93-06008

8 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

OF SHIPMENT: 30 June 1994
OF LADING: 21334
OF TRANSPORT: DYNAMIC TRANSIT PREPAID

Manager Quality Control

THERMAL SCIENCE, INC. • 2200 CASSENS DR. * ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207

DATE
BILL
MODE



'Er
PAGE 6 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

. TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

See Page 1TOTAL NO. OF PACKAGES

PRODUCT DESCRIPTION

TVA PART NO. 1384X6 - THERMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x6½' NOM.

ITEM 06

GROSS WEIGHT See Page 1

.QUANTITY

1 PANEL

4

- 1

1

7 PANELS
(ON 1 PALLET)

BATCH NiU1-1ER

F93-11048

F94-02012 -.

F94-03018

F94-06051 -'

NO SHELF LIFE LIFE ON PANELS

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

nxrnn n ~~~ - - &inn, I^~~LL~ -./ IA,
Llttl: L u June j94

BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

'David d'Bryart /
Manager Quality Control

THERMAL SCIENCE, INC. • 2200 CASSENS DR. - ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

540



PAGE 7 of 13

PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION QUANTITY BATCH Nb-[BER

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 6½'

ITEM 07

NO SHELF LIFE ON PANELS

9
7
14

46 PANELS
(ON 4 PALLETS)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

gavid O'Bryant
Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. - ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 9 Telecopier (314) 349-1207

F93-11048
F94-02012
F94-02053
F94-03018
F94-03028
F94-03047 V
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PAGE 8 of 13

El

PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION QUANTITY BATCH NU1M3ER

THERMO-LAG 330-1 SUBLIMING
COATING

TROWEL GRADE

ITEM 08

2000 LB.
(40 x 50 Lb.

Pails)

(ON 2 PALLETS)

1 x 5 gallon pail containing
temperature recorder

EXP. DATE: DECEMBER 1994

SHELF LIFE SIX MONTHS FROM DATE
OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F AT ALL
TIMES

This--will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: JU June IV4
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

David O'Bryant / f

Manager Quality Control

THERMAL SCIENCE, INC. -2200 CASSENS DR. * ST. LOUIS, MO 63026 0 (314) 349-1233
-Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

94-05093



PAGE 9 of 13

21334

CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELNENDORFF, TX 78112

PRODUCT DESCRIPTION:

DATE OF SHIPMENT 30 JUNE 1994

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMIBER"

94-05093

QUANTITY

2000 LB.
(40 x 50 LB.
PAILS

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.16

8.5

SPECIFICATION

10.5 + 1.5

8+

ITEM 08

EXPIRATION DATE: DECEMBER 1994

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 0F AND BELOW 100°F AT
ALL TIMES

*HIS IS TO CERTIFY THAT THE ABOVE DESIGNAT= MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REV IEWED BY: X/ ,11 7), ~~-____DATE: 30 JUNTE 1994 PAGE NO. 1
F 7 / f

A)')
~gu

i

alMlý
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PAGE 10 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 type 304
stainless steel, plain weave,
8 x 8 square mesh wire cloth,
0.017 dia. wire, or equal.

OUANTITY

100 LB.

BATCH NUIMER

F062494

(IN 1 CARTON)

Item 09

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,

16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

David 0"Bryant/
Manager Quality Control

THERMAL SCIENCE, INC. *"2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207



PAGE 11 of 13

El

PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page I

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

QUANTITY

100 LB.'
(3 ROLLS)

BATCH NUII-ER

N/A

Item 10

STAINLESS STEEL BANDING
Type 304
Thickness: -0.020" x 0.5!'
x 200 Ft. Rolls

STAINLESS STEEL CLIPS

SIZE. 1/2" WIDE X 0.020"

ITEM 11

3 Rolls 070693

1126911 CARTON
(1000 CLIPS)

( ALL ABOVE ITEMS IN 1 CARTON )

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994
BILL OF LADING: 21334
MODE:. DYNAMIC TRANSIT PREPAID

oavid O'Brygnt
Manager Quality Control

THERMAL SCIENCE, INC. - 2200 CASSENS DR. e ST. LOUIS, MO 63026 .(314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207 "
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PAGE 12 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES

PRODUCT DESCRIPTION

See Page 1

TVA Part No. 158340
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 3/4"

GROSS WEIGHT

QUANTITY

10 Pieces

See Page 1

BATCH NUMBER

F94-02053

Item 12
10 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and wr-itten Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. I

OF SHIPMENT: 30 June 1994
OF LADING: 21334
OF TRANSPORT: DYNAMIC TRANSIT PREPAID

David O'Bfydnt J '
Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. • ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 0 Telecopier (314) 349-1207

DATE
BILL
MODE

S046
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PAGE 13 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page I

PRODUCT DESCRIPTION

TVA Part No. 238340
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3/4"

0UANTITY

2 Pieces

I Piece

1 Piece

6 Pieces

BATCH NUMBER

F92-02005

F92-03029

F94-02012

F94-01 05

Item 13

No She-lf Life On Conduit

10 Pieces
(In 1 Carton)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

Danvid QaBriyaon t rolI
Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. e ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 0 Telecopier (314) 349-1207
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Q/A REC*ING REPORTL00

CLIENT/PROJECT NAME "--, I / -F-dA
CLIENT/PROJECT NUMBER lkIt 0O-97 l['"-9•7•t9-'7-(t0
RECEIVED FROM T'S i
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 1413 -. 111_
DATE RECEIVED ___- __ -_____
DATE INSPECTED f-:3 -N

INSPECTED BY: ___________________
CON•D cE.EQUANTITY MATL RECO CONAINER AXCCTEOPTARE ARK

ITEM DESCRIPTION P.O. NO. I.D. NO. Y/N Y/N I EXCEPTIONYACCE E REMARKS
Orde B - -_ A-n-W2 Ho2 d Raigri

____ ___ A 0 Y Y-~n~ >1 __

CI

FORM
1/29/93

0



PACKING LIST 551
SOLD 'Thrrm.al ScienceTO 2200 Casserns Drive

St. Louis, MO

63026

SHIP
TO

Omega Point Laboirator~ies
16015 Shady Falls RoadElrendreorff., Tex<as

I7e.112

j~.

UPS-NEXT DAY AIR

Dr, is e

SS3-008-o 70-36s
M0 16

3X:3 .017 304SS 36"1 A

CS~L
I ROLL 100'--o" x "

MATERIAL RECEIVED BY

*UNIT OF MEASURE IS SQ. FT. UNLESS OTHERWISE NOTED.

300. 00)

/ .C)~t



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME "- / I A- REPORT NUMBER IA 30 -AAq(9 ,-
CLIENT/PROJECT NUMBER jlt 0o E0. 3-3& DATE RECEIVED -9- w-.-f /-? I/. t'/-
RECEIVED FROM "Z) I DATE INSPECTED i,-.. "&4
PROJECT LOCATION Omega Point Labs INRPFCTDF BY-_.LJt- r/3

QUANTITY COTL CERT. ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. YMN Y/N R NTEGRrrY EXET REMARKS

-rd- 0 -Hold 0 Rp.it

3;-,- WtýtQ 1A00 k=P I14Y &Don

FORM
1/29/93

54



PACKING LIST
SOLD Thermal ScienceTO 2200 Cassens Drive

St. Louis, MO :

63026

SHIP I
TO omg 0- -OTO Omea PontLaboratoriesC/O'TVA, At.t•i:Iar:.k Sallee

16015 Shady Fafls Road
Elmendor.,ff Texas

• 78112

UPSý-'NEX.T DAY ,AIR
Ke n Den i se

2~' 

-~

600ooiSS -06 80170-438
1606 8X8 .017 304S$ 43," A

150"-0," / 43"

MATERIAL RECEIVED BY

*UNIT OF MEASURE IS SQ. FT. UNLESS OTHERWISE NOTED.

[ (ý-) C) ý-o (
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PAGE 1.

PACKING LIST

AND

CERTIFICATE OF CONFOR•kANCE

PURCEASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 26 AUGUST 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACK.!GES

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

N/A CHIRT TAPE NO.

1 CARTON

N/A

GROSS WEIGHT 30 LBS.

OUkNT!ŽTY

25 LBS.

BATCH N-,"7ER

N/A

Item 10

ThiS"§will certify that the above listed THERPMO-LAG Materials shipped
under Contract Order No. TV 92362V,. to 0•eg.a Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 26 AUGUST 1994
BILL OF LADING: 21416
MODE: UPS PREPAID

David O'Bryant /
Manager Quality Control

THERMAL SCIENCE, INC. - 2200 CASSENS DR. e ST. LOUIS, MO 63026 • (314) 349-1233
. Telex: 209901 (Answerback: TSI UR) 0 Telecopier (314) 349-1207 *



THERMAL SCIENCE INC. FAX NO. 3143491207

8/3/94

Cal Banning
Vectra c/o Omega Point Laboratories, Inc.

16015 Shady Falls Road
Elmendorf, Texas 78112

Dear Sir.

The in-house retain sample of Thermo-Lag 330-1 Trowel Grade batch #93-11049, was

examined and tested. The results were within our published quality control standards.

Based on these results, the expiration date could be extended to read January 1995.

The new expiration date would not include the extension of the original written

warranty or any Implied warranty.

Note that the sample tested was not received from the storage facIfities of Omega Point

Laboratories.

Regards,

David O'Bryant
QC Manager

THERMAL SCIENCE, INC. - 2200 CASSENS DR. . ST. LOUIS, MO 63026 * (3141 349-1233

"Telexi 209901 vAmw ,oacIC 1Ts Um) * Telocopler 131A) 3A9.1207

ALri- 3-94 WED 14:20 P. 02

FW - 3 '94 14:22 3143491207 PPGE.002
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PACKING LIST

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. 108 5-O~ cLoil~1 DATE: 10 T~pr 1()91

TEMERALTURE RECORDER. 030128 CHART TAPE NO. 10

TOTAL NO. OF PACKAGES see Dg 1 GROSS WEIGHT see D9 1

PRODUCT DESCRIPTION

Thermo-Lag 330-1 Subliming
Coating - Trowel Grade
Mfg. Date Nov. 24-, 1993
Item 9

QUANTITY

70 X 50 Lb Pail
(3500 Lbs)

BATCH NUMBER

93-11049

Shelf Life: Six (6) months from date of shipment
Storage Conditions: Above 32°F and below 100OF

Temperature Recorder
Item 10

1 Recorder

This will certify that the above listed THERMO-LAG Materials,
shipped under Purchase Order No. 1085-0 c/o #1, to Omega Point
Laboratories San Antonio, TX, Meet the requirements of "Specifications
for the Procurement of Fire Barrier Materials 0784-00001-S-01,
Rivision 3" for Nuclear Management and Resources Council (NUMARC)
1776 Eye Street, N.W., Suite 300, Washington, D.C. The material
meets the requirements of the purchase order. This material does
not contain asbestos.

DATE: 10 Dec 1993
BILL OF LADING: 21069
MODE OF TRANSPORT! C.V. SOHN PREPAID

B.E. EVANS.
MANAGER OF OUALITY CONTROL

THERMAL SCIENCE, INC. * 2200 CASSENS DR. - ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback. TSI UR) - Telecopier (314) 349-1207

N/A

1085-0 c/o dl

see 
og 

I
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CERTIFICATE OF ANALYSIS

CUSTOME

Omega Point Laboratories

6868 Alamo Downs Parkway

San Antonio, TX 78238

DATE OF SHIPMENT December 10, 1993

PURCEA.SE ORDER NO: 1085-Q c/o #1

RELEASE NO:

.CUSTOMER PART NO: Item #9

PRODUCT DESCRIPTION: THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER

93-11049

Mfg. Date:
Nov. 24, 1993"10 #9

QUANTITY

70 X 50 Lb. Pails

(3500 Lbs)

TEST NO:

A-2

A-3

DESCRIPTION

Wt/Gallon

DH

ANALYSIS SPECIFICATION

10.13 10.5 + 1.5

8.36 8 +

Temperature Recorder (1) with the shipment

Material Expiration Date: June 1994

SElF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 320F AND BELOW 1000F AT
ALL T=hES

T IS TO CERTIFY THAT. THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
. LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS

D ON TSI' S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

RYVIEWED BY - ' DATE: December 10, 1993

r..15W -



MATERIAL SAFETY DATA SHEET
PRODUCT NAME: ThermoLag 330-1

THERMAL SCIENCE INC
2200 Cassens Dr
Fenton, MO 63026
PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED.: 8/24/89
DATE REVISED: 7/7/89
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2"
SLIGHT I FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT IDENTIFICATION

Thermolag 330-1 D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:

Latex F=re Resistive Coating D.O.T. UN Number.

none
Cold Water Paint

SECTION II . PHYSICAL DATA
APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg): 220-240 F
VAPOR PRESSURE (at 20C or 68F): nil
EVAPORATION RATE ( ether = I) much slower
VAPOR DENSITY ( air = I ) : 0.6
Volatile Organic Content (VOC) : < 0.1 Ib/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER.

SECTION iTM - HAZARDOUS COMPONENTS

'TRADE NAME

Crystalline Silica (quarm)
(total dust)

(respirable dust)

Ammonia
Fibrous glass,condnuous filament
(total dust)
(respirable dust)

CAS #

-I 14808-60-7

1336-21-6
65997-17-3

PERCENT
'RYV Ur% T•.ur

flVjms rr-r TTL4II fIT AIW

<0.1 %
1-5%

OCCUPATIONAL EXPOSURE LIMITS

%5iO2 +2

%Si02 +2

50 ppm

15 mgnm
3

5 mg/m 3

0.1 mg/m3

25 ppm

10 mg/m3

Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372Carcinogenicity of Silica: NTP. No IARC: Yes Z List Yes OSHA Reg- Not as carcinogenAppears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there issufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for thecarcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTh No IARC: Yes Z List No OSHA Reg- NoIARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

Page 1 of 3

558

1.3
10.6
45

Very



559
MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThefrmoLag 330-1

0 SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT : Non-combustible

FLAMMABILITY LIMITS LEL: NA. UEL: NA

EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not bum but will smoke and spatter if exposed to flames.Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS : Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILITY I UNSTABLE F I CONDITIONS TO AVOID- Not applicable
I STABLE XI

INCOMPATIBILITY (MATERJIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR CONDmONS TO AVOID: Not applicable
_..__YMERIZATION NOT OCCUR X

SECTION VI -HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE: See HAZARDOUS COMPONENTS list in Section II.

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritato.
Breathing- Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing-

FIRST AID PROCEDURES:
If in Eyes:. Flush with flowing water immediately and continously for 15minutes. Consult medical personnel.If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill withinert material (sand, earth, ect), and transfer the material to containers for recovery or disposal. Keep spill out of sewers andopen bodies of water. Floors may be slippery, care should be exercized to avoid falls.' ASTE DISPOSAL METHOD : Burn in adaquate incinerator or bury in an approved landfill.

SECTION VIII - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3



560
MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

,2E.SPIRATORY PROTECTION : None requhed if good ventilation is mainined Otherwise wear MSHA/NOSH approved
*pnc suitable for vapor, mist or dust comnenradons enconere&d.

PROTE-TIvE GLOVES : Impervious, coton lined rubber EYE PROTECTION : Safety glasses.

SECTION TX. SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adaquate venilation. Prevent prolonged
breahing of vapor or misL Prevent contact with eyes. Do not take internally. Keep out of the rech of children. ,

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
Information contained herein. It Is the users responsibility to determine the suitability of this Information
for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

0

OV

Page 3 of 3



NUCLEAR ENERGY INSTI1UE1

August 23, 1994

Ms. Connie Humphry
Omega Point Laboratories, Inc.
16015 Shady Falls Road
F.lmendorf, IX 78112-9784

Dear Connie:

This letter authorizcs Omega Point to release up to twelve containers of trowcl
grade Thermo-Lag 330 material from NO stock (batch number 93-11049) to Mark Salley
of TVA, in exchange for an equal number of containers of trowel grade material from
TVA stock to be delivcred later this week.

Please contact me if you have any questions.

Sincerely,

BifflBradley
Senior Project Managcr

REB/

1776 1 Z.TEEPT. NW 311111 A0CC WARhIN(CIfN. nC: W'4rnC6J"o P1hONI ?02.13Wv Mu tAX 202.705.4010

AUG 23 '94 10: 08

561

202 785149B IKGE. 002
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N)REPORT NUMBER IA:)J ___

'11DATE RECEIVED-~~~
""DATE INSPECTED_____

INSPECTED BY:

QUANTITY COOCMACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATI FEC CW~TAt~ER EXCEPTION RMAK

y/N V/N tlmf EAK

4V&Q. -(:2 -& -3 3 0ui -t

0.A~~ 'ý33I JA c) qA-6Yoq 3 Y X' Get4ob xej
M__A-_ o4So q4-08o~o >' Y Y- Fo5.

~~ 4 oýSq-OAX Y

II GTA

_2__(z-_0_F_ 4" 7'I' 4 Yq-y~~ Y1 &~k"

A) A- £) 1 0 F9-~ Y "

KI A- cIo _ _

pJi A- 3>4 I -': 642os -mo - - - - - - -

FORM
1/29/93

ot~

PPr)Ag:r'T I r)P.ATlr)M r) ann Pninf I nhe

CLIENT/PROJECT NAME 1 T 5,1/q )*q
CLIENT/PROJECT NUMBER 11~'"~ - 7 W-
RECEIVED FROM T5 ______9_____



Q/A RECLOING REPORT

CLIENT/PROJECT NAME VA I/i-JA
CLIENT/PROJECT NUMBER IIq/,fo 9 '" 97 !,:--38.
RECEIVED FROM -[-51
PRn.IFC~T I (TW~ATIflNJ lma~nn Pnlnt I nh-. ..

REPORT NUMBER I A•kb
DATE RECEIVED ______________
DATE INSPECTED :-S -'4
INSPECTED BY:__________

TCOW cERT.

ITEM DESCRIPTION P.O . NO. " AQ TITY I.D. NO. MATL Y/N IN]EA EXCEPTIONH RECARANCS

Drdal R&, YInI'dT~f Acp.LWL w REMRK

152T34 -7

NJAF4-0364- Y Y k!, &v"-x
___ o kc __ 3T3Aco

"]"p -I I on4
0 _ 1iq 3 - qQ47 Y y c

UV. 21 98. olki Vq~'s Y / od 5 kX..

- - - - - - - - - - - -

FORM
1/29/93

PPnAPrT I OrATIMI 0 ann Pnint I nhQ

o-), #ý ý-
w



must be legibly tilled in. in Ink. int Inf'lehhle "llnch, or ty Permeanet LMO1IS1b
THIS SHIPPING ORDER impressionand retained by the Ageali

CEIVE, subject to the classifications and tariffs in effect on the date of the issue of this Shipping Order,

t macparty described b eW, in appaora l good orc e, except as noted (Contents an e Co iati.on of contents 01 oJc fe unknown). marked. c hr laes , an pill ried a t hcats Iaiea bel row. w h sad cam lt t te f w .ord carter being unow . Li

Jeiroat Or catsct as eMOW" any pWson o corooratioit ,n possesson Of me Proprty Lope Itle conttI) agrees to cany to t us"al place of deliy att said diesraarm .i oa. its toUi. Cothrie to clsw to anothe cartier on Ite

=utea t• sa destinaeton.,11 is mut.ally agreed. as to each carrie of adt at any of said PrCOptetlv oer a or any potton of said role to oestination, and as to each deny at any tame interested i 1 as at arty o said macloy.•, tmat qwry WvtVIe

to e oertotrmed her•udoea shial be ,alecl to all the tertms an conldtions o to Unitorm Domestc Str•ight Bil of Ladintg set fortl (1) in Uniform Freight Classlfcat••n in effect on the date a . .the rs a rail or a ,al-alter snernl•rt 7t

(2 at the apotebi mototr Carrietar ciaiiatiran or tarf i ttri is a mrotor catrner sitorsiit Shippoer hereby crtirties that he is familiar wisath tooig twim. ard conditiosa I thle said oat ofIding tartp S otsrmn it* cuisoication or tariff mnicr, Wi,,risý

Ow transporttatiton Of On shipmeant arns thle sad terms arnd cO~tore tan, atetebte agreed to by tea strepet atta accepted tot hintgedt ardths 15assigns

t 3
rr'

t8/18319 94 :Shipper~s;No. 21398

-- 'wuA~ATr ~ PT~PATfl An~nt'~ No
rarrier Lt~ L.

onsigned to TENi'ESSEE V.ALLEY AUTHORII•Y c/o OMEGA PoIN;T lABORATORIES

estination 16015 SHADJY FALLS ROAD State of County of

oute_ ELME•TORFF, TX 78112

,elivering Carder Vehicle or Car Initial No.
I ..•I,. Subihrct to Section 7 of

KItND OF PACKACE. DESCFNPT.ON OF ARtTICLE.E SPECLAr. MtARiSt AND ExCEFtiONS

•.ALLETS CONTAININ• :- :... -,. yT, ,.,..t •:....
THlERMO 'LAG 330-1 SUBLIMKING COATING

TROWEL :GAD ' " 'A GAART NO, :-TG-330
. 60 x 50. LB.. PA.LS, .. . . -

STORE ABOVE 32F AT ALL TeS
I x 5 Gal. Pail Containing Temp. Record r

PA.LLETS" CONTAINING: '
• rHERMO4 LAG PREFABRICUXED Pi
TVA PART NO. 1584X6
5/8I NOMIN AL .. x 6'"

S!0 CARTONS: TVA -PART NO.
9 TiECET 41

rJ4ELS -:-
30 WANELS

15W0O - a

VI TO: VLRTQ . .Z3 8 34 0.
10 PIECES 3/4t1

VI CARTON:
10 PIECES

V I CARTON:

10 PIECES

V' CARTON:
10 PIECES

TVA PART NO. 158340

TVA PART NO. 1'58tO0

TVA PART- NO. -238100

1-'

..CART.N: 1SSSSKN AST`! E6,7 Ty.pe Y
ss-plain weaW 8x8 square mesh wire clol

to COtt

3500 LBS.

200i .LBS;4.'.

9' 90._B S.

90 LBS.

80 LBS.

90,- BS.

50 LBIs.

-~ 5 -~

T=te more boxes used for this shipment conform to the specifications set forth in the box maker's certificate thereon, and all other requirements of Rule 41. of the Consolidated

:reagh Classrficaton.

This is to certtfy that the above named articles are property classified. described, packaged, marked arnd laaeed, and are rn proper condition for transportation, according

o the applicable regulations of the Department of Transportation.
If the shipment moves between two ports by a carrier by water, the law requires that the bill of lading shall state whether it is "carrier's or shipper's weight

* Shipper's isipriit in iu of stamp; not a part of Bill of Lading approved by the Department of Transportation.

oTE-Where If- rate is deperdcnt on velue, shippers arc required to state specifca•ly in tenting the agreed or declared value of V7 proper

fhe agreed of declared value of the property is hereby specifically stated by the shipper to be not exceeding ' -

d-'- NT IS CORRECTLY DESCRIBED. tra omitt a. naa wtad e - a'r' amapa..

ZORRECT WEIGHT IS __ s. iiiixi 30 rtin

mrermartent post offtce actaresti of Shippter d~suIdSC L" *.i . a i ts

conditions of applicable rill
lading, if this shipment is to be
delivered to the consigneE-
without recourse on the
consignor, the consignor shai.
sign the following statement

The carrier shall not maki
delivery of this shipmer:
without payment of freight an(
all other lawful charges.

Per
(Sigr'ature of Consignor I

If charges are to be prepat:
write or stamp here, "To b,
Prepaid.'

Received $_*
apply in prepayment of t'
charges on the proper '
described hereon

Agent or Cashier

Per
(The srgnature her

acknowledges only the amou:
prepaid.)

Agent must detach and retain this Shipping Orat
and must sign the Original Bill of Lading.

NoPak HM

3

2

-N'

/

THERMAL SCIENCE, INC. Shipper, Per

Rare

• -• : Lit:
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PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

TVA-CONTRACT NO. TV92362V

PAGE 1 of 10

DATE: 18 AUGUST 1994

TEMPERATURE RECORDER CHART TAPE NO.

TOTAL NO. OF PACKAGES 7 PALLETS GROSS WEIGHT

PRODUCT DESCRIPTION

THERMO LAG 330-1
SUBLIMING COATING
TROWEL GRADE

EXP. DATE: FEBRUARY 1995

1 x 5 Gallon pail containing
Temperature Recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

QUANTITY BATCH NU..BER

750 LBS.
(15 x 50 LB.

PAILS)

2250 LBS.
(45 x 50 LB.

PAILS)

3000 LBS.
k60 x 50 LB.

PAILS)

STORE ABOVE 32F AND BELOW
10OF AT ALL TIMES

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

1D O'BYKYNT_ / '
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. - 2200 CASSENS DR. - ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 9 Telecopier (314) 349-1207

5G5

7350 LBS.

94-05093

94-08008



Page 2 of 10

21398

CERTIFICATE OF ANALYSIS

CUSTOMER

TENNESSEE VALLEY AUTHORITY DATE OF SHIPMENT 18 AUGUST 1994

% OMEGA POINT LABORATORY

16019 5 PAT)fY 'FATI RD)

ELMENDORF. TEXAS 781r2

PRODUCT DESCRIPTION:

PURCHASE OPRDER NO: TESTING/

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER

94-05093

QUANTITY

750 LB.
(15 x 50 LB.

PAILS

TEST NO:

A-2

DESCRIPTION

WT/GALLON

ANALYSIS

10.16

SPECIFICATION

10.5 + 1.5

8.5

EXP. DATE: FEB. 1995

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPNT
STORE MATERIAL ABOVE 32 0F AND BELOW 100 0F AT
ALL TIMES

THIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATAIS AVAILABLE FOR EAINATION.

REVIEWED BY: /u •/i?2•,pi.-• DATE: 18 AUGUST 1994 PAGE NO. 1

5G6

GIMIý



Page 3 of 10

21398

'I
CERTIFICATE OF ANALYSIS

CUSTOMER

TENNESSEE VALLEY AUTHORITY

%OMEGA POINT LABORATORY

DATE OF SHL7-fENT

PURCHASE ORDER NO:

18 AUGUST 1994

TESTING/

16015 SHADY FALLS RD.

ELMENDORF, TEXAS 781"12

PRODUCT DESCRIPTION:

RELEASE NO:

.CUSTO=R PART NO:

TEERM0 LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NU1•E-.R

94-08008

0

QUANTITY

2250 LB.
(45 x 50 LB.

PAILS)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

AN-TLY S I S

10.01

8.31

SFECIFICATION

10.5 + 1.5

EXP. DATE: FEB. 1995

S•ELF LIFE: SIX MONTXS FROM DATE OF SHIPMENT
STORE MATER.IAL ABOVE 32 0F AND BELOW 100 0 F AT
ALL TIMES

. RIS IS TO CERTIFY TEAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT

ACCEPTANCE DATA IS AVAILA.BLE FOR. EXAMINATION.

