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ABSTRACT

A special steel tray fitting (a cross fitting with two outlets on each
side) with two sections of 18 in. wide x 4 in. deep steel ladderback
cable tray attached, clad with a nominal thickness of 5/8 in. Thermo-
Lag® 330-1 and various upgrades as described herein, was 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.

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, 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.

TEST PROCEDURE

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
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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:

2000
Temperature Time

* 1750- (1) mn

LL 1500 -
o. 1000 5
a 1250 1300 10

(x51000 - |1462 20~ 001550 30

a) 750 - 1700 60

500- 1792 90
500 1850 120
250 1888 150

II, I ,. I, I, 1925 180
0 25 50 75 100 125 150 175 200

Time (minutes)

Figuire I

The test furnace used consists of a large horizontal exposure chamber, with
internal dimensions of 12 ft (length) by 7 ft (width). The furnace is equipped with
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 twji~es of the furnace to allow observation of
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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 (±1.10 C)," and covered
with Teflon® PFA insulation. The Teflon® insulation material begins to break
down at temperatures above 500'F. Temperature readings above 5000 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.

DATA ACQUISITION SYSTEM

The outputs of the test article thermocouples and furnace probes are monitored by
a data acquisition system consisting of a John Fluke Mfg. Co., Model HELIOS
2289A Computer Front End, a John Fluke Mfg. Co., Model HELIOS 2281A
Extender Chassis (in the case of the 200 channel capacity unit), and an Applea Computer Co., Macintosh Classic mi&Wpmputer. The Computer Front End is
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connected to the RS422 Serial Interface Port of the Macintosh and the Extender
Chassis is serially connected to the Computer Front End. The computer is
programmed in Microsoft BASIC to command the HELIOS 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.

Two data acquisition units are used for the majority of tests due to the number of
data channels. One data acquisition unit is configured for monitoring 200 data
input channels and is used to sample all (or most) of the test article
thermocouples. A second data acquisition unit is configured for monitoring 100
data input channels and is used to sample the ambient laboratory temperature,
furnace temperature probes and, if necessary, the remaining test article
thermocouple inputs.

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 30° 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.

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
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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" steel
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TEST rTEMS (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.

WEIGHT OF RACEWAY

* Bare #8 copper conductor is considered negligible and is therefore not included
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RACEWAY CABLE TRAY
18" Tray 4.00 lbs/lin. ft.

Special 18" Tray
Cross Fitting 60.60 lbs.
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Thermo-Lage 330-1 Materials/Installation

Thermao-Lage 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
RACEWAY. All Thermo-Lag29 330-1 panels were measured, saw cut and
installed onto the respective test assembly by Tennessoe 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-Lae® 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
ASTM E-437 (type 304, plain weave and 8x8 square wire cloth, 0.017 in. wire
diameter).

TEST ITEM (CABLE TRAY)

The special fitting received from TVA was essentially a cross fitting with two 18
in. wide by 4 in. deep cable tray outlet per side, separated by 6 in. The overall
length and width of the fitting were both 70 in. and the rung spacing was 6 in.
Two sections of 18 in. by 4 in. deep ladderback cable tray, 6 in. rung spacing, (each
44 in. long) were fitted to one side of the cross fitting with standard splice plates.
The overall length of the tray assembly was 114 in. and the overall width was 70
in. The entire assembly was centered under the test deck and support as
described in the next section.

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

RACEWAY SUPPORTS

The special cross fitting was supported under the test deck with a 'cage"
constructed of 3 in. steel channel. A rectangular frame 60 in. wide by 61 in. deep
was fashioned for the fitted to rest on. The frame was constructed of 3 in. steel
channel, butt welded at the intersecting corners. The front and rear channel
sections were positioned with the flanges facing outward and the left and right
sections were oriented with the flanges facing inward. A vertical section of 3 in.
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steel channel was fillet welded to each corner of the bottom framework. The
vertical sections were sized to place the bottom of the cable tray side rail 36 in,
below the insulated steel deck. The free ends of the vertical channels were
attached to 6 in. long sections of 4 in. x 4 in. x 112 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 Protection, Inc., Promat-L Board).

The two cable tray sections were supported and held in position by a single
'trapeze" type hanger using 3 in. steel channels bolted and welded together. The
assembly consisted of a single horizontal span of 3 in. steel channel traversing
beneath the two cable trays which was supported at the ends by vertical runs of 3
in. steel channel. 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 L'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 Protection, Inc., Promat-L Board). The hanger was mounted 12 in.
inboard of the free ends of the tray sections.

THERMOCOU'PLE 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: ±1.10 C, purchased
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
Dpre.s-SURE" tool. Wires instrumented as such were installed in the following

locations: one extended along the rear 18 in. cable tray, on the surface of the tray
rungs, and, right to left, through the special tray fitting, one extended along the
front 18 in. cable tray, on the surface of the tray rungs, and, right to left, through
the special tray fitting, one passed, front to rear, through the left side of the
special tray fitting, on the surface of the tray rungs and one passed, front to rear,
through the right side of the special tray fitting, on the surface of the tray rungs.

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
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threaded hole at each location. The thermocouple leads were run in the tray
cavity to a common point on the special fitting ( the rear outlet on the left side). A
1-1/2 in. diameter steel conduit extended from the mouth of the fitting, into an LB
fitting, and passed vertically through the steel upper deck. This conduit was
placed to provide passage for instrumentation leads and did not comprise a
portion of the test sample. The addition of this conduit was necessary as no
raceway penetrations were present in the cable tray design being evaluated.

A hole in the steel deck was provided around the instrumentation conduit and the
perimeter was edged with 3 in. steel channel (flanges out). This blockout was
sealed with Dow Corning 3-6548 RTV silicone foam material (after installation of
the fire barrier material onto the conduit to protect the thermocouple leads). An
internal seals was similarly constructed where the conduit exited the test furnace
enclosure.

THERMO-LAG®& 330-1 INSTALLATION HIGHILLGHTS

Thermo-Lage 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-Lag,
330-1 on the test assembly are shown in Appendix G.

Thermo-LA 1'330-1 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.

Thenno-Lags ,330-1 Sublinmng Trowel Grade Materia

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.

3M M2OA Mat

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

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

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

Application Methods

The 10 GA steel angles were cut to fit across the large tray fitting and between the
two parallel trays. Threaded steel rod was used to connect the top and bottom
angle sections together and to clamp them onto the tray side rails. The enclosure
for the cable tray fitting and the cable tray sections was constructed from nominal
5/8 in. thick V-ribbed panels. The V-ribs were hammered flat along the tray edges
where they came in contact with the 10 GA steel angle to obtain a tight fit. The
pieces were pre-buttered with trowel grade material where they mated to any
metal or 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. Strips of nominal 3/8 in. flat board material were cut
(approximately 6 on. wide) and placed over seams. The strips were pre-buttered
prior to installation. Additional washers and nuts were added to secured the
strips to the enclosure. After the completed assembly had dried (approximately 24
fours), the final tie wires were installed on 6 in. spacing where possible.

The 'Eighteen Inch Rule' for Thermo-Lage 330-1 was applied to the supports.
Two 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 (approximately 6 in. wide) of M2OA was installed
over the M2OA to Thermo-Lagt 330-1 interface joint.

TEST R LT'S - ' ' --

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.
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The test was conducted on September 8, 1994, by Herbert W. Stansberry II, Project
Manager, with the following persons present:

Pat Madden - USNRC
J.J. Pierce - T.V.A.
Mark Salley - T.V.A.
Bill Baker - T.V.A.
Rich Lohman - 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 9:27 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 0:25
(min:sec) the outside surface of the test item was beginning to turn brown, and by
1:48 (min:sec) had ignited fairly uniformly across the exposed surfaces. By 3:46
(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
majority of the exposed surfaces of the test items were observed to be covered with
a layer of black ash and the external stress skin was observed to be exposed in
spots where the trowel grade skim coat had peeled away. The majority of the
outermost coat of trowel grade was gone from the underside of the assembly.

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 30° 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. After approximately
2 minutes of hose stream exposure on the bottom of the test sample, the deck was
lowered to allow exposure of the top of the test item. After an additional two
minutes the deck was raised to once again exposed the bottom of the sample.
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Following the hose stream test, the Thermo-Lage 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 and strips of the
external stress skin were dislodged in places. Much of the 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.

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) (OF)

FRONT 18" CABLE TRAY
Front Tray Side Rail 246 236
Rear Tray Side Rail 292 271

Bare #8 Wire on Rungs 308 288

REAR 18" CABLE TRAY
Front Tray Side Rail 298 276
Rear Tray Side Rail 258 248

Bare #8 Wire on Rungs 321 291

SPECIAL TRAY FITTING
Front Side Rail Sections 262 246
Rear Side Rail Sections 249 237

Right Side Rail Sections 267 263
Left Side Rail Sections 271 265

Right Bare #8 Wire on Rungs 301 286
Left Bare #8 Wire on Rungs 305 284

The average initial temperature for all thermocouples at the start of the test was
90'F, yielding an allowable temperature increase of 250'F, or 340'F actual for the
average temperatures. (A 3250 F increase above the 90'F initial temperature yields
a maximum allowable individual temperature of 415'F, in accordance with
ASTM E119-88.) All of the thermocouples on within the cable tray system 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-Lage 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

LOCATION OBSERVATION

Top horizontal section. Panel sagging into tray cavity approximately 1
in. to 1-1/2 in. Much of outer char layer
dislodged by hose stream test, exposing layer of
external stress skin below. Up to 3/4 in. char
depth over external stress skin in places.
Approximately 1/2 in. char depth under
external stress skin. Between 1/4 in. and 3/8 in.
of uncharred material remaining.

Bottom horizontal section. Much of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Up to 3/4 in. char depth over
external stress skin in places. Approximately
1/2 in. char depth under external stress skin.
Between 1/4 in. and 3/8 in. of uncharred
material remaining. Approximately 1/2 gal. of
liquid flowed from tray cavity during
disassembly. This liquid was deemed to have
been moisture driven out of the Thermo-Lage
330-1 materials as steam during the fire
exposure. Note: the temperature of barrier
interior is at or near steam point of water
during exposure. See OPL test report No. 11960-
97185 which notes a steam leakage at an
external penetration seal during fire exposure.
The liquid inside the barrier system condensed
due to the cooling effects of the water hose
stream test (and was discovered during
disassembly). There were no barrier openings
discovered at the end of the hose stream test and
therefore no evidence of water intrusion from
the hose stream test.
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LOCATION (cont.) OBSERVATION

Tray side rails. Much of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Between 1/4 in. and
3/8 in. of uncharred material remaining.

Tray end. Much of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Between 3/8 in. and
1/2 in. of uncharred material remaining. Inner
panel of material totally intact.

REAR 18 in. CABLE TRAY

LOCATION OBSERVATION

Top horizontal section. Panel sagging into tray cavity approximately 1
in. to 1-1/2 in. Much of outer char layer
dislodged by hose stream test, exposing layer of
external stress skin below. Up to 3/4 in. char
depth over external stress skin in places.
Approximately 1/2 in. char depth under
external stress skin. Between 1/4 in. and 3/8 in.
of uncharred material remaining.
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OBSERVATION

Much of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Up to 3/4 in. char depth over
external stress skin in places. Approximately
1/2 in. char depth under external stress skin.
Between 1/4 in. and 3/8 in. of uncharred
material remaining. Approximately 1/2 gal. of
liquid flowed from tray cavity during
disassembly. This liquid was deemed to have
been moisture driven out of the Thermo-Lagt
330-1 materials as steam during the fire
exposure. Note: the temperature of barrier
interior is at or near steam point of water
during exposure. See OPL test report No. 11960-
97185 which notes a steam leakage at an
external penetration seal during fire exposure.
The liquid inside the barrier system condensed
due to the cooling effects of the water hose
stream test (and was discovered during
disassembly). There were no barrier openings
discovered at the end of the hose stream test and
therefore no evidence of water intrusion from
the hose stream test.

Tray side rails. Much of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Between 1/4 in. and
3/8 in. of uncharred material remaining.

Tray end. Much of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Between 3/8 in. and
1/2 in. of uncharred material remaining. Inner
panel of material totally intact.
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SPECIAL 18 in. CABLE TRAY FITTING

LOCATION

Top horizontal section.

UBbhHVA11UN

Panels sagging into fitting cavity approximately
1/2 in. to 1 in. Most of outer char layer dislodged
by hose stream test, exposing layer of external
stress skin below. Approximately 1/2 in. char
depth under external stress skin. Between 3/8
in. and 1/2 in. of uncharred material
remaining. Material totally intact under strips
along seams and joints. Trowel grade mounds
covering nuts and washers in place and mostly
intact.

Bottom horizontal section. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Between 1/4 in. and
3/8 in. of uncharred material remaining.
Material totally intact under strips along seams
and joints. Trowel grade mounds covering nuts
and washers in place and mostly intact.

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

Tray fitting outlets. Much of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Between 3/8 in. and
1/2 in. of uncharred material remaining. Inner
.panel of material totally intact.

Tray supports. Much of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Between 1/4 in. and
3/8 in. of uncharred material remaining.
Thermo-Lag® 330-1 material mostly intact at
interface with 3M M20A. Outer layer of 3M
M20A mostly dislodged. Inner layer intact but
waterlogged and discolored.
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CONCLUSIONS

The cable tray configuration evaluated in this test procedure, clad with Thermo-
Lag® 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 investigated the feasibility and performance of non-Thermo-Lag fire
barrier material interfacing with Thermo-Lage 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-Lage 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-Lage 330-1
by approximately 6 in. Prior to cladding, the support members were
instrumented with glass 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. Two 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
three layers were applied to Project No. 11960-97187. 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 1000'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 maximum temperature for each deck and
allows a direct comparison among the three. The horizontal line represents the
1000'F allowable temperature limit.

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

..11960-97187 Support Max Tamp (IF) - 3 Layers

-1 1960-97185 Support Avg Temp (IF) 1 Layer
- 11960-97186 Support Avg Temp (IF) - 2 Layers

.11960-97187 Support Avg Tamp (IF) - 3 Layers

a
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Time (min) 4.
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As the graphs on the previous page 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 1000'F.

* 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 (1810 C) above its initial
temperature, the ERFES 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 seals).

5.1.3 Establish the criteria, guidelines, drawings (final),
recommendations, hold points, etc., to govern the installation
of the Thermo-Lac 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 dares are good through the end of the exp-ration 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"1 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 6%8" 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" 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 J g#8 copper conductors (one routed on top of the center cableand the other under the rungs of the tray) shall be installedand instrumented along the entire length of the tray beingprotected.

One tray will contain 321-4/C #16 within the BRFBS. Two bare I RI#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 withinthe ERPBS. A bare #8 copper conductor routed under the trayrungs will be installed and instrumented along the entirelength 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 ERFBS will contain a single #8 AWG bare copperconductor within the ERFBS and are to be in accordance withsection 4.4 of reference 4.3 (UL 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 toinstallation 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) certificationsof 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 ERFBS 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 a
hose stream delivered through a 14-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.
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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.
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APPENDIX A

DESIGN DRAWINGS
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

Be WASHINGTON, D.C. 2055S

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 1 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 to Separate
Redundant Safe Shutdown Trains Within the Same Fire Area." This guidance will
be used by the staff to review and evaluate the adequacy of fire endurance
tests 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 85-10, for application in that specific (future review)
context.

BACKGROUND

On April 24, 2986, the NRC issued GL 86-10 in order to aive the industry
additional cuidance on implementing txRC fire protection requirements. The
Caidance in GL 86-20 did not chance the requirement to separate one saTe
shutdown train from its redundant train with either 2 I-hour or a 3-hour fire
rated barrier, in Enclosure 2 to UL 80-10, the NRC staff responded to
industry questions. Question 3.2.1 of the enclosure Drovided the s5tff
position on fire endurance test acceptance criteria for fire barrier cable
tray wraps. in its response, the staff stated that Chapter 7, "Tests of
Nonbearing Walls and Partitions," of National Fire Protection Association
(NFPA) Standard 231, "Standard Methods of Fire Tests of Buildino
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 States
Utilities Company on a Thermo-Lag 330-1 fire barrier installed on a wide
aluminum cable tray and the associated fire test failure. On
December 6, 1991, the NRC issued IN 91-79, "Deficiencies in the Procedures for
Inst.211ing Thermo-Lag Fire Barrier Material," which cave information on
deficiencies in procedures that the Thermo-Lag vendor (Thermial Science,
Incorporated) provided for constructing Thermo-Lag 330-1 fire barriers. In

9403240197
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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 Findings, 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-Lag raceway fire
barrier systems for Comanche Peak Steam Electric Station. Under this program,
TU Electric performed an initial fire barrier test series during 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 of
American Nuclear Insurers (ANI) as specified in ANI Information
Bulletin 5(79), "ANI/MAERP Standard Fire Endurance Test Method to Qualify 2
Protective Envelope for Class IE 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 toS 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 haveSa fire protection plan that satisfies General Design Criterion (GDC) 3. GDC 3
requires 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 GDC 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 (BTP) 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 NFPA Standard 251,
"Standard Methods of Fire Tests of Building Construction and Materials," by
subjecting a test specimen that represents the materials, workmanship, method
of assembly, dimensions, and configuration for which a fire rating is desired
to a "standard fire exposure."

Some licensees have used the acceptance criteria of ANI Bulletin No. 5(79), to
evaluate the performance of their fire barrier systems. The ANI test
methodology, which ANI issued for insurance purposes only, requires that
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 the
cables inside the fire barrier to pass a low voltage 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 without
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

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

2 The 163 0C [325 -F] temperature condition was established by allowing the
temperature of the unexposed side of the fire barrier to rise 139 'C [250 'F]
above the assumed 240C [75'F] ambient air temperature, as measured by the

-
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* 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 1 are
Ucceptable for determining the adequacy of fire barrier systems proposed by
W censees 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 80-10 acceptance
criteria.

Evaluation and Application of Fire Endurance and Functionality 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 CC [250 'F] above its initial temperature; and

jthermocouples within the test specimen at the onset of the fire exposure, during
* e fire test.
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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 9.5.1,

"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 acceptable 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 the

deviating conditions should be submitted with the exemption request. The

review guidance provided in Enclosure 1 provides specific guidance for

demonstrating cable functionality, including subjecting the cables to Mlegger

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.

4 When 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

inspection 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
W endurance 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.