REVIEWED BY: / 9 ,A/# j4 .... DATE: 19 AUGUST 1994 PAGE NO. 1

16015 SHADY FALLS RD.



url
Page 4 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

T=PERATURE RECORDER 40 CILLRT TATE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA PART NO. 1584X6
THERMO LAG RIBBED PANEL
NOMINAL 5/8"
4' x 6½'

QUANTITY BATCH NUMLlBER

F94-02012
F94-03028
F94-03047
F94-04005
F94-07014
F94-07023

30 PANELS
(ON 3 PALLETS)

NO SHELF LIFE ON PANELS

This will certify that the above listed THERMO LAG Materials, shipped under

Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA

This material does not contain asbestos. ,

DAVID O'BRYANT /
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SC3ENCE, INC. * 2200 CASSENS DR. - ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

71
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Page 5 of 10

urI
PURCHTASE ORDER NO.

TEXPERATURE RECORDER

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

40 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA PART NO. 158400
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.625" +
SIZE: 4"

QUANTITY

0.125" NOMINAL

BATCH NL- nBE R

1 PIECE
1 PIECE
4 PIECES
8 PIECES

15 PIECES

F92-08038
F92-10031
F94-06051
F94-06082
F94-07003

29 PIECES
(IN 2 CARTONS)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DAVID 0'RY3
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. - ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) o Telecopier (314) 349-1207

See Page 
1
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url PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEM•PERA.TURE REECORDER 40 CHAR•T TAPE NO.

TOTAL NO. OF PAC:QAGES

PRODUCT DESCRIPTION

See Page 1 GROSS WEIGHT See Page 1

QUANTITY BATCH N-Y%37.ER

TVA PART NO. 238100
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.375" + 0.125" NOMINAL
SIZE: 1"

7 PIECES
3 PIECES

10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

MANAGER QUALITY CONTROL

DATE: 18 AUGUST -1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMALSCIENCE, INC. - 2200 CASSENS DR. - ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

71

F94-07023
F94-08003



Page 7 of 10 57

PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORYANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEY ER.ATURE RECORDER CH-ART TAPE NO.

TOTAL NO. OF PAC:AGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA PART NO. 158340
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.625" +
SIZE: 3/4"

QUANTITY

0.125" NOMINAL

4 PIECES
6 PIECES

10 PIECES
(IN 1 CARTON)

BATCH N-U. B ER

F94-02053
F94-03047

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under

Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the

requirements of TSI's manufactured and written Quality Control Spec. for TVA

This material does not contain asbestos.

DATE: 18
BILL OF
MODE OF

J
D VI.D 0 BRYý§T /
MANAGER QUALITY CONTROL

AUGUST1994
LADING: 21398
TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. e 2200 CASSENS DR. e ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207



Page 8 of 10 ru7

UTl
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFOR-mANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TErPER.ATURE RECORDER 40 CrLART TAPIE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA PART NO. 238340
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.375" + 0.125" NOMINAL
SIZE: 3/4"

QUANTITY

10 PIECES
(IN 1 CARTON)

BATCH N-UM..!3BER

F94-07014

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under

Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the

requirements of TSI's manufactured and written Quality Control Spec. for TVA

This material does not contain asbestos.

DAVID O'BRYANT//
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994

BILL OF LADING: 21398

MODE OF.TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL S.GENCE, INC. * 2200 CASSENS DR. 0 ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

71
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url
PURCFASE ORDER NO.

57it.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEMPEERATURE RECORDER 40 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA PART NO. 158100
THERMO LAG PRESHAPED CONDUIT
SECTIONS
THICKNESS: 0.625" + 0.125" NOMINAL
SIZE: i"

QUANTITY BATCH N1J-!BER

1 PIECE
5 PIECES
3 PIECES
1 PIECES

10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

`DV"ID O'BRYART"

MANAGER QUALITY CONTROL
DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL %1ENCE, INC. - 2200 CASSENS DR. e ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

F92-1 1009
F93-09045
F93-09047
F94-06051



url
PURCHASE ORDER NO.

Page 10 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORmANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEY=ERLATURE RECORDER

TOTAL NO. OF PACKAGES

CHART TAPE NO.

See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 Type 304
stainless steel, plain weave
8x8 square mesh wire cloth
0.017 dia. wire

QUANTITY BATCH NLT-B ER

50 LBS.
(IN 1 CARTON)

This will certify that the above listed THERMO LAG Materials, shipped under

Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the

requirements of TSI's manufactured and written Quality Control Spec. for TVA

This material does not contain asbestos.

ANVID 0 BRYANT / -/

MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994

BILL OF LADING: 21398

MODE OF'TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCENCE, INC. • 2200 CASSENS DR. - ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

N/A
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0QIA REC AING REPORT

CLIENT/PROJECT NAME T5 11/ TVA REP
CLIENT/PROJECT NUMB3ER I~(ODAT
RECEIVED FROM TSI DAT

UaNTITY CC ET ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. No. MATL FW0 CM-R EXCEPTIN EMRK
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1/29/93 -pLse1I ý-
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E INSPECTED_____________
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CLIENT/PROJECT NAME 5-A-T-u

CLIENT/PROJECT NUMBER t - q-1s53-S•
RECEIVED FROM S'
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER - n g
DATE RECEIVED _____________

DATE INSPECTED q - 40 -

INSPECTED BY: ___________b-___
CONI D CERIT. ACPACQUANTITY MATL RECD CONTAINER EACCTIONTARE ARK

ITEM DESCRIPTION P.O. NO. I.D. NO. MAN N INTEGRYrr EXCEPTION A REMARKS
-7-70 -_QL_ _ Rpc.d R Ac -~t -oý - piprf

Qa rZi CIA- 03- C) __ r-> ±l ±-c &oo Py -

_ _ _ _ _ _- - -- -- - - - - - -

FORM
1/29/93

Q/A RECEIVING REPORT
0
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STRAIGHT BILL OF LADING - SHORT FORM -ORIGINAL - NOT NEGOTIABLE E 8
RECEIVED. subject to be classification$ and tariffs in effect ou the date of issue of this Original Bill of Lading,

gwloel Mapdescribed beow in apttarent good torder, except as noted (contents and conidition of contents o actkafeStlttthunknw) nasied, coninned mi dse Stined as indicated belo wh a~ic said cgirWi (the woricari ibe i*uod

thio.leOUt this conotre as meannin any peson or coorratiton in possession of the proierty taer te contract) agrees to of••
euos aoliy at said destmtom on as, rots otherwW to deli to iel lC"aSW on the

rute to said destiation. 1 is ttualty agreed. as to each cattier of all or any of said operty over all ao ay portion of said r.:e to destination. ard as to each Dtaiy at any time intfeoted ine al a aint of saidprop . tOa very

to be proeti d r taiuife shall be lmbect to all'the tearms and condittons oa the Unftorm l ornestic Straight Bill at Ladling set 11) in Uittrrin Freight Clsi•f:astion in effect ch tie data urea. the a a mil Or a 14&eIlreslip - o.r

(2) i the aatttfcabie eotor career ciasscation a taff it tihs a a rnotor carnter shottenit Shierlereby coertfes that he is tamlnar wwtt aa lle tertatr aai condibse of the sat be of ating so forth iO th e as M Wi which gtU

tOe transportation dt Ush , Siet. atnd the sad terams and coonortion am tereby agreed to by the shiOer aril accepted for hamself and he asaqa

FrP ,.HERMAL/SCIENCE1 INC. CON92CT362RDERNO.,TV923 ...-
ST. LOUIS, MISSOURI 63026 9/23 19 94 Shipper's

Carder DYNAMIC TRANSIT PREPAID Agent's No.
- -. soin ~(Mal sor streetaddretsof ttavial-fiW

4
NPepas alt Ii a*.)

Consigned to OMEGA POINT LABORATORIES c/o TVA CONTIAUCT NU. IV943O6V

16015 SHADY FALLS

ELT.ME.NDORFF TX 78112

State of County of

Delivering Carrder _____________ ________

HM
__ .1. I.

3

2

' 2

-~ ~ ~r.

if'

KIND OF PACKAGE. DESCRIPTION OF ARIIICLESý SPECILA MARKS AND EXCEPTIONS

PALLETS CONTAINING:
'-THERM0 LAG-PANELS---- -22-7ANELS - -

•OMINA i 1 I TE _

'ALLETS CONTAINING:
.. TRMO' LAG PANELS.....- 1 7-'PANELS

.NOMINAL.-5/8" ........ 4.' 61- I... 02

,ARTONS CONTAINING:
" OLA7G •"PRE SHAPED -CONDUIT-"16-PCS 7,
1.-25G!"+ 0.250" -.-- SIZE- -5:...-_-I--!TE-03--.

?ALLETS CONTAINING:

ThERMO LAG 770-1. PANELS 30 PANELS.
-3/8" -NOM.. 40"x94t1 •NOM..- :•-ITEM 04.-.-, .,

PA•LLETS CONTAINING: .

THERMO LAG 330-1 COATING-TROWEL GRADE
-TO0 x•50 LB7 •PAILS• •,• TE•0

_5.$ORE]ABOVE 32fAND BELOWI A.9A .ALL TI'

?ALLETS .CONTAINING:

-. RýHEMO-LTAG-770 I7COATING--TROWEL"GRADE-

_2,x-5O L P!B. 2AILS E,._IIE-06•
STORE ABOVE 32f AND BELOW 100f AT ALL TI

3TAINLESS STEEL BANDING ITEM 07
1/ 2"x 0.2"j-0 2O-fJ-8 ROLLS-

'TAINLES S-STEEL --CLIP S -½"!'-ITEM-0O8-
.000_clips (1 box)
STANLESS STEELTIWRETE.-,i16-g aug e-....-- ,R 1,,---..,

STRESS SKIN-ASTM 37 tpe 304 1,

sttainless 'steel, • plain wieave8 '.cx 8
-g-.sm-e sh-..•wre -clo th' .07i .-0--f. ia-;n

P ni

.- I U

t' fh e boxes used for this shtpment conform to the specfications set forth in the box maker's certificate thereon, and all other requarements of Rule 41. of the Consoidated
FreIt Clasficatton.

Thiia is to certify that the above named articles are property clasanfied, described, packaged, marked and labeled, anid ace in proper condition for trartportation, according

to the applicable regulations of the Department of Transportation.
* If the sh•pment moves between two ports by a carner Wy water, the Law requires that the bill of lading shall state whether it is "carner's or shipper's weight"

T Shipper's eiprint in lieu of starn'f riot a part of Bill of Lading approved by the Department of Transportation.

NOTE-Where the rate is dependent on value, shippers are required to state specifically in writing the agreed or declared value of the property.

The agreed of declared value of the property is hereby specifically stated by the shpper to be not exceeding

ThVIENT IS CORRECTLY DESCRIBED.
1w . .e tat,. leo. ofr~ne - eneiiiinns4id

C.10..E SHIPMENT

C. O. D. AmL

Colection Fee
uipper Total Charges

Destination

Route

CORHCT WEIGHT IS LBS I m r , .-. ..........

THERMAL SCIENCE, INC. Shipper, Per Agent, Per

P•,armnent post office address of shipper 9900 rassens Dr.- St. Louis, MO 63026

I

Pw

s•



El PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TMP ERBATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES GROSS WEIGHT 10,300 LBS.

PRODUCT DESCRIPTION

/THERMO LAG RIBBED PANEL
NOMINAL 1 "4T x 6½'

ITM 01

BATCH NTDjN3ERQUANTITY

1 PANEL
20 PANELS
1 PANEL

22 PANELS
(on 3 pallets)

NO SHELF LIFE ON PANELS

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elm~ndorff, TX 78112. This
material does not contain asbestos. / ,

Furaus
Quality Assurance Manager

O DATE OF'SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

THERMAL SCIENCE, INC. e 2200 CASSENS DR. a ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 9 Telecopier (314) 349-1207

n

71

F94-08003
F94-08021
F94-080122



urn PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

THERMO-LAG 770-1 PANELS
3/8" NOMINAL
40" x 94" NOMINAL

ITEM 04

NO SHELF LIFE ON PANELS

BATCH N1Th ERQUANTITY

11 PANELS
19 PANELS

30 PANELS
(on 2 pallets)

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

G. Furaus

Quality Assurance Manager

. DATE OF SHIPMENT:BILL OF LADING:
MODE OF TRANPORT:

: 23 September 1994
21467

Dynamic Transit Prepaid

THERMAL SCIENCE, INC. - 2200 CASSENS DR. • ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

71

F94-08026
F94-08030



url
581

PACKING LIST.

CERTIFICATE OF CONFORMA.NCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TM-PERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

THERMO LAG RIBBED PANEL
NOMINAL
4' x 6½' NOMINAL

BATCH NUNHBER•QUANTITY

I PANEL
2 PANELS

14 PANELS

F94-08003
F94-08022
F94-08044

17 PANELS
(on 2 pallets)

ITEM 02

NO SHELF LIFE FOR PANELS

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,

Meet the requirements of Thermal Science, Inc. manufactured and written

Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain- asbestos.

G. Furaus

Quality Assurance Manager

O DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

71



PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

VAtainless Steel Banding
1/2" x 0.20" x 200 ft.

ITEM 07

BATCH NITUMBERQUANTITY

8 ROLLS N/A

VStainless
1/2"

steel clips 1 BOX
(1000 clips)

ITEM 08

/Stainless
16 gauge

steel tie wire I ROLL N/A

ITEM 09

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,

Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos. /, /

DATE OF.SHIPMENT:
BILL OF LADING:
MODE OF TRANPORT:

G. Furaus

Quality Assurance Manager

23 September 1994
21467
Dynamic Transit Prepaid

THERMAL SCIENCE, INC. * 2200 CASSENS DR. • ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

71



uri PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION QUANTITY BATCH NUMB ER

V STRESS SKIN-ASTME437 type 304
stainless steel, plain weave
8 x 8 square mesh wire cloth
0.017 dia. wire, or equal.

1 ROLL N/A

ITEM 10

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

r Furaus
Quality Assurance Manager

O DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

THERMAL SCIENCE, INC. e 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

580
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C I

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V I)ATE: 23 SEPTEIBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page I

PRODUCT DESCRIPTION

/THERMO-LAG Preshaped Conduit
Sections
Thickness: 1.250" + 0.250"
Size: 5"

Item 03

NO SHELF LIFE ON CONDUIT

BATCH 1TU!BERQUANTITY

5 PIECES
11 PIECES

16 PIECES
(in 2 cartons)

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,

Meet the requirements of Thermal Science, Inc. manufactured and written

Quality Control specifications for Tennessee Valley Authority c/o Omega

Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain. asbestos.

G. Furaus
Quality Assurance Manager

* DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

71
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UTr PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TLMPERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

v'T4 HERMO LAG 330-1
SUBLIMING COATING
TROWEL GRADE

ITEM 05

EXP. DATE: MARCH 1995

BATCH NUMBERQUANTITY

500 LBS.
(10 x 50 Lb.

Pails)

/i x 5 Gal. Pail containing

Temperature recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

STORE ABOVE 32F AND BELOW IOOF
AT ALL TIMES

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

G. Furaus
Quality Assurance Manager. DATE OF SHIPMENT: 23 September 1994

BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

THERMAL SCIENCE, INC. a 2200 CASSENS DR. - ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207

94-08008



CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY DATE OF SEIPME=T 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

TEERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMMER"

94-08008

QUANTITY

500 LBS.
(10 x 50 Lb.

Pails)

TEST NO:

A- 2

A-3

DESCRIP TION

WT/.GALLON

pH

ANALYSIS

10.16

8.5

SPECIFICATION

10.5 + 1.5

8 +

EXPIRATION DATE:

SE-LF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 320F AND BELOW 1000 F AT
ALL T721ES

HIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA S AVAILABLE FOR NATION.

REVIEWED BY: AE AEN

LI
. 1

41 S I



ur PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATUYRE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION QUANTITY BATCH NUMBER

THERMO LAG 770-1 COATINGTROWEL GRADE

ITEM 06

EXP. DATE: MARCH 1995

94-090091000 LBS.
(20 x 50 Lb.

Pails)

. 1 x 5 Gal. Pail containingTemperature Recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

STORE ABOVE 32F AND. BELOW 10OF
AT ALL TIMES

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.4//

G. Furaus
Quality Assurance Manager

DATE OF
O BILL OF

MODE OF

SHIPMENT: 23 September 1994
LADING: 21467
TRANPORT: Dynamic Transit Prepaid

THERMAL SCIENCE, INC. 9 2200 CASSENS DR. * ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207

71



Eeu

CERTIFICATE OF ANALYSIS

CtISTOI-2

OMEGA POINT LABORATORY DATE OF SEM'MENT 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMýBER"

94-09009

QUANTITY

1000 LBS.
(20 x 50 Lb.

Pails)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.16

8.5

SPECIFICATION

10.5 + 1.5

8+

EXPIRATION DATE:

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 F AND BELOW 1000F AT
ALL TIMES

THIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN -TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TE LOT
ACCEPTANCE DATA ZS AVAILABLE FOR EXAMINATION.

REVIEWED BY: Ita fZ&'A .JDATE: PAGE N~O . 1
-- I
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 770

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 1/15/91
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME:

PRODUCT CLASS:

Thermo-Lag 770

Latex Fure Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number.

none
Cold Water Paint
none

SECTION I - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white, pasty mastic, no odor.

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20'C or 68°F):
EVAPORATION RATE (ether = 1):
VAPOR DENSITY ( air = 1 ) :
Volatile Organic Content (VOC) :

220-240 F
nil

much slower
0.6

0.18 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:
pH

SECTION III - HAZARDOUS COMPONENTS

TRADE NAME CAS #

Ethylene Glycol

* Vinyl Acetate

Fibrous glass,continuous filament
(total dust)
(respirable dust)

PERCENT
BY VOLUME

I I p

107-21-1

108-05-4

65997-17-3

1.2%

<0.15

2%

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

10 ppm
20ppm STEL

15 mg/m 3

5 mg/m3

50 ppm

10 ppmn
20ppm SHORT

10 mg/im3

* Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372
Carcinogenicity of fibrous glass: NTP: No LARC: Yes Z List: No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.
Vinyl Acetate Monomer, a residual componet of this product, is a possible human cancer hazard based on tests with
laboratory animals. Vinyl Acetate has not been identified as a carcinogen by NTP, IARC or OSHA. Total residual monomer
does not exceed.0.15%.

Page 1 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 770

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION
OSHA: Non-combustible
DOT Non-combustible

FLASH POINT: None
TEST METHOD:

FLAMMABILITY LIMITS LEL: Not Aunlicable UEL: Not Applicable

EXTINGUISHING MEDIA : Non-flammable (aqueous emulsion).

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not burn but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STAILTY USTABLE X7 CONDITIONS TO AVOID: Not applicable

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR CONDITIONS TO AVOID : Not applicable
• POLYMERIZATION WILL NOT OCCUR X

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin. Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES :
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse..
Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD : Bum in adequate incinerator or bury in an approved landfill.

Page 2 of 3
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MATERIAL SAFETY DATA SHEET

SECTION VIII - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE : Mechanical local exhaust at point of mist release is preferred.

RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHAiNIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE : Use only with adequate ventilation. Prevent prolonged

breathing of vapor or misL Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
Information contained herein. It is the user's responsibility to determine the suitability of this Information
for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

Page 3 of 3
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 330-1

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 7/7/89
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD2
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 1PROTECTION B

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT IDENTIFICATION

Thermo-Lag 330-1 D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:

Latex Fire Resistive Coating D.O.T. UN Number.

none
Cold Water Paint

SECTION II - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20°C or 68°F):
EVAPORATION RATE (ether = 1):
VAPOR DENSITY ( air = I ) :
Volatile Organic Content (VOC) :

220-240 F
nil

much slower
0.6

< 0.1 lb/gal-

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:

SECTION HI - HAZARDOUS COMPONENTS

TRADE NAME CAS # PERCENT
BY VOLUME

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

Crystalline Silica (quartz) 14808-60-7 1-5 %
(total dust) m9r0_•rn3

%SiO2 +2
(respirable dust) 10 mo.m3  0.1 mg/m3

%SIO2 +2

Ammonia 1336-21-6 <0.1 % 50 ppm 25 ppm
Fibrous glass,continuous filament 65997-17-3 1-5 %
(total dust) 15 mg/m3  10 mg/m3
(respirable dust) 5 mg/m3

* Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372
Carcinogenicity of Silica: NTP: No IARC: Yes Z List: Yes OSHA Reg: Not as carcinogen
Appears on Table Z-3 for Mineral Dusts in 29 CFR.§ 1910.1000
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there is
sufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for the
carcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTP: No IARC: Yes Z List: No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

Page 1 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 330-1

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT Non-combusutble

FLAMMABILITY LIMITS LEL: NA UEL: NA

EXTINGUISHING MEDIA : Non-flammable (aqueous emulsion).

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not burn but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS : Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILIT UNTABLE IXI CONDITONS TO AVOID: Not applicable

INCOMPATIBILITY (MATERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS j MAY OCCUR [ CONDITIONS TO AVOID: Not applicable
POLYMERIZATION IWILL NOT OCCUR X I

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES :
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.
Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD : Burn in adequate incinerator or bury in an approved landfill.

SECTION VIII - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE : Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 330-1

* RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adequate ventilation. Prevent prolonged

breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS :

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or implied, Is made with respect to the
information contained herein. It is the user's responsibility to determine the suitability of this Information
for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

Page 3 of 3



0/A RECIING REPORT
CLIENT/PROJECT N1
CLIENT/PROJECT Nt
RECEIVED FROM__
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QIA RECOVING REPORT

CLIENT/PROJECT NAME T:VA6 I -Fs I
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STRAIGHT BILL OF LADING - SHORT FORM - ORIGINAL - NOT NEGOTIABLE 5 08
RECEIVED, subject to the classifications and tariffs in affect on the date of issue of this Original Bill of Lading,

tiw timoe ir-yn bne below, i. apparen aa• oodt ord .ier, -eroted (conients and codtn of cotents or paee lrwen). rniusul. cewsrwd. and destine as ,,dated below. wrwh sad CaiW (Ow "d c5I bein Wto ed
Itt is Ctrittlitr as lteah any e or cmooatarortion in oceaesan f o te o otohe er.o er L ontract) agirs to carry to it pe o et•rC 0 OWY at sad diw n. a onno oftrw to dW to another cat s x o t
Wte to said de•tination It is nftf aly agreed. as to eac arer of al as any of said pooery over at a ary porto of said last. to desti.taton, are as to eadh • arty at arty ftrm tetested in al Or art of sad propty. hut Oewy servi

to be Perormed bheiMwder shall be swiect to all the Iotto arld cootborts of Uan Unoim Domestic Straight BE of LadinQ sel forth (1) Uitorot Freight Clastation 'n esita on the 0e 10te hted o, d ahis rIS a O a rai..al shlpheri. tro
(2) in " ap.paicable nowrc carter culasislation or tartif a thi is a amoetr carter shc t Shipter testiSccrtifes TOu heto iast fa i s at Mete soo and condttos of0 thte said bil of Ladi. set forth 0 Ile C3id l ao utai which fgowni ng

the transtostataoso of Me shpn-,we and the said terns• and co•ditions ate t•ehOy agreed to by the shiper arid aoted for iself a• d It hiae sens

F ~&OX0NTRCTv-# -9~6V

At ST...,- . LOUIS, MISSOURI 63026 : - ___-_:____"__

Carrier DYNAMIC TRUCK PREPAID .Aets ~'

Consigned to TENNESSEE VALLEY AUTHORITY % OMEGA POINT LABORATORY

Destination 16015 SHADY FALLS ROAD State of County of

Route
E un',. ii )UoFrk k 1.x It 7b i.z

Carrie.r

HM KW1DOrWGXAGLE. DEXPTION OF AITTICIES. SPECL&I. MARKS MuO ExcEPp tON5

PALLET CONTAINING . .
:*COLUOMN; 0,:'(0'-'-. " .

*. ... .. ,, :L .. L. .....O•...

:" .. .'' '3 FT. LONG (ED .TAYLOR) ' , '  •:• ...'•:

• •--•PALLET -CONTAINING 7•'r•v-

.....- •.NCH. CQNDUIT..•Sý .•T ES.T.•IC, K
/: -."..... i•PýLL T .% O AN~k ING : • ':-....:7": ý .:'.• :i --I":.t .{.

777- 7,::...""'-'INC••, NC'ECONDUIT'- 1i O-FV; ",-STRA•GHT "T!

* ~11½DHCONDu JO.-1 JT ..__STEAIGHT,,A,-

•~7 .'.. P ET CONT ALINING. """:...:- -":,.'-..•--:•,•

:7esym.-:48. -.INCH-.ýCABLE -TRAY,,

PLLET CONTAI.NING:ý8

....25' 0.250"t ITEM "'+___"________

777S.(~Jo '~s-- 1:7

- "I 17SOl T.R -:'

SUBLIMING COATING '-ITEM`:5:- -*'.-- -, .

. ... . .. . .. : • ..•++.•.•-. .: :. .. ..- . R Di•: +.•,• .I x ATING _,•,Il6T.-E. . .E-- ---
.!-' i x 5 -gal.i:pail CONT. •TEMP. RE-I.CORDER

7.7,. - .

*is~f-~~EfMI

The fibre boxes used for this shiprent conform to the specifications set forth in the box maker's certificate thereon, and all other requirements of Rule 41, of th
:rigftt Ctaaaificabon.

rThis is to certify that the above named articles are property classified, described, packaged. marked and labeled, and are in proper condition for transports
to the applicable regulations of the Department of Transportation.
'If the shipment moves between two ports by a carner by water, the law reuiares that the bill of lading shall state whether it is "carier's or shipper's weight.'

t"Shipper's imprint in lieu of stamp; not a part of Bill of Lading approved by the Department of Transportation.
JOTE--Where the rate is dependent on valuie. shippers are required to slate specifically in writing the agreed or declared vabje of the property.
T declared valu of the peoperty is hereby specifically stated by the shipper to be not exceeding

T, 'W N SCORRECTLY DESCRI BED. IP- cl- a - '

I~ __ __s~eo i - 171.30 te 30.itS hat, ,.a
A-~ 3Q.sei a,1 uiaito td u9 .tr. as

Subject to Section 7 of
conditions of applicable bill of
lading, if this shipment is to be
delivered to the consignee
without recourse on the
consignor, the consignor shall
sign the following statement:

The carrier shall not make
delivery of this shipment
without payment of freight and
all other lawful charges.

Per
(Signature of Consignor.)

If charges are to be prepaid,
write or stamp here, "To be
Prepaid."

Received $ to
apply in prepayment of the
charges on the property
described hereon.

Per
(The signature here

acknowledges only the amount
prepaid.)

Charges Advanced:

C, 0. D. SHIPMENT .'

C. 0.D. Ant.__________

Collection Fee __ _ _ _.

:Total clsaies.

THERMAL SCIENCE, INC.

D•.liv~rinn

* ~'1 -

-qs -~

Shipper, Per,
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ITHERMAL1 5 IrlNC.. S C CCIENCE
PAGE 1 OF.._.

PACKING LIST

SHIIPTO:

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

P.O.#. TEST ARTICLE

RELASE NO_

DATEZ 7 OCTOBER 1994

BILL OF LADING:,

TRUCK LINE

DYNAMIC TRUCK PPDCARIER:

TeMPERATURE RECORDER NO

iflTAT m n.T:,(WpAr~cArGF1-r

NA

3 PALLETS

CHART TAPE NO:

GROSS WEIGH:

NA

1000 LBS

PRODUCT NET BATCH NUMBER OF ITEMS
DESCRIFTION QUANITY LOT NUMBER PER BATCH/ LOT

TEST ARTICLES

3 INCH CONDUIT U SHAPE

.ON 1 PALLET

3 INCH CONDUIT STRAIGHT
10 FT.
1½ INCH CONDUIT STRAIGHT
10 FT.
(ON 1 PALLET

18 INCH CABLE TRAY
12 FT.

(ON 1 PALLET

1.

NA

NA

NA

NA



ITHERMAL45 SCIENCE
INC.

PAGE I OF T

PACKING LIST

SHIP TO:

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

P.O. TEST ARTICLE

RELEASE N0____________

DATE
7 OCTOBER 1994

BILL OF LADING z

TRUCK LINE

DYNAMIC TRUCK PPD

TeAPERATURE RECORDER NO: NA

VVW' A V ~Tf~ F ~ fl A fT~ A F~VC. 1 PATLlET

CHART TAPE NO:

(1r--Rcr WFTC-7rl>rr

NZA

800 LB. LB

PRODUCT NET BATCH NULMBER OF rfEMS

DESCRIPTION QUANITY LOT NUMBER PER BATCH/LOT

q LUMNS

16 X 50

10 X 49

3 FOOT LONG/

(ED TAYLOR)

________________________________________________________________________ J &

600

MODE:~

C'A*OIOT=
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PAGE 1 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFOPMLA1NCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

007763 CHART TAPE NO.

5 PCS. GROSS WEIGHT

PRODUCT DESCRIPTION

THERMO LAG 330 PREFABRICATED
PANELS
SIZE: 4.' x 66½' NOMINAL
THICKNESS: 1.250" + 0.250"

ITEM 1

QUANTITY

7 PANELS

1

8 PANELS
(ON 1 PALLET)

BATCH NIMER

F94-08021

F94-08022

NO SHELF LIFE ON PANEL

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DAVID O'BRYANT' / '

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

7 OCTOBER 1994
21494

DYNAMIC TRUCK PREPAID

1ANAGER OF QUALITY CONTROL

THERMAL SCIENCE, INC. o 2200 CASSENS DR. a ST. LOUIS, MO 63026 a (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

601

3805 LB.
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PAGE 2 of 7,

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330-1 SUBLIMING
COATING -
TROWEL GRADE

ITEM 5

EXP. DATE: MARCH 1995

BATCH NUMBERQUANTITY

500 LB.
(10 x 50 LB.

PAILS)

1 x 5 gal. pail containing temp. recorder

SHELF LIFE SIX MONTHS FROM DATE OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F AT ALL TIMES

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written

Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This

material does not contain asbestos.
1KA / i '

DATE OF SHIPMENT:
BILL OF LADING:
MODE.OF TRANSPORT:

DAVID O'BRYANT /
MANAGER OF QUALITY CONTROL7 OCTOBER 1994

21494
DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. a 2200 CASSENS DR. * ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 0 Telecopier (314) 349-1207

G60 21

94-08008
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PAGE 3 of .7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 770-1 COATING

TROWEL GRADE

QUANTITY BATCH NUMBER

1000 LB.

(20 x 50 LB. PAILS)

94-09009

ITEM 6

EXP. DATE: MARCH 1995

SHELF LIFE SIX MONTHS FROM
DATE OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F
AT ALL TIMES

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT:
BILL.OF LADING:
MODE OF TRANSPORT:

I
'DPAVID O'RYANT J-
MANAGER OF QUALITY CONTROL

7 OCT. 1994
21494
DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. e ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 0 Telecopier (314) 349-1207



PAGE 4 of 7

21494

CUSTOME

mcr~ UATT~V AT1'I'U(~PTTV

OMEGA POINT LABORATORY

DATE OF SEI-EI1NT-

PURCEASE ORDE. NO:'

7 OCTOBER 1994

CONTRACT TV 92362V

16015 SHADY FALLS .ROAD

ELMENDORFF, TX 78112

PRODUCT DESCRIITI0N:

RELEASE NO:

.CUSTOM PART NO:

TEE.M0 LAG 330-1 SUBLIINi-ŽG COATING TROWEL GRADE

LOT NTUM•ER.

94-08008

QUANTITY

500 LB.
(10 x 50 Lb.

PAILS)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

A-NALY 3 i S

10.01

SECIFICATIONI

10.5 + 1.5

8.31 8 +

•XP. DATE: MARCH 1995

ITEM 5

SIKELF LIYE: SIX 1-iONTE.S FROM DATE OF SHIP-bT
STORE iATERIAL ABOVE 320 F AND BELOW 1000F AT
ALL TnldES

THIS IS TO CERTI-FY TEAT THE ABOVE DESIGNATED MiATERIAL EAS BEEN TESTED AND DID COMPLY

WITH LISTED SPECIFI'CATIONS WHEN SUPPLIED. TEE MATERI.AL IS SUBJECT TO THE CONDITIONS

* ISTED ON TSIVS INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TIE LOT

ACCEPTANCE DATAS AVAILABLE FOR EXAMINATION.

REVIE WED BY: DATE:__7 OCTOBER 1994 PAGE NO.- 1

G. 6G

V A TUnDTTV.LZl=LQQ.Q.Q J.A

CERTIFICATE OF ANALYSIS
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PAGE 5, of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THE&MO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 1"
THICKNESS: 1.250" + 0.250"

ITEM 11

NO SHELF LIFE ON CONDUIT

QUANTITY

3 PCS.
6
3
4
1
7

24 PCS.
(IN 1 CARTON)

BATCH NIJ•BER

F92-06031

F93-06008
F93-06046
F93-09045
F93-09069
F94-0802i

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

7 OCTOBER 1994

21494
DYNAMIC TRUCK PREPAID

AVID O'BRYANT! /

IANAGER OF QUALITY CONTROL

THERMAL SCIENCE, INC. 9 2200 CASSENS DR. - ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) a Telecopier (314) 349-1207



PAGE 6 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED
CONDUIT SECTIONS

SIZE: 2r
THICKNESS: 1.250" + 0.250"

QUANTITY BATCH VL,-B3ER

3 PIECES

13

16 PCS.
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

ITEM 12

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

DAVID O'BRYANT

MANAGER OF QUALITY CONTROL7 OCTOBER 1994

21494
DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. e 2200 CASSENS DR. * ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

F94-08021

F94-08022
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Page 7 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V -__DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 440-75 HIGH
TEMPERATURE FABRIC

QUANTITY BATCH NUMBER

1 ROLL

SIZE: 42 INCH WIDE X 60 YDS.

ITEM 14

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DAVID O'BRYANT"

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

7 OCTOBER 1994
21494

DYNAMIC TRUCK PREPAID

IANAGER OF QUALITY CONTROL

THERMAL SCIENCE, INC. e 2200 CASSENS DR. o ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: ThermoLag 330-1

THERMAL SCIENCE INC
2200 Cassens Dr
Fenton, MO 63026
PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED.: 8/24/89
DATE REVISED: 7/7/89
By A. Thorpe

.~HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2"
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
H•IGG 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT IDENTTICATION

Thermolag 330-1 D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:

Latex Fire Resistive Coating D.O.T. UN Number

none
Cold Water Paint

SECTION II - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniaxal odor

BOILING POINT (at 760 m mHg): 220-240 F
VAPOR PRESSURE (at 20C or 68F): nil
EVAPORATION RATE (ether = 1) much slower
VAPOR DENSITY ( air = 1) : 0.6
Volatile Organic Content (VOC) : < 0.1 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (Ibs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:

SECTION III - HAZARDOUS COMPONENTS

TRADE NAME

Crystalline Silica (quartz)
(total dust)

(respirable dust)

Ammonia
Fibrous glass,continuous filament
(total dust)
(respirable dust)

CAS #

14808-60-7

1336-21-6
65997-17-3

PERCENT
11.V Un'T t TVA=

1-5% T ~PLU L

OCCUPATIONAL EXPOSURE LI'4TS

<0.1 %
1-5%

%SIO2 +210._M 3

%Si02 +2

50 ppm

15 mg/m 3

5 mg/m 3

0.1 mg/m 3

25 ppm

10 mgIm3

L _ _ _ _ I _ _ _ _ I _ _ _ _ _ _ _ _ _ _
Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372Carcinogenicity of Silica: NTP- No IARC: Yes Z List: Yes OSHA Reg: Not as carcinogen

Appears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there issufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for the
carcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTP. No IARC: Yes Z List No OSHA Reg- No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

Page 1 of 3

13
10.6
45
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
* FLAMMABILITY CLASSIFICATION FLASH POINT: None

OSHA: Non-combustible TEST METHOD:
DOT : Non-combustible

FLAMMABILITY LIMITS LEL: NA UEL- NA

EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not bum but will smoke and spatter if exposed to flames.
Furefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS : Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILITY UNSTABLE I x CONDITIONS TO AVOID. Not applicable

INCOMPATIBILTY (MAT-ERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUO C CONDITIONS TO AVOID: Not applicablePOLYMERIZATION [WILL NOT OCCUR

SECTION VE - HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE: See HAZARDOUS COMPONENTS list in Section fMu.

EFFECTS OF OVEREXPOSURE:
Eyem.s Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing:

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continously for 15minutes. Consult medical personnel.If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.
Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII- SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED : Keep unnecessary people away. Contain spill withinert material (sand, earth, ect) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercized to avoid falls.

WASTE DISPOSAL METHOD: Burn in adaquate incinerator or bury in an approved landfill

0 SECTION VIII - SPECIAL PROTECTION INFORMATION

VENTILATIONTYPE : Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3



MATERIAL SAFETY DATA SHEET

•ES PIRATORY PROTECTION: None required if pood veatiladon is maintained. Otherwise wear MSHA/NIOSH approved
irator suitable for vapor, mist or dust concentrations encounered.

PROTECTIVE GLOVES : Impervious. cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adaquate ventilawon. Prevent prolonged
breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, is made with respect to the
Information contained herein. it is the users responsibility to determine the suitability of this Information
for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

Page 3 of 3

PRODUCT NAME: Thermol-ag 330.1



MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 770

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 1/15/91
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME:

PRODUCT CLASS:

Thermo-Lag 770

Latex Fire Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number.

none
Cold Water Paint
none

SECTION II - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white, pasty mastic, no odor.

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 200C or 680F):
EVAPORATION RATE (ether = 1):
VAPOR DENSITY ( air = 1 ) :
Volatile Organic Content (VOC) :

220-240 F
nil

much slower
0.6

0.18 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:
pH

SECTION M - HAZARDOUS COMPONENTS

TRADE NAME CAS #

Ethylene Glycol

* Vinyl Acetate

Fibrous glass,continuous filament
(total dust)
(respirable dust)

PERCENT
BY VOLUME

Y I

107-21-1

108-05-4

65997-17-3

1.2%

<0.15

2%

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

10 ppm
20ppm STEL

15 mg/m 3

5 mg/m3

50 ppm

10 ppm
20ppm SHORT

10 mg/m3

* Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372
Carcinogenicity of fibrous glass: NTP: No IARC: Yes Z List No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.
Vinyl Acetate Monomer, a residual componet of this product, is a possible human cancer hazard based on tests with
laboratory animals. Vinyl Acetate has not been identified as a carcinogen by NTP, IARC or OSHA. Total residual monomer

*does not exceed 0.15%.

Page 1 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 770

S SECTION IV . FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT Non-combustible

FLAMMABILITY LIMITS LEL: Not Applicable UEL: Not Applicable

EXTINGUISHING MEDIA : Non-flammable (aqueous emulsion).

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not bum but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS : Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILITY UNTABLE CONDITONS TO AVOID: Not applicable

INCOMPATIBILITY (MATERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR [ CONDITIONS TO AVOID : Not applicable
POLYMERIZATION WILL NOT OCCUR X I

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skim Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the -nucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse..
Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD : Burn in adequate incinerator or bury in an approved landfill.

Page 2 of 3



MATERIAL SAFETY DATA SHEET

SECTION VIII - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE : Mechanical local exhaust at point of mist release is preferred.

RESPIRATORY PROTECTION : None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE : Use only with adequate ventilation. Prevent prolonged

breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or implied, Is made with respect to the
Information contained herein. it is the user's responsibility to determine the suitability of this Information

Sfor the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

Page 3 of 3

PRODUCT NAME: Thermo-Lag 770
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Ow croporty esedbelow. in aricialt good order. toroac as notd )Cas10ii and conit~io of oiteatseI dpcaes Asre~wnt. mairked. wm e aite ditinaJd asi mckaed badw wftw a ~IN (ftwodc a~ll befti lo
thax-i4hat tha cardrac as nilreharies oriicr or0 oopno in poseeý 0 the Maw y idern if contract agmel in carrY t ft Leftiast oeo of delever at said clearhteim d o as Kaf o0 a'W~ to dadkw lop -- d c a

routosi debalci 5t a inttaiy a~ee. ms to easeocne o fe at or anyf of Siai t
5 

Y over ad or any Port= Of said auis ter destatrejsn w-d as to each crry at a" mt irmefi d h -Iorw 01 Seid ortiar. V0 airi Isenie.
to be pera lo d Iwiroueter "te be sablect to atl th etY W ine adomatibis 0 SW Vw to m Ormimestic aSserat Bil d1 Ladlluj set forth (1)1 tin nior Froerm C~asatcarf, mi ell. on SW dal to V dW IS a a ld or a rsalweinfr hoe. rn
(2)inthSW applicalci n10itor cS wu cassifilcation c tant! thsW a a %M~ Carrier 9lOWM't Selo erob w e rtifid o thathe rei t WWO aa with al the twisw and ravditione the wd~ beill of 1 i 3-q foth Iin ath SWressiictealls or Uir? wh~ic
a- rr - ofe as soreont. andfie and teraid cor0mm r ate me"b s t ear tosd1 bI S thee~ s aso i awcStd for hilined aid ha aaeo -

Consigned to__

Destination
Route_____
Delivering Cardier.

'1TNN~S~RE VALLEY AUT1~ORITY
16013 SHADY FALLS 'RD

EUT."DORFF, TX 7S112

Ktn OF WeXr.adE DIESCMIM~lN OF ARTCEa.5 5PeCILMAIM iA~ AND EXCSION

State of _________County of_

Vehicle or Car Initial' o __~
0553 I chc

* - .~ ~ ~ ~ ~ ~ NCH'z~ . - 4 4 .4

4wgS - .i '4... ... 4F.'t

1w' til

~S I

- ZK- 77 -ý1ý TWO 77-4 . . -&. -~4 4 .l.;' -.

7-7~

4_ 7

IT 5~~ L %7 W a~r'------

IfSeeess satrms npnn onomt r setctosse oti tebxmkrscriiae een n llohrrqirmnsO ul 1 tteMoioiae

FrittCasosation.

t"This is to certity that the above named articles are property classified, described, packaged. marked and Labeled, and are in proper condition tar transportation, according
to the applicable regulations of the Department of Transportation.
If the shipvent moves between two ports by a carrner by water, the law requires that the bilt of Lading shalt state whether it is "carrier's or shipper's weight-
?Shipper's "imri~nt in lieu of stamp. rjio a part of Bili of Ladinig approved by the Departmntn of Transportation.

NOTE-Where the rate is dependent on value. shippers are required to state specifically in wniting the agreed or declared valuje of the property.
The agreed of declared value of the property is hereby specifically stated by the shipper to be riot exceeding-

THIS SHIPMENT IS CORRECTLY DESCRIFUED.

CA A WlOHT IS L

THERMAL SCIENCE, INC-
Peranent post office-acldreaa of shiper

0-6- C"'" a0 beR I~r.. 43 ( -W o~ ~ iiT. i'.n p-. -- - '-,,i~ -g.iv -X s on ei.. .m ,tes.rr e / ' ~ h ~ e

Subject to ,Section 7 of

laing if thlis-shprii5 t is to be
delivered to fth consignee
without recourse on the
consignor, the consignor shall
sign the following statement

The carrier shall not make
delivery of this shipment
without payment of freight and
all other lawful charges.

Per-~
(Signatuue of Cowginrur.)

It charges are to be prepaid.
write or stamp here, 'To be
Prepaid."

Received $ ______tc

apply in prepayment of the-
charges on the .properti
described hereon.

Agent or Cashier

Per
(The signature here-

acknowledges only the amoun*,
prepaid.)

Charges Advanced:

4 - 4C. 0. D. lPAmt ~

Collectiont Fee_ _ _ _
r4.

- ' Aen~mutiihand retain this Shipping Cider
Shipper, Per lin riia Bill of Lading

2200 fcassens Dr.. St. LOUIS, MOD 63026 ________

VATTEY AUTHO'RITY
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61?
PAGE i" of 2

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: OCTOBER 1994

TMERATURE RECORDER

TOTAL NO. OF PACKAGES

CHART TAPE NO.

5 PIECES GROSS WEIGHT 5000 LB.

PRODUCT DESCRIPTION

THERMO LAG 770-1 PANELS
SIZE: 40 INCH X 94 INCH
THICKNESS: 3/8 INCH

QUAINTITY

5 PANELS

40

18

63 PANELS

BATCH NIJM3ER

F94-08026

F94-08030

F94-09009

ITEM 4

NO SHELF LIFE ON PLNEL

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT:.lZ
BILL OF LADING:
MODE OF TRANSPORT:

OCTOBER 1994

21499
DYNAMIC TRUCK PREPAI

MANAGER OF QUALITY CONTROL

D

THERMAL SCIENCE, INC. o 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) a Telecopier (314) 349-1207

17s i



PAGE 2 of 2-

PURCHASE ORDER NO.

PACKING LIST.

AND

CERTIFICATE OF CONFOPRMANCE

CONTRACT ORDER NO. TV92362V DATE: OCTOBER 1994

TMfPERATURE RECORDER CHART TAPE NO.

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 4 INCH
THICKNESS: 1.250" + 0.250"

ITEM 13

QUANTITY BATCH NUHER

F94-080218 PCS.

8 PCS.
(IN 1 CA'RTON)

NO SHELF LIFE ON CONDUIT

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT: 12 OCTOBER 1994
BILL OF LADING: 21499
MODE OF TRANSPORT: DYNAMIC TRUCK PREPAI

MANAGER OF. QUALITY CONTROL

D

THERMAL SCIENCE, INC. * 2200 CASSENS DR. • ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207



0/A RECPIVING REPORT
CLIENT/PROJECT NAME TJA /ik I
CLIENT/PROJECT NUMBER I I24 0 1 T'ID.
RECEIVED FROM 'ViA
PROJECT LOCATION Omega Point Labs

,REPORT NUMBER ?),. 4 - If i .- b
I5ATE RECEIVED - -,-qA.

DATE INSPECTED $ -31 -94-
INSPECTED BY:

COMiD ERT. ACPAC

ITEM DESCRIPTION P.O. NO. QUANTITY I.D. NO. MATL END ,NR• XCEPTION ACCEPTANCE
___Q L~ Rp.'d RQ - ^- -,- Hold RAiA. -

_ V .

FORM
1/29/93
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18 "'WO X 4 "SIDJE RAIL X 12>OG-
P/N 06-1402-O)121-18 -
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0 A
0/A RECEIVING REPORT

CLIENT/PROJECT NAME I Z) I 1 I VA

CLIENT/PROJECT NUMB3ER t ig3,7-q7l K•~ tb+s?
RECEIVED FROM T)A

REF
DAT

ORT NUM13ER -____(

E RECEIVED 7-I'1
DATE INSPECTED_________

NIYCC*JMo CEW. ACCEPTANCE
MARL RECO CONTAINER XET)RMAK

ITEM DESCRIPTION P.O. NO. .. N.yNYN ITGTYECPO!RMAK

lit C.-Q~~p iAJ 2 1 1t. A Aýt-A K-

~ ~fAaAf.A MA o -3 o t

A 01 ~-ek 1  MA 0 51q y __-

3/4 11qbc> AO' JA _y Aýn3EL.

is%_ __ MAC o x 10 re- yjW $ d a

_____o__ 5 o 4PL& -)ooA Y di v
__ __ __ K3A C)1 0 PL30C)A Y>'m A,) --

NA-~

FORM
1129/93



SHIPPING TICKET

SHIPPER ThNNISSIN VALLEY AUTIORIT!

SHIPPING 3.OVws MIT lC",41 PLAN•TCOPFRflfM OI l! CLAPAN

620
POINT
OF ORIGIN -M ATII. AL 35611 7114 19 94

A UTHORI'TY DAN
ACCT No. (Do NOT INCLUDE TRANSPORTATION CHARGES)O t£ POINT LA]N DEalT

16015 SHADY TALL$ ROAD

NINDO0Y, TX 78112-9784

BILL TO
CREDIT

QUANTITY D PSC - ITEM NO. QUANTITY UNITITEM ORDERED DESCRIPTION BIN NO. DELIVERED UNIT PRICE AMOUNT

I CODUIT, C-CLAMP, 1", 1512 16 IA
2 CONDUIT C-CLAMP, 2-, 1513 16 RA
3 C0NDUIT C-CLANP, 2.5", 516 3 ZA
4 CONDUIT C-CLANP, 3-, 1517 12 IA
5 CONDUIT C-CLARP, A-, 1519 53 IA
* CONDUIT C-CLAMP, 5", 520 3 IA
7 JUNCTION BOX, #A3L60H3612LP 2 TA
a ELBOW, 90 DEG, 314", STZZL, #GAL3 ILL I IA
9 ILIOW, 90 DIG, 3/4", ALUM, dALU34 LL I RA
I ILSOV, 90 DIG, 4", STEEL, OGAL41L 7 RA
I CAP, 1", IPLG1001 2 IA
I CAP, 2-, #PLC200A 5 EA

CAP, 3", #PLG300A I Ia
COUPLING, 3/4", ALBRINVY 2 IA

I CONDUIT OUTLZT, 4- 7 IA

QA-0

11l: 1023000

TOIL TlREKO-LACG 71lZ TISTINS

3 PALLETS 1056LB
SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED 7/14/ig 9 4 G. B. L. No. TV Ih/A SHIPMENT O ED XX

SHIPPING NOTICE TO BE FILLED IN BY COST MATERIAL RMrD - 19RECEIVING OFFICE CARRIER'S NAME OF
CHARGE CARRIERTO BE ENCLOSED WITH MATERIAL WHEN SERIAL NO. OF FORM DELIVERY MATERIAL CHECKED

NO OTHER PACKING SLIP IS USED: CHARGES IN BYOTHERWISE. TO CONSIGNEE UNDER TOTAL STORES LEDGER

SEPARATE COVER. 1677 COST POSTED BY _



- -I ii i ./ / I *"'~""D "liatBERi~ - 7 '4w w z b

F- (yu Nm

DANNY T. ROBI 
TO(R ........... 0l(

T V / B O W S F E R R Y 
N o.ER P tI

Stree~ddeMON!A 

POU T? LABB R W S F E R R Y R fO AD 
Ex c sf eI1a

-.. 1 5oi S ADY FALLS ROADSYaUe CityL B 
MLstate

"AWfl&WERV2 SL3 6 E- LM ENDO RTX8YOUR~ ~ ~ ~ ~ ~ ~ ft & *NY//S 
BILN4WWIIENF~ lR 0.7W 14LOC/,G

StreTt

Mo*tyOeb)DaWYEYAJD SPECML HANDLING ''LS 5T tt~~Ep o

11 E 1 - m ýM ~ uFedera 
l Eapres , U se

56 0FEM am Da/p *F~y "Jm~onmBase Charges458 ~0 Tft ~P"I
13 0 Ma 2E]FMUAK* 1 3 5 c- h To D retra Value Charge1 4 0 FM 71ifBE l! O 

-
3Otherit54 0 F Wc r ItBE 9A 3laE s 4 J D y To ta Total 

Sttae6Q-Rfu f-ftqwf. 3 1056 R a By. te
4DIG OA G ?U GO DAEt d p T 

otal ChargesOM < 0 , 0 
-~ Otf~ R ecr j-d Fed r E-p toyee N um. , STE15

700 OWNIT %4iltw- 7-- X 
FotIAla

t 
At

FRIGT. 
I0 Regaw 0, Ompa

U-SA.



C253
5/20/94

TO:

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied to you by the TVA Browns
Ferry Nuclear Plant in support of the Thermolag Fire and Ampacity
Testing your facility is working on.

If you have any questions or need additional information
please contact D.P. Burrell at 205-729-7589.

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant
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0/A RECEIVING REPORT
CLIENT/PROJECT NAME Th )TVP~
CLIENT/PROJECT NUMBER 11• •0-'f- 9--7
RECEIVED FROM_ __ _-_ k__ _
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER " 8 R- - It
DATE RECEIVED •-.:-'-4
DATE INSPECTED . L_

INSPECTED BY:

FORM
1/29/93

w •-; I ) -F N



R
0/A RECEIVING REPORT

CLIENT/PROJECT NAME TSA- T t.

CLIENT/PROJECT NUMBER 1 . - T ,2

RECEIVED FROM "7\IA
PROJECT LOCATION Omega Point Labs

REPORT NUMBER A "•k= -LL L9
DATE RECEIVED f, 3- 4
DATE INSPECTED___________

INSPECTED BY:

FORM
1/29/93 t ~



4
0/A RECEIVING REPORT

CLIENT/PROJECT NAME -VA-/tSI

CLIENT/PROJECT NUMBER I I '.
RECEIVED FROM ::EVA,
PROJECT LOCATION Omega Point Labs

CONID
MATL

YIN

CERT.
RECD
YIN

CONTANER
INIEGRnRY

REPORT NUMBER I ' . IIT..t
DATE RECEIVED 16.- -:S.-L?