BACKFIT 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
acceptable for demonstrating that fire barrier systems can serve the required
..re-resistive function and maintain the protected safe shutdown train free of

Wire 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
backfits 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.
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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 Acceptance Criteria
for Fire Barrier Systems Us-ed 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
(301) 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 (APCSB) 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 50.48, "Fire Protection."

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

Program for Nuclear Power Facilities Operating

Prior to January 1979."

July 1981 NUREG-0800, Standard Review Plan (SRP), 9.5.1,

"Fire Protection for Nuclear Power Plants."

In addition to the above fire protection guidance 
and regulations, the NRC, 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 50," October 19, 1923; and GL 86-10,

"Implementation of Fire Protection Requirements," 
April 24, 1986. 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 adoption

of a standard license condition, a licensee can make changes 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 50.59.

The aforementioned NRC documents provided NRC staff guidance concerning fire

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 provided



Generic Letter 86-10, Supp. 1 - 2 - Enclosure 1

* 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. 5 They provide fire resistance protection, as required by
Appendix R , 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
* construction 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-temperature fire
endurance exposure, unexposed side temperature rise, and hose stream
impingement) are considered to have a specific fire resistance rating.

Enclosure 1 to GL 86-10, "Interpretations of Appendix R," provided additional
guidance with respect to the term "free from fire damage." Interpretation 3,
"Fire Damage," states, "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."

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 deorade 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

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

provided for the use of material which does not meet the 325 OF 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 OF] 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-

combustible.

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 hours

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 exposure and have successfully met the

established test acceptance criteria (fire barrier test acceptance criteria

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 rating 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 *C [250 OF]

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

thermocouples within the test specimen at the onset of the fire exposure during

the fire test.
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* Raceway - Cable trays, conduits, junction boxes, and other components used to

support and route cables from circuit termination to circuit termination.

Raceway 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 unexposed
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 that the maximum temperature does
not exceed 139 OC [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,-and
free standing equipment enclosures separating safe shutdown functions within
the same fire area, the barrier is acceptable.

NRC fire protection guidance 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
tested 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
ASTM E-119 should be consulted with regard to the placement of thermocouples
on the specimen.
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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 IIL.M, "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 "[igf 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 capability,"

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 86-10, 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 guidance on the cold side temperature for fire

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 0C [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 OF + 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 resulting
from the thermal affects 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 for
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.
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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 plant without protecting
the cable tray supports, then the test program should duplicate these field
conditions. In addition, the fire test program should encompass or bound
raceway sizes and the various configurations for those fire barrier systems
installed in the plant. It 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
configurations representative of in plant conditions (e.g., the mass
associated with typical steel conduits and cable trays, representative
internal and external penetration seals). If cables are included in the
raceway fire barrier test specimen, these cables should be representative of
the installed plant-specific cables.

Measuring cable temperatures is not a reliable means for determining excessive
temperature conditions which may occur at any point along the length of the
cable during the fire test. In lieu of measuring the unexposed surface
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
Endurance Protective Envelope Systems for Class IE Electrical Circuits,"
specified that cable temperatures be monitored by thermocouples. Industry
considers this the proper location for determining the temperature rise within
the raceway fire barrier system. Since cable jackets have a low thermal
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conductivity, the actual local temperatures of the cable jackets indications
* of 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 test 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.

Thermocouple Placement - Test Specimens Containino Cables

The following are acceptable placements of thermocouples for determining the
thermal performance of raceway or cable tray fire barrier systems that contain' ables during the fire exposure:

Conduits - The temperature rise on the unexposed surface of a fire
barrier system installed on a conduit should be measured by placing 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. Thermocouples should also be
placed immediately adjacent to all structural members, supports, and
barrier penetrations.

Cable Trays - The temperature rise on the unexposed surface 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
bare copper conductors, a -13 mm [±½ 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 shou d 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
thermocouples placed every 305 mm [12 inches] on the cables routed
within the air drop and by a stranded AWG & 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 immediately adjacent to all supports and barrier
penetrations.

With the exception of airdrops, the installation of thermocouples 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 acceptable
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 of
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 on one side rail
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will be averaged separately from the other side rail. I, (
temperature conditions measured by thermocouples on the tw lii
conductors should be averaged separately. I,

Junction Boxes - For small JBs which have only one therno(:)j,
on each JB surface, the individual JB surface thermocoupl(P; 11. 'ti
averaged together. For larger JBs which have more that One ii1
placed on each JB surface, the thermocouples on the indiv I ;lli I
surfaces should be averaged together.

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

The averages of any thermocouple group during the fire test sholit
139 'C [250 °F] above the unexposed side temperature within the 1(1 "1 ""1l
test specimen at the onset of the fire endurance test. In addir I,,,
temperature of each individual thermocouple will be evaluated hid Iv liii
thermocouple conditions should not exceed the 139 OC [250 OF] tel lin
by more than 30 percent.

Thermocouple Placement - Test Specimens Without Cables

The following are acceptable thermocouple placements for deternim1 il
thermal performance of raceway or cable tray fire barrier system ll dII
contain cables: f

Conduits - The temperature rise of the unexposed surface (I ,
barrier system installed on a conduit should be measured by IIl 11X
thermocouples every 152 mm [6 inches] on the exterior con(fI1 II
between the conduit and the unexposed surface of the fire Ii

material. These thermocouples should be attached to the (;,
conduit surface opposite of the test deck and closest to l, I"
fire source. The internal raceway temperatures should be , id
stranded AWG 8 bare copper conductor routed through the 'UI l,
the conduit system with thermocouples installed every 152 'il t
along the length of the copper conductor. Thermocouples , hi,,
placed immediately adjacent to all structural members, suplilI lla,,
barrier penetrations. . nil

Cable Trays - The temperature rise on the unexposed surface-i ol
barrier system installed on a cable tray should be measured ly lt
thermocouples every 152 mm [6 inches] on the exterior surf'ly, h11111

tray side rails between the side rail and the fire barrier n,;,lr ail,
Internal raceway temperatures should be measured by a strarj(Jlic AW;I
bare copper conductor routed on the top of the cable tray ri, 1, ,W(' I
the entire length and down the longitudinal center of the I (111th

with thermocouples installed every 152 mm [6 inches) along l, nv I
the copper conductor. Thermocouples should be placed imrrt. Iitl
adjacent to all structural members, supports, and barrier I I I i811

v e
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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 immediately
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 fire
barrier should be averaged together. 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 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 copper
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 averaged
together. For JBs that have more that one thermocouple on each JB
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 'C [250 'F] above
the unexposed side temperature within the fire barrier test specimen at the
onset of the fire endurance test. In addition, the temperature of each
individual thermocouple will be evaluated. Individual thermocouple conditions
should not exceed the 139 'C [250 'F] temperature rise by more than
30 percent.
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* a fire barrier test specimen without cables does not meet the average or
...-ximum 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 ½-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 [1A-inch] playpipe nozzle
onto the test specimen after the fire exposure test. The stream is applied
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 psi]. The application of
the stream is to all exposed parts of the-specimen for a minimum duration of 1

nute for 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 immediately 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 applied at random to all exposed surfaces of the test
specimen through 'a 6.4 cm [2½-inch] national standard playpipe -
with a 2.9 cm [i -inch] orifice at 2 pressure of 207 kPa [30 psi]
at a distance of 6.1 meters [20 feet] from the specimen.
(Duration of the hose stream application - 1 minute for a 1-hour
barrier and
2½ minutes for a 3-hour barrier); or

- The 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 degrees with a nozzle pressure of 517 kPa [75 psi] and
a minimum discharge of 284 lpm [75 gpm,] with the tip of the nozzle
at a maximum of 1.5 meters [5 feet] from the test specimen.
(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 2 discharge
angle of 15 degrees with a nozzle pressure of 517 kPa [75 psi] and

- 1 2 - Enclosure 1
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a minimum discharge of 284 1pm [75 gpm] with the tip of the nozzle
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 required to be noncombustible
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 1E Electrical Circuits,"
specified a circuit integrity test. The intent of 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 integrity test
voltage is 8 to 10 volts DC; therefore the loss of circuit integrity under
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
NRC 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 test
time-temperature profile, the EQ test data would provide a viable mechanism to
ensure cable functionality. A large body of EQ test data for many cable types

Attachment to Enclosure I
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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 materials used as cable insulation and cable jackets by the
nuclear industry are thermoplastics 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 "F3. Thermosetting electrical conductor
insulation materials usually retain their electrical properties under short-
term exposures to temperatures as high as 260 'C [500 'F]. Insulation
resistance (Megger) tests provide indications of the condition of the cable
insulation resistance, whereas the high potential (Hi-Pot) test provides

urance that the cable has sufficient dielectric strength to withstand the
!lied 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 overpotential
stress which is due to loss of dielectric strength of the insulation material.

If Mecger tests are not performed at frequent intervals during the fire
exposure, indications of insulation damage in insulation may go undetected.
When removed from elevated temperatures, insulation will reset. Megger 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 Megger 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.

The Meager tests (pre-fire, during the fire [if performed], and immediately
^ er the fire test conditions) should be done conductor-to-conductor for
-WIti-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) > fFK+1 Meoa-ohm 1 * 1000 (ft) 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.g.,
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 voltages's which, when
applied to power, control and instrumentation cables, would constitute an
acceptable cable functionality test.

OPERATING MEGGER TEST HIGH POTENTIAL
TYPE VOLTAGE VOLTAGE TEST VOLTAGE

Power > 1000 V ac 2500 V dc 60% x 80 V/mil (ac)
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 Megger test voltage of 1000 V dc is acceptable provided a Hi-Pot
test is performed after the Megger test for power cables rated at 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 from
IEEE 383-1974, IEEE 422-1986 and IEEE 690-1984.

- 3 - 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 exposing insulated wires and cables at ratedvoltage to elevated temperatures in a circulating air oven. The temperatureprofile for regulating the temperature in the air oven during this test is thetemperature measured by the AWG 8 bare copper conductor during the fireexposure of those cable tray or raceway test specimen which were testedwithout cables.

The staff finds the test method described by UL Subject 1724, "Outline ofInvestigation 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 ProtectionSystems", with the following modifications, acceptable:

I. During the air oven test the cables are to be energized at ratedvoltage. The cables are to be monitored for conductor-to-
conductor faults in multi-conductor cables and conductor-to-groundfaults in all conductors.

2. The cables being evaluated should be subjected to the Meager andhigh potential tests, recommended above in Section IV, "CableInsulation 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 B, paragraph 83.16, 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 determinecable functionality, it is necessary to consider the operating cabletemperatures 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 'F), then the maximum temperature rise within the firebarrier system should not exceed 83 'C [150 0F] 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 0F]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 shouldreadily demonstrate the functionality of the cable circuit during and after a*re.



Generic Letter 86-10, Supp. 1 - 5 - Attachment to Enclosure I

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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Generic Letter 86-10, Supp. 1

COMPARISON OF FIRE ENDURANCE TEST CRITERIA
FOR FIRE BARRIER SYSTEMS USED TO SEPARATE

SAFE SHUTDOWN FUNCTIONS WITHIN THE SAME FIRE AREA

Enclosure 2

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

l - CLARIFICATIONl

Temperature, as
measured on the
external surface of the
Raceway, should not
exceed 163 'C [325 0F]
(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 waste has not
been used in raceway
fire barrier testing as
an indicator of barrier
failure. Visual
inspection process
provides a better
indication of barrier
condition after the
fire and hose stream
test.

Hose Stream Test - To
reflect alternative
methods found
acceptable (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 good
method for testing
erosion and cooling
effects.

I



Generic Letter 86-10, Supp. 1 - 2 - Enclosure 2

GL 86-10, SUPP. I 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.

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 to licensees to deviation from the
are exceeded (Note 5). demonstrate by acceptance criteria and
* engineering analysis. must be justified on a

O thods 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
temperature of the
cables inside the fire

hrrier at the onset of
Swe fire exoosure.

- i
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Generic Letter 86-10, Supp. 1 - 3 -
Enclosure 2

- Note 1: The 163 0C [325 0FJ temperature condition was established by

Nt allowing the internal temperature on the raceway 
surface to rise a

maximum of 139 °C [250 'F] above the initial temperature of the

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

Note 2: NFPA 251/ASTM-El19 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 0C + 42 'C = 181 'C [250 *F + 75 'F = 325 'F]) the test 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 conditions

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

projection, cable damage) which 
deviate from the acceptance

criteria, an engineering analysis which 
clearly demonstrates the

functionality of the 
protected components 

or cables should be

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

functionality tests is to justify 
observed deviations in fire

barrier performance. Engineering analyses justifying these

deviations should not rely 
substantially uoon the equipment 

(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, plant-specific

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

barrier temperature rise criteria 
are exceeded. These cables wil.l

be exposed to a temperature 
profile as determined by the internal

raceway thermocouples during 
the fire test. Cables will be tested

at rated voltage. Megger 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: Megger 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 volts ac to a Hi-Pot test (60

percent) immediately after the fire exposure.

,.1I
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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 of fire barrier systems on the appropriate test method and
acceptance critria for electrical fire barrier systems. The NRC has based its
methodology and criteria on National Fire Protection Association (NFPA) 251,
IStandard Metho of Fire Tests of Building Cogstruction 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 lE Electrical
Circuits." 0th r manufacturers'of fire barrier systems, such as 3M and Thermal
Ceramics, Inc., ave typically used Underwriters Laboratory (UL) test methods and
acceptance critvia such as "UL Subject 1724, "Outljne of Investigation for Fire
Tests for Elec 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 cdlities 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 alterna ive 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 ming 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 automatic fire suppression system shall be installed in the fire area;
or

1
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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 ai automatic fire suppression system shall
be Installd 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
Mratedu 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 uit protection, American Nuclear Insurers (ANI) prepared
Guidelines 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 4riteria in the ANI document are not definitive.

Position

The fire testing methodology and acceptance criteria for electrical cable systems
should be unique 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 t of temperature changes within the electrical circuit
protect iv system caused by the heat transfer through the electrical
circuit p otective system to the electrical conductor or raceway, or both,
during th external fire exposure test.

* Determina ion of the integrity of the electrical circuit protective system
during the 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 4ithin the electrical circuit protective system durinp the
external tre exposure test and during the water hose stream test.

Details such as thermocouple types and placements are discussed in this test
method. The test 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 Mate the electrical circuits. With the bare conductor method
the thermocoupl measurements can be correlated to actual cable qualification
tests as descried in Appendix B of UL Subject 1724.

TVA considers ttat UL Subject 1724 is the most appropriate test method currently

2



available for determining the fire resistance rating of electrical fire barrier
systems. TVA wil1 use UL Subject 1724 with the following clarifications to
perform tests of iThermo-lag 330 electrical circuit protective systems intended
for use at Watts IBar:

(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 ext rior thermocouples is less than 250DF (121oC) above their
initial teperature and no individual thermocouple is in excess of 325oF
(163-C) abo'e its initial temperature, the fire barrier will be considered
acceptable for use with any type cable.

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

(3) Section 5, ose 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 15. with a nozzle pressure of 75 psig and a
minimum di charge of 75 gpm.7 TVA considers that this would accurately
represent the mechanical impact, erosion and cooling effects that would
exist in A'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 Ut 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).

3
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TC #14 TC #16

b TC #17 NOTE:

All thermocouples were spaced 6- o.c.
= and were held in place by clamping the

thermojunction under the head of a
I small screw tapped into the cable tray

side rail.
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Fig. 6 Thermocouple Locations -
Test Deck #2, Rev. 1
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97186

Project #: 97186
, OTE:

is Log is to be used to document the preciseD
cation of the thermocouples located on each test Test Deck 2

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

Including Special Cross Fitting-

TC Number Description of exact physical location
El On vertical centerline of the tray side rail, 4" left of the free end.
E2 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E3 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E4 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E5 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E6 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E7 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E8 On vertical centerline of the fitting side rail, 6" left of the previous

thermocouple.

E9 On vertical centerline of the fitting side rail, 6" left of the previous
thermocouple.

E10 On vertical centerline of the fitting side rail, 6" left of the previous
thermocouple.

Ell On vertical centerline of the fitting side rail, 6" left of the previous
thermocouple, 2" from the end of the cross opening. -

E12 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped
section of fitting side rail toward the front of the furnace), 2" from the end of
the cross opening, directly across from the previous thermocouple.

E13 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped
section of fitting side rail toward the front of the furnace), in the center of the
section of fitting side rail between the two front cross openings.

E14 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped
section of fitting side rail toward the front of the furnace), 2" from the end of
the cross opening, directly across from thermocouple E12.

E15 On vertical centerline of the fitting side rail, 2" from the end of the cross
opening, directly across from the previous thermocouple.

E16 On vertical centerline of the fitting side rail, 6" left of the previous
thermocouple.

E17 On vertical centerline of the fitting side rail, 6" left of the previous
thermocouple.

E18 On vertical centerline of the fitting side rail, 6" left of the previous
thermocouple, 2" from the cross opening.

TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
L~opper 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. 97186

Project #: 97186
. OE:'s Log is to be used to document the precise Tet Dek 2

ation 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 Side Rails

Between The Two 18" Trays

TC Number Description of exact physical location
E19 On vertical centerline of front tray rear rail, 4" left of the free end.
E20 On vertical centerline of front tray rear rail, 6" left of previous thermocouple.
E21 On vertical centerline of front tray rear rail, 6" left of previous thermocouple.
E22 On vertical centerline of front tray rear rail, 6" left of previous thermocouple.
E23 On vertical centerline of front tray rear rail, 6" left of previous thermocouple.
E24 On vertical centerline of front tray rear rail, 6" left of previous thermocouple.
E25 On vertical centerline of front tray rear rail, 6" left of previous thermocouple.
E26 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped

section of fitting side rail toward the right of the furnace), 6" from the previous
thermocouple, directly across from E8.

E27 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped
section of fitting side rail toward the right of the furnace), in the center of the

- - section of fitting side rail between the two right cross openings.
E28 On vertical centerline of rear tray front rail, 4" left of the free end.
E29 On vertical centerline of rear tray front rail, 6" left of previous thermocouple.
E30 On vertical centerline of rear tray front rail, 6" left of previous thermocouple.
E31 On vertical centerline of rear tray front rail, 6" left of previous thermocouple.
E32 On vertical centerline of rear tray front rail, 6" left of previous thermocouple.
E33 On vertical centerline of rear tray front rail, 6" left of previous thermocouple.
E34 On vertical centerline of rear tray front rail, 6" left of previous thermocouple.
E35 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped

section of fitting side rail toward the right of the furnace), 6" from the previous
thermocouple, directly across from thermocouple E26.