DATEINSPECTED k? - tE
INSPECTED BY: __-____n

FORM
1/29/93



SHIPPING TICKET

7MMME. VA= AURITYPOINT
_____ _____OF ORIGIN~

mLAa~S, A.35%1 5-2- 0
'C

SHIPPING

c*PTOACCT No. (0O NOT INCLUDE TRANSPORTATION CHARGES)I

ON= PW ISODEBIT

16015 ShAD! PAL=S W"A

BILL TO
CREDIT

QUANTITY ESRTINPSC - ITEM No. QUANTITY UNITITEM OORDERED DSRPINBIN No. DELIVERED UNIT PRICE AMOUNT

L 2 Cmdldt, 3/4" Alamimm AW-.i 2= 2 PC
21 3 Conduit, 2- Aludmisi AVX-543K 5 PC

3. 1 Csudult, 2.5" A1l1m s m-N .1z 1 PC
4. 2 canduit, Y' A1lmiaum SDF-089A 2 PC
5. 22 Conduit, 4" Almainm IIEV-087A 22 PC
6. 2 Candaft, 3/4;' Sti (AIID-OlAy) AWD-O014Y 2 PC
7. 29 10 Conduit, ' ' Sti (AVD-015W) .MD-015W 10 PC
8. 5 Conduit, 311 sti AMD-O19L 5 PC
9. 14 Canudid, 41' Sti hND--ý;207 14 pc

10. 1 C"~t Y'1 st BY-74Ui 1 PC
11. I Conduit LB, 314" asimlaim 5TT-197J I NA
12.1 5 Conduit LB3, 2" alumaluv M-!256-W 5 ZA

1 1 Conduit LB, 2.5" nlunauam ATT-260li 1 FA
4 Candui t LB, a" alum5a BT-6V4 u

15. 1. Conduit 1.S, 314" Sti IT!-1-,6L 1
16. X 2 Conduit Lit, 1" Sti S3Th-778C 2 IA
17. 7 Conduit L.3, 4" Sti BTY-191T 7 9A
18. 2 Conduit Coupling, 3/4" Sti 31V-325X I RA
19. 4 CmailtxLt CtaUPLUZ, 17 StI1 ALD-5338 4 RA
20. 3 Conduit CouplIl", 3" atd IU-o.446 3 RA
21. 15 Conduit CaupLings, ;" Stl ICB-652A 15 IA
2Z. 2 CoaudaLt Coupling, 3/4" Aliiný MT-644 2 R
2.3. 5 Conduit Coupln:, 2" AlUaium MV-326V 5 &A
24. 1 Coadiat CauPling, 2.5r Alinium NGW-557H I Ek
I5. 4 Conduit CoupUmg, 3" Alulain BET-731P 4 a&
26. a Condult Cowplias, 4" Almu1 mE?-73Z( 8 R

TWha =utarl~al sh4qlad Per IiiiaiII irm CM Dy=a of 5-25-9414lrIb~ Teat

MMRKMC TRACt.IN 140005147

SHIP=I BY OWII'Z PZU IISTIMMM m K. alI P=
SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED 5-25- 94 V/A METHOD OF CU19 G. B. L. No. TV________ SHIPMENT_________.SHIPPING NOTICE
TO BE ENCLOSED WITH MATERIAL WHEN

NO0 OTHER PACKING SLIP I S USED:
OTHERWISE .TO CONSIGNEE UNDER
SEPARATE COVER.

To BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COST _______________MATERIAL RECEIVED_____ 19
CARRIER' S

CHARGE ________________ saw____________
DELIVERY MATERIAL CHECKED

CHARGES _________ ___ IN By _____________
TOTAL STORES LEDGER

COST __________ __ POSTED BY __________

SHIPPER



- ,3 0CONSIGNEE CUSTOMER COPY (BLUE) . , -, ,-

INBOUND TRAILER SHIPPER 391 634 025OH G .,POINT •LAtl ;. • .2 TUAOMEGA ..P 
'88858 OVNT NUCLEAR PLANT..... .• - ' FREIGHT BILL NUMBER ROIJ FER

~013 SNIDY'FALt-S'-RO . SFRYRENOORF" 
391 '634 025 ATHENS AL 35611TX 78112 .ITY RTE/BYaSCAC DEST , 02521271 C205)729-2000Po* NONE 

OVERNITE PHONE NUMBER PICKUP DATE ORIG BLA* 56940"731I) C 21662-o966 05/25/94 OCT AD OV

COLLECT
l~lIHIITHIS AMOUNTH

DELIVERY RECEIPTCO 2  ' IU 
$.n

)VE I'E TRANSPORTATION COMPANY/ 
.

3...1 63402



4
0/A RECEIVING REPORT

CLIENT/PROJECT NAME TVAV
CLIENT/PROJECT NUMBER I t ;L M
RECEIVED FROM -
PROJECT LOCATION OmeQa Point Labs

REPORT NUMBER I393 - I I _ ,O
DATE RECEIVED . - q9 - :4

DATE INSPECTED 5-io-'i4
INSPECTED BY: : -----.

QUANTITY coMo CaOTr. ACCEPTANCEMATI RECO CONTAINER E~XCEPTIO)N, REMARKS
ITEM DESCRIPTION P.O. NO. I.D. NO. y/N YIN INTEORTY REMARKS

q;;rft Raw'• ID00 an IAcp

Orar- -•2I L1 B a• .-

£iy ýut N A _ Y J

FORM
1/29/93

40



SHIPPING TICKET

SHIPERNAZI VILLIANS

SHIPPING NUCLEAR STOLES 131?p

POINT SPRING CIUT19T 37381 4-IS-94
OF ORIGIN 19

AUTHOITY ARK WILLIAMS
1=.41P TO ONG ON AIAO,1,IC ACCT No. (00 NOT INCLUDE TRANSPORTATION CHARGES)

16015 LEADY PALLS ROADDEI
KLNRD011Z 7S11~94RECORD ONLY

BILL TO- -

CREDIT

TEjQUANTITY DECIINJPSC- ITEM. No. IQUANTITY UNIT

TNIL MATERIAL TO USED IN A
slip P91 J.J. MICEI
HAT 1096T 01 575 10 7$4401

TIRE IjEaTING PROIGLAX

IE~ EI? ~xzuxzxzzuxxzxzx~xZIZ2KJzX1q 1XAXX;XA AJIXXhZZ jr 12 3LXX a =2Z12hZ2XX

CONDUIT 3 lux~tiv.
7200922"

2LB01 90 deg*3 Is
1008122

STRAP lITAININQ 3 In PIPS
42991Z

ALL ITEMS QA 3

SHIPPING Tax$ MATE161RIE4 AONS 2 AD10JU
WEIGHT TRANSPORTATION CHARGES

AWD-019L 2 1

XLN-258A, I

IJU-4091 3 4

DATE SHIPPED__4-2S-94
METHOD OF O K

.19 G. B. L. No. TV_ ______ SHIPMENT ________

-SHIPPER'S COPY

RETAINED BY SHIPPER AS RECORD OF SHIPMENT.



0/A RECEIVING REPORT

CLIENT/PROJECT NAME TS I Z/ -T/A
CLIENT/PROJECT NUMBER 1.9 (6-0 -97) S',..•9%.7
RECEIVED FROM _____ ____
rnrir• Ir-,r• I ,"f% ATIf'•Il j"•#'n.,-,I D InI I !IhC

REPORT NUMBER IU-t - It9tG::l
DATE RECEIVED _7- 1 o__-____

DATE INSPECTED -2-/1-'7
. . .. . r, -T •7

.... I- ' .Ur" I LUL/I~I II •*'-ii'-"c"u '* u,,,ri..u i ItI": UIU iiY: • .I

CMoA CElI. ACCEPTAN,QUNIYMATI REC-)C'O AINE EXCEPTION ' REAK

ITEM DESCRIPTION P.O. NO. I.D. NO. Y/N REG M R EECE

- d e 1 " n n ,IN Y IN -E- GRITI Hold R AIm , R EM A RK

3/A",__ h 0 A 0 NA y

- -

I A .' - H -
N A -

L

FORM
1/29/93



TVA 144 , F0-5-70)
TENNESSEE VALLEY AUTHORITY

SHIPPING TICKET No.
356-94-- ,10877

S H I P P E R T!E!iW-sm nuLLEy lu~rOmIT

*EROOM zamn impaY EIaZLM PLO~T

POINT UAR ATFMS, AL. 35611 07/15 94OF ORIGIN 19-

AUTHc~rrv Yk.IE OLIWL SW?. 14&?S
.,:rP TO ACCT No. f 00 NOT INCLUDE TRANSPORTATION CHARGES I

OW" ?OflIT LA3 DEBIT

16015 SHM FAL RD,0 MD.
gt2- oi, .. A 73112 000512211

BILL TO
CREDIT

QUANTITY PSC - ITEM NO. QUANTITY UNIT
ITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

1STIA 3/4" MAL IBM 4 UI

2 PLUC 2 11 . 1&A

THIM Hit RAL SlUpYK WOK TEINDMI TEST

REF : ? 1 0 I 940031847

SHIPPING DISTRIBUTION OF

WEIGHT TRANSPORTATION CHARGES

SSHIPPED 07/15 19_.'G. B. L. NO.

SHIPPING NOTICE TO E FILLED IN NY

RECEIVING OFFICE

TO aE ENCLOSED WITH MATERIAL WHEN SERIAL NO. OF FORM
NO OTHER PACKING SLIP IS USED'
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER. 16to7

METHOD OF ND EVrv_. SHIPMENT

COST__________ _MATERIAL R19 ________

CARRIER'S NAME OF

CHARGE_ _ _R _ _ _ _

DELIVERY MATERIAL CHECKED

CHARGES IN Illy

TOTAL STORES LEDGER
COST POSTED By _



QUESiON? 80-23-535 TOL FEE.AIRBILL

________________USE THIS AIRBILL FOR SHU'PUENIS WfITHIN TlE CONrINENTAL U.S.A. ALASKA AND HAWAII

USE 1910INTON IS NA77 A IRA WAYBILL FOR SHIPMENTS TO PUERTORICO AND ALL NON US. LOCATIONS. PACKAGEa l r 2 C 4 -M7rOISIN CALL 802-55TOLFE.TRACKING NUMBER

4159'- 02~~ Uc8:
4~- Dtý;k r 4.,. 2 RECIPIENT'S COPY

Fro (Yur am) Peas Pnt ourPhoe umber (Veryl "moant) To (Recipient's Name) Please Print Rleorn..fr Phone N.ni0e1 Very sroo--

Copny Departmentifloor No. Company Dprmnilo
T /FE RY A. / De!artmCtLFloo

traet Sddress Al__ Deie topp_____o-- ods

State ZPRequired C1~- ~ State ZPReurd

Pi* Iý I 1 1. -. J:Cl.-r_ Tlý
YOUR INIERNAL BIWNG REFERENCE INFORMARON (optionul) (FiIW24 wcltades Will appear on invoice) IF HOLD ATFEDEX LOC.AY7ON. PrtntFEDiXAddiusHa,,

IAYMEN 1[]eASe,.. 2[]8aR-~emP.ofFEAcNo. 3F U 3,dPany Fe-*.ACLNo. 4 B-dC,0e C~ar- & State ~~qie

(Check only one box)

11~ OTHER

16 WFEDEX LETTE

12W FED OX PAK

13W FEOUSO~x

14WFEDEX TU/BE

51WPACKAIN

56 WFEDEE LEUSE

52 W FEDEXPAK-

53W FED Ef BOX
54 FEDOX TJEE

30 W ECONOMY- 46 W V7

41WPACKAGE
Fnpogml SWNFce

70W FREFREIGHTW "

C] Cash e, .
o Retun shoement
oThedParty

Street Address

- -- - - - -- - - - ---------9

Total Total Toa
Received

DIM SHIPMENTichanreeeohe wgnitn X

W - .
Date/Time

Z Fewsa Sloo 3C Dmp eox
4 ýBS C. Release

/,•c~an Stoos 5CSiamon Sig-nature:

Base &ýarges

C1 CR9- To Del. C3 CR o ol ecar-a ;aie r:h

State Zip ____

By.

Received FedEx Employee Number

FORMAT 1i58

aeeioy -,9fvce
H WOLD ATeEKDEEX'CATION WEEKDAY

2 ?DELIVER WEEKDAY

31 WHIOLD ArFEDUOXLCATION SAWuRDAY

9 Wl S AMOAY PfCK-UP "a -)

SPecial Handling

4 Wý DANGEROUIS GOODS Ena- -mnS.)

12 W HOLIDAY DELIVERY ini-ft,"

'IJcI yin #Itg 3rrL -I141. 171I9ULINOI """Y ON ELAE

(Check semvces required) W - f- ~ VALUiEC- ,IS.w



0/A RECEIVING REPORT
Ti-s /Th/AT

CLIENT/PROJECT NUMB3ER k9 160 q 1~S
RECEIVED FROM T'V4A.

flff' 1(' I(VATIA)M flmann Pnlnt I ahq

REPORT NUMB3ER J1 fl'~.-(V ~
DATE RECEIVED ~~4
DATE INSPECTED '

I~~~l% r lbI T l '. C ~:A r~

________________a__ -TT cMATR CONTINE ACCEPTANCE

ITEM DESCRIPTION P.O . NO. DU&NTiTY I.D. NO. FMTL RED IN~TEGRIT EXCEPTION.AitLW alr REMARKS

41- 
-N-

I 4.d NA 6n 1t~n

- -T

FORM
1/29/93

CIEINT/PROJECT NAME

-0



0
$!!A 00

A
0 NA

.4,

Q/A RECEIVING REPORT
CLIENT/PROJECT NAME "s I / -\16 REPORT NUMBER 1 I96'c'0
CLIENT/PROJECT NUMBER1i91.n- -*' -51--,"'7i•3-& DATE RECEIVED
RECEIVED FROML""X-Ž• DATE INSPFCTFI D 9
PROJECT LOCATION Omeaa Point Labs IN~PF(~TFfl RY ci Pd lfl:iL.

CoNto CERT ACCEPTANCEQUANTITY ~ ~~MATL REC'D CONTAINER EXPTOm mRMAK

ITEM DESCRIPTION P.O. NO. I.D. NO. Y/N Y/N INTEGRITY EXCETIONAN REMARKS
Orde r RpnR P n A- -pt- Hold Rp~ip.r.

___ ___ MA- c) c) Le R 3;gvvCJK

4~ o &3jg)
~p y~~ C)Aj~L iGD,

__ __ __ -4JA g6 p z- , Y Cyr_

__ __ __ ___ 0 6P~oc430i Y . & ie - (

0_____ _iN & C)Ap &I iM Y 0 GOO 05ix "

FORM
1/29/93



TVA 144 (P0-.-70)

SHIPPER

SHIPPING•"rY)R I"OOM

1 " SI H1 ,"A €,P--P r. I --^G . I ^ w I rl
SHIPPING TICKET

J.m. WILLIAMS

WATTS BAR NUMJUI PLANT

No. 362.-94-0974 (Y-IC

POINT ER s•x]NG,CUT, U1 37361 8-2§9 94
OF ORIGIN

AUTHORITY RID. HALL PRO N• LZ.

STO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

LG 0 OINrT aA0OAIU c I DEBIT

16015 SH&DY YALUI AD
ILKDMOFRI, = 78112 000N14
AM: KAUL, SALT

BILL TO
CREDIT

QUANTITY PSC - ITEM No. QUANTITY UNIT
ITEM ORDERED DESCRIPTION BIN NO. DELIVERED UNIT PRICE AMOUNT

1 4 ILB 1. 3329w 5 EU
24 IN GASKET WItB330P 5 I r
3 1 IN fLG COV• PP1771 2 EA
4 2-1/2 - 3 IN LB COVER 33T792)4 5 IA
5 2-112 -3 IN Is GAS]=T BG?36C 5 A KA
6 1IN GASKET BPQ043N 2 EA
7 i2IN GAMUT B"730W 5 A

2 IN LB COVER AQP157N 5

QA LE L III

FOR T•ST1NG

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

METHOD OF u -iDATE SHIPPED 52& 19 ___G. B. L. NO. TV SHIPMENTT

INSPECTOR'S COPY I CERTIFY THAT THE ARTICLES OR SERVICES LISTED ABOVE
HAVE BEEN RECEIVED IN QUANTITY AND QUALITY SPECIFIED.

-HIPMENT TO TVA POINTS- TO CONSIGNEE UNDER SEPARATE COVER. CON- EXCEPT AS NOTED.
SIGNEE RECORDS DATE SHIPMENT WAS RECEIVED. NOTES ANY EXCEPTIONS
AND SIGNS CERTIFICATE. ALSO ATTACHES COPY OF FREIGHT OR EXPRESS
ARRIVAL NOTICE AND FORWARDS TO ACCOUNTING OFFICE. RECEIVED 19 SIGNED
SHIPMENTS TO OUTSIDE POINTS - SHIPPER ENTERS AMOUNT OF TRANS.
PORTATION CHARGEABLE TO TVA WITH ACCOUNT NUMBER TO BE CHARGED
AND FORWARDS TO ACCOUNTING OFFICE WITH THE ORIGINAL. CARRIER TITLE



A Q/A RECRVING REPORT 0

CLIENT/PROJECT NAME 1•2- / "V'-i REPORT NUMBER
CLIENT/PROJECT NUMBER P -P,- 7 DATETREcEIvEDN7

R-ORECEIVED FROM I A DATE INSPECTED_________
PROJECT LOCATION Omega Point Labs INSPECTED BY:

QUANTITY coND cEr. ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. MATN ICD CEARn EXCEPTeN REMARKS

d ) a o Avwtb-oIsw V/ ýJ (- K)heK

_ _ _ _ _ _ _ - - - -T - - I -I -

FORM
1/29/93



SHIPPIN(

SHIPPERTZMW3= TALM AD1210UT

SHIPPING ARGM JMu XNC1EAI PLUN

TVA 144 (FO.5-70)

" aLuUm am, an

DATE SHIPPED 19 94-G. B. L.

SS P NTO *E FILLED IN BYSHIPPING NOTICE RECEIVING OFFICE

TO SE ENCLOSED WITH MATERIAL WHEN SERIAL NO. OF FORM
NO OTHER PACKING SLIP IS USED.
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER. 1677

METHOD OF
No. TV __ _ _ _ SHIPMENTlM r

COST MATER AL RECEIVi
CARRIERSg mar M. Siff
CHARGE CARRIER

DELIVERY MATERIAL CHECKED
CHARGES IN By

TOTAL STORES LEDGER
COST POSTED BY

G TICKET &%"-4057 C

POINT U", A3=513, AL. 3%11 3-24- 94
OF ORIGIN 9-

A I I*IPI--I/•* Bl'Ir'•/

r TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)w • ~ C& INT "D DEBIT

1615 MAN IPA=S 1I=
rL ID0M, TX 78112 0005131

BILL TO
CREDIT

QUANTITYR PSC - ITEM NO. QUANTITY UNIT

I ORDEREO DESCRIPTION BIN NO. DELIVERED U PRICE AMOUNT

L. 100 C.mhit, Meatal, Rigid steel, G66 ., AND-01M 100 IT
1LO 3L. Dia X 10 FT La

Shipped per the attached letter.
Thatuslagg Fire and Ampacity Testing..

QA III

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES



5/20/94
TO:

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied to you by the TVA Browns

Ferry Nuclear Plant in support of the Thermolag Fire and Ampacity
Testing your facility is working on.

If you have any questions or need additional information
please contact D.P. Burrell at 205-729-7589.

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant



M , ~ ~~~USE THISARBILL FOR SHIPMENFS WVITHIN THE CON TINFNIAL U.5A, ALASIIA ANU IA WA II.AKGE~v~1~IUSE THE IN ERNArIONAl AIR WAYBILL 1`01 SlIPMtNTS TO PUERTO AICOAND AllNON U S.OCATIONS. TRA CKING NUMBER
' QUESTIONS? CALL 800-238-5355 TOLL FREE.

4~569284,303 '

RECIPIENTS COPY

One Em'- N,-ec les PrCint Your~nc OSA9e n h wn e Nu mbe (Veit L MP 1) oRcpln' NaeHlaePitRcpe hn ubr(eyIprat

IN'~itI. -. 'tuo, DepamenlFlo6 No. 54II ~ hnd

0Cmrh DeNpar8~1~' A jj ''IIIj lment/1ie. Np C~ompany

Et gAee Stree Adris (We~ Cano DeliverI 2o IU'Ou Calio' PhO. Zi Codes.) ig

-----------------------*-------



Q/A RECEVING REPORT

CLIENT/PROJECT NAME T-7 I / "T-F ,

CLIENT/PROJECT NUMBER PIdt6- cill&"-7" "7X /' t1

RECEIVED FROM _ __ _ A-_
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 14-14- 1 - I',o
DATE RECEIVED b-p -

DATE INSPECTED __________

INSPECTED BY:_______________

QUANTITY CON• CFf. ACCEPTANCEMATL FECD OOTAiNER EXCEPTION• REMARKS
ITEM DESCRIPTION P.O. NO. I.D. NO. YAT YIN IjUyNTEGR AC1)0 REMARKS

- 9r&u -e --- - -

FORM
1/29/93



TVA 144 IFq-Sf .70) .

* PLER

SHIPPING w NUC.!A3

TENNESSEE VALLEY AUTHORITY ýj No. s354Q17
SH I ppirAC TIC)CET 6 .

MU1 ýL.356a1 94

P RGIN_____

PLAW 1. ~MI O?~.S~l~W

G SHIPPED a & 19 jG. B. L.

5 -SHIPPING NOTICE TO KE ILLED IN By

To SE ENCL-OSED WITH MATERIAL WHEN SERIAL NO. Or FORM
NO OTHZR PACKING SLIP IS USED:
OTHEitRWISE . TO CONSIGNEE UNDER

SEPARATE COVER. 17

METODo'wxtC4 t )
140 TV SHI _MNT _________

--- _"&_____________ TERISAL RECEIVED_____ 19

CHARGE____________
.1DELIVERY IN -Lm 57- ______________

CHARGES I"___________ my _____________

TOTAL STORtES LaabERCOST____________ POSTED my_________

SHI~TORRO ACTN. D INCLUOK TRANSPORTATION CHARGES)

?&n I DEBIT

79=L WOADr

BILL TO CEI

PSC- ITEM.No. QUANTITY NT UNIT AON
IE.QUAN4TITY OSRPTO ShN No. DELIVERED UNI PRICE AON

1 70 Conduit,5 zst~1 vwdi stegl, aJL., I ~ 4. 0~
Thfrckvall, 1L.0 It DI& 1 10 f LIG'.

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES t.-



ITS TE) PW J AIAW mD mwAI. PACK46EDOWL AIR V44YBILL ITS TOSHOYANIS IWININ THE CONTINVIIIIIIII vV- 11 :3 U U 0 qJj Uka AND At L N01 a S. L OCA UONS
TIONS? CALL 800ý238-W TOLL FREE. fRACK1,YSWUMBER &(4

W 41sqm -e-
1500

'A Q is I11i.1;PL1

PIS YWýFý"

r
R."

911A Eý,' ct eft Lv arip'a Zip 0

Aiiii 21P P"Writ!!Fz a"- "Ie Nk% to 14PRequired

ENS,- A L 3
L I Of a ftflaqd)ý (Fifst 24 claracters will am III a HOLD L OCA TION. hInt FEDýX Harlr_

"TT Street
tt Addrass

I FIBOISsder 2 3 B40 31d Fad 4 Bill C.0 Card ity ZIPRequirid

POmwl rfianr YWR DE mp. Na- Fade x 'Use j:e.
Po Papa.) Cash eiv

R4fuT S
119. to

A

K':' 1' 31 Elýý44 1&116UTIIOAYSUUR 44141"iL.
nj in Sach- 01 hot

[E] fX a O)X( 53 Box 3 D(Ea SATUR Y Total,

FEDU TUOE 54E] FEDEX TUBE 9 El SANIRDAYPICK-UP lid Total Charges

C
"aceived FedEx Employee Number*GC* REVISION DATE 3/94

30E] ECONOMY' 46 DA" Us 69ODS (EF*4 El PAR T N 137?() 1 f X E M 5/94
FORMAT 0158

PA F x
0. OW

OVERNIG r DAK, six 3 0 Prw, Box PH
FREIGHT 4 L1 B sic.;

.12 an t



on#

QUANTITY CO~iD ct.ACCEPTANCE
a N I YMAIL MC OONTA MN R EXCEPTION , CE P A C REM ARKS

ITEM DESCRIPTION P.O. NO. I.D. NO. MTN EPN TNTERERrMARKOrde R~nY RN YINn .

- -.

_ _ _ _ _ _-\ -64 - - - - -5 - -A9- - -

FORM
1/29/93

0 S
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME REPORT NUMBER I (a - f ,
CLIENT/PROJECT NUMBER q , DATE RECEIVED . 11""

RECEIVED FROM TV' DATE INSPECTED ____________

PROJECT LOCATION Omega Point Labs INSPECTED BY: ('Cdt., -



TVA 144 (FO-.S70)

SHIPPER

SHIPPING
STOREROOM

TENNESSEE VALLEY AUTHORITY

SHIPPING TICKET

TVA - BOILACS ClOWDU4 POINT
OF ORIGIN

POIIKA SUVIlCE SHOPS AUTHORITY

No. G 578597
C"-

XUSCLU SHOALS, AL 8-24-

3YN-4-94-O0071

* TO ACCT No. (Do NOT INCLUDE TRANSPORTATION CHARGES)

OriG MOum LAB DEBIT

16015 Shady F Ior Only
E.lmuen4ri, Texas 78112

ALX!: V. V. Black

BILL TO
CREDIT

QUIE TITY PSC -ITEM No.. QUANTITY UNIT
MORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

Junction& box

Per; C. A.llbrooks
RI.F: 94-5349

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

7.- EXTRA COPY TO

TO DIVISION OF PURCHASING, CHATTANOOGA.

TO PURCHASING FOR ALL PERSONAL PROPERTY SHIPMENTS AUTHORIZED BY FORM SI, TRANSFER ORDER. OR USED AS
EXTRA COPY AS REQUIRED.

1919



'3.ý6b.-ýb'V4 r,.0
P#UG-19-1994 12:47 FROM TVA PROCUREMENT

5/20/94

TO: Al. 3 .2 1 c- ~k

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied toyou by the TVA Browns

Ferry Nuclear Plant in support of the Thermolag Fire and Ampacity

Testing your facility is working on.

If you have any questions or need additional information

please contact D.P. Burrell at 205-729-7589.

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant

TOTAL P.005
P.05

ni ir:- 12 6-00- 2',

~e ~

2PV5 729 4622



0
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME '/A 7-5z REPORT NUMBER J1 •/ /JJZ26Q

CLIENT/PROJECT NUMBER I/I/ YQ)Z5 '':- -- ,---'DATE RECEIVED 1" 16 Z

RECEIVED FROM 7-I,' DATE INSPECTED

A6

INSPECTED BY:

P.O. NO. OR QUANTITY CN CERT. CONTAINER ACCEPTANCE
I.D. NO. MATL RECID EXCEPTIONS REMARKS

ITEM DESCRIPTION ORDER NO. Order Rec'd B.O. Y/N Y/N INTEGRITY Accept Hold Reject ,

_ __•_ __ _-7 - Y N OK -E -

3" " " " 0 o 0 0 O N O N
_ _

2" " to o- O 0 kw-o07 N Y "

•.'" IRON La _ O L0 g,-,5L y A) OK " X.,

3" L13 C.OVU/::_ 0 t 0 Tx-3h'.. Y N OK,"

,• L••OE.. " 01. O 6Tx-3g,r Y N ______3" L3 GASK-T ") f MY- 33Z,7 Y N 0K-

L-.3 0 0 X Ei331 y Y N Ok

/" IRON LZB 02 0 BTi/-77' Y I 01 OK___\-"

("Lb (bO/E, 0 Z 0 T <-37g Y, N oK _ -

t81 B GASKET y IQ 0 Tr jV j OK _____

1418/9

PROJECT LOCATION.



TENNESSEE VALLEY AUTHORITY

SHIPPING TICKET
No. 35694-001 £50,

SHIPPER_!TIESSX VAL=E AUTNOL=T POINT LAR, ATHMS, AL. 35611 10•.-- 1994
OF ORIGIN

SHIPPING 3SMIMSOR EROD M PM PUT AUTHORITY ounk~l Wv. , "%Aps
ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

LPOIT L DEBIT
16015 SEAND , .LS ROAD
EL1MDORF, TX 78112 O0035L=

BILL TO
CREDIT

QUANTITY PSC -I TEM NO. QUANTITY UNIT
ITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

1. 40 r Comulut Bff-741J 40 'F?
2. 20 r Cond.t AJ -019L 20 ITT
3 20 2V Conduit V' MID-017Q 20 FT
4.3" Ian U I 331-589C 1 21
5. 1 3 L3 Cover -ý BTX-383T 1 EL
6' 1 7' L8 Gasket M-3371 1 EA
7. 1 2"Ll Cover L-' 3TX-3817 1 3A
8. 1 2" Li Gasket t-" M-336T 1 rL
9. 2 1" Tron LI v'- STH-77-C 2 &A

10. 2 L.B Cover FTX-375R. 2 EA
11. 2 V Ls Gasket U STY-329V 2 EA

This utteri"l msplied to suppOrt the
Thermolag 7k. and a city Testiig

SHIPPING DISTRIBUTION OF

WEIGHT TRANSPORTATION CHARGES

10--4-DATE SHIPPED_ _ _ _ _ _

*-SHIPPING NOTICE

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

94
19 __G. B. L. No.

TO BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO, OF FORM

1677

NIAL METHOD OF FEIEX TWODAYf rt.
T"V SHIPMENT

COST MATERIAL RECEIVED_ __
CARRIER'S NAME OF C. . XUAR

CHARGE_____________ CARRIER ____________
DELIVERY MATERIAL CHECKED
CHARGES IN BY

TOTAL STORES LEDGER
COST POSTED BY •

TVA 144 (FD-5-70)



-. K t 'i- 4 y & 3 5 ro tE F d kr c A M U&A C 4ftj
L3-33775Ay TRACI(NGtNUMBER 2 8 3 4



0/A RECLIING REPORT

CLIENT/PROJECT NAME S7 /
CLIENT/PROJECT NUMBER 5/f '/-?-- -5-6-
RECEIVED FROM 7-t-114

Dlnn nn I 1 11

REPORT NUMBER /L' • 7 -_.q6O
DATE RECEIVED /a
DATE INSPECTED

rnI I~U I..~I L1Jll ~ I'I _UUI ru1 ILa INSPECTED BY:- L

UANTITY OMAT RCD F ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. TN Y/N EITEGRITYX AceHldEMARKS

C" "17P " " 0 P 2 5-5-"- S-0 Y A) c) rd

_ _ _ _ý -- -SB' -I _

FORM
1/29/93



TVA 144 (FD-S-70)
TENNESSEE VALLEY AUTHORITY

SHIPPING TICKET

SHIPPER tJ. we
POINT
OF ORIGIN SOW 07e

No. 3-m
N"u ,5

19 9

SHIPPING f.smewak mel 1
Al ITil'l~t~lIlV IL. 3... Ukhmd

OPTO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

DEBIT

12=15 Shady fta Rd lO
23 *&)ts2m 7&=1

BILL TO
CREDIT

QUANTITY PSC - ITEM NO. QUANTITY UNIT
ITEM ORDERED DESCRIPTION BIN NO. DELIVERED UNITI PRICE AMOUNT

s o6 5 t w o B e a l t c d t mp 3 A "

P 1 P2&%s-50 " 647 k U 313-4Z

2 3 20 two ho cmdut *tcap asm-296m 3 ZA
PIN N2556-20ZG Let CO3

1006=o I 2 2-18--94

6 P two hole C odut Mraps aAWN-6M8 6 Ea
PIN Ni556-1OEG kt C019
RD 331168 l 5 4-6-93

Shipped per WS Peg packs"
and mmo fo Lrmmy iays to I* INm

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED 10-l1 19

SHIPPING NOTICE TR
-0 ROECl

TO BE ENCLOSED WITH MATERIAL WHEN SERI
NO OTHER PACKING SLIP IS USED:
OTHERWISE, TO CONSIGNEE UNDER
SEPARATE COVER. I677

METHOD OF
--94. B. L. No. TV SHIPMENT - Fed U

BE FILLED IN BY

EIVING OFFICE

AL NO. OF FORM

COST MATERIAL RECEIVED __
CARRIERS NAME OF

CHARGE CARRIER
DELIVERY MATERIAL CHECKED
CHARGES IN BY

TOTAL STORES LEDGER
COST POSTED BY



0QIA RECE*ING REPORT
CLIENT/PROJECT NP
CLIENT/PROJECT NI
RECEIVED FROM
PRO.IF::C.T I flCATIO3N

\ME /Z/q REPORT NUMBER /'/Z/9.i //9/ O
JMBER /1ý •3-,S-DATE RECEIVED /1'5;7/4

7Li A
nmAnn Pnlnt ILahn

DATE INSPECTED _ _ _

INSPECTED BY:'

QUANTITY CN m.ACCEPTANCE
P..N.I.N. MATL REC'D CONTAIER EXCEPTION= REMARKS

ITEM DESCRIPTION P.O . NO. Q NTITY I.D. NO. vi N -rEG o , riy ACCE PT ANCE
Odl Rnd a YI Y/ tG~Tiol RMAK

A)IA/ (f 0 2Z- 8,5-6o-/-I Y Al GecI/U~wc k<2"1 L13 >(I 1 z o., ! •

FORM
1/29/93

PPn.IF:rT I QATinKj



~{ ''--

p., -,

7 -

]USAir

Alp.V

C- 5 lu-

ývl



-"-1ULAR
0PREPAID
OCOLLECT-

LLDELIVERY E vc'
SA NP 0 BOX 460289
S NA TONIO -r X S7,246.o8

PHONE (ýýglxA 86110 08
RRC No. 4756 N2 17,



BTY259N WBN.-SWEC-R93-7273 EA

1006841 12-28-93 IT4 2
QA LEVEL III PEG OATE: 12-9-93

CONDUIT OUTLET,ELEC,MI,2",
THO RIGID HUB,TYPE LB,

P/N: LB-200-M
STORAGE LEVEL C MED/6230

BLN236H WBN EA.
44286B-01 03-12-90
QA. LEVEL III STORAGE LEVEL C
COND. OUTLET,ELECT. TYPE LB,FORM 35
PN:LB500-M
MFG:APPLETON ELECT.
SANE3606 NS/6200 ROR

GA -3

OUTLET -STORAGE LEVEL" - CJ-
STEEL- ..- UNIT:EA

ACCT.62'OO
• .SANSO1

i• -: -.- • . ..-. • : '• '-.

4 :- .-. *.••-.. ! -..•

GS?



I I.-
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME -1- I / 17VA
CLIENT/PROJECT NUMBER j jt)-'q &-. ?
RECEIVED FROM __ __ __ _
rrnlrf' I~r•T. I f'•fATIf'KII C/.mnn n• Dn;nt I "iI-e

REPORT NUMBER jI b - I 1
DATE RECEIVED •--L -94
DATE INSPECTED _____________
INSPECTED BY: :.,• •-'

COND RT
UATT C WD cACCEPTANCEQUNTITY M C E-W ICONTAINR EXCEPTION: E AK

ITEM DESCRIPTION P.O. NO. I.D. NO. y,, Y/" ,NTERIT REMARKS
&;)'•~ R .a" n n

JýDEMS DESRIPIO Y* YN INErfyO6 4

"j~xgLugwAJ4i$Y.%xz lk-ýsD I I. AMt~& 4X&~ >' Y Gco WM X

FORM
1/29/93

MSAIF.&U WdW3.LW13 vwrdmu 1-m u m a

1,--,' 0IN.



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

C52
Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendort, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1125-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Cleda Patton
Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/5/94 Their Truck 7-6-94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

. 1. Channel 3"x4.1 10 $23.58 $235.80

2. Angle Iron 4"x4"x1/2" 1 $66.05 $66.05
20 ft. sections

"See- Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requiremts.1,
OA Approval C)- 3
Date --

Special Instructions Ordered By: Cleda Patton Total $301.85
Please include MTR's (Material Test Reports) Project #: 11960 • '7/ '"Shipping

Tax

Invoice Total $301.85



~3 A. L,

qRTEC STEEL PRODUCTS, IC

5310 DIETRICH
SAN ANTONIO, TX 78219

SILL TO: 000477
OMEGA POINT LABORATORIES

16015 SHADY FALLS
ELMENDORF, TEXAS 78112

PURCHASE ORDER: 1125-9
PLACED 3Y:,ZLEDA
SHIP VIA:
COMMENTS:

ORDER 34TE: "105194
SALESNAN: CASEY HARMS
ORDEF: SHIP

!NE 9TY' QT'I COD PART NUIIBER

S 0 R DE R 29564

Dam'E PicasM TimIE

SHIP TO:
OMEGA POINT LABORATORIES

16015 SHADY FALLS
ELMENDORFi TEXAS 781120000

TELEPHONE 1: 't512) ý35-81~0

REQUE32r DATE: 11'50~4

DESCRITTION -4EIEHT

CHN 3X4.1#X20
ANG 4XCO7

3m X 4.1t CHANNEL X 20
4 X 4 11/2 X 20

21G.75 J15.75

25.80 *S.56 V

TOTAL ViEIGHT: 1076 LBS

RAODBYCe.

NET BEFORE TAX
TAX ..........
GRAND TOTAL ...

/

060-)

VIA
/

10

EXTEND
COST

301.80
23.39

325.19



-. 'TRUCTURAL METALS, INC.
3OX 911, SEGUIN, TEXAS 78156-0911

I 512-372-8200

S/76813
8:9371l105

V1115995

CERT D TEST REPORT

The following tests conform to the requirements
of the specifications listed.

768400
TOL TEC PRODUCTS
5390 DIETRICH
SAN ANTONIO

78219

WE HEREBY CERTIFY THAT THE 9.OLLOWING DATA
IS A TRUE COPY FROM TESTS )RMED IN OUR
LABORATORY.

DAN SCHACHT 12/ B/92
QUALITY CONTROL MANAGER

S 8000
H TOL TEC
I P'/U @ MILL
P TX
T

HEAT T YIELD TENSILE ELONG R.A. BEND TEST DATENO SECTION SPECIFICATION # PSI PSI % IN % DIAM RSL ROLLED LB/f
01099 F 4XX1/22 ASTM A36-89 1 19000 73500 31,0 8 060492 i.?01109 F 5X3/8 ASTM A36-89 1 50500 70200 32.0 8 060192 6.401115 L 3X2X1/11 ASTM A36-89 1 53800 77700 29.0 8 062392 1.(02376 L 2.5X2.5X1/4 ASTM A36-89 1 55000 76500 28*5 8 081792 3.*02888 L iXiX1/2 ASTM A36-89 1 51200 75500 29.0 8 091592 12,.02973 SQ 1 ASTM A36-89 1 50000 72000 21.0 8 091992 3.:03369 L 1.*25X1.25XI/8 A36 MODIFIED 1 56900 85900 21.0 8 1022•2 9o12 0.03559 RD I ASTM A36-89 1 53500 75200 23.0 8 102992 2'.

NO T MN P S SI CU CR NI MO CB V AL CETBHN

* 16
.17
.17
.20
.20
.19
.21
1Q0

0. 19
0.70
0*770.771

0.63
0.65
0.79

.012

.007

.015

.009
.010
.008
.018
.l1 1

*035
.030
.011
.025
.038
. 0241
.027
* A l1

* 21
.19
.18
.21

.16

.18
.I A

0.18
0.09
0.19
0.08
0.111

0.08
0 20

0.211
0.13
0.17
0.19
0.15
0.1 i
0.18

A - I ~i f~L4 I .*' A A (~A I ('I
.1. _____________ I. ~ I .....1...A..~J L ~ .1. ....~...L..k..M L .................................. ................. I . ~ J ....L....LIL.J. J ~ I ____________________________

.051

.0-16

.0-45

.012

0A13

.001

.001

.000

.000

.000

.000

.000
A• IN IN

.0020

.0020

.0020

.0010

.0110

.0010

.00i0
AM I/ A

.002

.001

.001
.003
.001
.001
.001

"I n\ 1

REMARKS: THIS STEEL IS MELTED AND MANUFACTURED IN THE USA AND IS FREE FROM MERCURY CONTAMINATION IN THE

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(512) 372-8225.

SIN#
BOL NO

INV NO
IN') DA

vU Y
01109
01115
02376
02888
02973
0336c
035F9

FP'F0 CI



N STRUrTURAL METALS, INC.

3 Ni _BO9, SEGUIN, TEXAS 78156-0911

S 768400
N\ S115812 0 TOL TEC
L NO B9418932 L 5390 [lIe

D SAN ANT(
V NO V183809 T
V DATE 04/28/94 0

CERTIFIED TEST REPORT

The following tests conform to the requirements
of the specifications listed.

PRODUCTS
:TRICIH
)NIO

L A B O R T. . I O IR I t , * , , 1 I S L -..S .t ,J * I _,A L r
IS A TRUE COPY FROM TESTS PERFORMEr' 'N OUR
LABORATORY.O

DAN SCHACHT
QUALITY CONTROL MANAGER

4/29/94

S 8000
H T'OL TEC
I PF/U A MILL
P SEGUINTX

78219

AT T YIELD TENSILE ELONG R.A. BEND TEST DATE
0 SECTION SPECIFICATION # PSI PSI % IN % DIAM RSL ROLLED LB/FT

281 C 3X4.1 20 ASTM A36-91 1 52500 75600 31. 8 11029- 4.100
245 F 3X3/8 20 ASTM A36-91 1 51800 75000 27.3 8 12209, 3.720
489 L 3X3X3/16 20 ASTM A36-91 1 54200 75300 31. 8 01039ý 3.670
433 L 4X4X1/4 20 ASTM A36-91 1 54200 77000 31.0 8 021894 6.600
394 \4 REBAR 20 ASTM A615-93 GRADE 60 1 66000 103000 13,0 8 1,750 OK 042394 0.640

AASHTO M31
395 \4 REBAR 20 ASTM A615-93 GRADE 60 1 65500 102000 12,6 8 1,750 OK 042394 0.640

AASHTO M31

572 L 4X3X3/8 20 ASTM A36-93.a 1 52100 76300 32.5 8 040994 8.500
651 L 4X3X1/4 20 ASTM A36-93a 1 53100 73900 30.0 8 041094 5.750

MAT

O0 C MN P S SI CU CR I NI IMO CB V AL ICE 1BHNj

281
245
489
433
394

395
572
651

RKS: 100%

0,74
0,71
0,77
0,70
0,96
0,96
0,86
0.77

#012
.011
.011
.007
.012
.014
,009
.012

,034
,035
.031
.020
.036
.040
4022
.02)

I -- ~r~t

.35
o4t
135
*35
03E
.4e
.4-'
, 4.*,

0,17
0,13
0,09
0.12
0.12
0.10
0.17o0.25

0,18
0,16
0,16
0,18
0.16
0.15
0.21
0.20

*052
.051
,064
.061
.046
.038
.044
.056

.000

.000

.001

.000

.001

.001

.000
#002

.0010
00010

.0030

.0010
,0020
.0030
*0020
.0030

.002
#002
.003
.001
.002
.002
000

.001

MELTED AND MANUFACTURED IN THE USA AND FREE FROM MERCURY CONTAMINATION

51/
517
517
517
517
517
517
517
IN THE PROCESS

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(210) 372-8225.

II . -- i 0.25 0.20 .056



* Al , Q/A RECE4RING REPORT 49
0

CLIENT/PROJECT NAEREPORT NUMBER 1L2.-I~' cC
n/", --0- q ils- -qz"7.9f/?ý'

CLIENT/PROJECT NUMBER 11t (o,--,q- .r J q71DATE RECEIVED__
. RECEIVED FROM" 1"ito DATE INSPECTED ,-2 "-3 4-,

PROJECT LOCATION Omega Point Labs INSPECTED BY:-__ _ _ _

co cEF.T.

ITEM DESCRIPTION P.O. NO. RaNTITY I.D. No. MATL /N EXCEPTIONS ACCEPTANCE REMAR

II/•XI"IY~zt~iu•L•1,M4 4D' 46' D -'lueLacogx (- ooY 6 o o t.•

FORM
1/29/93

C")



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX (210) 635-8101

PO Number:

1144-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/23/94 FTheir Truck - 8/24/94

Ouant- ,y Unit Extended
Item No. Description Ordered Price Amount

1. Tubing-6" x 6" x 1/2" 40' $0.00

"Sec Special Instructions Regarding
PUrchasing Specifications for Quality
Asufrantle R~uirem ts."

Special Instructions Ordered By: Cleda Patton Total $0.00
Please include MTR's Project #: TSI/TVA Shipping

Tax

Invoice Total $0.00



TOLTEC STEEL PRODUCTS. 14C.
5390 DIETRICH
SAN ARfTrDNID. Ti' 7S217

SILL TO: Of0O47
MECA POIMT LABOATaRIE3

lce~iS SNADY FA4LLS
ELnNE~DORF, TE-XAS 79112

PUIRCHASE JPOER; 1144 .

RUMED V: KERRY
SHIP MA
CMN~EWI7;

L ES 3 R)IE R 923O

KELIVER PICKING TICKET

SIL. TO:
OM1EGA POINJT LABORATOPIEE

16i SHADY FALLS
[LnEHDORF! TEXAS3 781 I2000

ORDER DAM 1219'4
3Al.E~pJ^: CA~SE! 4APIS
ORDES SHIP

L P4E ;27 OT COD. PO P11BER

,S a 2 AN6 SCj2L i

mEumiT 110: SAW3

k' rvIGI.,¶

6 'l. 6 ýj '4

MUST SCS MTR Wf
2!:2 7 1 4 *4 '2t 4LUM1NUt

EIGHT: LSS108

RECEIVDTS5

NET BEFOR~E TAX
WT.. .....
GRAND TOTAL ...

c60 5

UN~IT
COST

E 5.

Ml S T

941.13
72.94

10)14.07

ýMKQTjQN
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CLIENT/PROJECT
CLIENT/PROJECT
RECEIVED FROM
PROJECT LOCATI

Q/A RECL*ING REPORT 0

NAME 11-01TAL7Z REPORT NUMBER 1.4 L j7 I tq 4,,
NUMBER _ -I Lt L 33 DATE RECEIVED S-- -

r -DATE INSPECTED -,"'-
ON Omega Point Labs INSPFCTED) RY:

COtO cERT.
SDNTITY .0. NO MATL RI-CD O4TAFER ACCEPTANCE

Y/ Y N ~jI"ANRECPIN REMARKSITEM DESCRIPTION P.O. NO. I.D NO.IN Y'/N I'NTEG RITY EXETO"E A K

-, - Orde_ _ _n'_ - - - AcceIt Hold .Rpip. __

FORM
1/29/93



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Iq 8

16015,Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

1146-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/25/94 Their Truck 8-25-94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 3-1/2"x2-1/2"x3/8" angle iron 1 $44.57 $44.57

"See .M,,-;,,l,•.• .. ' " .. adn
Purch;~ ~.or~r f'i. r QualirAssffrl'rt, Rlquirem , tf

QA ApproVal

Toal $4.5

Special Instructions Irdered By: Kerry FlicnCOCK

Project #: TSI/TVA

Invoice Total $48.02

Please include MTR's.
Total

Shipping

Tax

0 $44.57

$3.45



oco

fSALES ORDER29259f

TOL17EC STEEL PRODUCTS, INC, TRIM FIEKIN rICKIET
5390 DIETRICH
SAN ANTONJIO, TI ?8219

BILL TO: 000477
OMEGA POINT LABORATORIES

16401! SHADY PALLS
ELgiENDORF, TE4AS 7811,

P U R INA. E OR D E': I14- 0 -

SHIP ?~

CIRDER DA~TE. 33 '2 !/ 1

ORDER 91H 1P
'NE T' 0 Tr FGD FART NUMBER.

SHIP TO:
OMEGA POINT LABORM410IES

16015 SHADY PALLS
.2 -. ELMEnDOOF. TEIAS 781 I206000

REI!JE.T "DTE: 8;'25.194

DELSCRIPTIO'N ýEIVGHT

TAOEIGHT: 144 LBS~

RECEIVED BY. I4

uN.IT

NET BEFORE TAX
TAX ..........
GRAND TOTAL ...

E'% 7ENID
C~rCT

44.57
3.45
48. 02

TELEPHOINE A: 0-10 :ýý25-300

3-ii-2 If 2-1,12 '-( 'Ill 9 1 2 ýl .10. 95 44.5,77



Hopin SlSut, Whitby, Ontario, Canada LIN 571 MA~rffWA LITED-- O S E L tA ~ ' 
EO WAS SKPWPYTEL: WHITBY 905666ag511 * TOPlO(TO41".I4.6138 am act or LAD3INK

FA:905-668.6469, DUNG ioie-299 NUMBERt

[TESTING LABORATORY REPORT 4TIl
r . COMPTE RENDU DU LABORATOIRE D'ESSAI JUL. 18,1994 097068

PHVMCAL PROPERTM CHEARCAL ANALYSIS 20:25 ' -PROP~j~hPN~uo~Es AN4ALYSE CHIMIOUE

NA STEEL.
* 108 BCPGSTOWN RD*

1 t. ~ .46176

1'

SEE BELOW. PAGE #i 0 1
-x.P

CHANNELS J. 6 4.7 C6 55 58995 SI 8Y1 PSI 25.0% I ASTM-A36-91 SA-36

MATERIAL SPECS: 33081 PATi:PART NAME: AT 79G3

C HN P S SI
0.17.00 0.6700 0.0050 0.0160 0.1500

3 ~~1/2 .212. X. 1/2 C-3387 5 10240, Psi 7 15932 PSI 29.0% IN 8 IN ASTh-A36-91 SA-36
MAEILses 0091 -ow ASTh 709 GR36

8-0717 PTNAMEa,

190 0.46 o do d.0 or.orIso -(6960~

12 c U C :±90 52263~ Psi ~"~ 7091*S '2.0 368II80 S 80 N 8I ASTH-A36-91 SA-36MATERIAL. SPECS: 01 10841 PART AS: 70 PGR3NME

C N P S SI
-. -... . 01,210 0.8500. 0.0070 0'.0200 0.2080-

ROUND BARS-NON-ALLOY 
,*'"r:

__493536 PSI 73057 PSI 30.0% IN 8 N ASTM-A36-91SA3.. . 1 ASTh 709 GR36 SA3
*MATERIAL SPES 0 .159 11 PART' #7: PR AE
*X-23757 PR AE

MN P S S10.1900 0.7300 0.005o 0.0240 0.1900

-4 C0S-nMLLA.1.
††††††††††††††††††††††††F.C3.'.fL w

HE ABOVE' REUT Ara A TRU A.

C,0

0

I

I.

*1'
1.'



Q/A RECITING REPORT

CLIENT/PROJECT NAME T51 / -T-VA
CLIENT/PROJECT NUMBER(
RECEIVED FROM nh-P ,• r- _•_.-
DI:C:II' C I=T I AC'ft• TI~tdt ('•mrn•n IDint I ohc•

REPORT NUMBER 4 4 - 11q b0
DATE RECEIVED 7 - I
DATE INSPECTED ),"-'- L

INSPECTED BY: ___________________
QUANTITY . ACCEPTANCETMAT RECO CrNAER EXCEPTION REMARKS

ITEM DESCRIPTION P.O . NO. I.D. NO. M ,L R DN Ejlp XjAN

~ y* 1~ j~g~1 10 LT /c/(1 Y/ ___Y REMARK-

,4xY~K~ 10 Th IAXW #j- x-c~

_ _ _ _ _ _ _ - -A- -- --- -

FORM
1/29/93

D0t-%jl:r'T I rNtýATIM I r% n D i I Ký!j ý Lis ct 0



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1132-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/20/94 Their Truck 7/21/9

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1/2"x 12"x20' Plate 1 $126.40 $126.40

2. 4W"x4x1/4" x24' Square Tubing 1 $103.22 $103.22

"See. Sp~r.ial Instructions Regarding
Purchasing Specifications for Quality
Assurance Requireret
QA Approval L ._" ,.,Date___________•

Special Instructions
Please include MTR's (Material Test Reports)

Ordered By: Cleda Patton

Project #: TSI/TVA-Deck 7
Total

Shipping

Tax

$229.62

$17.80

Invoice Total $247.42



-A
i. I.