E36 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped
section of fitting side rail toward the left of the furnace), 2" from the end of the
cross opening, directly across from E18.

E37 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped
section of fitting side rail toward the left of the furnace), in the center of the
section of fitting side rail between the two left cross openings.

E38 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped
section of fitting side rail toward the left of the furnace), 2" from the end of the
cross opening, directly across from thermocouple E36.

s shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
per 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. 97186

Project#: 97186
NOTE:

is Log is to be used to document the precise Test Deck 2
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 Rear Side Rail

Including Special Cross Fitting

TC Number Description of exact physical location
E39 On vertical centerline of the tray side rail, 4" left of the free end.
E40 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E41 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E42 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E43 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E44 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E45 On vertical centerline of the tray side rail, 6" left of the previous thermocouple.
E46 On vertical centerline of the fitting side rail, 6" left of the previous

thermocouple.
E47 On vertical centerline of the fitting side rail, 6" left of the previous

thermocouple.
E48 On vertical centerline of the fitting side rail, 6" left of the previous

thermocouple.
E49 On vertical centerline of the fitting side rail, 6" left of the previous

thermocouple, 2" from the end of the cross opening.
E50 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped

section of fitting side rail toward the rear of the furnace), 2" from the end of the
cross opening, directly across from the previous thermocouple.

E51 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped
section of fitting side rail toward the rear of the furnace), in the center of the
section of fitting side rail between the two front cross openings.

E52 On vertical centerline of the fitting side rail (in the center, horse-shoe shaped
section of fitting side rail toward the rear of the furnace), 2" from the end of the
cross opening, directly across from thermocouple E50.

E53 On vertical centerline of the fitting side rail, 2" from the end of the cross
opening, directly across from the previous thermocouple.

E54 On vertical centerline of the fitting side rail, 6" left of the previous
thermocouple.

E55 On vertical centerline of the fitting side rail, 6" left of the previous
thermocouple.

E56 On vertical centerline of the fitting side rail, 6" left of the previous
thermocouple, 2" from the cross opening.

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



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97186

Project#: 97186
, OTE:

is Log is to be used to document the precise Test Deck #- 2
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 Front

Tray Section (left to right across fitting)

TC Number Description of exact physical location
C57 On bare #8 wire on tray rungs, 4" left of the free end of tray.
C58 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C59 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C60 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C61 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C62 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C63 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C64 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C65 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C66 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C67 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C68 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C69 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C70 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C71 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C72 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C73 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C74 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C75 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
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4

4

4

4

4

4

4

4

4

4

JTE: TUs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
-O~TrE: 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 TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97186

Project#: 97186
!OTE:

s Log is to be used to document the precise T__t Dck # 2
ation 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 in Rear

Tray Section (left to right across fitting)

TC Number Description of exact physical location
C76 On bare #8 wire on tray rungs, 4" left of the free end of tray.
C77 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C78 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C79 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C80 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C81 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C82 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C83 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C84 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C85 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C86 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C87 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C88 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C89 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C90 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C91 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C92 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C93 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.
C94 On bare #8 wire on tray rungs, 6" left of the previous thermocouple.

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



THFRMOCOUPLE PLACEMENT LOG - PROJECT NO. 97186

Project #: 97186
j STE:

is Log is to be used to document the precise Test Dek 2
cation of the thermocouples located on each test e ec # 2

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

Fitting (front to rear across fitting)

TC Number Description of exact physical location
FRONT TO REAR ACROSS RIGHT SIDE OF FITTING

C95 On bare #8 wire on tray rungs, 2" from the front cross opening.
C96 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C97 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C98 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C99 On bare #8 wire on tray rungs, 6" from previous thermocouple.

C100 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C101 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C102 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C103 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C104 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C105 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C106 On bare #8 wire on tray rungs, 6" from previous thermocouple, 2" from the rear

cross opening

-_ FRONT TO REAR ACROSS LEFT SIDE OF FITTING
C107 On bare #8 wire on tray rungs, 2" from the front cross opening.
C108 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C109 On bare #8 wire on tray rungs, 6" from previous thermocouple.
Clio On bare #8 wire on tray rungs, 6" from previous thermocouple.
C111 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C112 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C113 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C114 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C115 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C116 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C117 On bare #8 wire on tray rungs, 6" from previous thermocouple.
C118 On bare #8 wire on tray rungs, 6" from previous thermocouple, 2" from the rear

cross opening

PTE: Ts shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
. Sopper 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 No. 11960-97186
Steel Supports
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TVA / TSI

Time
(min)

0
1
2
3
4

5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
2 0
2 1
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

Std
(0F)

68
254

440

627

813

1000
1060

1120

1180

1240

1300

1327

1 346
1364

1380

1395

1410

1423

1436

1448

1459

1470
1480

1490

1 499

1508

1517
1 525
1533

1541
1548

1555
1562
1569
1576

1582

1588

1594

1 600

1606

Front Tray
Bare #8

Max Temp
(OF)

Avg
(OF)

88

159
402

812

1046

1111

1111

1089

1068

1074
1157

1286

1369
1386

1366

1349

1353

1366

1378

1 392

1407

1423
1441

1455

1466

1476

1485
1493
1502

1508
1 520
1534

1550
1557

1563

1571

1577

1580

1585

1597

September 8, 1994

Front Tray
Bare #8

Front Tray
Rear Rail

Avg Temp Max Temp
(OF) (OF)

Max Temp J

(OF)

90

90

90

90

91

91

92

92

93

95

97

1 00

103

1 06

11 0

114

118

122

127

131

135

139

143

147

151

156
160

166
170

175
179

183
187

1 90

1 94

1 97

201

203

205

207 GA

0o

kvg Temp
(OF)

90

90
90

90

90

90

91

91

92
94

96

98

101

1 05

108

112

116

121

125

129

1 33
1 37

141

145

149

154

158
163

1 67
171
176

1 80
184
187

191

1 94

197

200

202

PO 204
to

Af

Project No. 97186

Front Tray Front Tray
E119 Furnace Front Rail Front Rail

-C ad 6

91

91
91

91

91

91

91

92

94
96

99

1 02

1 06

1 09
113

117

121

125

1 30

134

1 39
144

149

1 54

159

164

169
173

178

1 82
1 86

1 90
193

1 97

200

203

205

208

212

216

90

90

90

90

90

90

91

92

93

95
97

1 00

103

106

1 09

113

116

120

124

128

1 32
137

141
146

150

155

159
164

168

173
177

181
185

188

1 92

195

199

202

205

207

90

90

90

90

90

90

91

91

93

95

98
1 01
1 05
1 09
113

117

121

125
128

1 32

136

140

144

148

152

156

160
1 64

168

172
176
179
1 83

187
190

193

196

1 99

202

205



September 8, 1994

Front Tray Front Tray
E119 Furnace Front Rail Front Rail

Time
(min)

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

Std
(OF)

1612
1617
1622
1627
1633
1638
1642
1 647
1 652
1656
1661
1665
1669
1674
1678
1682
1 686
1690
1693
1697
1701

Avg
(OF)

1 604
1608
1612
1619
1625
1630
1631
1636
1641
1644
1648
1654
1658
1664
1665
1671

1 677
1677
1 675
1681
1689

Max Temp:
Max Allowed:

Max Temp
(OF)

210
211
212
213
214
214
215
216
217
219
221
223
225
228
230
232

235
238
240
243
246

246
415

0

Avg Temp
(OF)

206
207
208
210
210
211
212
213
214
215
216
218
219
221
223
225
227
229
231
233
236

236
340

Pro
1*44A

Front Tray
Bare #8

Max Temp
(OF)

220
225
229
234
239
244
249
254
259
264
268
273
277
282
286
290
293
297
301
304
308

308
416

Front Tray
Bare #8

Avg Temp
(OF)

211
214
218
221
224
228
231
235
239
242
246
250
254
259
263
267
271
276
280
284
288

288
340

Front Tray
Rear Rail

Max Temp
(OF)

208
211
213
216
219
223
226
230
234
238
242
247
252
256
261
266
271
277
282
287
292

292
415

P 0
$4,

TVA / TSIProject No. 97186



Project No. 97186 TVA / TSI September 8, 1994

Front Tray Rear Tray Rear Tray Rear Tray Rear Tray Rear Tray
Rear Rail Front Rail Front Rail Bare #8 Bare #8 Rear Rail

Time Avg Temp Max Temp Avg Temp Max Temp Avg Temp Max Temp
(min) (0F) (0F) (0F) (0F) (0F) (0F)

0 90 90 90 91 90 91
1 90 90 90 91 90 91
2 90 90 90 91 90 91
3 90 90 90 91 90 91
4 90 90 90 91 91 91
5 90 91 91 91 91 91
6 91 91 91 92 91 92
7 91 92 92 94 92 93
8 92 93 93 96 94 95
9 94 95 95 98 96 97

1 0 97 98 97 100 98 100
11 100 102 101 103 101 104
12 103 105 104 107 104 108
13 107 110 108 110 107 112
14 111 114 112 114 110 116
15 115 118 117 119 114 121
16 119 122 121 123 117 125
17 123 127 125 128 121 129
18 127 131 129 132 125 134
19 131 135 133 137 129 138
20 135 139 137 142 133 142
21 139 143 141 147 137 146
22 143 146 145 152 142 150
23 147 150 149 156 146 154
24 151 155 153 161 150 158
25 154 161 157 166 155 163
26 158 166 162 171 159 167
27 162 169 165 175 163 172
28 166 170 168 180 168 176
29 170 173 172 184 172 180
30 174 177 176 188 176 185
31 178 182 179 193 180 190
32 181 185 182 197 184 194
33 184 187 185 201 188 197
34 188 191 188 204 191 200
35 190 194 191 208 195 203
36 193 196 193 212 198 205
37 196 199 196 215 202 206
38 198 202 198 219 205 208
39 201 205 AV 1 222 209 210

0 cg
VO



September 8, 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:

VI
10gtATO

Front Tray
Rear Rail

Avg Temp
(0F)

203
205
207
209
211
214
216
219
222
226
229
233
236
240
244
248
253
257
262
266
271

271
340

Rear Tray
Front Rail

Max Temp
(OF)

208
210
213
217
220
224
228
232
236
241
245
250
255
260
265
271
276
282
287
292

- 298

298
415

Rear Tray
Front Rail

Avg Temp
(OF)

203
205
207
210
213
215
218
222
225
229
232
236
240
245
249
253
258
262
267
272
276

276

340

Rear Tray
Bare #8

Max Temp
(OF)

225
229
232
236
240
245
248
252
257
262
267
273
278
284
290
296
301
307
312
317
321

321
416

Rear Tray
Bare #8

Avg Temp
(OF)

212
215
218
221
225
229
233
236
240

- 245

249
253
258
262
267
271
275
279
284
287
291

291
340

Rear Tray
Rear Rail

Max Temp
(OF)

211
213
215
217
218
220
221
223
225
227
229
231
234
236
239
242
245
248

251
255
258

258
416

0

P 0
A1

Project No. 97186 TVA / TSI
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Project No. 97186 TVA / TSI September 8, 1994

Rear Tray Cross Cross Cross Cross Cross
Rear Rail Front Rail Front Rail Rear Rail Rear Rail Right Rail

Time Avg Temp Max Temp Avg Temp Max Temp Avg Temp Max Temp
(min) (OF) (OF) (0F) (OF) (OF) (OF)

0 91 91 90 91 91 91
1 91 91 90 91 91 91

2 91 91 90 91 91 90
3 91 90 90 91 91 90
4 91 91 90 91 91 91
5 91 91 91 91 91 91
6 91 91 91 92 92 91
7 92 92 91 93 92 92
8 94 93 92 95 93 94
9 96 95 94 97 95 97

10 99 98 96 99 97 100
11 102 101 98 103 100 103
12 105 105 101 107 103 106
13 109 109 105 112 107 110
14 113 113 109 116 111 115
15 117 117 112 121 115 119
16 121 122 117 127 119 123
17 126 126 121 133 124 127
18 130 132 126 138 128 131
19 134 138 131 144 133 135
20 138 143 135 149 137 139
21 143 148 140 154 142 143
22 147 153 144 158 146 147
23 151 157 149 162 150 151
24 155 162 153 165 154 155
25 159 166 157 169 158 158
26 163 171 161 172 162 162
27 167 174 165 176 166 166
28 171 178 169 179 170 169
29 175 181 173 182 174 173
30 179 183 176 185 177 176
31 184 186 180 187 181 179
32 188 189 183 190 184 182
33 191 191 186 193 187 185
34 194 194 189 196 190 188
35 197 197 192 199 193 190
36 200 199 194 202 195 193
37 202 202 197 204 198 195
38 205 204 199 206 200 197
39 207 206 20o 207 202 199

o Po

Os 0VO co

404AYT



Project No. 97186

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 Tray

Rear Rail
Avg Temp

(O F)

209
211
212
214

215
216
217
219
220
222
224
226
228
230
232
234
237
239
242
245
248

248
341

Cross
Front Rail

Max Temp
(0F)

208
210
212
214
216
219
221
223
226
228
231
234
236
239
242
245
248
252
255
259
262

262
416

TVA / TSI

Cross
Front Rail

Avg Temp
(0F)

204
206
208
210
212
213
214
216
218
220
222
224
226
229
231
233
236
238
241
244
246

246
340

t0 A

September 8, 1994

Cross
Rear Rail

Max Temp
('F)

209
210
212
213
214
216
218
219
221
222
224
226
228
230
232
234
237
240
243
246
249

249
416

Cross
Rear Rail

Avg Temp

(OF)

204
205
207
208

210
211
212
214

215
216

218
219
221
223
224
226
228
230
233
235
237

237
341

Cross
Right Rail

Max Temp
(OF)

201
202
203
205
207
209
212
215
218
222
226
229
232
237
241
246
250
255
259
263
267

267
416

A 0
/

OtA 0
V rA¶OQ

-I - r
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Project No. 97186 TVA / TSI September 8, 1994

Cross Cross Cross Cross #8 AWG Cross #8 AWG
Right Rail Left Rail Left Rail Right Side Right Side

Time Avg Temp Max Temp Avg Temp Max Temp Avg Temp
(min) (OF) (0F) (0F) (OF) (OF)

0 91 91 91 91 90
1 90 91 91 91 90
2 90 91 91 91 91
3 90 91 91 91 91
4 91 91 91 91 91
5 91 91 91 91 91
6 91 91 91 92 91
7 92 92 92 93 92
8 94 94 93 95 94
9 96 96 96 97 96

10 99 99 98 99 98
11 102 102 102 102 101
12 106 106 105 105 103
13 109 110 109 108 106
14 113 114 113 111 110
15 117 118 117 115 113
16 121 122 121 118 117
17 126 126 124 123 120
18 130 129 128 127 124
19 134 133 132 132 128
20 138 137 136 136 133
21 142 141 139 141 137
22 146 145 143 145 141
23 150 149 147 150 145
24 154 152 151 154 150
25 157 156 155 159 154
26 161 160 159 163 158
27 165 164 163 168 162
28 169 167 167 172 166
29 172 171 170 176 170
30 175 174 174 180 174
31 179 177 177 184 178
32 182 181 180 188 181
33 185 184 184 192 185
34 188 187 187 196 189
35 190 190 189 200 193
36 193 192 192 204 197
37 195 195 194 208 201
38 197 197 197 212 204
39 199 199 1 217 208

o A

OfAOeO



September 8, 1994

Time
(min)

40

41

42

43

44

45

46

47

48

49
5 0

51

52

53

54

55

56

57

58

59

60

Max Temp:
Max Allowed:

Cross
Right Rail

Avg Temp
(OF)

200
202
203
204
206
208
210
213
216
220
223
226
229
233
237
241
245
249
254
258
263

263
341

Cross
Left Rail

Max Temp
(OF)

201
203
204
204
206
209
214
221
227
232
236
241
245
249
253
256
260
263
266
268
271

271
416

Cross
Left Rail

Avg Temp
(0F)

Cross #8 AWG
Right Side
Max Temp

(OF)

201
202
203
203
205
208
213
218
223
228
232
236
240
243
246
249
252
255
259
262
265

265
341

221
225
229
233
237
241
244
248
251
255
259
264
268
273
277
282
286
290
294
298
301

301
416

Cross #8 AWG
Right Side
Avg Temp

(OF)

212
215
219
222
226
229
233
236
240
243
247
251
255
259
263
267
271
275
279
282
286

286
340

4GA Po

I"p.°
0, A

'V00 A

-1 - P
i C., i '
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Project No. 97186

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
31
32
33
34
35
36

37
38
39

- U --
TVA / TSI

Cross #8 AWG Cross #8 AWG
Left Side Left Side

Max Temp Avg Temp
(0F) (0F)

91

91

91

91

91

91

92

93
95

97

99

1 01
104

107

1i1
114

118

122

126

131

135

140

144

149

154

158
162

167
171
176

180
184

188

1 92
197

201

205

209

214

218

Clad Sup-
ports

Max Temp
(OF)

90

90

90

90

90

91

91

92

94

95

97

100

102

105

108

112

115

1 9

123

127

131

135

139

143

148

152

156

160

165

169

173

1 77

1 80

1 84

188

1 92

1 95

1 99

202

206

00

00RA

Clad Sup-
ports

Avg Temp

September 8, 1994

TC#1 TC#2 TC#3
(0F) (OF) (0F) (0F)

92

92

98

103

112

128

141

151

1 60
1 66

172

180

1 89
1 98

210

212

216

237

259

277

295

312

329

347

366

384
402
420
438

456
473

489

506
525

545

565
584

603

621

639

91

91

91

95

1 00

107

114

123
132

141

151

1 60

1 70

181

1 91

1 99

205

211

219

230

240

251

263

275

288

301
315
329
343

357
371

385

399
412

426

440

453

466

479

492

90

90

90

90

90

90

90

91

92

93

94

97

1 00

1 03

1 06

1 0

114

118

122

126

1 30

1 34

1 39

143

148

153

157
162
166

170
174
178

181

184

1 88

1 91

1 94

1 96

1 99

200

90

90

90

90

90

90

91

91

92

93

95

97

100

103

107

110

114

118

122

126

131

1 34

138

142

146

151

155

159

1 64

168

173

177

181

1 85

188

1 91

1 94

1 96

1 99

201

90

90

90

90

91

91

92

92

93

95

97
1 00

1 03

1 06

1 0

114

118

122

127

131

1 35

1 39

143

147

151

156

160
164
1 69

173
177
181
1 85

189
1 92

1 96

1 99

203

205

207



Project No. 97186

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:

TVA / TSI

Cross #8 AWG Cross #8 AWG Clad Sup- Clad Sup-
Left Side Left Side ports ports

Max Temp Avg Temp Max Temp Avg Temp
(OF)

222
226
230
235
239
244
248
253
257
262
266

271
275
279
283
287
291
294
298
301
305

305
416

(0F)

209
213
217
221

224
228
232
236
239
243
247
251
255
259
263
266
270
274
277
281
284

284
340

(OF)

656
672
688
704
719
735
750
766
781
796
811
826
840
854
868
882
895
908
920
932
944

944
417

September 8,1994 ;"

TC#1 TC#2 TC#3
(OF) (0F) (0F) (0F)

504
516
528
540
552
564
575
587
598
610
621

632
643
653
664
674
685
695
705
715
724

202
204
205
207
208
209

208
209
210
211
212
213
214
214
215
216
218
219
221
223
225

202
204
205
206
207
207
207
209
210
211
212
213
214
215
217
218
219
221
222
225
227

210
211
212
212
213
214
215
216
217
219
221
223
225
228
230
232
235
238
240
243
246

724 225 227 246
341 415 415 415

1 4 A Po

0 A

VI oOft 1



Project No. 97186 TVA / TSI. September 8,1994

Time TC # 4 TC # 5 TC # 6 TC # 7 TC # 8 TC # 9 TC # 10 TC # 11 TC # 12
(min) (OF) (0F) (OF) (0F) (OF) (OF)

0
1
2

3
4
5
6
7
8
9

1 0

1 1

12
13
14
15
176
1 7
18
1 9

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

90

90

90

90

90

90

91
92
93
94
96
99

102
1 05
1 09
113
117
121
125
129
1 33
1 37
141
145
149
153
157
161
165
1 69
173
177
1 82
186
1 89
1 92
1 95
1 97
200
202

90

90

90

90

90

90
91
91
92
94
96

99

1 02
105
1 09

113
117
121
125
129
133
138
1 42
1 46
150
154
158
163
1 67
172
176
180
184
188
1 92
1 97
201
203
205
206

-a -v R
-,- %,

90

90

90

90

90

90
91
91
92
94
96
99

102
106
110
114
118
1 22
126
130
1 34
1 38
142
146
150
154
160
166
170
175
179
183
1 87
1 90

194
1 97
200
203
205
207

90

90

90

90

90

90

91
91
92
94
96
99

1 02
1 05
1 09

113
118
1 22
126
131
135
1 39
143
147
151
155
159
1 64
168
173
177
181
1 85
188
1 92
196
1 99

201
204

26cWP 0 202

Ir

90
90

90

90

90

90

91
91
92
94
95
98

101

1 04
108
112
116
121
125
130
1 35
140
144
149
153
157
161
165
1 69
1 72
176
179
183
186
1 89
1 92
1 95
1 98
200

90

90

90

90

90

91
91
91
93
95
97

100
103
107
1i1

115
1 9

1 24
128
133
138
142
147
151
156
160
163
167
171
175
178
1 82
185
188
1 91

193
1 96
198
200
202

(OF)

90

90

90

90

90

91
91
92
93
95
97

1 00

103
107
111

115
120
124
129
133
1 38
142
146
150
153
158
162
166
170
174
178
1 82
185
188
191
1 93
196
1 99

201
203

(OF)

90

90

90

90

90

91
91
91
92
94
96

98
1 01

104
108
112
116
120
125
129
134
138
143
147
1 52
156
159
1 64
1 67
171
174
177
1 80
1 83
1 86
1 89
192
194
1 97

199

(°F)

91
91
90

90
91

91
91
91
92
94
95
98

1 00

104
1 07

1 1

115
119
123
128
1 32
1 36
141
145
149
153
157
161
1 65
168
172
175
179
1 82
1 85
1 87
1 90

193
1 95

1 98



September 8, 1994

Time TC # 4 TC # 5 TC # 6 TC # 7 TC # 8 TC # 9 TC # 10 TC # 11 TC # 12
(min) (OF) (OF) (0F) (OF) (OF) (OF) (OF) (OF) (OF)

40 204 207 208 208 204 204 206 202 200
41 206 208 210 208 206 206 208 204 202
42 207 210 211 209 208 208 210 206 204
43 209 210 213 210 210 210 212 208 206
44 210 211 214 211 211 212 214 210 209
45 211 211 214 212 212 214 216 212 210
46 211 212 215 214 213 216 218 214 209
47 212 214 216 215 214 218 220 216 210
48 212 216 216 216 215 220 223 218 212
49 213 218 217 217 216 222 225 219 214
50 214 219 218 218 217 224 227 221 216
51 215 221 220 220 218 226 229 223 218
52 217 223 221 221 219 228 231 225 220
53 218 225 223 223 220 230 234 227 222
54 220 228 225 225 221 233 236 229 223
55 222 230 227 227 223 235 239 231 225
56 223 232 230 229 224 237 241 233 227
57 226 234 232 231 226 239 244 236 230
58 228 236 235 233 228 241 247 238 232
59 230 239 237 236 229 244 249 241 235
60 233 241 240 238 231 246 252 243 239

Max Temp: 233 241 240 238 231 246 252 243 239
Max Allowed: 415 415 415 415 415 415 415 415 416

4 A Po
4 ,0A

100
IV

'00ATO

TVA / TSIProject No. 97186



Project No. 97186

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
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

TC # 13
(OF)

91
91
91

90

91

91

91

91

92

93

95

97

99

102

1 05

108
112

116

120

124

128

132

137

141

146

150

1 55
159
163
167

171

175
179

182

185

188

1 91
193

1 95

196

TC # 14

(OF)

91

90

90

90

90

91

91

91

92

93

95

97

1 00

1 03

106

1 09

113

117

121

125

130

1 34

139

143

148

152

156
160

164
1 67

171

175

178

182

1 85

1 88

1 91

193

196

198

TVA / TSI

TC # 15 TC # 16
(OF) (OF)

90 91

90 91

90 91

90 90

90 90

90 91
91 91

91 91

92 92

93 94

95 96

97 99

100 102

103 105
107 109

111 113
115 117
120 122

124 126

129 131

134 136

138 141

142 145

147 149

151 153

154 157

158 162
162 166
166 171
170 175
174 179

178 182
182 186
185 189

188 192
191 195
194 197

196 200

199 203

201 205
4 0 A p 0O..

0

S e -8, 19 -

September 8, 1994

TC # 17
(OF)

91

90

90

90

90

91

91

92

93

95

98

1 01

105

1 09

113

117

122

126

131

1 35

140

145

149
154
159
163
167
171
175
179
182
185
188
1 91

194
197
1 99

202
204
206

TC # 18
(OF)

90

90

90

90

90

90

91
91

92
94
96
99

102
106
110

115
120
126
132
138
143
148
153
157
162

166
171
174
178
181
1 83
186
189
191

193
196
198

200
202
204

TC # 19
(OF)

90

90

90

90

90

90

91
91
92
93
95
98

102
105
1 09

113
117
121
126
1 30
134
137
141
145
149
152
1 56
160
1 64
168
173
178
181
184
187
1 90

193
196
198
200

TC # 20
(OF)

90

90

90

90

90

90

91

91
92
94
96
99

102
105
1 09

113
118
122
126
130
134
1 38
142
145
149
153
157
161
1 65
1 69
173
177
180
183
186
1 89
1 92
1 95
1 97
1 99

VI I 0
IV, Are



Project No. 97186 TVA / TSI September 8, 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:

TC # 13 TC # 14
(OF) (OF)

1 98

201

204

207

209

210

209

208

209

211
214

219

223
227

230

233

237

240

242

245

248

248

416

200

202

204

207

209

211

209

210

213

216

220

223

226

230

233

236

239
242

245

248

251

251

416

TC # 15
(OF)

204

207

209

211

212

213

214

216

217

219

221

222

224

226

228

230

232

234

236

238

240

240

415

TC # 16 TC # 17
(OF) (OF)

208

210

211

213

214

216

218
221

223

225

227

230

232

234

237

239

241

244

246

248

251

251

416

208

210

212

214

216

219

221

223

226

228

231

234

236

239

242

245

248

252

255

259

262

262

416

4 0 A to

0 A AO

VI

> t f-J

TC # 18
(OF)

206

207

209

211

213

214

216

217

218

220

221

223

225

227

229

232

234

237

240

244

247

247

415

TC # 19
(OF)

201

203

204

205

206

207

209

210

212

214

216

218

221

224

227

229

232
236

240

244

248

248

415

TC # 20
(OF)

201

203

204

205

206

207

209

211
214

216

219

223

226

230

234

238

242
245

250

254

258

258

415



Project No. 97186 TVA / TSI
4 -8, -- I

September 8, 1994 '

Time TC # 21 TC # 22 TC # 23 TC # 24 TC # 25 TC # 26 TC # 27 TC # 28
(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
2 9
3 0
3 1
3 2
3 3
3 4
3 5
3 6

3 7
3 8

(OF)

90

90

90

90

90

90

91

91

92

94

96

99

103

107

111

115

119

123

127

131

135

139

142

146

150

154

158

162

166

1 70

1 74

177

181

1 84

187

1 90

193

195

198

(0F)

90

90

90

90

90

90

91

91

92

94

97

1 00

103

107

111

115

11 9

123

127

131

1 35

139

142

146

1 50

154

158

1 62

1 66

170

174

1 78

181

184

1 87

1 90

193

1 96

198

200

(OF)

90

90

90

90

90

90

91

91

93

95

98

1 01

105

1 09

113

117

121

125

128

1 32

136

140

144

148

1 52

156

160

164

168

172

176

179

183

1 87

1 90

193

196

1 99

202

205

0

(OF)

90
90

90

90

90

90

91

91

92
94

97

1 00

1 04

107

111

115

120

124

128

1 32

1 36

1 40~

144

148

1 52

155

159
164

168
172
175
1 78
181

1 84
187

1 90

193

1 96

1 98

201
to,

(0F)

90

90

90

90

90

90

91

91

93

94

97

1 00

104

1 08

111

116

120

124

128

132

136

140

144

148

152

156

159

163

167

172

175

178

181

1 84

1 87

1 90

193

195

1 98

200

(OF)

90

90

90

90

90

91

91

92

94

97

100

103

106

11 0

113

117

121

125

129

1 34

1 37

142

146

150

153

157

1 60

1 64

1 68

1 72

174

178

1 82

1 85

188

1 90

1 93

195

1 97

199

VI A 94gi¶O

(OF)

91

91

90

90

91

91

91

92

94

96
99

103

106

11 0

115

11 9

123

127

131

135

1 39

143

147

151

155

158

162
166

169
173
176
179

182

185
188

1 90

193

195

1 97

198

(0F)

90

90

90

90

90

90

91

91

92

94

96

99

103

107

110

114

11 9

123

127

131

135

1 39

143

147

151

155

159

163
1 67
170
174
178

181
1 84

187

1 90

1 93

195

198

20039 200



Project No. 97186 TVA / TSI September 8, 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:

TC # 21
(0F)

202
203
205

206
209
212
215
218
222
225
229
233
237
241
245
249
253

257
261
265
269

269
415

TC # 22
(OF)

203
206
208
211
214
218

221
224

228
231
235
238
242
246
250
254
259
263
268
272
277

277
415

TC # 23 Ti

(OF)

208
211
213
216
219
223
226
230
234
238
242
247
252
256
261
266

271
277
282
287
292

292
415

0

C # 24
(OF)

203
206
208
211
214
217
220
224
227
231
234
238
242
247
251
256
261
266
271
276
281

281
415

VI
oft¶O0

*j - r'
I Y

TC # 25
(OF)

202
204
206
208
210
213
215
218
221
224
227
231
234

238
242
246

251
256
261
266
271

271
415

TC # 26
(OF)

201
202
203
204
205
207
208
211
214
217
220
223
226
229
233
236
240
244
248
253
258

258
415

TC # 27
(OF)

200
201
203
205
207
209
212
215
218
222
226
229
232
237
241
246

250
255
259
263
267

267
416

TC # 28
(OF)

201
203
204
206
207
208
209
210
211
213
215
218
220
223
227
230
233
237
241
245
248

248
415

to,
A0



Project No. 97186 TVA / TSI September 8, 1994

Time TC # 29 TC # 30 TC # 31 TC # 32 TC # 33 TC # 34 TC # 35
(min) (0F) (0F) (OF) (OF) (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
2 1
22
23
24
25
26
27
28
29
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

90
90

90

90

90

91

91

91

93

95

97

1 00

1 04

1 08

112

116

120

124

128
1 32

1 36
140

144

147

151

156

160
164
167

171
1 74

1 78
181

184

1 87

1 90

193

1 95

1 97

1 99

90
90

90

90

90

91

91

92

93

95

98

101

105

109

113

117

121

125
128

1 32

136
140

144

148

152

157

1 60
1 64
168
171
175

178

181

184

187

1 90

193

196

1 98

200

90

90

90

90

90

91

91

92

93

95

98

101

105

109

113

117

121

125

1 30

134

1 37

141

1 45

149

153

157

161

164

167

171

175

1 78

1 82

1 85

188

191

193

1 96

199

201 GA

0o

90

90

90

90

90

91

91

92

93

95

98

1 02

1 05

11 0

114

118

122

127

131

135

139

143

146

150

155

161

1 66

169

170

173

177

1 82

185

187

191

194

196

199

202

P205
p0

90

90

90

90

90

91

91

92

93

95

98

101

105

109

113

117

121

125

130

1 34

138

141

1 45

149

153

158

163

167

170

173

177

180

1 83

186

188

191

193

1 96

198

201

90

90

90

90

90

91

91

91

93

95

97

101

104

109

113

117

122
126

130
1 34

138

142

146

150

1 54

1 58
1 62
167
170
173

177

1 80

183

186

187

190

1 92

195

197

200

91

90

90

90

91

91

91

92

93

95

98
101

104

108

112

116

120

124

128
133

137

141

145

149

153

157

161
1 66
169

173
176

179

1 82

185

187

190

193

195

197

199

I16)9

TC # 36
(OF)

91

91

91

91

91

91

91

92

93

95

98

101

1 04

108

112

116

120

123

1 27

131

1 34
138

142

146

151

154

158
163
166

170

173
177

180

183

1 86

189

1 92

1 94

1 97

199

IV, Al'0 4 C10



September 8, 1994

Time

(min)

40
41
42
43

44

45

46
47
48
49
50
51
52
5 3
5 4

55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 29
(OF)

202
203
205
206
208
209
211
213
216
219
222
225
228
232
236
240
244
248
252
256
260

260
415

TC # 30 TC # 31

(OF) (OF)

203
205
207
210

213
216
219
223
227
231
235
239
243
247
251
256
260
264
268
273
277

277
415

203
205
208
211

214
217
221
225
229
233
237
242
246
250
255
259
264
268
273
278
283

283
41 5

TC # 32
(0F)

208
210
213
217
220
224
228
232
236
241
245
250
255
260
265
271
276
282
287
292
298

298

41 5

TC # 33 TC # 34
(OF) (0F)

203
205
208
211
214

218
222
226
231
235
239
244
249
253
258
263
268
273
278
283
287

287
415

202
204
206
208

212
215
218
222
225
229
233
237
241
246
250
255
260
265
270
275
280

280
415

4 0EA Po

I*.4.

O96RAIO'Q

TC # 35
(OF)

200
202
203
205
206
208
210
213
217
220
223
226
229
233
236
240
245
250
254
259
263

263
416

TC # 36
(OF)

201
202
202
204
206
209
212
216
221
225

* 229

233
236
239
241
244
246
249
252
256
260

260
416

TVA / TSIProject No. 97186



Project No. 97186 TVA / TSI September 8, 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
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

- 39

TC # 37 TC # 38
(OF) (OF)

91 91
91 91

91 91
91 91
91 91
91 91
91 91
92 92
94 94
96 96
99 99

102 102
105 106
109 110

113 114
117 118
120 122
124 126
128 129
132 133
135 137
139 141
143 145
147 149
151 152
155 156
159 160
163 164
166 167
170 171
174 174
177 177
181 181
184 184
187 187
190 190
192 192
195 194
197 197
199 198

I ,-,.',

TC # 39 TC
(OF)

90

90

90

90

90

90
9 4l

92

93
94
97

1 00

103
107

1i1

115
1 9

124
128
133
1 37
141
146
150
154
158
1 62
166
170
174
177
181
1 84
188
1 91

1 94
197
201
204

207

0O

40
(°F)

90

90

90

90

90

91

91

92
93
95
97

1 00

103
106

1 0

114
118
122

126
1 30
1 35
1 39
143
147
151
155
159
163
1 67
171
175
178
182
185
189
1 91

1 94

1 96
199

201
0.*

TC # 41
(OF)

91

91
91
91

91
91
92
93
95
97
99

1 02
106

109

113

117

121

125

129

1 33

1 37

141

146
150

155

159
163

166
170

174
177
181
1 84

1 87

1 90

192

195

198

201

203

TC # 42
(OF)

91

91

91

91

91

91

92

93

95

97

1 00

1 03

107

11 0

115

11 9

123

127

131

135

1 39

144

148
152

156

160

1 64
168
1 72

177
181

1 86
1 90

194

197

201

203

205

207

209

TC # 43
(OF)

91

91

91

91

91

91

91

92

94

96

99

102

105

1 09

113

117

122

127

131

135

140

144

148
151

155

159

1 63

167
171

175
1 80

186
190

1 95
198

201

203

205

207

209

TC # 44
(OF)

91

91

91

91

91

91

91

92

94

96

98
102

105

1 09

113

118

122

127

131

135

139
143

147

151

1 54

158
162

166
171
175
1 80
185

189

193

1 97

200

203

205

207

209

?I0

05?RATO~



September 8, 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:

TC # 37
(OF)

201
203
204
202
205
209
214
221
227
232
236
241
245
249
253
256
260
263
266
268
271

271
416

TC # 38
(OF)

200
202
203
204
205
207
211
217
223
227
231
235
238
241
244
247
251

255
258
261
264

264
416

TC # 39 TC
(O F)

209
211
211
212
212
213
213
214

215
215
216
217
218
219
221
222
224
226
228
230
231

231
415

4 GA

0

I °
IV t~o

: # 40
(OF)

202
204
206
208
210
212
214
215
216
217
219
220
222
223
225
226
228
229
231
233

235

235
415

TC # 41
(OF)