S S A L4 S

4f4 *4

TOLTEC STEEL PRODUCTS, INC.
5390 DIETRICH
SAN ANTONIO, TIX 78209

BILL Ta: )0047"1
OMEGA PDINT LABORATORIES

16015 SHADY FALLS
ELIENDORF.. TEXAS 78112

; CHASE ORDER., 1130~
ILK DBY: CLETA

9HIP 41iT~:

0 R 0 E R 28761 *
4 4ff4 * ff*14* f

DELIVER PIC1136 TICKET

SHIP TO:
OMESA POJ'g LABORATORIES

16015 S~iVD FALLS
EL',ENDOCRF, TEXAS "181120000

TELEP40NE 1: 1!!21 -l;

ORDER DATE: ?i2ý1i?4
SALEFMAN: CASEY HARNS
ORDER SHIP

-ME OTY OTY COD PART IUM2.ER

1! 1 FILT 112 12
.12 1 1 TUB 4ACn6X20

RElUEST DATE: 71201?4

DESCRIPTTON W11E IS HT

1!/2 'A 122 X 2 0
4 '1 4 "A 250 .1 20

U N'IT EXT E 4D
COST COST

30i.15 126.4'j
516.!0 103.212

.*EIGHT: 6512 LBS'

.RECEIVEI BY:

rN XTBEFORE TAX

:,.TAX .........
i-GRAND TOTAL ...

*.4

247.,423



B/L 1 72969 0

1OL7E,, STEEL PRODUCTS, INC.
5390 A,,_ F,", .. D.
SAN ANTONIO, TX 78219

43579
SOLD TOLTEC
TO: 5390 DETRICH RD.

SAN ANTONIO

NUCOR -EL
A Division of 0 Corporation

JEUETT, TEXAS 75b46 PH (903) 626-4461

CERTIFIED HILL TEST REPORT

Date 0@2/94

SHIP TOLTEC
TO: 5390 DETRICH RD

TX 78219
a INCH
SCALE

SIZE
GRADE

1/2 X 12
ASTIr A36-93/ASHIE SA36-89

3/4 X 12
ASTI A36-93/ASflE SA36-89

1/2 X 10
ASTff A529-92 GD 50

3/8 X 8
ASTI A36-93/ASHE SA36-89

2 X I X I/8
ASTP A36-93/ASNE SA36-99

2 X 2 X 1/4
ASTH A36-93/ASNE SA36-89

4 X 3 X 3/9
ASTH A36-93/ASfME SA36-89

3 X 4.1
ASPI A36-93/ASfME SA36-89

6 X 9.2
ASTI A36-93/ASIIE SA36-09

HEAT
NUMBER

345-0467

334-2690

343-0913

343-0790

332-2362

341-1165

342-0736

341-1085

CUSTOMER
PO NUMBER

$534

1534

1534

1534

$534

$534

$534

$534

343-0661 1534

TENSILE
PSI
73600

73700

81800

65500

80000

70500

63700

70500

72300

YIELD
PSI

50000

49100

56400

47700

59500

50400

43800

49800

54400

ELONG
% C Min Si S P V Nb
27 .17 .74 .26 .03 .02 .000 .000

23 .13 .72 .21 .03 .01 .000 .000

21 .23 .90 .26 .04 .02 .000 .000

25 .16 .75 .22 .04 .02 .000 .000

28 .15 .82 .24 .04 .02 .000 .000

30 .15 .75 .22 .04 .02 .000 .000

27 .13 .71 .16 .03 .02 .000 .000

25 .12 .82 .25 .03 .01 .000 .000

24 .20 .85 .25 .04 .02 .000 .000

Cr Ni no
.09 .11 .033

.14 .10 .031

.16 .12 .040

.10 .12 .038

.20 .16 .049

.17 .17 .057

.1 .10 .024

.13 .11 .034

.15 .13 .057

ft N,.,
I,

'CHUfJ MIETALL URG IS THELTED AND MIANUFACTURED IN U.S.A.



AIN NA
Cert if icat jon 391000 5/12/94

.ip ped Hanina Steel Corporation Cust P.O.:
Tub D~visox,~-------*-. Date Shipped:

3600 Avenue C LoE Vtadi Tally
P.0.,Box 558 .1Invoice #
Fairfield AT,

MA I I9

Sunbelt Mietal S4--Irc Bhi.p
7 To:

P 0 Box 43839
Austin TX 78745

a .. .:.

7150712
NTINUED

2X3 'RECT 3/168 HRA5SOO '20".'OOOPT ..... .. .. .............

~~±ong ~o~ e.L

53:
53:
53:

41

43

:32
.32

1-79 01403 N500 .... .. ............. ................ .. 668,000 76,000 26.0
179- -442A50Q B~*- 68,1500 76,500 27.0
184 -51226 A500 B3 62,000 '73,-000 28.0

-Total Weigh 17,82- 6 -............. ....... .... ..........

-Heat -# C 'MN 'P S

~ 01-403-- ................170O' 0-*-- .0 . 1*2 .....''007' .020
U-45472 .. 170........780* .017 .009 .030

51226 1-160 - -.--74G1 .0315-- ....-...013" <020--------- ...

~0 0 4 1 2 ý-5 ...... ..... .H 0 ................. ... ...............

)60- 1304854 --A5QO B .... ..... 65.-000 7590 31.0

Total. Weight . -.. ......... 5-5-6-16............. ---.........

Neat # ~----14N---------------- S-I.---. . .

- 1304854- . ... . 17 .720. .. .012-- -------- - -------- -- --

01112 2S-1G...{AO--0~0F

23 C85226 A 0 - -B. -..-..-------.................. ...... ......... ..... 55,/000----69,000 30.0
24 *CS5226 -A5OG -B .... .. .. 000 .......69'.$000 30. 0

Total Wefaight .... .. .-- -&-4100-......... .

Heat*

C85226

nnatelCororation
12 Commerce Avenue
). Box 558
Irfield, Alabamna 35084
'15)7801111o.ge

........* .C . M .... P _S ........ ...S I --.............................. ...

..8 ...... 750 03 .-009 ;07

SUBJECT TO TERMS AND CONDITIONS ON BACK

Milton Stewart
Met~allurgi st

8731.
5/11/94
3-441040LTVEC STEEL PRCDUICTS, INC.

3941-03 5390 DIETRICH LýD.
SAN ANTONIO, TX 782119

Sunbelt Metal Service Inc

South Loop 4
Buda TX 78610

ii

684
B86
B82

B684'

B380
P380



0Q/A RECAING REPORT

CLIENT/PROJECT NAME "T I "T\)A

CLIENT/PROJECT NUMBER o -(PO

RECEIVED FROM ____ ____
PROJECT LOCATION Omega Point Labs

REPORT NUMBER IA_•Q . [ t qC___
DATE RECEIVED I3 - 2,) - Z 4-

DATE INSPECTED 9 - ý-)"4
IN5£PFCTED BY: C•

QUANTITY CO•a.ACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. MA F CONTINER EXCEPTION, REMTAR
YINYN INTjwfyREAK

Otdei 'd g n Accept_ - -Hold I RAIpr.-.-

i 4 4 A o ýJ A Ie,-'MxCzt Y Y 6)&64JK

FORM
1/29/93



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1154-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

9/17/94 Their Truck 9/21/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1-1/2"x1-1/2"x1/8"x20' Angle Iron 4 $6.51 $26.03
ANG 1-1/2xCO1

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require ts."
QA Approval___ ____
Date 9._V-/_,j4

Special Instructions Ordered By: Kerry Hitchcock Total $26.03
Please include MTR's. Project #: TSIr'VA Shipping

Tax $2.02

Invoice Total $28.05
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- ~IIU~o I UISAL JVL IALb, 11'4U.

BC )1111 SEGUIN, TEXAS 7615G-0911
151W 2-8200 Ih I(f ollovifi ig ten's q01111 ii tf) IIM (01rutiM11441

of fitE spo~cificalimiJs Iislt'I.

I AtIIIOIAWHliY.

MMA~iAGHI
'I :~/~;*.~

INDl S324Z39
DL NO D9379472

i 7C.()CI~ OLL(: tL ~~-"'~S, INC.

P: 0 F30vA41V\)4f&!fO1!, TX 7621 9
HOUSON TXu

5i01 i'1) 1
I ~* ~ '.'I*.. 51~ jjLj

I PIV.I @ THE .4uIOi :2g
p SIE(3IJIN 'Tx
-I*

- 1 - r.-.77241-

2-360
3396
4032
4885

-519.3
0)496

IIEA r
NO

4Z3'ý5
)3396
,49332
'4885
)5193
10496

IAFIKS;

SECTION SPECIFICATION
YIELD

PSI
lE f*ILE

PS I
ELONG

flIAM fSL'I I 4). 6 1 N _ _

L 2.5X2.5X3/16
L-J. 5XVL5X 1/8
L,2X2X1/4
L :3X2X3/16

L 3X3X1/2
L 3.5X3.5XI/4

cu

ASTM

(ASTM

A36-09
n*36- 89
A~36- B9
t'36- 91

ASTt1 A36-91
ASETM A36-09

PAO V

53:300:

52200

556 00

7..5 00 0
75'2 0 0

74600i:

77' .? ( ) (

3 1. 5
2c3. 0
27.5
r29. 4)
'29.0'
25. 1)
35.0U

MIN

SEND TEST W\T E
11OLLED

0'81692

t :1. 3991

Qt 12.a93

01107922

LB/Fr

1 . 12c

9. 1
5. jLI

I-I I i-I t t I 1 1 1 1 I I--i

. 16

. 19
. 19

.18

0. *81

0.65
0.61
0.63
0. 76
0.7

.009

.011
. 006
*007

) I01

. 0231
. 031
. 035

4. (23
() .30

.21

.21

. 34
/173

"N41

(3. 1 C~
*:3. ii
1). 4)9
C1 10
U. 1.3
U. 11

THIS STrEELI- 15 ELTED) ADM) HANUFnCTt)JREI

0 48
* 034

.4.14

0)69

00031(

*0021 0

0 (03

'7(12

('024.3

* 4)4:

4131.

t1145

1 145
1 1-15
1145,
1 14:5
1 14 5

IN THE MWI~( AND) ff3 f7REEL M di ~IE ( CCUR V~ ( IA J -11114T~IMI II r-l:.(14;F1

Von ADD)ITION'AL CoF'IE-S
CAIL ACC-01,II rtNc

P



C.

0Q/A RECEIVING REPORT
CLIENT/PROJECT NAME ', / " VA " EPORT NUMBER 4 U .:

CLIENT/PROJECT NUMBER D_ •&- •, 9 61 ,9 '- l DATE RECEIVED "4

RECEIVED FROM y----,---• DATE INSPECTED -7 '94
PROJECT LOCATION Omeaa Point Labs INSPECTED BY: -"

Ua T CoMD CERT. ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. *.N AMD Aot' HEXCEPT REMARKS

- k BW -An- .niwu

FORM
1/29/93



PURCHASE ORDER

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1121-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

6/27/94 1Their Truck 16/30/94 F3-0

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 7 Strand Bare #8 Copper Wire 1000 $0.69 $690.00
BARE8STR

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval (._'LL•.. --
Date 6 - -

Special Instructions Ordered By: Cleda Patton

Project #: 11960
Total

Shipping

Tax

$690.00

Invoice Total $690.00

Please include all Certificates of Conformance
to Catalog Specifications

(



07/26/04 07:08 '0210 824 0419 SUMMES ELECTRIC Q00O2/00QCJ?

-ORMINlA~.

11EC I IC

PACKING SLIP

FROMIj y.. ~hk -

i* 7 a " .7

SOLD TO.

UM'J POINT ~LA1 aATORIES OM'ESI1 LOIA'T LA9.RroRLE
16~0115 SHADY FALLS ROAD 15015 SHADtY FALLS ROA
ATTM: ACCUUNTS PAYUaLE Oz.PT.

ELENDIOZRF'. TX 781-12 EL~tr?'iE?!R, TX 7131112

*A.ý -Z , . . ...-

*1

29-3UN-194 03-J~UL-19'94 Our- 7:uck PC 243 00 10th, Not. 2.0'#

)02 105.0 0' BARE-8 STR 1o.*Qm4
SFT DRAW4N BARE C M3oo)

3000 0 -3;) 0 0622899-- 23.48 1~
-StO CABE TIE062

Fr~i ht, if arpplicabig, to be billed later

FREIGHt '
TAX

* TOTAL

K ER.R

.***If

AUL.26' '94 080 2M 824 0419 PFA3E.002

d.- 
4q,10 E J ME, -



SERVICE WIRE CO.
MANUFACTURER

743-86Ml PIT'r'SBI3. PA (,12.325-1666 HOUSTON, TX

SHIP TO:

SUMMERS-SAN ANTONIO
2400 BROCKTON
PO BOX 17747
SAN ANTONIO TX

SHIP/SPECIAL INSTRUCTIONS:

PP/ADD FOB ORIGIN
MARK PO # 510026009

510026009

ORDER N

(7131674-6666

0: 355686

78217

1# 7A~~~779~?

II6li 1111 IllIII 1111111 III
*662870 11695* MFG DATE

BASTR7SD8
8 AWG 7STR
BARE CU STRAND SD

GROSS TARE NET /0

CILLODEN, WV C304

THIS MATERIAL IS "ADE
TO PPROPRIATE LL.

ASTH OR CUSTOMER

STANI)IDS AS SPECIFIED

BY MEf ORDER.

MADE BY:

CUTTING

DRAWING

STRANDING

CABLING

ARMOR

JACKET

INSULATION

TESTING



07/20/94 12:21 '0210 824 0419 SUMIERS ELECTRIC

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I h6reby certify that on ___"__ we, Summers Electric,
provIded the material called for on your Purchase Order # I/a-) -0
on o.ur. B.il I of Lading (shipping document) .# OS0E3)a~o1
i~n ac~cordance. w1th all applicable requirements for shipment. .1
further certify that the supplies that were provided are of
the7.aucility .specif:ied and are in all respects in conformance with
purchase order requirements,

Date.
Signature*:'
Title: - Cb• 4r .

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
$12/824-1451

210 824 0419 P:GE.001

!ih001/002C SN

JLL 20 '94 13:18



0Q/A RECL*ING REPORT
V0 CLIENT/PROJECT NAME ITSI/TUA ,1.'7 REPORT NUMBER__-1 . tIR bb

CLIENT/PROJECT NUMBER -DATE RECEIVED -7- LQ..- I-

RECEIVED FROM DATE INSPECTED X-2,,-- 4
PROJECT LOCATION Omega Point Labs INSPECTED BY:__________

QUANTITY CONtD cE.C T

ITEM DESCRIPTION P.O . NO. I.D. NO. MATyI COTAM EXLCEPION ACCEPTANCEREMARKS
IAC~e~tl Hold I RYI60-

U v

FORM
1/29/93



PURCHASE ORDER

Vendor:

John Harnett
Summers Electric
2400 Brockton

San Antonio TX 78217

Bill To:

Cn•cOmega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

1134-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

7/22/94 TPick up __T7/22/94
Quantity Unit Extended

Item No. Description Ordered Price Amount

1. GaIv Cond Strap-KIN C105-4 7 $2.36 $16.49

"See Special Instructions Regarding
Purchasing Snecifications for Quality
Assurance Requirement, ,
QA Approval (1 -
Date 7-7-,2, -24

- ..... I .- L,.., I
Special Instructions Ordered By: Kerry ritcncocK

Project #: 11960 - ,GULP

Total

Shipping

Tax

$16.49

$1.27

Invoice Total $17.76



SUWVIERS
ELECTRIC
COMPANY

A SumniIWI G&o Im cmlo11y

FROM: 2400 BROCKTON
SAN ANTONIO, TX 78217

SOLD TO: 08643800
OMEGA POINT LABORATORIES
16015 SHADY FALLS ROAD
ATTN: ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112

CONTROL PACKING SLIP

NUBER jPA

080764101'

22-JUL-1994, 08:53

SHIP TO: OMEGA POINT LABORArORIES

2400 BROCKTON

SAN ANTONIO, rX 78217

PICKED L fJCHECK ED
- BY BY

DATE
MASTER FORM 2250

CUSTOMER
SIGNATURE

CS'?



0210 824 0419 SUMMERS ELECTRIC

SUMMER_
ELECTRIC

June 18, 1992

To Whom It May concern:
I h;reby certifyl that on we, Smers' Electric,

provide the maeriwe, S].jecer-s..lectr..c,
provided the mater.I.al ci.led for on your Purchase Order
on our. B11.I of Lading (shipping document) # ,3In accor.donce w.ith all applicable requirements for shipment, tfurther certify that thie suplies .that were provided are ofthe"-quclity s pecifiied and are in all respects in conformance withPurchase or-der requirements n

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 7821751P/824-1451

JLL26 '94 08:04

07/26/94 07:10 Q004/004

C 0

210 824 0419 PAGE. 004



~0

"t '1 ! ,

Q/A RECiING REPORT

CLIENT/PROJECT
CLIENT/PROJECT
RECEIVED FROM
PROJECT LOCATI

NAME "-7 /I-Z'-IJV REPORT NUMBER IJ4V .____
NUMBER k.O.n,-q'II-,-'1s'-•, DATE RECEIVED SL

I • • `  DATE INSPECTED ______-___
ON Omega Point Labs INSPECTED BY:__________________

U T coMOERT. ACCEPTANCEQU NIYMATL FECD CoCnT/UNER EXCEPTION. REMARKS
ITEM DESCRIPTION P.O. NO. OUNTT g I.D. NO. MAR Y/N XNTEGRITY Accept REýRKS

FORM
1/29193



PURCHASE ORDER

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

Bill To:

690
Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1141-Q.

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/18/94 8-22-94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Junction Box 1 $186.00 $186.00
12ga 12"xl 2"x60"

"See Special Instructions Rerl.in
Pl!rchasing Specifications fnr Quality
P,,,srance Requirements."
OA Approval - C I
Date -S "q -9 4,

Special Instructions Ordered By: Kerry Hitchcock

Project #: TVArTSI

P~l- 97,-¶

Total

Shipping

Tax

$186.00

$14.42

Invoice Total $200.42

Must meet NEMA 1 specifications.



SUNMERS
ELECTRIC
COMPANY

A Sumnmws Groua Inc. corolan

FROM:0 2400 BROCKTON
SAN ANTONIO, TX 78217

SOL TO: 08643800

OMEGA POINT LABORiJORIES
16015 SHADY FALLS'ROAD
AT{T: ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112

CUSTOMER P,4CKINIj SL IP 6911I

PACKING SUPNER

08 125 1803

• • lAUG-1994, 10:43

SHIP TO:

OMEGA POINT LABORATORIES
16015 SHADY FALLS ROAD

ELMENDORF-, TX 78112

CUSTOMERPO NUMBER .. ./.,.JOB NAME . ... -CONTACT TYPE

ERR Y't DEL
;SORDER DATE .. SHIP DATE SHIP VIA FRT SIS TAX TERMS

,-AUG-1994 18-AUG-1934 Our Truck PC 23b 000 10th , Net 20t'

INE C. " R0. OrY. 8.0. Q HP. PART NUMBER. BIN LOC. UNIT PRICE UM
-', DESCRIPTION 'P :eC

V 0! MS y 12X1IX"0 1.0 .M...2 Y 2 Y 195 0O0 E

WELDED ENDS .12X60 'FLAr COVER 12 GI

PAD

Freight, if applicable*, to be billed later

SUB TOTAL.
FR EIGHTr

TAX
TOTAL

I.

ItL

6

PICKED CHECKED
BY %L BY

_'rENDED PRICE

14. 42'

200. 2:1

/



.09/27/94 09:17 V'210 824 0419

June 18, 1992

To Whom It May concern:

I hbreby certify tha.t on. we, Sunmers Electric,
provided the mate.r.ol .cal.led for on your Purchase order
on our Bi.ll of Lading' (shippi.ing document).# e•1•(t'o
In accor~dance. w-ith oilI a-p-Plica*ble- requirements for shipment,further certify.th.t the supplies that were Provided ore of
the l-quqlity speclffied and ore in aol respects in conformance with
Purchase order. requi.rements,

Date:
Sig u
Title- /•,•tc S €F

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/B24-1451

SEP 2? '94 10:12

SUIMRS ELECTRIC Q 004/004

G ~

210 1324 0419 PAGE. 004



0/A RECPVING REPORT
0 NA

CLIENT/PROJECT NUMBER 119L6-9 " k-l FT& 'fqj33Dg
RECEIVED FRM&--

REPORT NUMBER IA D6 - I k1 (100
DATE RECEIVED_38-?A -9LŽ2

DATE INSPECTED 2*- , ý~ 1
ODf~ I~t'T I f~C~ATIC1IJ Cl rn~n ~ DnInt I ~

UaNTITY COMD EOf ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL WM CWtR EXCEPTIONRMAK

I AYQ -A Ac C)I~ 62 1 1

C"~Q&tJ LA v , 41iD4 1ý7 I is: o ~ mm Y

__ __ __ Rga P4&,v 3 70 RPP PL63roSjY Y b~~

FORM
1/29/93

CLIENT/PROJECT NAME SILTId



6 9DC
Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

Bill To:

PO Number:

1145-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Kerry M. Hitchcoc~k

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/24/94 TTheir Truck T I
Quantity Unit Extended

Item No. Description Ordered Price Amount

1. 4" Steel Locknut - BPT 110 4 $1.65 $6.60

2. GaIv Cond Strap - KIN C1 05-4 25 $2.36 $59.00

3. GaIv Cond Strap - KIN C1 05-3 15 $1.71 $25.65

4. Galv Cond Strap - KIN C105-2-1/2 5 $1.58 $7.90

5. Galv Cond Strap - KIN C105-2 20 $1.31 $26.20

6. Galv Cond Strap - KIN C105-1 10 $0.95 $9.50

7. 3" SQ Head Plug - APP PLG300S 3 $12.73 $38.19

Special Instructions Ordered By: Kerry Hitchcock Total $173.04
Please include Certificate of Conformance. Project #: TSI/TVA Shipping

Tax $13.42

"See Special Instructions Regar ing Invoice Total $186.46
Purchasing Specifications for Qu ity
Assurance RequirFem t '."
QA Approval
Date 9,,k-q

PURCHASE ORDER



SUWMERS
ELECTRIC
CO0MP AN Y

A Sumfmefs Grow Inc. comoany

'O: 318 W. JOSEPHINE
OM SiAN A~NTONIO, TX 78212`

SOL 8TO3 00
SODT:OMEGA POINT LABORA-TORIES

16015 SHADY PALLS ROA~D
'ATTN: ACCOUNTS PAYAIBLE DEPT.
ELMENDORF, TX 78112

CUSTOMER PPfKXTNG SLIP Cl Stj

178378001

24-AIJG-1994, 12::15

SHIP TO: OMEGA~ POINT LABORJATOJRIES

318 .W -]OSEPHTNE

SAN ANTON~IO, TX 78-)12

1: (\,'

"I N' E TE EL L 0C i' MUT I.,

o. / 25: K 1N C'10 W- ST- 4

0 15 K IrN C 10`f- 3
I GDALY CIOND STRPP

5 K IN C 1 5 -2- I/ 2
G AL V C 0N D S TR A.P

o 210 K IN1 C 105- 2
GPL.Y COND

O 10 KITN 0 1 V- 1
GALV COND

755

551

75-45

7

17 - A- I
759-30

S., R AP

STRA~P

I1 !, )22 1-

153.4~5 C

1 3 1'. 0 C

9 5 . 5 LC

SUB TOTA~L
FRETiGHT
T A ,"
TOTA~L

REV. 8/94

PICKED CHECKED I) DATE
By U BY [ J

1 MASTER FORM 02263 SE-T

~.. .1

I.

q I-j

145 2 S



%4UNMERS
0ELECTRIC

CO0M PAN Y
A Summefs GrOu.p Inc. COMP"n

-qom: 21400 BROCKTON.O SAN ANTONIO, TX 78217

SOLOTO: 08643800
OMEGA~ POINT LAgO.RATURIES
160~15 SHADY FALLP ROA~D

,,,ATTN.* ACIOUNTS' PAYABLE DEPT.
ELMENDORF, TX 7811*21

CUSTOMER

SHIP TO:

ý:ý R PO NUMBER ,.OB NAME .CONTACT I. TYPE

K E RRY

PA4CKING~ SLIPCD

NAKNGS PUMBER 
PG

24-AUG.-1994, 12:16

OMEGA( POINT LABORATORIES
16015 SHADY FALLS ROAD

ELMENOR TX 78112

ID EL~

ORERDAE - HI AT -'SHIP VIA FRT ý$LS ITAX TERMS

4-AUG-1994 24-,AUG-1994 Our TrUck -'b 2 )6 00 1 7 Ne O~th
LINE cfrY. ORO. UTow.aBo. T'?. ysI-P. IPA NUMBER._ _T BIZN LOC. 0UNIT PRICE UM - EXTENDED PRICE

DESCRIPTION -A4 UPC I

3APP ?L
3-IN

0t?1~-i TIb OK

G.300S
SIQ HEAD- PLUG

-27-C-3
65260

. 12J'3 E

SUS9 TOTAi
FREIGHT
T AX
TOTAL

.1 &
/

PICKED .a !!F-~CHECKED A IDA'TE
BY. -. L BY Ii~A

7]CUSTOMER /

SIGNATURE.'/ S

MASTER FORM #2250

1-45Q

3

DELIVER

38 .13

1

38. 1 'S

/

'I?.

I-.