206
209
211
212

213
214
215
217
219
220
222
224
226
228
230
232
233
235
237
239
241

241
416

TC # 42
(OF)

211
212
214
216
217
219
220
222
224
226
228
230
232
234
237
239
242
245
247
250

253

253
416

TC # 43

(OF)

211
213
215
217
218
220
221
223
225
227
229
231
234
236
239
242
245
248
251
255

258

258
416

TC # 44
(OF)

211
213
214
215
217
218
219
221
223
225
227
229
232
234
237
240
243
246
249
253

256

256
416

P 0 I1
A4

TVA / TSIProject No. 97186



Project No. 97186

Time

(min)

0
1

2
3
4
5

6
7
8
9

1 0

11
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

TC # 45
(OF)

91

91

91

91

91

91

92

93

95

97

1 00

104

1 08

112
116

121

125

129

1 34

1 38

142

146

150

1 54

158

163

167
172
176
1 80

1 85

190

1 94

1 97

200

203

205

206

208

210

TC # 46
(OF)

91

91

91

91

91

91

92

93

94

96

99

1 02

106

1 09
113

118
122

127

132

1 37

142

146

150

1 55

159

1 62
166
170

174
178

181
1 84

187
1 90
193

1 96

200

202

205

207

TVA / TSI

TC # 47
(OF)

91
91
91
91
91
91
91
92
93
95
97

1 00

104
108
112
117
123
129
1 36
141
146
151
156
160
1 64
168

172
176
179
1 82
1 85
187
1 90
1 92
194
1 97
1 99

201
203

20 5  A

0

TC # 48
(OF)

91
91
91

91
91
91
92
93
94
96
99

103
1 07
112
116
121
127
1 33
1 38
144
149
1 54
158
1 62
1 65
169
172
176
179
182
184
187
1 89
192
194
196

1 98
200
202
204

t 0o
I1

TC # 49
(OF)

91

91

91

91

91

91

92

92

93

95
97

99

1 03

1 06
111

115
120

125

129

134

1 39

143

148

151

155

159

162
1 65
169
172

176
179

182

1 85
1 87

1 90

193

1 95

198

200

TC # 50
(OF)

91

91

91

91

91

91

92

92

94

96

98

1 01

1 04

1 08

112
116
120
124
128
132
1 36
141
145
149
153
157
161
1 64
168
172
175
178
1 82
184
1 87
1 90

193
1 95
1 97
1 99

September 8, 1994

TC # 51
(OF)

91
91
91
91
91
91
92
92
93
94
96
98

1 01
1 04
107
1i1

115
119
123
127
131
135
139
143
148
152
156
1 60
1 64
168
171
175
178
182
1 85
188
1 91

193
195
1 98

TC # 52
(OF)

91
91
91
91
91
91
92
92
93
95
98

1 01
1 04
1 07
1i1

115
1 9

123
127
131
1 35
139
142
146
150
154
158
1 62
1 66
170
173
1 76
1 80
182
185
188
1 91

1 94
196
199

°00RAT

- r i



Project No. 97186 TVA / TSI

4 s- .!

September 8, 1994 -

Time
(min)

40
41
42
43
44
45
46
47
48
49
50
51
52
5 3
5 4
55
5 6
57
58
59
60

Max Temp:
Max Allowed:

TC # 45
(OF)

211

213
214

215

217

218

219

220

222

224

226

229

231

234

237

240
243

247

250

254

258

258

416

TC # 46
(OF)

209

210

212

213

214

216

217

218

219

220

221

223

224

225

228

230

232
234

236

239

241

241

416

TC # 47 TC # 48 TC # 49
(OF) (OF) (OF)

207

209

211

213

214

216

218

219

221

222

224

225

227

228

230

232
234

236

238

240

243

243

416

0G A

206

208

210

212

214

216

217

219

221

222

224

226

228

230

232
234

237

240
243

246

249

249
416

202

205

206

207

209

210

212

213
214

216

217

218

219

220

222

223

225

227

229

230

232

232

416

P 0 'I

t

OftA¶Oe

TC # 50
(OF)

200

202

203

204

206

207

208

210

212

214

217

220

222

225

228

230
232

234

237

240

243

243

416

TC # 51
(OF)

1 99

201

202

204

205

206

207

208

209

210

211

212

213

215
217

220
223

225

228

230

233

233
416

TC # 52
(OF)

201

203

204

205

206
207

208

209

210

212

214

217

220

223

225

228

231

234

236

239

243

243

416



Project No. 97186

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
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

TC # 53
(OF)

91

91

91

91

91

91
91

92

92

93
94

96

98

101
103
106
11 0

113
117
122
126

131
135
140
145
149
1 54
158
162
166
170
173
177
1 80

184

1 87

190

193
196

198

TC # 54
(OF)

91

91

91

91

91

91

91

92

93
94
96

98

101

104

1 07

111

114
118
122

127
131

1 36

140

145
149
155
160
1 64
169
173
179
184
189
193
1 96

199

202

204

206

207

TVA / TSI

TC # 55
(OF)

91

91

91

91

9 1

91

92

93

95
97

99

1 02

1 05

108

1 11

115

119

123

127

131

1 36

140

144

148

153

159
164
168
172
177
180
183

1 87

1 89

1 92

1 94

196

198

200

201 A

0

TC # 56
(OF)

91

91

91

91

91

91

92

92

93

95

97

100

104

107

112

116

121

126

130

1 35

139

142

146

1 50

154

158

161

165

1 69

172

176

1 80

183

186

1 89

192

1 95

197

200

202

.4to

September 8, 1994

TC # 57
(OF)

91

91

91

91
91

91
91

92
94

96

98

101

104

1 07

111

114

118
122

126

131
135
1 39

143
1 47

152

156
160

1 65
169
173
177

181
185

189

1 92

195
1 98

201

204

207

TC # 58
(OF)

91

91

91

91

91

91

91

92

93

95

97

99

102

105

109
112

116
120
124
128
132

1 37

141

145

150

154

158
1 62

167
171
175

179

1 83
186

1 90

193

196

199

202

204

TC # 59
(OF)

91

91

91

91

91

91

91

92
94

95
97

100

103

106
1 09

113

117

121

125

130

135

139

144

148

153

158

162
167

171

175
179

183

187

191

1 94

1 97

200

203

206

208

TC # 60
(OF)

91

91

91

91

91

91

91

92

94

96

98

101

104

1 08

111

115
119

124

128

133

1 38

143

148

153

157

162

167
172
176

180
185
188

1 92

195

1 99

202

204

207

210

212

VI C9
'P A

OgA1oQ

175-



TVA / TSI

Time

(min)

40

41
42
43

44
45
46

47
48
49
50
51
52
53
5 4
5 5

56
57
58

59
60

Max Temp:
Max Allowed:

4CA P 0

0 4

1' 0 RATV

TC # 53
(0F)

200
202
204
206
207
208
209
211
212
213
214
215
216
217
218
219
220
221
222
223
224

224
416

TC # 54
(OF)

208
209
210
211
211
212
212
213
214
215
216
217
218
220
221
223
224
226
228
229
231

231
416

TC # 55
(OF)

203
205
206
208

209
211
212
214
216
217
219
221
222
224
225
227
229
231
232
234
236

236
416

TC # 56
(OF)

204
206
207
209
210
211
213
214
215
216
217
219
220
222
223
225
226
228
230
232
234

234

416

TC # 57
(OF)

209
212
214
217
219
222
224
226
228
230
233
235
238
242
245
248
252
255
259
263
267

267
416

TC # 58
(OF)

207
209
211
214
216
218
220
223
225
228
231
234
237
240
243
247
250
254
258
261
265

265
416

TC # 59
(OF)

211
213
215
217
220
222
224
226
229
233
236
239
243

247

251

255

259

263

267

271

275

275

416

TC # 60
(OF)

215

217

220

222

225

227

230

233

236

240
244

248

252

256
261

265

270

275

280
284

289

289

416

September 8, 1994Project No. 97186



Project No. 97186

Time
(min)

0
1

2
3
4
5

6
7
8
9

10
11
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
3 1
32
33
34

35
36

37
38
39

TC # 61
(OF)

90

90
90
90
90
90
91
92
94
96
99

102
105
1 09

112
116
120
124
129
134
139
144
149
154
159
Ii64

1 68
173
178
182
186
1 90
193
197
200

203
205
208
210
213

TC # 62
(°F)

90

90
90

90

90

90

91
92
94
96
99

1 02
106
109
113
117
121
125
130
134
1 39
144
149
1 54
159
164
1 69
173
178
182
186
189
193
196
1 99
202
205
207
210
212

TVA / TSI

TC # 63
(OF)

90
90
90
90

90
90

91
92
93
96
99

102
105
109
113
116
120
1 24
128
1 32
1 36
141
147
152
157
161
166
171
1 75
180
184
1 87
191

1 94
197
200
203
205
208

0

TC # 64
(OF)

90

90
90
90
90
90
91
91
93
95
98

1 01
1 04
107
111

114
118
121
125
129
133
138
142
147
151
156
160
1 65
1 70
175
179
1 83
1 87
1 91

194
197
200
203
205
208

Po
t

September 8, 1994

TC # 65
(OF)

90
90
90
90

90

90
91
91
93
95
97

1 00

103
1 06
11 0

113
117
120
124
128
1 32
136
140
144
148
153
157
162
166
171
175
179
183
187
1 90
1 93
197

200
203
206

TC # 66
(OF)

90
90
90
90
90

90
91
92
93
95
98

101

104
107
111

114
118
121
125
129
133
138
142
147
151

156
160
165
169
173
178
182
186
189
193
197
200
204
208
212

TC # 67
(OF)

90
90
90
90
90
90
91
92
93
95
98

101

104
107
11 0

113
117
120
124
128
1 32
1 36
141
145
150
155
159
164
1 68
172
176
180
1 84
1 88
1 92
196
200
204
208
213

TC # 68
(OF)

90
90
90
90
90
90
91

92
93
95
98

1 00

103
106
1 09

112
116
119
123
128
132
136
140
145
150
154
158
1 63
1 67
171
175
179
1 83
1 87
1 91

1 95

1 99

203
207
210

VI -

I v-'



I 7'

Project No. 97186

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:

TVA / TSI September 8, 1994

TC # 61 TC # 62 TC # 63 TC # 64 TC # 65 TC # 66 TC # 67 TC # 68
(OF) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

215

218

220

223

226

228

231

235

238

242

246

251

256

261

266

271

276

281

286

292

297

297

415

215
217

220

222

225

228

231

235

239

243

247

251

256

260

265

271

276

281

287

292

297

297

415

213

215

217

220

223

226

229

232

236

239

243

247

251

255

260

265

269

274

279

285

290

290

415

e

211

213

216

219

222

225

227

231

234

237

241

244

248

252

257

261

265

269

274

279

283

283
415

209

212

215

219

223

226

230

234

237

241

245

248

252

257

261

265

269

273

278

282

286

286

415

216

220

224

228

232

236

240

244

248

252

256

260

264

269

273

278

282

286

290

294

298

298
415

217

221

226

230

235

239

244

248

252

257

261

265

270

275

279

284

288

292

296

299

303

303
415

214

219

224

228

233

238

243

248

253

257

262

266

270

275

279

283

287

290

294

298

301

301
415

P0 .I
.4

tO ',IV, 14"



September 8, 1994

Time TC # 69 TC # 70 TC # 71 TC # 72 TC # 73 TC # 74 TC # 75 TC # 76
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 90 90 90 90 90 90 90 90

1 90 90 90 90 90 90 90 90

2 90 90 90 90 90 90 90 90

3 90 90 90 90 90 90 90 90

4 90 90 90 90 90 90 90 90

5 90 90 90 90 90 90 90 90

6 91 91 91 91 91 91 90 91

7 92 92 92 92 92 91 91 93

8 93 93 93 93 93 92 91 95

9 95 95 95 95 95 93 92 98

10 97 97 97 97 97 95 93 100

11 99 99 100 100 100 97 95 103

12 102 102 103 102 102 99 97 107

13 105 105 106 105 105 102 99 110

14 108 108 109 108 108 105 101 114

15 111 111 112 112 111 108 104 118

16 114 115 116 115 115 111 107 122

17 118 118 119 119 118 114 111 126

18 121 122 123 123 122 118 114 130

19 125 126 128 127 126 122 118 135

20 129 131 132 131 130 126 122 139

21 134 135 137 136 134 130 126 143

22 138 139 141 140 139 133 129 148

23 143 144 146 145 143 138 133 152

24 147 149 150 149 148 142 137 157

25 152 153 155 153 152 146 141 161

26 156 157 159 158 156 150 145 165

27 160 162 164 162 161 154 149 169

28 165 166 168 167 165 158 153 173

29 169 170 173 171 169 163 158 177

30 173 175 177 175 173 167 162 181

31 177 179 181 179 177 170 167 185

32 181 183 186 184 181 174 171 188

33 185 188 190 188 185 178 175 192

34 189 192 194 192 189 181 178 195

35 193 196 199 196 193 184 182 198

36 197 200 203 201 196 186 185 201

37 201 205 208 205 198 189 188 204

38 195 207 212 209 200 192 190 207

39 197 208 216 2A P213 203 195 193 211

0 0 A

00V,

Project No. 97186 TVA / TSI



September 8, 1994-- '^ 0

Time TC # 69 TC # 70 TC # 71 TC # 72 TC # 73 TC # 74 TC # 75 TC # 76
(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:

(OF)

206

212

218

224

229

234

239

243

248

252

256

260
264

268
272

276

279

283

286

290

293

293
415

(OF)

213

219
224

229

234

239

244

249

253

258

262

267

271

275
279

283

286

290

293

296

300

300
415

(OF)

220

225

229

234

239

244

249

254

259

264

268

273

277

282
286

290

293

297

301

304

308

308
415

(OF)

217

221

225

229

234

238

242

247

252

257

261

265

270

274
279

283
287

291

295

299

302

302

415

(OF)

206

210
213

217

221

225

230

235

240

244

249
254

259

263

268

273

278

282

286

290

294

294

415

(OF)

1 98

201

203

205

207

209

211

215

221

225

232

237

242

247

251

256
260

264

267

271

274

274

415

(OF)

195

197

199

202

203

204

206

207

208

208

209

210

211

215
220

225
230

234

239

243

246

246

415

(OF)

214

217

220

223

226

230

233

237

241

244

248

251

255

259
262
266
269
273
276
280
283

283
415

4cjA P0

AtX

0 .0
IVc

,904AT~OOQ

Project No. 97186 TVA / TSI



Project No. 97186

Time

(min)

0

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

TC # 77
(OF)

90

90

90

90

90

90

91

92

93

96

98

1 01

1 04

107

111

115

11 9

124

128

132

1 37

141

146

150

1 55

159

163

167

172

176

1 80

1 84

187

191

1 94

198

201

204

207

211

TC # 78
(OF)

90

90

90

90

90

90

91

92

93

95

98

1 00

104

1 07

111

115
11 9

123
128
1 32

1 37

141
146
151
155
160
164
168
173
177
181
1 85
189
193
1 97

200

204

207

211

214

TVA / TSI.

TC # 79

(OF)

90

90

90

90

90

90

91

92

94

96

99

102

106

109

113

117

121

126

131

1 36

140

145

150

155

159

1 64

169
173

177

182
1 86
190
1 94

198

202

206

210

214

218

0

TC # 80
(OF)

90

90

90

90

90

90
91

92

94

97

1 00

103

107

110
114

11 9

123

128

132

137

142

147

152

156

161

166

171
175

1 80

184
1 88

193
1 97

201
204

208

212

215

219

pd22

A11

September 8, 1994

TC # 81
(OF)

90

90

90

90

90

91

91

92

94

96

99

1 02

106
110
114
118
122
127
131

1 36

141
146
151
156
161
166
170
175
179
1 84
188
1 92
196

199
203

206

210

213

216

219

TC # 82

(OF)

90

90

90

90

90

91

91

92

94

96

99

102

1 05

109

113

117

121

125

129

1 34

138
143

148

153

158

1 62

1 67
172
176

180
1 84

188

1 92
196
199

203

206

209

212

215

TC # 83
(OF)

90

90

90

90

91

91

91

92

94

96

99

101

105

108

112

116

11 9

123

126

130

134

139

143

148

152

157

162
166
170

1 75
179

183

186
190

1 94

197

200

204

207

210

TC # 84

(OF)

90
90

90

90

91

91

91

92

94

96

99

102

105

1 08

112

115
11 9

122

126

130

134

138

142

147

151

156

160
1 65
169

173

177
181

1 85
189

193

1 97

200

204

208

212

Otr t 0IV. 4
Oft4ATOO

1 -
f2.