-- 1w

r'ý 
"_ n a



09/27/94 09:16 %2210 824 0419

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on 8ýý*7qvwe,* Summers Electric,
provided the mate.rial cal.led for on your Purchase Order
on our. BiIl of Lading (shipping document) .# t /300 - ,
in accor.donce w-ith all applicoble requirements for shipment,-I
further certify• that the supplies that were provided ore of
the- uqa!ity s.pecifI.ed and are in all respects in conformance with
Purchase order. requirements,

Signature: ____ ___

Title: - •4-L-5

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/824-1451

SEP 27 '94 10:11

11003/004SUMMS ELECTRIC

210 824 0419 PAGE.003



09/27/94 09:15 V'210 824 0419

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on 9-"-Y`' we, Su__mmers_ Electric,
Provided the material cal.led for on your Purchase Order #..2L -.
on our. BIl 'f .Lading shiDping document) #r.• ? r :

in -accordance w-ith all applicable.....~~nn's or sipeturt6e~rc* ' r*!' Y--t--atrequirem'pf et for v hpetfurther certify that the supplies that were provided are of
theiqua-lity specified and are in oll respects in conformance with
Purchase order, requirements,

Uate:___________
Signature:._
Title:

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
5121824-1451

210 824 0419 PFGE.002

Z002/004SUMMRS ELECTRIC

SEP 27 '94 10: 10



0
0/A RECEIVING REPORT

CLIENT/PROJECT NAME tiA/ 5 Z
CLIENT/PROJECT NUMBER T/.'O /
RECEIVED FROM //,L e- 1 s•,-/1 5'
PROJECT LOCATION Omega Point Labs

REPORT NUMBER /___/_ //f 60
DATE RECEIVED_____________
DATE INSPECTED ________

INSPECTED BY: 6ýf

UA) NTITY cOW ERT. ACCEPTANCEQ UANTIO . MATL nECD: 00WNAMNR EXCEPTION, REM RK

ITEM DESCRIPTION P.O. NO.,ID. NO. Y/N YIN IN'*ER EXCEP
I

IoN REMARKS
- Order_________ R-n -n RU2p. .EIc

& r ALsteLel//5i 2. 2 0 l/Se- Jm-,2-,/ I jj ooaA M9 0 -s Fo-

FORM
1/29/93

0



PURCHASE ORDER

Vendor:

Sue Messerlie
B-Line Systems
509 West Monroe

Highland IL 62249

Bill To:

" 0o
Omega Point Laboratories, Inc,

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

1157-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

9/28/94 UPS Red Label

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 12" steel cable tray 2 $0.00

248P-09-12-144

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval
Date '1- 1 -9

Special Instructions Ordered By: Constance A. Humphrey

I Project #: TSI-97553-55
Total

Shipping

Tax

$0.00

Invoice Total $0.00

See attached purchasing specifications and
Quality Assurance Requirements.



VENDOR PURCHASING SPECIFICATION ANC

%JATO~bQUALITY ASSURANCE REQUIREMENTS

Vendor __________________

PAGE 1 OF 3 Purchase Order No. //-2 _

Any or all of the following Quality Assurance requirements shall be incorporated as
conditions to this procurement when corresponding box is marked. Failure to comply
with any requirement specified herein may result in rejection and/or return of shipment
at sellers expense.

1.0 QUALITY PROGRAM

1f"1 Seller shall furnish all items on this Purchase Order in accordance with
Quality Program approved by Buyer.

2.0 QUALITY VERIFICATION

When additional quality verification activities are required as a conditior
to this procurement, invoices will not be paid until satisfactory completion
of such activities. Excessive rejection rates may result in removal from
buyers Approved Vendors List.

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

r-] Independent Laboratory Tests - Samples of materials furnished shall
be tested independently for conformance to specification requirements
proir to final acceptance. Rejected materials shall be returned at seller's
expense.

El Document Review - Final acceptance shall be based on satisfactory
review of 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.



PURCHASING SPECIFICATIONS VENDOR 69- / -.. 7
PAGE 2 OF 3 PURCHASE ORDER NO. //-5""4

Certificate of Compliance/Conformance Required - Certification that materials
and/or services comply with purchase order requirements. Certification shall
reterence purchase order number and traceability numbers (when applicable).

El Certified Test Report Required - Certification that material complies with
applicable material specification(s) and the purchase order. Include actual
results of required tests.

-- Certificate of Calibration Required - Certification shall be traceable to National

Bureau of Standards. (Renamed NIST, Nat. Institute of Science & Technology)

4.0 AUDITS/RIGHT OF ACCESS

El The buyer reserves the right to audit your facility to verify compliance with
purchase order, code and specification requirements with minimum of ten
(10) days notice.

Shipments shall only originate from facilities approved by the buyer.

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

5.0 IDENTIFICATION

Seller shall identify each item with a unique traceability number by physical
marking or tagging. Traceability numbers shall be traceable to certifications

and packing lists.

rl Seller shall identify each container with a unique identification number. The
identification number shall be traceable to certifications and packing lists.

6.0 10 CFR, PART 21

The material. eauioment and/or services to be furnished under the orovisions
of this purchase order are involved in the testing of basic components of a
Nuclear Regulatory Commission (NCR) licensed facility. Accordingly, the seller
is subject to the provisions of 10 CFR, Part 21 (Reporting of Defects and Non-
compliance)

I
FRM



PURCHASING SPECIFICATIONS
PAGE 3 OF 3

7.0 PACKING/SHIPPING

Li

VENDOR

PURCHASE ORDER NO. 1-/17 4V

All materials shall be packaged in air tight, moisture free containers and shall
be free from all foreign substances such as dirt, oil, grease or other deleter-
ious material.

~I1 All materials and equipment shall be suitably 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 destination, each container shall be clearly marked with
buyer's purchase order number.

QUALITY ASSURANCE APPROVAL DATE______

3f93

1103



10/08/94 18:52 el S00 6

SHIPPING ORDER B4

0026073
SOLD TO.

OMEGA POINT LABORATORY
18013 SHADOY FALLS RD

ELMENDGRF Tx 78112

182 1589

.e 8V~rEMS. JNr
mt mornn. SbUý

adMine. 622494026

B-LINE HIGHLAND 00O02/002

RS1 8942-9261t
syý

9/2/9

SHIP TO:

OMEGA POINT LABORATORY
16015 SHiADDY FALLS RD

ELIENOORF TX 7911.2

I ~ 7
PAGE NO, 1 OF TERMS - NET 30 DAYS

-;UST. O)RDER NO. DATE RECEIVED - LAST SHIPPED . HIPPING DpAv-r VIA C~POL m 4Gic"

117 ?/29/94 110/03/94 le~ .

DI. SALESMAN sm)? FROM F..DATE SHlPkP B/L. W-EIGhl

17 8800 E TROY TROY i3 1,5 '$ 7-7 -79.A
TOM FENOOLIO

24SP07-12-144 STR SECTION ITM I

BUNDLE(S) OF _ PCr.S) EA,

-":4200 9/29/974 UST, 36.1600 971-3204 ML

I?ZN-8004 SPLICE PLATE ITti
LOCATION: 1002 H05-2

CARTON(S) OF - PR(S) EA.

LJST. 2.4000 703-0000 ML 4

NI TROY TO FOLLOW

TOTAL WEIGHT7.10

.AjAGE CLAIM MUST BE REPORTEO IN WRIT~mG TO
.uITHIN TEN (10) DAYS FROM DATE OF SHIPMENT.

OCT 6 '4 1:521. 800 662 1569 PAGE.002

I

cflM 102 A

OCT 6 '94 16:52
I



10/11/94 15:59 V818 654 1917

CERTIFICATE OF CONFORMANCE

P. O. No.: ,

SPECIFICATION: ., -g- eZ- e--. 7",.

REV.

REV.

PRIME VENDOR: B:-LIN SYCSIRMS. INC.

SUPP t! lr t Aim4r
L4I~~______________________

ADDRESS: 509 WEST MONROE ST.. HIGMAD. 1-LINOIS 62249

DESCRIPTION OF EQUIPMENT: ' /./z-/v, ?Z-'- , *

IDENTIFICATION: ON TTACHMSH.IPPINOORDER S'9Y-- 7Z" •(

APPROVED EXCEPTIONS: /A,,E

M.T.R.'S ATTACHED: Ž9A,,

SUPPLIERS CERTIFICATION

This is to certify that the products identified herein have been manufactured/supplied
under B-Une Systems approved quality assurance program and are in comformance
with the procurement qualfty requirements including applicable codes, standards,
and specifications as identified In the above referenced documents. Any supporting

documentation will be forwarded or retained in accordance with purchase order
requirements.

Signature

QULTYmSIMAEWSPCT

Date

B-LINE SYSTEMS. INC.
Organization

HighkMn. L W249, USA
/iB--i

IPhona: 61 WUý-1 U4

OCT'11 '94 15:551

84LIE G SYSTEMS. INOQ
SWg West Monroe SUGO~

Q 002B-Line Systems

618 654,.1917



0
/~p//7S!Ijjq"cufM

P. 0. Box 840, Harrison, Arkansas 72602-0840 (ARFW)CONS~IGNEE IiIi1111 IIil li
022 1'441

OHEGA PoiNT~ L(ABOP41 OR.

16015 SHAI.tDY F-ALU. RF'

I MIGH1DILLNUMBE-A -

Refer To This Number6310 G

0:c?504 56
B LIHE SYSTEIlE~

FE;. 1 V~iPFI EIFF:

-7C

M IN I

III I II 11111111 I 111111 liii! lilt III liii HI liii

P.30C677
DATE

OAJIlN S LDEST.SA

S8.,

PIACES BRi!-,'iCETS -[101 0i OR S
j/16" OR THIT' ",ET
.,-ABLE RAD,' ' TRA'I s; TROLIIHS- OPR
,ABLE 1.00Y STL 16 GA OR THIC[fER
'ECTION 7 S-IGNLED

U-- IN u GOOD u CNITI

"~ 31 -612 2 0- 1

~N EXCEPT AS NOTED BY DOELIEED BY

0'60

DATE:

I/O -~7/7

IFfFIRM:
. . . I I r- r- LY . I <



CQ/A RECLViNG REPORT

CLIENT/PROJECT
CLIENT/PROJECT
RECEIVED FROM
PROJECT LOCATI

NAME "Fj§ /'TVA REPORT NUMBER 14 ' - 1 100:

NUMBER I I ct O•-C • 0-tq733) -3 DATE RECEIVED o -

LI. .. ., -DATE INSPECTED Z'" iI-

ON Omega Point Labs INSPECTED BY: _ L_____

UANTITY COCTD CR ACCEPTANCE
DESCRIPTION P.O. NO. I.D. No. MATL REC ONTAR EXCEPTION, REMARKS

ITEM DES RP O PIN YI/N GITN y Accept Hold

1__ _ _ ____-O 4D -0 P-fW 87-L~ 40

FORM
1/29/93

C-)



PURCHASE ORDER
Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

Vendor:

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

Bill To:

PO Number:

1142-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratodes, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/19/94 Their Truck 8/22/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. P1000 Channel 20' $0.00

2. P1001 Channel 40' $0.00

3. P2558-40 40 $0.00
4" pipe straps

4. P2558-10 10 $0.00
1" pipe straps

"See Special Instructions Regar( ing
Purchasing Specifications for QL ality
Assurance Require en
QA Approval -
Date. _ - -g4 -

Special Instructions Ordered By: Constance A. Humphrey

I Project #: -T•iA I -T
Total

Shipping

Tax

$0.00

Invoice Total $0.00

Please include all Certificates of Conformance
to Catalog Specifications



Y0C9
U.S. SALES COMPANY, INC.

CONTRACTORS SPECIALTIES
"SINCE 1948"

318 W. MELROSE PLACE
SAN ANTONIO, TEXAS 78212

PHONE 829-704

Sold To: L - L6-- Date: L t I L,•/

Invoice: 21630
YOUR ORDER NO. JOB NAME

k OE N. JTerms: 2% - 10 days, Net 30 days

-AQUANTITY• " DESCRIPTiON LIST UNIT DISCOUNT AJO."j9 •47

k1c z C~ L ~__ _

0~1w

eee Tax Exempt

TAX

TOTAL
Received



U. S. SALES COMPANY., INC.

CONTRACTORS SPECIALTIES
"SINCE 1948"

318 W. MELROSE PLACE
SAN ANTONIO, TEXAS 78212

PHONE 829-704

Sold To: O-,'-c.• . LA- Date: •1-',-['

Invoice: 21664
YOUR ORDER NO. JOB NAME

V- z ; 
Terms: 2% - 10 days, Net 30 days

QOUANTTIY' :DESCRIPTION LIST UNIT DISCOUNT AMOUNT

-- --- --

R--vdTax Exempt

TAX

TOTAL
IReceived



11.S. Sales Co., Inc.
318 W. MELROSE PLACE

SAN ANTONIO, TExAs 78212

(210) 829-7044

August 30, 1994

CERTIFICATION OF COMPLIANCE

COmega Point Labs
16015 Shady Falls Rd.
Elmendorf, Texas 78112-9784

Attn: Cleda

Customer Order No. 1142 Q

Material: 20' P-1000 (PS-200)

40' P-1001 (PS-200 2T3)

10 P-2558-10

40 P-2558-40

This is to certify that the materials shipped to fill the above

order have been manufactured in accordance with standard manu-

facturing procedures and specifications for these products.

U. S. SALES CO.

Johnny Boyd, President



wARQ/A RECFI'VING REPORT

CLIENT/PROJECT NAME 1 /- T L-/ a
CLIENT/PROJECT NUMBER11b 9,713 z- 325
RECEIVED FROM (I ',--o.-.-
DI('A II(::PT I r~•ATItClM Armon,• Pnlnt I nh

REPORTNUMBER ___•.__ _- t(O

DATE RECEIVED •" - ____"

DATE INSPECTED____________
imkpl.iT;=n RV* 0

QUANYCON E. ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. MATI FEC¶ CNAINEAR EXCEPTION' R K
YfN Y/N INERT EAKOrdnpr.'di n Acep RAIgr

0)na Aý,Q___ 2 A LI o
-0 - - -l -ý - - ---

FORM
1/29/93

DWI ll:rT I rATIMI n Pni f I hsemM u b2 12



PURCHASE ORDER
Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

Vendor:

Johnny Boyd

U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

Bill To:

PO Number:

1142-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/19/94 Their Truck 8/22/94

Quantity Unit Extended

Item No. Description Ordered Price Amount

1. P1000 Channel 20' $0.00

2. P1001 Channel 40' $0.00

3. P2558-40 40 $0.00
4" pipe straps

4. P2558-10 10 $0.00
1V pipe straps

"Sec Special Instructions Regar ing
Purchasing Specifications for Qu lity
Assurance Requirement ."

QA Approval A ?
Date 3'- 1g -qd-

Special Instructions

Please include all Certificates of Conformance
to Catalog Specifications

Ordered By: Constance A. Humphrey

1 Project #:

Total
Shipping

Tax

$0.00

Invoice Total $o0.00



U.S. SALES COMPANY, INC.

CONTRACTORS SPECIALTIES
"SINCE 1948"

318 W. MELROSE PLACE
SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: , Date: .l .4

Invoice: 21596
YOUR ORDER NO. JOB NAME

•I Q Terms: 2% - 10 days, Net 30 days

..- ': - SLIST UNIT DISCOUNT AMOUNT

A4 -.-•--- L; C. - .N .
"+h4( .- 2 . • " - - ••••, . •

Received By M Tax Exempt

TAX

TOTAL



U. S. Sales Co., Inc.
318 W. MELROSE PLACE

SAN ANTONIO, TEXAs 78212

(21.0) 829-7044

August 30, 1994

CERTIFICATION OF COMPLIANCE

Omega Point Labs
16015 Shady Falls Rd.
Elmendorf, Texas 78112-9784

Attn: Cleda

Custcmer Order No. 1142 Q

Material: 20' P-1000 (PS-200)

40' P-1001 (PS-200 2T3)

10 P-2558-10

40 P-2558-40

This is to certify that the materials shipped to fill the above

order have been manufactured in accordance with standard manu-

facturing procedures and specifications for these products.

U. S. SALES CO.

Johnny Boyd, President



AV04
0 0

Q/A RECEIVING REPORT

CLIENT/PROJECT NAME5V *-•_. ,REPORT NUMBER A? ( -AIi!Qt
CLIENT/PROJECT NUMBER ( c){ rg-el| "•- 3DATE RECEIVED ? -

RECEIVED FROM •Ab ' -'--. DATE INSPECTED__'- 31')-
DIrll lIICT I A(rlATiMkl fmana Pnlnt I hQ . ,-. C• .£A .

i llv l-.vl•..v n,,v, v,,, -, . ..... ... N•ItIL; I "U V T ..-

QUANTITY coTL FEC. ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MANYI INTEWIT. EXCEPTION REMARKS

FORM
1/29/93



PURCHASE ORDER

Vendor:

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Bill To:

Omega Point Laboratories, Inc. • .

1601,5 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1148-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number..

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/29/94 TTheir Truck -T8/30/94
Quantity Unit Extended

Item No. Description Ordered Price Amount

1. Hilti Bolt 1/4" x 2-1/4" 200 $0.00

"See Qmff-•..• ... =" •,3r~ing

Psur n•'..i.ra R .,.%q~ i , ,i -- f 1 r Q uality

QA Anproval_, __--_"_
Date IS- q - 4

Special Instructions

I Please include Certificate of Conformance.

Ordered By: Cleda Patton

Project #: TSI/TVA

Invoice Total $0.00

Total

Shipping

Tax

$0.00



U 0 MFRS OINA No' 459353-01
* "FIRST ORIGINAL" " * *FIRST ORIGIQTN

13635 STEMMONS FREEWA7
FARMERS BRANCH. TX 75234

OMEGA POINT LABORATORIES
16015 SHADY FALL ROAD

r ELMENDORF TX 7911Z

0-

1148Q
ORDER # SLS # SLS NAME

4.593.53-01 1750 RICHARD

SHIP LOC.

CARPENTER 41 09.2793./9 4- 11: 6S .

ZCCT. # ACCT. NAME AND CUSTOMER PURCHASE ORDER NO. DDAATT

89%i17 OMEGA POINT LASOR.i7ORI.E , 58 0 7-0

IHANJK YOU FOR CALLTN " HILT CUTO R -3 ERVME I 1 j-
)ICK DAVITO E::.T 6109

WEO ITEM # ITEM DESCRIPTION DUE SHIP B/O BIN-LOC SHIPMENT MODE

[LOCAL E BUS
1 000453605 KW,.IK BOLT iI 14-214(130, BX49"/- R5 D-'TRUCK r--AIR

" " END OF SHIPPER W:]TRUCK AIR
-UPS rWAL

HILTI IS CLASSIFIED AS A LARGE BUS.NESS CARRIER

BILL OF LADING #

FREIGHT COST

CHARGE TO CUSTOME

D YES 1 NC
NO. OF PACKAGES

WEIGHT

------ -BS ----- OZ

DATE SHIPPED

PICKED BY

CHECKED BY

ECEIVED BY DATE RECEIVED PACKED BY

TILE I ý
SUBJECT TO TERMS AND CONDITIONS ON REVERSE SIDE

'1 ~
"-C)

NOTES:
CLETA

CUST. PO #

)RDER DATE

)8/ 29 / 94

!02-6 (1-92) 000964502 PACKING SLIP



F mý7ELi tI
* 'FIRST ORIGI11IAL*

13635 STEMMONS FREI
FA9MERS BRANCH, TX

OMEGA POINT ;LABORA
-

16015 SHADIY FALL RC
rOR IE S

HI OMEGA POINT LABORATORIES
p 16015 SHADY FALL ROAD

ELMENDORF TX 7811-2
T
O El 4EMENDORF TIN 7811Z

NOTES:
CLETA

CUST. PO #

)RDER DATE

) 8/2 9 /94

\CCT. #

8999177

_________________________________ I

0 -

1148Q

OFVER #

459353-01

INOTE :
CLETA

CUST. PO #

1 14 80
SLS # SLS NAME SHIP LOC.

1750 RICHARD CARPENTER
L - -I

ACCT. NAME AND CUSTOMER PURCHASE ORDER NO.

OMEGA POINT LAEORATORTEC

UUP.AI I

DDA-T
i7 -01

I142Q

rHANK YOU FOR CALTLING
OICK DAVITO EXT 6109.

HILTI CUSTOMER SERVICE i-8:0-

SUBJECT TO TERMS AND CONDITIONS ON REV 0

- -

m

4~~3j I I I U ~ No.
* *FIRS T O IGIAL* * * FIS ORIGINAL *

W~ AY 1395625--S TEM 40NS FREE WA

~75114 IFAPMERff BANCH, TX 7~5234

4 5 '9 37 -57 3 ~

b

m

ri-nm



Date: September 13, 1994 5400South122nd EtAve.
P.O. Box 21148

Customer: Omega Point Laboratories TPhone 9K74121Phone (918) 252-8000

Telex No. 5886124
Customer P.O.: 1148-Q FaxNo. (918) 2525888

Subject: Certificate of Conformance

Quantity: 2 Boxes 1/4 x 2 1/4 HKBII(Item 1000453605)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 11L41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTH Specification A510 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
A108.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Hex Nuts are of commercial manufacture, meeting ASTN A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolts conform to the description provided in Federal
Specification FF-S-325, Group II Type 4 Class I, Interim
Amendment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type III, SCl.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94,
10CFR part 21 and 10 CFR 50 Appendix B. Additionally, they meet the
requirements of the above referenced purchase order number.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

3M
coc2a

SEP 13 '94 14:54

liho00209/13/94 14:52 V1 918 252 6558 HILTI PUR

1 918 252 6558 PAGE. 002



Q/A RECEVING REPORT

CLIENT/PROJECT NAME Th1 -- VA REF

CLIENT/PROJECT NU.MB.EA -7,)-Sv0 0-r DATI
RECEIVED FROM 4'• DAT
PROJECT LOCATION Omeaa Point Labs WO

ORT NUMBER IAý •- .1I6A
E RECEIVED _ _ 3_ - _4
E INSPECTED

QUANTITY CO CE.ACCEPTANCE

ITEM DESCRIPTION P.O . NO. I.D. NO. MATN E C TA MR EXCNPt:rr REMARKS
Y/N YIN l~jj~fYREAKOrdel jig=r g n Acce~ od U Rplel

KLAkTLT 11 lK~ isla xoA 6 >'4594 - -to

KvKLT 1 1; I I47 VISi(1)ico Ito, 0 6,0 4y rM Yai -zoo K
I& I~I It>~ ow I- to 3 b y Gb o .L -x

FORM
1/29/93



PURCHASE ORDER

Vendor:

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

1151-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/31/94 Their Truck 8/31/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Kwik Bolt II 3/8"x3-3/4"
000453647 200 $0.00

2. Drill Bit 1/2"x6" 1 $0.00
000280370

3. Kwik Bolt II 1/2"x7" 100 $0.00
000453795

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require sto_.
QA Approval _'- -_ - ,
Date S7 -7-9 ,

Special Instructions Ordered By: Kerry Hitchcock

I Project #: TSI/TVA

Total

Shipping

Tax

$0.00

Invoice Total $0.00

Please include Certificate of Conformance.



Tulsa, Oklahoma 74146 I I/ NU.
Phone (918) 252-6000 1

0-NEW ACC'T.
I T/S NAME

0l ADDRESS/NAME CHANGE

0 NAMIE :,/

L STREET'- I
L

P.O. BOX

00

I STATE IZp I I I I I I I I

X REFERENCE NO.

1 = Trans. 0 2 = lrnl. 03 3 = Telecom [14 = Non-Res. E 5 Res. CITY STATE ZIP

Q 1 = Mainet. 2 = Renov. E0 3 = New Const. [4= OEM _ I I I
0--5 = Manufactunng 0 6 = Resale 0 7 = Export TAX STATUS COMPLETE ONLY IF APPLICABLE

031 = Local.. 0 2 = State. 0 3 = Fed. 03 4 = Not Sold to Gov. Agency T E (!Ship to T/S For Delivery (D Confirms Prior Whse. Shipmt.
I = Local D 2 = State. E] 3 = Fed. 4 = Not Sold to Gov. Project APPROVAL #

-i3 = office 0-2 = Job Site CUSTOMER SITE

iU YES I INO IF IYES KEY JOB SITE # I III
PROMO CONTRACT #

___ ___ _ z __ 2-___/___/

NOTES/SHIPPING INSTRUCTIONS

DELIVERY: - COMPLETE C-- PARTIAL AS SHOWN CASH [ AMT.
BALANCE TO BE SHIPPED. CHECK # REC;D. $

DRIVER'S UCENSE # STATE EXP. DATE PHONED IN

_ _I I ORDER EJNAME
UNE TOOL 1
NO. MODEL PRODUCT SERIALNO. ITEMS INDICATED BY (*) HAVE LIMITED

SHELF UFE. RETURNS FOR CREDIT MORE

____ _ I__I_ _I__I__I THAN (30) THIRTY DAYS PAST INVOICE DATE
WILL NOT BE ACCEPTED.

I! I II I ! I

SUBJECT TO TERMS AND CONDITIONS
ON REVERSE SIDE.

TO(

TOTAL ORDER

TAX

FREIGHT

NET ORDER $

SHIP C.O.D. $

APPROVED BY

DATE ENTERED TIME

S.E. OPERATOR

C~USTOMER'S INITALS

Salesmen are not authorized to make warranties
rega Ing specific application* -

CUSTOMER'S
SIGNATURE X
DATE _E

I I TITI
1ý

)ILS, W&PQAN7=n TO nRl('INAI of mr-uAc=Q (IMI V tnrdl~•.a4rl'n I:: F•.11f"•tl ;l



09/13/94 14:52 I1 918 252 6558 HILTI PUR !•003 ',--' _

Date: September 13, 1994 6400 South122nd Eaat Ave.
P.O. Box 21148

Customer: omega Point Laboratories Tulsa, OK 74121
Phone (918) 252-4000
Telex No. 6861 24

Customer P.O. : 1151-Q Fax No. (918) 252-8558

Subject: Certificate of Conformance

Quantity: 2 Boxes 3/8Bx 3 3/4 HKBII(Item #000453647)
1 Box 1/2 x 7 HKBII(Item #000453795)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 11L41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTM Specification A510 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
A108.

B. The expansion wedges are-made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Hex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolta conform to the description provided in Federal
Specification FF-S-325, Group 11 Type 4 Class I, Interim
Amendment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type I11, SCl.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94,
1OCFR part 21. and 10 CFR 50 Appendix B. Additionally, they meet the
requirements of the above referenced purchase order number.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

caMcoc2a

SEP 13 '94 14:55 1 918 252 6558 PAGE. 003



Q/A REC ING REPORT
1AT T7.nI 7-IVA-

CLIENT/PROJECT NUMBER J 11-b- of -73• s-- -sS"-4
RECEIVED FROM A- •J'/;:)"

fl::r•II:P.T I tflI.ATIf'lM (rncm,'-n Pnint I nhe

REPORT NUMBER 14A41- t q --
DATE RECEIVED g]3011?;

57 DATE INSPECTED I'W1/~4- n. t (b - A--

QUANTITY ~COWb CERTf. ACPA
MATL EC¶3 CONTAINER EXCEPTION• REMARKS

ITEM DESCRIPTION P.O. NO. I.D. NO. ML YIN INTjyER EPA NCE REMARKS

Bi( 1W__ Acep J&4-4Y. Rg7
Ord__ &till - -ý- - -Y - -d

FORM
1/29/93

CLIENT/PROJECT NAME.