September 8, 1994

Time TC # 77 TC # 78 TC # 79 TC # 80 TC # 81 TC # 82 TC # 83 TC # 84

(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:

(0F)

214
217
220
223
227
230
234
238
242
246
250
254
258
263
267
270
274
277
281
285
288

288
415

(0F)

218
221
224
228
231
235
239
243
248
252
257
261
266
270
274
279
283
287
290
294
298

298
415

(0F)

224
228
231
234
238
242
246
250

255
261
266
271
277
282
287
292
297
302
306
310
314

314
415

0

(0F)

225
229
232
236
239
243
247
252
257
262
267
273
278
284
290
296
301
307
312
317
321

321
415

(0F)

223
226
229
233
237

241
245
250
254
259
264
270
276
281
287
293
298
304
309
314
319

319
415

(0F)

219
222
226
229
233
237
241
245
250
254
259
264
270
275
280
285
290
295
300
305
310

310
415

(0F)

214
217
221
225
228
232
235
239
243
248
252
256
261
266
270
275
279
284
288
292
296

296
415

(0F)

215
219

223
227
231
235
238
242
246
250
255
259
264
268
273
277
282
286
290
294
298

298
415

P 0
A1

019 Af'00 . 00

AT~s

Project No. 97186 TVA / TSI



Project No. 97186

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
2 4
25
26
27
28
29
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

TC # 87
(OF)

TC # 85
(OF)

90

90

90

90

91

91

92
93
95
98

100
103
106
109
112
116
120
124
128
1 32
136
141
146
151

154
159
1 64
168
173
177
181
186
190

194
198
202
207
211

216
220

TC # 88 TC # 89

(OF) (OF)

VO

TC # 86
(OF)

90

90

91

91

91
91

92
93
95
97
99

102
1 05
108
111

114
118
122
126
130
1 34
139
143
148
153
157
161
166
170
175
179
1 84
188
193
197

201
206
210
214
218

90

91

91

91

91

91

92

94

96

98

100

103

105

108

111

115

118

122

126

130

134

139

144

148

152

157

161

165

170

174

179

183

1 88

193

1 97

201

205

209

214

217 A

0

91

91

91

91

91

91

91

92

94

95

97

100

102

105

108

111

114

118

121

125

129

133

1 37

141

145

150

154

158

1 62

166

170

174

178

1 82

186

188

1 90

195

197

200

t,

91

91

91

91

91

91

91

92

93

95

96

99

101

1 04

107

1 0

113

117

120

124

128

131

135

1 39

144

148

152

156

161

165

169

172

1 76

180

1 83

186

1 89

193

196

199

TC # 90
(OF)

91

91

91

91

91

91

91

92
93
95
97
99

102
105
108
111

114
118
121
125
129
132
136
140
144
148
153
157
161
166
170
174
178
181
185
188
191

195
198
201

TC # 91
(OF)

91
91
91

91
91
91

91

92

93
95

97
99

102
104
107
110

113
117
120
124

128
131
135
139
143
147

151
155
159
163

167

170

174

177

181

184

187

190

193

1 96

TC # 92
(OF)

91
91

91

91
91
91

91

92

93

95

97

99

102

105

108
1 1 18

114

117

120

124

128

131

1 35

139

143

147

151
154

158
1 62

165

169

173
176

180

183

1 87

1 90

1 92

1 95

TVA / TSI September 8, 1994



Project No. 97186

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:

TC # 85
(OF)

224

228
232
236
240
245

248
252
256
261
265
270
275
280
285
289
293
297
301
305
308

308
415

TC # 86
(OF)

222
226
230

234
238
242
246
250
255
259
263
268
272
277
281
285
290
294
298
301
305

305
415

TVA / TSI

TC # 87
(OF)

221
225
229
231
235
240
244
248
253
257
261
265
270
274
278
282
286
289
293
297
301

301
415

TC # 88
(OF)

205
209
205
211
217
222
227
231
235
239
244
249
253
258
262
265
270
274
277
281
285

285
416

September 8,1994

TC # 89
(OF)

202

206
208

211
216
220
225
229
233
237
242
246
251
255
260
264
268
272
276
280
284

284
416

TC # 90
(OF)

204
207
211
214

218
222
226
230
234
239
244
248
253
258
263
267
272
276
281
285
289

289
416

TC # 91
(OF)

198
200
203

206
210
214
217
222
227
232
237
242
247
252

257
262
267
271

276
280
285

285
416

TC # 92
(OF)

1 97
200

202

205
207
211
213
216
221
226
231
236
240
245
250
255
260
265
269
274
278

278
416

sCA Pot

o0 I A
ORATOe'

31.
I~



September 8, 1994

Time TC # 93 TC # 94 TC # 95 TC # 96 TC # 97 TC # 98 TC # 99 TC # 100

(min)

0
1

2
3
4

5

6
7

8
9

1 0

1 1

1 2
13
14

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

(OF)

91

91

91

91

91

91

91

92

93
94

96

98

101
103

106

11 0

113

117

120

124

127

131

1 35

138

142

146

150
154

157
162
166
170

173

177

1 80

1 84

186
189

1 92
1 94

(OF)

91

91

91

91

91

91

92

92

92

93

94

95

97

98

100

102

104

107

110

112

115

11 9

122

125

128

1 32

136

140

144

148

153

157

161

165

169

173

178

182

185

1 89

(O F)

91

91

91

91

91

91

91

92

93

94

96

98

100

103

106

109

113

116

121

125

129

1 34

1 38

142

146

151

1 54

158

1 62

166

170

173

177

180

182

1 85

188

1 91

1 94

1 97 A 208
4 ,vA P 0

0 At

VI
OftA Af

(OF)

91

91

91

91

91

91

92
93

94

96

98

100

103

106

110

113

117

121

125

129

1 33

1 38

142

147

151

155

159
163

167
170
174
178

181

185

1 89

193

1 97

200

204

(OF)

90

91

91

91

91

91

91

93
94

96

98

101

104

107

110

114

117

121

125

130

134

1 38

143

147

152

156

1 60
164

169
173
177

180
1 84

188

1 92

1 96

200

203

207

211

(OF)

90

91

91

91

91

91

92

93

95
97

99

102

105

108

111

115

118

123

127

132

136

141

145

150

154

159

163
168
172
176
1 80

184

188
192

196

200

204

208

212

216

(a F)

90

91

91

90

91

91

92

93

95

97

99

102

105

108

111

114

118

122

126

131

1 35

139

144

148

153

157

161

166

170

174

178

1 82

186

1 90

195

200

204

208

212

216

(OF)

90

91

91

91

91

91

91

92

94

96

98

101

1 04

107

110

114

117

120

124

128

131

1 35

139

143

147

152

156
160
1 64

168
172

176
180

183

187

1 91

195

1 98

202

206

Project No. 97186 TVA / TSI



September 8, 1994

Time TC # 93 TC # 94 TC # 95 TC # 96 TC # 97 TC # 98 TC # 99 TC # 100

(min)

40
41
42
43
44
45
46
47
48
49
50
51
52
5 3
5 4
5 5
5 6
57
58
59
60

Max Temp:
Max Allowed:

(0F)

196
1 99

200
202
204
206

208
210
211
213
215
219
223
228
232
237
241
246

250
254
257

257
416

(OF)

192
194
197
199

201
203

205
206
207
207
208
208
208
208
209
209
210
211
212
213
214

214
416

(0F)

1 99

202
205
207

210
212

215
217
219
222
225
228
232
235
239
243
247
250
254
257
260

260
416

GA

(OF)

211
215
219
223
226
229

233
236
240
244
247
251
254
258
262
266
269
273
277
280
283

283
416

(OF)

214
218
222
226
230
234
238
241
245

249
253
256
260
264
268
272
276
280
284
288
291

291
415

(OF)

220
224
228
233
237
241
244
248
251
255
259
264
268
273
277
282
286
290
294
298
301

301
415

(OF)

219
223
227
230
234
237

240
243
247
251
255
259
263
268
273
277
282
286
291
295
299

299
415

(OF)

209
213
217
220
224
228
231
235
239
243
247
251
255
259
263
267
271
276
280
284
288

288
415

t 0 ,

VI **
OftA¶6Q

Project No. 97186 TVA / TSI



Project No. 97186 TVA / TSI September 8, 1994

Time TC # 101 TC # 102 TC # 103 TC # 104 TC # 105 TC # 106 TC # 107
(O F)(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
2 9
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

(OF)

90

90
91
91
90

91

91

92
94
96
99

1 01

104
108
1 11

114
118
122
126
1 30
134
138
142
146
150
154
158
1 62
166
171
175
178
183
187
191

1 95
1 99

203
207

211

0I . 0I4

(OF)

90
90
91

90
91
91
92
93
94
97
99

102
1 04
107
111

114
118
122

126
130
135
139
143
147
152
156
160
1 65
169
174
178
1 82
186
191

195
199

204

208
212
217

90
90
91
90

90

91
91
93
94

96
98

1 01
103
107
110
113
117
120
124
128
1 32
1 35
140
1 44
149
153
157
161
166
170
174
1 78
1 82
186
1 90

195
1 99

203

207
211
G0A

0

P 0t

(0F)

90
90

90

90

90

91

91

92
94
96
98

100

103
1 06
1 09

113
116
120
123
127
131
135
139
143
147
151
154
158
161
165
168
172
176
180
1 84
188
1 92
196
200
203

(OF)

91
90

91
91
91

91

91

92
93
95
97
99

102
105
108
112
115
11 9

122
126
130
134
1 38
143
147
151
155
159
162
166
169
173
177
180
184
187
1 91

1 94

198
201

(OF)

91

91

91
91

91

91

9 1

92
93
95
97
99

1 02
105
108
112
115
11 9

123
126
1 30
1 34
138
142
146
150
154
158
1 62
1 66
169
173
176
1 80
183
1 87
1 90

193
197

200

(OF)

90

90

90
90

90

90

91
91
92
94

95
97
99

102
105
108
1 11

114
118
122
126
1 30
1 34
138
142
146
151
155
159
163
1 67
171
174
178
1 82
1 85
188

192
1 95
198



Project No. 97186 TVA / TSI September 8, 1994 'j

Time
(min)

40
41
42
43
44
45
46
47
48
49
50

51
52
5 3
5 4
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 101 TC # 102
(OF) (OF)

214
218
222
226
229
233
236
240
243
247
251
255
259
264
267
272
276
280
284

288
292

292
415

221
225
229
232
236
240
243
247
251
255
259
263
267
272
276
280
284
288
291
295

299

299
415

TC # 103 TC # 104 TC # 105 TC # 106 TC # 107

(OF)

215
218
222
226
230
234
238
242
246
250
254

258
262
266
270
274
279
282
286
290
293

293
415

iGA

(OF)

207
211
215
218
221
225
228
232
236
240
244
248
252
256
260
264
268
272
276

280
283

283
415

(OF)

204
208
211
215
217
221
224
227
231
234
238

241
245
249
253
256
260
264
267
271
274

274
416

(0F)

203
206
209
212
216
219
222
225
228
231
234

237
241
244
247
251
254
258

261
264

268

268
416

(0F)

201
204
207
210
214
217
220
223
226
229
233

236
239
242
246
249
252
255
258

260
263

263
415

Pows
t

Ot 0
, itA



Project No. 97186 TVA / TSI. September 8, 1994

Time TC # 108 TC # 109 TC # 110 TC # 111 TC # 112 TC # 113 TC # 114
(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
2 9
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

(OF)(OF)

90

90

90

90

90

91

91

92

93

95

97

99

1 02

104

107

111
114

118

122

126

130

134

139

143

147

152

156
160
1 64

169

173
177

1 80
184

1 88

1 92

1 95

1 99

202

206

(°F)

90

90

90

90

90

91

91

92

94

96

98

1 00

103

106

1 09
112

116

120

124

128

1 32

1 36

141

145

149

1 54

158
162
1 66

170

175

179
183

187

1 90
1 94

198

202

205

209

90

90

90

90

90

91

92

93

95

97

99
1 01
1 04

107

110

114

118

1 22

126

1 30

1 35

1 39

144

148

153

158

162
166

171

1 75

1 79

1 84
1 88
192

197

201
205

209

213

21b7
4G-

0

(OF)

90

90

90

90

91

91

92

93

95

97

99

1 01

104

107

111

114
118

122

126

131

135

140

144

149

154

158

162
167
171

176

1 80
184

188

192

197

201

205

209

214

218

(OF)

90

90

90

91

91

91

91

93

94

96

98
101

103

106

109

113

117

121

125

129

1 33

1 37

142

146

151
155

159
164
1 68

172

176
180

184
188

1 92

197

201

205

209

213
.4

VO (4* 4',
#O11ATo0

I *p (3
L -, J

(OF)

90

90

90

91

91

91

91

92

94

96

98

100

1 03

1 06

1 09

112

116

120

123

127

1 32

136

140

145

149

153

158
162

1 66
170

174

178

182
186
1 90

194

1 98

202

206

210

(OF)

90

90

90

91

91

91

91

92

94

96

98

100

103

106

1 09

113

116

11 9

123

127

131

1 35

140

144

148

153

157
161
166
170

174

178

1 82

185

1 89

193

196

200

203

207



Project No. 97186

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:

TC # 108
(OF)

210
214
218
222
226
230
233
237
241
245
249
253
257
260
264
268
271
275
278
281
284

284
415

TC # 109
(0F)

213
218
222
226
230

235
239
244
248
253
257
261
266
270
274
278
282
286
289
292
296

296
415

TVA / TSI

TC # 110
(OF)

221
225
230
234
239
244
248
253
257
262
266
271
275
279
283
287
291
294
298
301
305

305
415

0GA X

TC # 111
(OF)

222
226
230
235

239
243
248
252
257
261
265
269
274
278
282
286
289
293
296
300
303

303
415

TC # 112
(OF)

217
221
226
230
234
238
242
246
251
255
259
263

1 267

271
275
279
282
286
290
293
297

297
415

e1 8,\ 1 -
September 8, 1994

TC # 113
(OF)

213
217
221
225
229
233
237
241
245
249
253
257
261
265
269
273
277
281

284
288
292

292
415

TC # 114
(OF)

210
214
218
222
226
230
234
237
241
245
249
253
258
262
266

270
274
278
282
286
290

290
415

P0

A4

t1 '
14 ArO$



September 8, 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

TC # 117 TC # 118
(OF) (OF)

Proo0IV.
OtAT

TC # 115
(OF)

90

90

90

91

91

91

91

92

94

95

97

1 00

103

106

1 09

112

115

11 9

122

126

1 30

1 34

1 38

142

146

150

154

158

1 62

166

170

1 74

178

181

185

188

1 92

195

1 99

202

TC # 116
(0F)

90
90

90

90

90

91
91
92
93
95
97
99

102
1 04
107
111

114
117
121

125
129
133
136
140
1 44
148
1 52
157
160
1 64
168
171
175
179
1 82

185
188
1 92
1 95
1 98

9 1

91
90

91

91
91
9 1

92
93
95
97

99

1 02
1 04
1 08
1i1

114
118
121
125
129
1 32
1 36
140
144
148
153
157
161
1 65
1 68
172
1 76
179
1 82
1 86
189
1 92
1 95

G 0

91
91
91
91
91
91
91
92
93
94
96

98
1 01
104
107
110
113
117
120
124
127
131
135
139
143
147
152
156
160
164
1 68
1 72
175
179
1 82
185
188
1 91

193
196

TC # 119
(OF)

90

90

90

90

94
104
115
125
132
1 39
145
152
158
165
173
1 82
1 91

197
200
202
205
208
210
212
216
221
229
238
247
256
266
276
286
296
306
317
327
337
347
357

TC # 120
(OF)

91
91
91

96

112
128
141
151
159
165
170
175
181
1 87
1 94
200
207
216
232
247
261
273
285
297
309
320
332
344
356
369
381
394
407
419
432
445
457
470
483
496

TC # 121
(OF)

91
91
92
95

104
113
125
138
150
160
168

175
181
187
1 94
200
206
216
232
250
265
280
295
310
325
339
354
369
383
397
411
424
438
451
463
476

489
501
513
525P 0

I1
A4

Project No. 97186 TVA / TSI.



Project No. 97186

Time

(min)

40

4 1
42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

TC # 115
(OF)

205

209

212

216

219

223

226

230

233

237

241

245

249

253

258

262

266

270

274

278

282

Max Temp:
Max Allowed:

TC # 116
(° F)

201
204

207

210

213

216

219
223

226

229

233

237

241

245

249

253

257

261

265

269

273

282
415

273
415

-. jA I,

September 8, 1994TVA / TSI.

TC # 117
(0F)

201

204

207

210

214

217

220

223

226

230

233

237

240

244

247

250

254

257

261
265

268

TC # 118
(OF)

1 99

202

205

208

211

214

216
219

222

225

228

231

234

236

239

242

246

249

253

256

260

268
416

0

TC # 119
(OF)

367

377

387

397

406

416

426
435

445

454

464

473

482

492

501

510

519

528

537
546

555

260
416

TC # 120
(OF)

508

520

532

544

556

567

579

590

601

612

622

633

644

655

666

677

687

698

709
719

729

555
415

729
416

TC # 121
(OF)

537

549

560

572

583

594

605
616

627

638

649

659

670

680

691

701

712

722

732

742

752

752
416

*0%

A4

Vr 0

0



Project No. 97186

Time
(min)

0

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
2 9
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8

.3 9

TC # 122
(OF)

92
92

92
94
99

104
111

121
133
146
158
169
178
185
1 92
199

203
208
212
225
239
249

260
270
280
290
300
31 0
320
331
341
351
361
371
381
391
401
410

419

428

TC # 123
(0F)

89
89
89

91

93
99

105
111

117
124

131
1 39
148
156
164
1 72
179
187
1 96
204
208
210
210
211
212
215
222
228
235
243
251
259
268
277
286
295
305
314
323
333

TVA / TSI.

TC # 124
(OF)

90

90

91

94

99

104
112
121
132
143

159
172
1 79
185
1 90

1 95
1 99

205
209
211
213
220
235
246
258
271
284
297
309
322
335
348
361
374
387
399
412
424
436

044

September 8,1994

TC # 125
(OF)

91

91

91

93
96

101

105
111

118
126
135
145
156
168
179
1 89
198
205
209
211
212
219
228
244
262
280
296
311
327
342
357
372
386
400
414
428
442
455
468
480

TC # 126
(OF)

92
92
92
93

95
99

. 104
11 0

117
124
1 34
146
156
1 66
177
1 87
198
205
210
213
220
227
236
244
253
263
273
282
293
303
313
322
333
344
353
362
371
380
389
398

TC # 127
(OF)

90

90

90

92

97
103
110

119

127
1 35
142
149
159
173
187
1 97
203
204
206
209
213
221
233
244

255
266
278
289
301
312
324
336
348
359
371

383
394
406
417
428

TC # 128
(OF)

90
90

91
1 03
110

122
1 38
151
160
1 66
172
1 80
189
198
206
210
215
236
259
277
295
312
329
346
361
378
393
409
424
440
455
471
486
501
516
531
546

561
575
590

Ato

OtA 0
4ft1o

I C 3



Project No. 97186

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:

TVA / TSI

TC # 122
(OF)

437

445

454

463

472

480

488

496

504

512

521

528

536

544

552

559

567

574

581

588

594

594

417

TC # 123
(OF)

342

352

361

371

380

389

399

408
417

426

435

444

453

462

471

479

488

497

505

514

522

522
414

TC # 124
(OF)

460

472

483

495

506

517

528

539

550

560

571

581

591

601

611

621

631

641

650

660

669

669

415

September 8, 1994

TC # 125
(OF)

493

505

517

529

540

552

563

574

585

595

606

616

626

636

645

655
664

674

683

692
702

702

416

TC # 126
(OF)

406

415

424

432

441

449

457

465

473

480

488

496

503

510

517

524

531

538

545

551

558

558

417

TC # 127
(OF)

440

451

462

473

484

495

506

516

527
537

547

558

568

578

588

597

607

617

626

636
645

645

415

TC # 128
(OF)

605

619

634

649

663

678

692

706

720
734

747

760

773

785

798

810

822

834

846

857

868

868

415

eG-llA Po0 *
0 A4

VO

ORGA¶0o

- - I



September 8, 1994

Time TC #129 TC #130 TC #131 TC #132 TC #133 TC #134 TC #135
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 91 92 90 90 91 92 89
1 91 92 90 90 91 92 89
2 92 98 90 91 92 92 89
3 99 1 03 90 95 95 96 90
4 104 106 92 99 99 100 94
5 113 110 95 103 104 104 99
6 125 116 99 109 110 109 105
7 138 125 102 118 118 116 113
8 150 137 107 129 128 125 120
9 161 151 113 140 140 135 127

10 170 164 119 154 152 145 135
11 179 176 126 168 165 155 143
12 189 188 134 182 178 166 154
13 198 197 143 196 193 180 166
14 205 205 153 209 206 200 180
15 209 209 176 211 211 211 192
16 216 211 203 211 211 211 201
17 237 223 209 212 212 212 204
18 256 237 210 221 221 217 205
19 274 249 211 241 241 230 207
20 292 260 211 259 260 245 208
21 310 272 212 276 281 259 209
22 328 283 217 294 302 273 211
23 347 295 229 312 324 287 217
24 366 307 240 331 345 300 224
25 384 320 250 349 366 314 230
26 402 333 261 367 387 328 238
27 420 345 272 385 407 342 248
28 438 358 283 403 427 357 258
29 456 371 294 421 447 371 268
30 473 384 306 438 466 385 278
31 489 397 317 455 484 399 289
32 506 410 329 471 502 413 300
33 522 422 341 487 520 426 311
34 537 434 353 503 537 439 322
35 553 447 365 518 554 452 334
36 568 458 377 533 571 465 345
37 584 469 389 548 587 477 357
38 599 481 400 562 603 490 368

39 614 492 po 577 618 502 380

to AVO

Project No. 97186 TVA / TSI .



September 8,1994

Time TC # 129 TC # 130 TC # 131 TC # 132 TC # 133 TC # 134 TC # 135

(min)

40

41

42

43

44

45

46

47

48

49

5 0
51

52

53

54

55

56

57

58

59

60

Max Temp:

Max Allowed:

(OF)

629

644

658

672

687

701

715

729

743

756

770

784

797

810

822

835

847

858

870

881

892

892

416

(OF)

503

513

523

533

542

553

563

572

582

592

601

610

619

627

636

644

652

661

669

677

683

683

417

(OF)

424

436

447

459

470

482

493

504

515

526

537

548

558

569

580

590

600

611

621

631

641

641

415

0GA

(OF)

590

604

617

631

644

656

669

682

694

707

719

732

744

756

768

780

792

804

815

827

838

838

415

(OF)

633

648

662

676

689

703

717

730

744

757

771

784

797

811

823

836

848

860

872

883

894

894

416

(OF)

514

525

536

548

558

569

579

590

599

609

619

628

637

645

654

662

670

677

683

689

695

695

417

(OF)

392
404
415
427
438
450
461
473
484
495
506
517
528
539
550
560
571
582
592
603
613

613
414

P0 *1.
t

I co

4ftA'rO'e

Project No. 97186 TVA / TSI .



TVA / TSI

Time TC # 136 TC # 137 TC # 138 TC # 139 TC # 140
(min) (OF) (OF) (OF) (OF) (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
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

90

90

90

99

107
114
124
135
145
1 54
163
171
1 80
1 89
1 98
204
207
209
215
228
241
254
267
281
294
308
323
337
352
367
383
399
415
430
446
462
477

492
507
522

91

91

92

98

103

11 0

11 9

129

140

150

160

170

180

190

198

204

209

213

226

242

258

274

291

308

325

342

359

376

393

410

427

444

461

477

494

510

526

542

558

573

92

92

92

1 00

103

106

112

120

1 30

141

153

165

178

1 90

1 98

204

208

210

218

234

245

257

269

280

292

305

317

330

343

357

370

384

397

411

424

438

451

464

476

48O

0

P0

.4

89
89
89
91
96

1 01
106
1i1

116
122
128
135
144
152
164
1 84
1 99
204
206
207
208
209
211
214
223
231
241
251
261
273
284
296
308
320
332
344
356
368
380

392

90

90
91

1 03
1 09
117
126
135
144
153
163
1 72
1 80
1 92
206
210
211
212
214
225
239
253
268
284
301
319
336
354
372
391
409
428
446
464
483
501
518
535
552

568

1 ar -

September 8, 1994

TC # 141 TC # 142

(OF) (OF)

90

91

91

93
98

103
108
116
127
139
153
166
181
198
210
212
211
211
221
236
251
270
290
311
332
354
376
398
420
441
463
484
504
525
545
565
584
603
621
639

91

91

92

94

98

1 03

108

114

122

131

140

149

161

1 80

195

207

211

216

225

237

248

261

274

288

303

318

334

350

367

383

400

416

433

449

465

481

496

510

524

537

VI0
IV

#O,?A¶0e

Project No. 97186



Project No. 97186 TVA / TSI.
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September 8, 1994

Time TC # 136 TC # 137 TC # 138 TC # 139 TC # 140 TC # 141 TC # 142

(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:

(0F)

537
551
566
580
595
609
623
637
651
665
680
694
708
722
735
749
762
776
789
802
815

815
415

(oF)

588
603
618
632
646
660
674
688
702
716
730
743
757
770
783
796
810
822
835
848
860

860
416

(OF)

501
513
525
536
547
558
569
579

590
600
610
620
629
639
649
658
667
676
685
693
701

701
417

4 ,0 A Po

0 A

VI f
ORAITOO

(OF)

404
416
428
440
452
464
476
487

499
510
522
533
544
555
566
577
588
599
609
620
630

630
414

(0 F)

584
600

615
630
644
659
673

687
701
715
729
743
757
771
785
798
812
825
838
850
863

863
415

(OF)

656
672
688
704
719
735
750
766
781
796

811
826
840
854
868
882
895
908
920
932
944

944
415

(0F)

549
560
571
581
591
601
610
619
627
636
644
652
661
668
676
684
691
698
705
712
718

718
416



Project No. 97186 TVA / TSI. September 8, 1994

Laboratory Furnace Furnace Furnace Furnace Furnace Furnace Furnace
Time Ambient #1 #2 #3 #4 #5 #6 #7
(min) (OF) (OF) (OF) (OF) (0F) (OF) (OF) (0F)

0 82 90 89 89 90 90 89 86
1 82 153 151 133 155 150 136 147
2 82 405 410 338 395 315 279 320
3 82 873 902 711 893 646 581 586
4 83 1166 1229 1035 1204 948 888 771
5 82 1237 1313 1164 1291 1085 1053 839
6 82 1230 1312 1193 1304 1116 1106 850
7 82 1202 1288 1183 1284 1112 1110 842
8 82 1170 1258 1163 1265 1099 1097 833
9 83 1169 1226 1167 1236 1106 1101 861

10 82 1237 1272 1222 1277 1167 1157 965
11 83 1345 1369 1315 1372 1275 1238 1092
12 82 1431 1466 1385 1480 1353 1307 1174
13 83 1471 1514 1427 1523 1386 1346 1185
14 82 1451 1506 1431 1506 1383 1358 1170
15 82 1436 1491 1424 1499 1372 1361 1151
16 82 1440 1492 1430 1506 1374 1373 1160
17 83 1449 1498 1439 1519 1380 1384 1179
18 82 1456 1510 1443 1523 1387 1391 1198
19 83 1464 1520 1452 1538 1395 1399 1214
20 83 1474 1528 1460 1549 1403 1404 1234
21 82 1482 1536 1466 1558 1409 1410 1261
22 83 1488 1550 1472 1569 1412 1413 1293
23 82 1495 1559 1479 1576 1418 1419 1317
24 82 1496 1572 1479 1575 1417 1420 1342
25 82 1502 1583 1482 1576 1421 1422 1361
26 83 1503 1585 1488 1588 1423 1427 1381
27 82 1511 1588 1495 1590 1427 1431 1401
28 82 1509 1591 1493 1585 1428 1432 1426
29 83 1509 1598 1493 1586 1427 1431 1449
30 83 1514 1603 1497 1590 1430 1434 1469
31 83 1518 1610 1498 1590 1433 1434 1500
32 83 1534 1623 1509 1604 1444 1441 1520
33 83 1533 1621 1512 1601 1451 1446 1542
34 84 1529 1617 1508 1595 1450 1440 1566
35 84 1533 1623 1513 1602 1452 1440 1585
36 84 1540 1628 1520 1613 1458 1447 1597
37 83 1536 1626 1522 1616 1460 1451 1609
38 83 1541 1627 1524 1617 1461 1453 1618

-39 83 1555 14A 1ow 1623 1471 1456 1626

0 A

0to
IVA*04TV



September 8, 1994

Laboratory Furnace Furnace Furnace Furnace Furnace Furnace Furnace
Time
(min)

Ambient
(OF)

#1
(0F)

#2
(OF)

#3
(OF)

#4

(OF)
#5

(OF)
#6

(OF)
#7

(OF)

83 1564 1643

83 1565 1643

83 1567 1644

84 1572 1652

83 1577 1655

83 1578 1661

84 1578 1660

83 1589 1670

83 1594 1673

83 1598 1675

83 1603 1676

83 1603 1670

83 1604 1673

83 1610 1680

84 1607 1673

84 1608 1672

83 1612 1676

84 1609 1673

84 1601 1666

84 1606 1670

83 1609 1670

1535

1538

1540

1545

1549

1555

1556

1564

1569

1571

1574

1573

1 575

1581

1577

1576

1579

1577

1573

1575

1574

1624

1625

1625

1633

1637

1646

164.6

1653

1656

1658

1660

1658

1662

1667

1661

1658

1661

1658

1654

1657

1656

1482 1461

1485 1462

1487 1464

1492 1468

1497 1473

1500 1476

1500 1478

1505 1485

1511 1491

1515 1493

1523 1496

1527 1496

1529 1497

1532 1501

1533 1501

1535 1500

1539 1502

1538 1503

1530 1499

1532 1500

1535 1499

Max Temp:
Max Allowed:

4GA Po

0 A

Of ow9

'900RAT

40
41
42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
57
58
59
60

1630

1634

1 644

1653

1658

1671

1684

1685

1685

1 685

1684

1688

1696

1701

1707

1720

1733

1741

1752

1756

1770

TVA / TSI .Project No. 97186



Project No. 97186 TVA / TSI. September 8, 1994

Furnace Furnace Furnace
Time #8 #9 #10

(min) (OF) (OF) (OF)

0 86 86 86
1 195 182 193

2 585 429 540
3 1107 833 992
4 1160 1008 1046
5 1102 1026 1003
6 1040 1007 950
7 987 979 903
8 957 958 876
9 983 976 914

10 1118 1076 1075
11 1302 1238 1314
12 1374 1326 1394
13 1345 1321 1343
14 1290 1283 1279
15 1263 1249 1241
16 1263 1243 1251
17 1282 1252 1279
18 1303 1266 1306
19 1324 1281 1331
20 1348 1304 1361
21 1376 1329 1404
22 1409 1351 1454
23 1435 1370 1487
24 1456 1389 1518
25 1468 1407 1537
26 1483 1422 1547
27 1496 1434 1560
28 1514 1451 1588
29 1526 1465 1600
30 1551 1480 1630
31 1583 1505 1671
32 1604 1525 1691
33 1616 1541 1707
34 1631 1555 1734
35 1641 1569 1747
36 1646 1577 1746
37 1648 1586 1745
38 1661 1595 1756
39 1675 1609 1783 CA P

o CO

*OtA¶Oe'



Project No. 97186 TVA / TSI
2 n "I

September 8, 1994

Furnace Furnace Furnace
Time
(min)

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

#8
(0F)

1689

1697

1704

1710

1721

1723

1723

1725
1732

1737

1750

1772

1783

1786

1800

1818

1821

1821

1819

1829

1854

#9
(0F)

1619

1 627

1634

1641

1 649

1653

1655
1658

1663

1667

1 674

1688

1697

1705

1716

1732

1737
1740

1740

1749

1772

4a 0 A P 0

0 A1~

11 co

140RA

#10
(0F)

1 798

1808

1815

1821

1 830

1833

1833

1829

1832

1 838

1 844

1862

1867

1 875
1874

1889

1 908
1 911

1918

1932

1950

Max Temp:
Max Allowed:
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Report No. 11960-97186 November 15, 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.

CiA Po

0 A

ORAT



ACCEPTABILITY DOCUMENTATION

TEST DECK #2: PROJECT NO. 97186

The following signatures attest to the review and acceptance of each attribute
listed regarding the above-noted test article:

I. CABLE TRAY/CONDUIT ASSEMBLY

e A
Omega n t faboratoes, Inc.

VAx / TSI

:7/sg 9

Date

ate

II. ELECTRICAL CABLE INSTALLATION

N/A
Omega Point Laboratories, Inc.

TVA / TSI

III. THERMOCOUPLE INSTALLATION

6 )~~
Omega P 'nt Iaboratorigs,

2g (j>
WA / TSI

Inc.

-711 9,/S<

Omega Point Laboratories, Inc.
16015 Shady Falls Road

Elmendorf, Texas 78112-9784
210-635-8100 / FAX: 210-635-8101

800-966-5253

Date

Date

Date



Acceptability Documentation
Test Deck #2

2na
Project 97186

Page 2 of 2

IV. FIRE PROTECTION BARRIER

Omega *ntlaboratonis, Inc.

VA / TSI*f

V. FINAL PRE-BURN INSPECTION

Omega P'ifLaboraries, Inc.

* "A / TSI

Date

Drate /

Date

24192/:5
Ddt e

49A Po

*, . S A
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EVENT LOG

TSI / TVA
Client # 11960

PROJECT NUMBERS:

97185
97186
97187

OMEGA POINT LABORATORIES, INC.
16015 SHADY FALLS ROAD

ELMENDORF, TX 78112
1-800-966-5253
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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
the test assemblies are:

97185 #1 (3) 18" L- shaped steel tray with (1) 3" L - shaped steel conduit
97186 #2 Double 18" steel tray intersection
97187 #3 (1) 18" U - shaped steel tray with cover and (3) nested 18" U - shaped

steel travs Page / of2y

ITEM DATE INITIALS
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EVENT LOG
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Client #11960
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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
the test assemblies are:

97185 #1 (3) 18" L- shaped steel tray with (1) 3" L - shaped steel conduit
97186 #2 Double 18" steel tray intersection
97187 #3 (1) 18" U - shaped steel tray with cover and (3) nested 18" U - shaped

steel travs Page of

ITEM DATE INITIALS

=- 3

lJ~ Le / $ ,~ /s t

/ /6 - _ _ _ _ _ _

- - - -, I -I

.- -,- , - .99 -I / - Jc 2
Vi k\
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EVENT LOG

TVA/TSI
Client #11 960
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EVENT LOG

TVA/TSI
Client #11960

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
the test assemblies are:

97185 #1 (3) 18" L- shaped steel tray with (1) 3" L - shaped steel conduit
97186 #2 Double 18" steel tray intersection
97187 #3 (1) 18" U - shaped steel tray with cover and (3) nested 18" U - shaped

steel travs Page 3 of ;

ITEM DATE INITIALS
-72,C-A/BayGd2//; 6L ;

, _____I GS ,.

I~I~c2V

agreeI

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

C
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EVENT LOG

TVA/TSI
Client #11960

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
the test assemblies are:

97185 #1 (3) 18" L- shaped steel tray with (1) 3" L - shaped steel conduit
97186 #2 Double 18" steel tray intersection
97187 #3 (1) 18" U - shaped steel tray with cover and (3) nested 18" U - shaped

steel travs Page Aof 12

ITEM DATE INITIALS

V 72 _ _ _ _ _ _ _-2_ _.

3 " en7ca
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EVENT LOG

TVA/TSI
Client #11960

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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Q/A RECL#ING REPORT
CLIENT/PROJECT NAME 'S I$ TV)
CLIENT/PROJECT NU,/BER I\ l Ge) - 9 133 21j3 P
RECEIVED FROM __U __ _
PROJECT LOCATION Omega Point Labs

REPORT NUMBER _ _4ILU - IVk I0
DATE RECEIVED ?-t b- 94
DATE INSPECTED ______ -_ ___
lllllffnCOTU nU- rAm - -f .

__________ I'or-r-UIu M L) '-T- 11 A A I

ITEMDESRIPION UANITYCONID CERT.QUNTTYMAIL SECfl CarAMIEXCPIO, ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. y/N Y/N INTEGRTY EXCEPTON REMARKS

Ti ptc Cs, ct0o -l M # / e H
- )Lo- - -- - k

T~~J~~ l\cc - -

---- - . - -- -.

FORM
1/29/93

0



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:

1 1 40-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

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 |8-16-94 l

Quantity Unit ExtendedItem No. Description Ordered Price Amount
1. T-1 Plug 100

2. T-2 Jack 100

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval - Caqi4-L -.
Date ' -I1-%l

Shipment Must Include Certificate of
Conformance on Materials.

,rdered By: Cleaa ratton
Project #: TSI/TVA AetAT

Total

Shipping

Tax

Invoice Total

Shin To:

-r ---- |fw I-1wulag L



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
'.6015 SHADY FALLS RD.
ELMENDORF. TX 78112

L

SHIP TO

OMEGA POINT LABS
l6Ol5 SHADY FALLS RD.
ELMENDORF, TX 79112
ATTN: CLETA

I L

1-I

3Pr-INSTRUCTIONS:

""I S * l

I-I--' I I I I
I * S I:

Mhite - Anaheim Office * Goldenrod - New Hampshire Office * Canary - Packing Slip ,

I y- I \.eK I .-, Is-)



CERTIFICATE OF CONFORMANCE

TO Omteg Point Labs DATE 8-15-94

16015 Shady Falls Rd. CUSTOMER PO# 1140Q

Elmendorf, TX 78112 JOB # TC-6229

PMC P/N QUANTITY

T-1 (Plug) 100

T-2 (Jack) 100

ADDITIONAL INFORMATION (IF REQUIRED):

This is to certify the materials furnished on this shipment ar
drawings of the above referenced customer purchase order
customer review.

*1170 N. GILBERT STREET
ANAHEIM, CA.
92801
(714) 563-0332
FAX (800) 753-5595

CUSTOMER P/N SPEC

with the requirements. specifications, and
test records an on file and available for

Quality Assurance' Inspector l /

ality Assurance Manager
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Q/A RECEIVING REPORT

CLIENT/PROJECT NAME it ( /x LAJ
CLIENT/PROJECT NUMBER 7)J57
RECEIVED FROM- Pu -- ---
PROJECT LOCATION Omega Point Labs

REPORT NUMBERA144l - I I Jq J
DATE RECEIVED 'i -, -94
DATE INSPECTED T- Ad -94
INSPECTED BY: _L_________

C.?,
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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.