PURCHASE ORDER

Vendor:

Steve Hood
Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

1159-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

9/29/94 Pick up 9/30/94

Quantity Unit Extended
Description Ordered Price Amount

Hilti Quick Bolt II
1/4"x 2-1/4"

Hilti Quick Bolt II
1/4"x4 i,;'f C,

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval - 0 Po1 L,--
Date 3/z q .g,4

Special Instructions

Certificate of Compliance/6e04i..1 g

$0.00

$0.00

Total

Shipping

Tax

Invoice Total $0.00

$0.00Ordered By: Cleda Patton

Project #: TSI/TVA

J I I



Tulsa, Oklahoma 74146 ,•
Phone (918) 252-6000

NAME STORE NO. ASSIGNED F.O. NO. X REFERENCE NO.

__-" --NEW ACC'T. Cl ADDRESS/NAME CHANGE

B NAME
I
L STREET
L

P.O. BOX
T

CiT

I r MAKE

NATURE

CUSTOMER PHE NUMBER I PURCHASE ORDER NUMBER

T

ISTATE IZPI I I________1________1________1________________1____________

C1 =Trans. 02 = Util. 03 = Telecom [4 = Non-Res. 05 =Res. CITY STATE ZIP

i1 = Maint. EC 2 = Renov. Ca 3 = New Const. C1 4 = OEM I
[C5 = Manufacturing 03 6 = Resale [C7 = Export TAX STATUS COMPLETE ONLY IF APPLICABLE

Ci I = Local [02 = State. 0 3 = Fed. 01 4 = Not Sold to Gov. Agency T E 0 Ship to T/S For Delivery ( Confirms Pnor Whse. Shipmt.

I r 1APPROVAL #
Ci = Local C12= State. C1 = Fed. 0C4 =Not Sold toGov. Project 8

U 1 = Office 03 2 = Job Site 1, CUSTOMER SITE
- I - ~-

IYES IIN IFYES KEY JOBSITE--1F0 I I I I I
PROMOI CONTRACT #

/ ________ ___

NOTES/SHIPPING INSTRUCTIONS

DELIVERY; = COMPLETE • PARTIAL AS SHOWN CASH • AMT.
BALANCE TO BE SHIPPED. CHECK # REC'D. $

DRIVER'S LICENSE # STATE EXP. DATE PHONED IN
I I ORDER - NAME

LINE TOOL PRODUCT SERIAL NO.

NO. MODEL ITEMS INDICATED BY (*) HAVE UMITED

SHELF UFE. RETURNS FOR CREDIT MORE

THAN (30) THIRTY DAYS PAST INVOICE DATE

WILL NOT BE ACCEPTED.

I I

SUBJECT TO TERMS AND CONDITIONS
ON REVERSE SIDE.

CUSTOMER'S INITIALS

TOTAL ORDER

$

TAX

FREIGHT

NET ORDER $

X jSHIP C.O.D. S

Salesmen are not authorized to make warranties
regarding specific applications -

CUSTOME a o|SIGNZ-ýZ/

APPROVED BY

DATE ENTERED TIME

S.E. OPERATOR

TOOLS'WARRANTED TO ORIGINAL PURCHASER ONLY

727

' i
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POINT OF ýALE.

KEY JOB SITE:

000965M -F-333 (2/92)
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Date: October 13, 1994 5 SaUM 122nd ELAtAw.
P.O. Box 21148

Customer: Omega Point Laboratories Inc. TuK OK 741 21
Phoe (918) 252-600
Telex No. 6866124Customer P.O.: 1159-Q FaxNo. (918)2U5-r6

Subject: Certificate of Conformance

Quantity: 2 Boxes 1/4 x 2 1/4 HKBII(Item #000453605)
1 Box 1/4 x 4 1/2 HKBII(Item #000453787)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 11L41: 3/8 x 7, 3/4 x 12 and all I" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTM Specification A510 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
A108.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Rex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolts conform to the description provided in Federal
Specification FF-S-325, Group 11 Type 4 Class 1, Interim
Amendment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type I1-I, SCl.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

JMcoc2a.

OCT 14 '94 12:12

HILTI PUR Lguuz/uuz10/14/94 12:10 %Y1 918 252 6558

1 918 252 6558 PG. 002



0/A RECEVING REPORT
CLIENT/PROJECT NAME _______

CLIENT/PROJECT NJYMBER II!-q"II--I't
RECEIVED FROM c--c7•-• .=

PRAQ.IFT I O"ATIQN Omeaa Point Lahs

REPORT NUMBER 1 - 119-62C)
q1-57-0 DATE RECEIVED 0L6 -q4

• DATE INSPECTED - •-q
, ,• ,-,-t . rr, Dv. (1..
I 4ar-- .II~ I I -ILi L)I

UANTITY COMO ET. ACCEPTANCE
MAiL IECO CONT•NER EXCEPTION. REMARKS

ITEM DESCRIPTION P.O. NO. I.D. NO. ATL MIN I E XETrE

.4ItX I~k)( L4" &Ik. A-~ 5 lUr-Ibg-4obILD Y tý 15 qAJE .~AL Ordor, ALA', D nb 7Pctt Hod.vvd ~~n

•ut C/ ~ ~ 0

FORM
1/29/93



If WESTERN, INC. ,Uapu
623 OLYMPIC BLVD. P.O. BOX 1399

MONTEBELLO, CALIFORNIA 96640-1399
TELEPHONE (213) 723-8919

FAX (213) 728-5023

Ramsey Electric Supply Co.
P310 Roseville Blvd.

Chattanooga, TN 37401

PAGE ift

Omega Point Lab
16015 Shady Falls Rd.
lmeridorf , TX 78112

At.tn: Jim TVA Field Eng.
MARK: 1029342

Iimerv Air Frt ACOT*4 541-015-053 3rd Party Bi

(16- 1 If') --) 1 z- "" 4
2 000-0(012-24

06- 117)9-1307-(02
06-1 D'/9- 1895i-R0

4" Sti Ladder 12Thl '-,4'1
Flngd 'Sti Cover, Str 24"W
AdJ. Riser Co~nn. Pair
1ýover (ionn . I "FIg 3" Gap

PLEASE PAY FROM THIS INVOICE - NO OTHER STATEMENT WILL BE SENT. THANK YOU. NO ADJUSTMENTS WILL BE MADE ON SHORTAGE OR DEFECTIVE

MERCHANDISE UNLESS CLAIM IS MADE WITHIN 30 DAYS FROM RECEIPT OF SHIPMENT. MERCHANDISE 18 NOT SUBJECT TO RETURN FOR CREDIT UNLESS

AUTHORIZED BY THIS COMPANY.
INTEREST AT A RATE OF 1/x% PER MONTH WILL BE CHARGED ON ALL PAST DUE INVOICE.

TERMS: NO GOODS TO BE RETURNED OR CREDITED WITHOUT OUR CONSENT. GOODS COVERED BY THIS INVOICE WERE PRODUCED IN ACCORDANCE WITH

THE APPLICABLE PROVISIONS OF THE FAIR LABOR STANDARDS ACT OF 1938, AS AMENDED. PRICES ARE IN ACCORDANCE WITH GOVERNMENTAL REGULATIONS.

WHILE PRICES SHOWN ARE THE CURRENT PRICES, ORDER WILL BE BILLED AT PREVAILING PRICES AT TIME OF SHIPMENT.

PACKING LIST

I
T. DEL.

-TA ,
THANK YOW•

14739

'7 / . .9f'/(4 d
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STOP!
READ THIS NOTICE

THIS SHIPMENT IS YOUR PROPERTY

The carrier accepted responsibility for safe delivery when he accepted and signed for your
merchandise. When it arrives:
" Check tray, fittings and miscellaneous details including hardware for external damage.
* Check part count and make sure you received everything that is shown on the packing

list.

IF THERE IS A PROBLEM:
1. Make a note of the damage on the face of the shipping receipt. Example: '2 damaged 12'

Trays - Feb 25 - John Doe." You may now accept the shipment and you can keep the
damaged material or let the carrier keep it. Do not ship it back to P-W and dQ not throw
it away. If you let the carrier keep it, make a note of that on the receipt too. Don't
assume that the carrier or yourself will remember what happened to the items later. If
you lose the damaged material the claim is dead. If the carrier loses it. It's his problem.

2. Make a detailed note for yourself, like 'Bent Rungs, two IC31-0012-12, returned to
Terminal." The part numbers are on a sticker attached to the part. You'll need this to
reorder and it could come in handy later.

3. Call the carrier's Claims department and they will fax you a damage claim form. They
may send an inspector to look at the part(s). When they pay you, they probably will
want the damaged parts for possible salvage value.

4. Call your Distributor and reorder whatever is damaged. The sooner you do. the sooner
you will have your replacement parts.

THE CARRIER OWES YOU:
" The value of whatever was damaged, and:
• The costs for re-shipping.
For instance, In the above example, you are owed the value of the two pieces of tray and
whatever it costs to ship the two replacement pieces.

Many carriers will ship the replacement pieces free to save themselves the hassle of
processing the claim for the freight. Notify your Distributor of any such arrangement
because in order to get your free shipment, the carrier will usually require the shipper to
note on the bill of lading something like 'Ship Free - See Joe. Seattle Terminal." If this is
not on the bill of lading you'll get charged for the shipment and then you'll have to file a
claim for that.

IN SHORT:
* NOTE IRREGULARITIES ON THE SHIPPING RECEIPT
• FILE YOUR CLAIM RIGHT AWAY
• GET YOUR REPLACEMENT PARTS STARTED IMMEDIATELY
• DON'T LOSE TRACK OF YOUR DAMAGED PARTSI

The carrier wants your, and our, business. Satisfy his needs for documentation and
verification and he'll be happy to pay your claim.



Q/A REC ING REPORTW .lL 000-74 
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Q NTITY CoNd CER. ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. MATL RECD CONTAER EXCEPTIONREMARKS
y/N YIN MEW REARK

C•

FORM
1/29/93

CLIENT/PROJECT NAME Ib ./ Z I Wt REPORT NUMBER I -c1 - I q 6
CLIENT/PROJECT NUMBER- I(o)-'7 9I- ??, 9"D57 - DAERCEVD 7-s'
RECEIVED FROM 1."OP W DATE INSPECTED
PROJECT LOCATION Omega Point Labs INSPElCTElD RY: )



a Southwestern Wire Cloth
P.O. BOX 35608 1831 W. SAM HOUSTON PARKWAY N.

TULSA, OKLAHOMA 74153 HOUSTON, TEXAS 77043
(918) 251-2679 (713) 973-2959

FAX (918) 251-0375 FAX (713) 973-1857

SOLDTO -. .

-1Z .

ORDER NO:
PAGE:
DATE:

REQ. SHIP DATE:

SHIP TO ..----:. 7

* S I

SEE REVERSE SIDE FOR ADDITIONAL TERMS AND CONDITIONS OF SALE
PACKING LIST

733
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This Memorandum is an acknowledgemeni that a Bill of Lading has been issued and is not the Original Bill of sLading....
a copy or duplicate. covering the property named herein, and is intended solely for filing or record.

SMC #5183
ICC-MC 190566

S B/L NO.

$ ORDER NO.

CONSIGNEES ORDER NO.

CTI W/B NO.

CTI CONTROL NO.

DATE Z 7:"
Cannonball Trucking, Inc.

PO. om 262523, Hougglon Teom 77207-2s23 a 644-7300
Fax # (713) 644-9431 INTRASTATE [I

RELEASE NO- ) ICC U•.. LOCAL U
FRO7 .SHIPPER - ,,.TOSIGNER 7,,'- /, .,,. . i

A:7 1  STRESADDR
ClSTTEZIP CITY idrl AT / ZIg-/

LOCATI- N DOCK SHIP LOCA ON 0 K SHIP

LEASE RIG. WELL NO. LEASE RIG. WELL NO.

DRIVER TRUCK NO. 'TRAILER NO. EQUIPMENT USED LENGTH WIDTH HEIGHT

BILL TO: . . TARIFF MILEAGE REGULATED BY TARIFF

SPECIAL INSTRUCTIONS: .. PLUS MILEAGE ITEM NO. COLUMN NO.

C .0.D. CHARGE JSHIPPER
# PCS. COMMODITY OR SERVICE BENDERED HRS/WEIGHT RATE AMOUNT TO BE PAID BY CONSIGNEE

'f -. Subject to Section 7 of Conditions of
applicable bill of lading, if this shipment is to
l. bedelivered to the consignee without recourse
on the consignor, the consignor shall sign the
following statement.The carrier shall not make delivery of this
shipment without payment of treight and all
other lawful charges

FUELSURCHARGE (Signature of Shioor)

R SIf charges are to be prepaid, write orEXTRA STOPS stamp here. 'To be Prepaid."

U EXCLUSIVE USE OF VEHICLE REQUESTEDD
If charges are to be C.O.D. the carrier

accepts no such responsibility, unless
EXPEDITED SERVICE REQUESTED aamount is here specified and this section

signed by consignor.

TOTAL
PICK-UP RECORD (To be completed at Shipper's location) C.O.D. Amount

SHIPPER NOTIFIED OF ARRIVAL LOADING BEGAN LOADING COMPLETED UNIT RELEASED

Date Time Date Time Date Tine Date Time Signature of Shipoer

REASON FOR DELAY IN LOADING (IF ANY) Received $

to apply in prepayment of the charges on
I hereby certify that the dates and time shown above are correct. the property described hereon.

SHIPPER CO. NAMF BY TITLE_ ____
SHIPPER'S AGENT Agent or Cashier

DELIVERY RECORD AND RECEIPT (to be completed at Delivery location) Per

CONSIGNEE NOTIFIED OF ARRIVAL UNLOADING BEGAN UNLOADING COMPLETED UNIT RELEASED (The signature here acknowledges only theamount oreoaid I
Dale Time Date Time Date Time Date Time

$Date TimeDate

REASON FOR DELAY IN UNLOADING (IF ANY) Charaes Advanced
I hereby certify that the dates and time shown above are correct.

CONSIGNEE CO. NAME ___ __ __ __ __ __ __ _ _ BY TITLECONSIGNEE'S AGENT

RECEIVE, subject to the classifications and lawfully filed tarffs in effect wn the date of the issue of this Big of Ladiin. the property descrbed above in appaient good orier, except as ilted (contents and condition of contents of packages
unknown), marktl, consigned, and destined as indicated above which said carrer (fie word owner being understood thoughout tis contract as meaning any person or coiporation in possession of the peoperiy under the contract) agrees to cary to its
usual piece of cIlivery at said destination, it on its mute, odterwise to delier to another carrer on the mute to said destination. It is mutually agreed as to each career of all or any of, said property over aU or any pomon of said mute to
destination, ago as to each pany at any time interested in all or anty of said propery, that aeay sevice to be performed hereundaer shad be siubjec to all the bill of laedig terms and condions in the govenming cdassihcaton on the date of shipment.

Sht( " ,trebycetipfis that he is tansiliar with all the bed of lading terms and condtions m the govehning classification and the said terms and conditions are hereby agreed to by the shpper and accepted for hmelf and his assgns.

SHIPF"W'S NAM _.4 , / " RECEIVER'S NAME

" RECEIVED ABOVE ARTICLES IN GOCR ODER CONSIGNEE

BBY / "DATE IBY. . ' DATE ,
jmoves between Iwo penls by'a camel by waler tme few qiwies that thle hi of beting shalt sltme whether dt is camera iv jsjwpef's waghi.•

the rate is dependent on value, sippe a reqiared to A iate etin ig tle agreed
value of properly hereby epec•ffcatly slated the sh, ier to be ,not eaeeIII: $ per

and agreed thlat payment in full for wolk altholized hereunder shgi be due seven 17) days after date herelof and di io paid is lull witiniy (30) days. all anlouats due shall cay interest at the rate of eighteen (t8%) per com per
annum, in the event the claim is referred tow anaorMey for handlng, the defendfnt ofshblf heawl respolnsbily liv a legal fes and any nt ai ."

CARRIER I hereby certify that the dales and time shown is correct. 'i"
CANNONBALL TRUCKING, INC. ./ . .-

P.O.BOX 262523 CARRIER

Houston, Texas 77207-2523 DRIER - .- 
'  7'4 i

Permanent post office address of carrier All Amounts due under this waybill are due and payable in Houston, Harms County, Texas
CONSIGNEE COPY

734
58098
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Q/A RECEIVING REPORT

CLIENTIPROJECT NAME "T I IT" iJ

CLIENT/PROJECT NUMBER I 1 60l ,-'q7 i,, , 4'- o
RECEIVED FROM A& A-:Z,, LAL

PROJECT LOCATION Omega Point Labs

REPORT NUMBER I 3'z4 -JI•kP
DATE RECEIVED "-1I-g4
DATE INSPECTED______________

INSPECTED BY: _

i0 NTI CO CERT. ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MAYL YECO CGJr"TAl EXCEPT)y REMARKSOrder Rlw'd nR) A2= /•oL Hol~d IRh-

FORM
1/29/93



Omega Point Laboratories, In3'• 6
PURCHASE ORDER

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

Vendor:

Randy
Alamo Bolt & Screw, Inc.
10101 Jones Maltsberger

San Antonio TX 78216

Rill Tn:

PO Number:

1126-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

7/11/94 TTheir Truck 7-12-94 30

Quantity Unit Extended

Item No. Description Ordered Price Amount

1. 1/2" Medium Lock Washers 1000 $0.02 $23.00

2. 1/2" Finished Hex Nuts 1000 $0.04 $40.00

"Ser Spvrial Instructions Regarding
Purchasine Snecifications fnr Quality
Assurance Require ients."
CA Approval 0_i-'
Date t-)•-9,

Special Instructions Ordered By: Cleda Patton Total $63.00

Please include Certification of Conformance. Project #: TSI/TVA Shipping

Tax $4.88

Invoice Total $67.88

0t

v v
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~1K:i~ ~I N~ Li 3':'N~I 'i F-SHIP TO:

E.LIIL.A\lr.gliF T X . :-. 1.1

USAM 0 0
Bolt and Screw, Inc.

~L M ENLN"'(RF. I X 7 :A1 12-

Ct4%'.t I.f C ~ E.1 NO.,3(

'42



___.____ RL&-e-'94 TUE 12:29 ID: T O

A tibwo
~~Bolt and Screw. Inc.

10101 JONBS MALTSUERGER
SAN ANTONIO, TEXAS 7621

PHONE' 341-0644
AREA 0O09 210

FAXi (210) 342-9594

June 18j 1992

TO W=U It mOY ioflcej'n:

I hreby icitif" tha~t on ;
ouroie all] matfiL ced fOf Wn your Purchae Orider # N

&il ur iILdiiiii. pin docine'n't) # 0 7 J' _

4It~ acc rdance* '1tht~ t6 op1c lrequikin for shli~mnt.Ifurtr ceerrythatthesupplies that werýe QrOvlded are of
the:~o It0soc 1ftkd and -are In all resPiiti in co'foirmancie with

ourifch order. r*QU~rmuen$-,-

A.LG 2 '94 12:31 
GE3

TEL NO: #W4 Pe3/3

738
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Report No. 11960-97187
TVA / Thermal Science, Inc.
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PHOTOGRAPHS
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View of rear tray system (front tray system in background).

Cables installed in vertical section of rear tray above squared bend.
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Cables installed in vertical section of rear tray above radial bend.

Cable tray cover installed over cables with stand-offs.
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Thermocouples installed onto tray cover.

View of front cable tray system (note sheet metal supports with threaded rod
installed to support side panels).
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Scored and folded panel installed on bottom of bottom front.

Panel installed on top of bottom front tray (note tie wires around bottom).
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Scored and folded panel installed on outside vertical section of bottom tray.

I--

Pre-buttered panel installed on inside vertical section of bottom tray.
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Panels secured with stainless steel tie wires.

Scored and folded panel installed on outside vertical section of middle tray.
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Pre-buttered panel installed on common enclosure portion of tray assembly.
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Pre-buttered panel installed between top and middle trays.
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Pre-buttered panel installed on common enclosure portion of tray assembly.

Pre-buttered panel installed between middle and bottom tray.
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Scored and folded panel installed on radial bend of common enclosure portion.

Pre-buttered panels installed on vertical section above radial bends.
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Scored and folded panel installed in common enclosure portion of trays.

Pre-buttered panel installed onto side of common enclosure portion of trays.
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Pre-buttered panel installed onto side of common enclosure portion of trays.

Pre-buttered panels installed onto side of vertical portion of common enclosure.
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Scored and folded panel installed on top of common enclosure portion of trays.

Pre-buttered panel installed on inside vertical section of top tray.
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External stress skin overlay secured with staples.

External stress skin installed on vertical section of bottom tray.
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External stress skin secured with staples.

External stress skin secured with staples.
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Pre-buttered panel installed on bottom of rear tray.

Scored and folded panel installed on bottom of radial bend on rear tray.
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Scored and folded panel installed on vertical portion of rear tray over radial bend.

Pre-buttered, scored and folded panel installed on inside of rear tray radial bend.
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Panels secured to tray with stainless steel tie wires.

Pre-buttered panels installed on sides of radial bend on rear tray.
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Pre-buttered panels installed on sides of tray above radial bend on rear tray.

Pre-buttered panels installed on top of rear tray.
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Pre-buttered, scored and folded panel installed on bottom of rear tray.

Pre-buttered panel installed on top of rear tray.
,4 0 CA P O, #

0o

ftA¶'

758



Report No. 11960-97187
Thermal Science, Inc.

November 18, 1994
APPENDICES

Cables installed into 5 in. air drop.

Cables from 5 in. air drop inserted into tray cavity.
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Pre-buttered, pre-shaped conduit sections installed over cables in 5 in. air drop.

~~~~1

Pre-shaped conduit sections extending over 5 in. conduit stub in air drop.
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Scored and folded panel installed on vertical section of rear tray (note tie wires for
stitches at bottom joint of panel).
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Panel installed at angle in corner of rear tray squared bend.
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Panels secured with stainless steel tie wires.

Bent pre-shaped conduit sections installed in 1 in. air drop.
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Pre-shaped conduit sections in 1 in. air drop secured with stainless steel tie wires.

Panel installed at air drop location.
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Overlay of pre-shaped conduit sections installed on 1 in. air drop.

Overlay of pre-shaped conduit sections installed on 1 in. air drop.
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Overlay of pre-shaped conduit sections installed on 1 in. air drop.

Pre-buttered panels installed on support members.
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Pre-buttered panels installed on support members.

Pre-buttered panels installed on support members.
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Pre-buttered panels installed on support members.

External stress skin overlay stapled into place on trays.
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External stress skin overlay installed on 1 in. air drop.

External stress skin overlay installed on 5 in. air drop.
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External stress skin overlay installed on 1 in. and 5 in. air drops.

External stress skin overlay stapled in place on support members.
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External stress skin overlay installed on rear tray vertical section.

Stitches installed at overlap joints in external stress skin.
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Trowel grade skim coat installed over entire assembly.

View of installed enclosure on tray assemblies.
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3M material installed on tops of support members.

3M material installed on tops of support members.
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First layer of 3M material installed on support members.

Second layer of 3M material installed on tops of support members.
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Second layer of 3M material installed and secured with stainless steel tie wires.

Third and final layer of 3M material installed on supports.
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Third and final layer of 3M material installed on supports.

Third and final layer of 3M material installed on supports and secured.
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Front view of completed test assembly.

Right end view of completed test assembly.
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Left end view of completed test assembly.

Rear view of completed test assembly.
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Underside view of completed test assembly.

Test deck lowered onto furnace.
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Test furnace prior to start of test.

Test furnace at approximately thirty minutes.
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Interior of furnace during fire exposure.

Test furnace at end of exposure period (one hour).
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Test deck lifted from furnace.

Front view of test article.
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Underside view of test article.

Rear view of test article.
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Water hose stream test.

Water hose stream test.
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Water hose stream test.

Water hose stream test.
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Water hose stream test.

Water hose stream test.
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Rear of test article after hose stream.

Left end of test article after hose stream.
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Front of test article after hose stream.

Air drops after hose stream.
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Support members after hose stream.

External stress skin removed from rear tray.
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Cables in vertical section of rear tray.

Material removed from horizontal portion of rear tray.
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Material removed from top of rear tray.

Material removed from top of rear tray.
(4 sA .o#

0 #

'VAF

790



Report No. 11960-97187
Thermal Science, Inc.

November 18, 1994
APPENDICES

V

Material removed from inside radial section of rear tray.

Material removed from side of rear tray radial bend.
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Material removed from bottom of rear tray.

Material removed from support under rear tray.
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External stress skin removed from rear tray.

Material removed from vertical section of rear tray (note black material on panel
and on cables is drips of silicone which occured during seal installation).
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Material removed from side of rear tray over radial bend.

Material removed from outside of rear tray radial bend (note black material on
panel and on cables is drips of silicone which occured during seal installation).
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Material removed from 5 in. air drop.

Material removed from 1 in. air drop (note black material on cables is drips of
silicone which occured during seal installation).
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Material removed from outside of bottom tray vertical section.

Interior of bottom tray vertical section.
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Mounds of trowel grade removed from side of common enclosure.

Material removed from vertical section of bottom tray.
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Material removed from bottom of bottom tray.

Material removed from top of top tray.

4
0

~0.

Ir I I I #

00A1l

798



Report No. 11960-97187
Thermal Science, Inc.

November 18, 1994
APPENDICES

Material removed from vertical section of middle tray.

Material removed from horizontal section of middle tray.
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Material removed from vertical section of top tray.

Material removed from top of common enclosure.

0

P 0oe
1*4

A00

800



Report No. 11960-97187
Thermal Science, Inc.

November 18, 1994
APPENDICES

Material removed from top of triple tray assembly.

Material removed from front of front tray assembly.
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Interior of common enclosure.

Material removed from support member vertical section.
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3M material removed from vertical portion of support member.
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THERMO-LAG® 330-1 INSTALLATION DETAILS
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TEST REPORT TRANS1VMTAL FORM

To: Rubin Feldman
Thermal Science, Inc.
2200 Cassens Drive
St. Louis, MO 63026
(314) 349-1233

Re: Project No. 11960-97187

Enclosed, please find our final report on the above referenced project.
Should you notice any errors or omissions, please bring them to our
attention immediately and we will correct the problem as quickly as
possible.

Two additional copies of this report are being prepared for you and
will be shipped at a later date. An additional copy of the test report
will also be sent to TVA at a later date.

We appreciate your business and look forward to working with you
again soon.

Sincerely,

Herbert W. Stansberry II,
Fire Test Technologist

c.C. Mark H. Salley
TVA
Watts Bar Nuclear Plant IOB-1M
P.O. Box 2000
Highway 68 near Spring City
Spring City, TN 37381
(6 copies)

Omega Point Laboratories, Inc.
16015'Shady Falls Road

Elmendorf, Texas 78112-9784
.. 210-635-8100 / FAX: 210-635-8101

800-966-5253