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

Quantity Unit ExtendedItem No. Description Ordered Price Amount
1. Teflon Coated Thermocouple Wire 40,000

KK-TA/TA-24

2. Calibration data 1

"See Special Instructions Regarding
Purchasing Seciifications for Quality
Assurance Require ents."
QA Approval
Date / 9

Snatial Instrign@ n,,- oh .. .. . --
%futreu Dy: ConsIance A. Humphrey

Project #: -GP Equipment- ge

I 7-.vA/r:5,,

/5 + Z7/efS

QQAJ "/$q

);I i'is'3/q94
b.r-Vt.

A/q,4 5,1octe
cY4/4 \3. sk'

Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 2000F, 400F, 6000F, 8000F
and 1000 F traceable to NIST

Total

Shipping

Tax

Invoice Total

Ship To:

-r w . .- *- as * *v z z i>



Page 1 of 2

OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: MS-- / 3 up /J~f

VENDOR: PMC

VENDOR PRODUCT NUMBER: KK-TAWTA-24

PRODUCT DESCRIPTION: Tefln Cnarpd ThermarniY129 W-fWir

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

TEST DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

ASTM
E230-93 Std. Temperature-EMF Tables Temp. Range +320F to +5450F

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 OmegaPoint Laboratories. Material specified herein is to be produced and tested inaccordance with vendor quality standards, methods, guidelines and manufacturinginstructions as defined in that Quality Program.

2.0 QUALITY VERIFICATION
Receiving Inspection - Buyer shall inspect iems upon receipt to verify compliance
with purchase order requirements. Rejected items shall be returned at seller'sexpense.
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 specificationand 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

< .r W

Title Quality Assurance Mgr.

Date a/dY 4L '

AVL Verification
Class: B

,eGA toe,
1.
A

10 . . o
IV '4V

#ftAlVO$

4.l , rib
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OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO: MS- //.?3 - 9Q/
PRODUCT: 

Thermocouple Wire

MANUFACTURER: PMC Corporation
57 Harvey Road
Londonderrv. NH 03053.

SUPPLIER: 
(sarADDRESS:

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:

P4 Manage~er
Date /

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 onthe basis of specifications set forth in the
manufacturers published product description.

VERIFIED BY:

0/A Manager
Date /,/ g

vC-, a- i r
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TECHNICAL EVALUATION Page 2 of 3

Teflon Coated Thermocouple Wire

KK-TA/TA-24

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

ASTM E230-93 Std. Temperature-EMF Tables
for Standardized Thermocouples

Temp. Range +320 F to +5450 F
Special Limits of Error ±20F

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

P T MA ER
DATE iA/ 7- §/ 06

VERIFIED BY:

TE
O/A MANAGE
DATE k{ f i> c -

PRODUCT:

SPEC NO:

TEST



Qi 7 F
4U tUt

TECHNICAL EVALUATION Page 3 of 3

PRODUCT:

SPEC NO:

KK-TA/TA-24 Thermocouple Wire

MS- //-37 _- 92S -

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:

DATE: /,/ F1 ,
(!!- 44C2���

*01 49
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PRODUCT CODE: TA/TA

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,
coefficient of friction
for ease of pulling
through conduit.

Like TFE, suggested
upper continuous
temperature is 500OF
(2600C), however, it
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PFA Insulated
Thermocouple Wire

Calibrated conductors
for high system accuracy

5000F (2600C) PFA
insulation for improved
electrical properties
and high temperature
applications

5000F (2600C) PFA
jacket for chemical
inertness to solvents,
acids and oils

- I

PART NUMBERS

THERMOCOUPLE 20 SOLID J-TA/TA-20 K-TA/TA-20 T-TATA-20 E-TY E TY20 P N-TAA-20

THERMOCOUPLE 24 SOLID J-TA/TA-24 K-TA/TA-24 T-TA/TA-24 E--T ATA-24 N-TA/TA-24THERMsOCOPL 24 SOLID.. J-ATA2 K-T/T-2 .. -. ~TA2 -. X 2 -- T -A -

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-
ton. Variations of this construction are available
upon request, including aluminum Mylar* to
reduce noise problems found in so many of
today's plants.

I Typical applications include aircraft and
automotive engine testing, rapid transit cables,>
and down hole cable in the oil industry.

'Registered trademrk of El. DuPont inc. .

E-TATA-30 N- j-:A-30I

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. (63) 432-9473
FAX (63) 432-0435

GRADE OF
WIRE

I I__ _ _ _ _ _ _

I
I I

II
I

GAUGE
SIZE

WIRE
TYPE TYPE J TYPE T TYPE ETYPE K TYPE N

i htKMOCUPLEUH 30 SOLID J-TA/TA-30 K-TA/TA-30 T-TA/TA-30
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O 1990 PMC Corporatiorf- 0 I

Color code:
& initial

aealibration
Frances for
thermocouple

wire

Color code )
and initial
calibration

tolerances for
extension wire

* TAITA
physical

properties

> THERMOCOUPLE TYPE | COLOR CODE INTAL CALIBRATION TOLERANCES
ANSI +/- 1 STANDARD SPECIAL

WIRE ALLOYS |SYMBOL INDIVIDUAL | JACKET TEMPERATURE RANGE LIMITS LIMITS
'Iron (+) vs. J WHITE/RED BROWN + 32°F (0 OC) to +545°F (+285°C) +4°F (2.2°C) ±2°F (1.1°C)
Constantan I(-) +545°F (+285°C) to +1400°F (+750°C) ±.75% ±.4%

Chromelm (+) vs. K YELLOW/RED BROWN -330°F (-200°C) to -165F (-11OOC) ± 2%
*Alume'l"'(-) -165°F (-110°C) to +320F (F 2.C

+32°F (0°C to I545I (+285°C) +4°F 2.2C ±2 (1210C)

Copper (+) vs. T BLUE/RED BROWN 330°F (-2000C) to -85°F (-650C) + 1.5% + .8%
Constantan' (-) -85°F (-650C) to +2700F (+130°C) ±1.8°F (1°C) ± .90F (.50C)

- +270°F (+130°C) to +660°F +350°C) ±.75% ±.4%

Chromel T(+) vs. E PURPLE/RED BROWN -330°F -2000 C) to -270°F (-1700C ±1+% ± 1.8°F (1°C
Constantan ' () -270°F -170 0C) to +480F (+2500 ±30F (1.7°C) ± 1.80 F 1 °C

+480°F (+2500C) to +640°F (+340C6 -30F (1.7C) ± .4%0
-+640°F(+340°C) to+1600°F (+900°C) ± .5% ± .4%

Nicrosilm (+) vs. N ORANGE/RED BROWN + 32°F (0°C) to +545°F (+285 0C) +4°F (2.2°C) t20 F(1.1°C)
NisiI" (-) I +545°F (+2850C) to +2300°F (+1250°C) ±.75% ± .4%

1'Iron vs. Constantan" | JX WHITE/RED BLACK + 32°F (0°C) to +400°F (+200°C) ±4°F(2.2°C) |2°F(1.1°C

Chromer-vs.'AlumelP I KX YELLOW/RED YELLOW +32°F (0°C) to +400°F4(+200°C) |4°F(2.2°C) ±2°F(1.10C)

Copper vs. Constantant m  TX BLUE/RED BLUE -75°F (-60°C) to +210°F (+100°C) +2°F (1.1 °C) + 1 OF (.5°C)

ChromelTmvs. Constantan"d EX PURPLE/RED PURPLE +32°F (0°C) to +400°F (+2000C) |±3°F (1.70C) -2OF (1.1°C)

NicrosilTmvs. NisilTm NX ORANGE/RED ORANGE +32°F (0°C) to +400°F (+200 0 C) |+4°F (2.2°C) +2°F (1.1°C)

Copper vs. Copper Alloy SX BLACK/RED GREEN +75°F (+25°C) to +400°F (+200 0C) | 12°F (7°C)
_________________ RX

Magnetc NOTE - Percent limits aPpty directy to temperatures in 'C units. but for *F enulvazlents Thermocouple wire ctannot be expected to meet
_Tr e Mark. Hoskins Mfg. Co. are applied to me numbers ot *F aiove or below be ice point (.32-f). me limits of error at temperatures below the ice

I i.e. Limit (f) = (TemP ^F - 321F) X Percentage) point unless specuifec at Dme of purchase.

* INSULATION NOMINAL NOMINAL NOMINAL APPROX. SHIP.GAUGE INSULATION JACXET DIAMETER WEIGHT LBS.
CHARACTERISTICS INSULATION JACKET SIZE WALL(INCHES) WALLiINCHES) (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.

24 .008 .010 .056 X .092 7
ELONGATION %(min.) 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 500OF(260 0C) 50 0°Ft260C)
TEMPERATURE CONTINUOUS CONTINUOUS

550°F(2880C) 5500F(288°C)
SINGLE SINGLE
EXPOSURE EXPOSURE

FLAME TEST NON- NON-
FLAMMABLE FLAMMABLE

- -- _PRICING POLICY > Shipments wilt be invoiced at PMC's prices in effect at time ot stipinert. Quotations are given with an escalation clause arid price. eerms. and conditions are subiect to chantge
w tprior notice. PMC wilt, however. lke every attempt to hold to current quoted prices. Alt prices quoted are in United States Currency, and stall be sube to correctionoerrors. Unless otherwise stated in writing to PMC.

-El OOLS & COILS > All shipments, unless specified otherwise by PMC. are made on non-returnable reels spoots or coils in one continuous lengt.

month of the date of authorilion. Goods Mut ae special in arty way shall not be retuned to .M a tdr atny reason, without wden authotnoaton wilt be rehused
and etunedat sip~ &s w A etun rques mut b pr through our Londonderry, .H.slsoffice.

TOLERANCES> Due to altow esa in manufacturing pros frwire cableand similarpoducts. PMCreserves 6the ttotashiparonoft ±10% tromtheq ityo1 sgoodsordered.
szcal tolerances shw are nominal. Shipping weights are an average of at Wye of Conductors and are i tae r eslinuting only. These weights can vary usttitaly due to
neettypes at spools. reels andor conductors.

The material concuined in this document is presented in good faith and believed lo be reliable and accurate. However, becaus testing conditions may vary and mateia quality orinlormation that may be provided in whole or part by others mybe beyond our control. no warrany xrse or itnplied. is giken arid PMVC Corporation iCoassn ef no liability harresults obtained or damages incurred throuigh the application 01 fthet tests presented. NOTE. PC resierves the night to substitute an equal produict on alt registeired tradernalr tints

(

Q
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PMC CORPORATION
57 HARVEY ROAD, LONDONDERRY, N.H. 03053 * (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

1 r SHIP TO
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UNIT PRICES ARE BASED ON COPPER AT S lb., SILVER AT S /TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE BASEDON MATERIAL COST ON DATE OF SHIPMENT.
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i PMC CORPORATIONr 57 HARVEY ROAD. LONDONDERRY, N.H. 03053 * (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

r SOLD TO r1 ESHIPTO

, J <r; D F) 6 j.- = -I .- J
!. ^ I ' 1.j ., 1-; 7 ,

-1.f. i ,l . . ;. EL!NrlMlNO 7.3 -F

I L
L

I DATE RECEIVED |CUSTOMER NO. E I 0 | T I PMC JOB NO.

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

1. MFT 3 ME-E=S

SHIP VIA FOB. TERMS 2. CFT 86 FEE
3. POUNDS 7 LOT

- ari''. . ; '.. : 4 EACH NET 8 OT' -

T .-

-'th .- -,..............................-..................... 
C-

IT PRICES ARE BASED ON COPPER AT S ;lb.. SILVER AT S /TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE BAC

MATERIAL COST ON DATE OF SHIPMENT.

SPECIAL INSTRUCTIONS:
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PMC CORPORATION
57 HARVEY ROAD, LONDONDERRY, N.H. 03053 * (603) 432-WIRE

SPECIALIZING IN WIRE. CABLES & TEMPERATURE

r SOLD TO 1 r SHIP TO

','l. ! ' -. 1- . im a .' -- . .~

11 -- ) I ::5 _-ir$t .A .% ` -4~LL'-. -
;=: Iff E N D. tlR:- , r y - ;?.

I L

I DATE RECEIVED I CUSTOMER NO. I E I 0 | T I PMC JOB NO.

-- . ; 3- n | iIi; | | - b:

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

i ~~~1. MFT5 tE=,

SHIP VIA F.O.B. TERMS 2. CFT M .
3 POUNDS 7

.. - 2 .i'S- - . EACH NET 8 O TE=

p . . Ic ,-.; . -. ,

-L T / '4 --/

1 R*1

UNIT PRICES ARE BASED ON COPPER AT S lb.. SILVER AT S ,TROY OZ. HOWEVER UNIT PRICES INVOICED VILL BE EASED
ON MATERIAL COST ON DATE OF SHIPMENT.

,, A-

WL INSTRUCTIONS:

<7 ,

PACKING SLIP

f--VE:z-i Pf] " N .~tt~
lr~'015c fi;r-. r2+L,' ROP0~
E. L f"f E PJ8? r k, U 7 '.- 7 :l 1 I : >
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CERTIFICATE OF CONFORMANCE

TO - CMEGA POINT LAPS INC. DATE 8/15/94

16015 SHADY FAT-S RD- CUSTOMER PO# 11230

FTMF'NwrEFR TX 78112 JOB# 18794

PMC P/N QUANTITY CUSTOMER P/N SPEC
KK-TMTA-24 18.7n5 _ . M5 1213-97185

THE FOLLCWING WIRE SPOOLS HAVE BEEN MANUFACTURED FRCM BARE WIRE SPOOL #105966,REEL NOS. 20752, 20753; SPOOL NOS. 105967, 105968, 105969, 105970, 105971 AND105972. REEL NOS. 18242. 17623.

ADDITIONAL INFORMATION (IF REQUIRED):
IN ERROR IN ERROR IN ERROR IN ERROR IN ERRORSPOOL NO. 2000F 4000F 6000F 8000F 10000 F

105966 - INSIDE -0.5 +0.4 -1.9 -2.2 -0.8105966 - OUTSIDE +0.1 +1.1 -1.0 -1.1 +0.4105967 - INSIDE -0.2 0 -2.2 -2.0 +0.4105968
105969
105970
105971
1'5972 - OUTSIDE +0.1 +0.7 -1.2 -0.9 +1.4
ALL SPOOLS ARE TAKEN FRaM LARGE MASTER SPOOLS IN ROTATION. CALIBRATION SHOWSBEGINNING OF FIRST SPOOL AND END OF LAST SPOOL.
CALIBRATION RESULTS ARE TRACEABLE TO NIST AND MEET SPECIAL LIMITS OF ERROR ASDEFINED IN ASTM-E-230 AND CCMPLY TO MIL STD. 45662.This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, anddrawings of the above referenced customer purchase order. Inspection and test records are on file and available forcustomer review.

Quality Assurance rnsppjbr

57 HARVEY ROAD _ _ _ _ _ __ _ _LONDONDERRY, NH Quality Assurance Manager03053
(603) 432-WIRE
FAX (603) 432-0435
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CERTIFICATE OF CONFORMANCE

TO CMFGA POTNT TLARS TNC DATE 8/31/94

16019- SHADY FALLS.r RnAD CUSTOMER PO# 11230

ELMENIXRF. TX 78112 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 NCS.
(P6. ) 18554 AND (NEG.) 18555_

ADDITIONAL INFORMATION (IF REQUIRED):

IN ERROR IN ERROR IN ERROR IN ERROR IN ERRORSPOOL 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 idET SPECIAL LrIITZ OF ERROR AS
DEFINED IN ASTM-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, anddrawings of the above referenced customer purchase order. Insection ane tt records are on file and available forcustomer review.

uality Assurance Inspector

. 57 HARVEY ROAD
LONDONDERRY, NH Quality Assurance r03053
(603) 432-WIRE
FAX (603) 432-0435



* a
CERTIFICATE OF CONFORMANCE

TO -tEGA POINT LABS DATE 9/15/94

16015 SHADY FALLS ROAD CUSTOMER PO# 11230

ELMENI\ORF. TX 78112 JOB # 18794-2

PMC P/N QUANTITY CUSTOMER P/N SPEC
KK-TA/TA-24 13, 856' MS1230-97185

THE FOLLOWING WIRE SPCOLS 106837, 106838 AND 106839 HAVE BEEN MANUFACTURED FRQMRARE WTRE RFPTs 18554 ( STTV l-AD 1AND 9 (MmATTV)

ADDITIONAL INFORMATION (IF REQUIRED):

IN ERROR IN ERROR IN ERROR IN ERROR IN ERRORSPOOL NOS. 2000 F 4000 F 6000 F 8000 F 1000 0 F

106837 +0.3 -0.5 -2.4 -2.3 -0.1

106838

106839 +0.1 -0.4 -2.3 -1.9 -0.4

ALL SPOOLS ARE TAKEN FRCM LARGE MASTER SPOOLS IN ROTATION. CALIBRATION SHOWSTHE BEGINNING OF FIRST SPCOL AND END OF LAST SPCOL. CALIBRATION RESULTS ARETRACEABLE TO NIST AND MEET SPECIAL LIMITS OF ERROR AS DEFINED IN ASIM-E-230AND CCMPLY TO MIL STD-45662.

This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, anddrawings of the above referenced customer purchase order. Inspection an tes records are on file and available forcustomer review.

G' Quality Assurance Inspector

* 57 HARVEY ROAD -
. 'LONDONDERRY, NH 

Quality Assurance My er03053
(603) 432-WIRE
FAX (603) 432-0435
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Q/A REC*VING REPORT
CLIENT/PROJECT NAME _TS I / T V/k
CLIENT/PROJECT NUMBERI \OLDb- q7A57- '1 7 Sb
RECEIVED FROM PloY\ C.,
PROJECT LOCATION Omega Point Labs

REPORT NUMBER JAL - 2I eoQni
DATE RECEIVED __ - _ _ _4__ -
DATE INSPECTED __-__-q_

INSPECTED BY: cl PA

.QUANTITY -- .. .-. ACCEPTANCE
ITEM DESCRIPTION P.O. NO. Q I.D. NO. MAIL YCIN CCNTAINER EXCEPIONA REMARKS

_ _ _ __ _ _ _ Rp~r.d R a - - - - old R R~iP~c

Ito 1 Q I 0 - AK- A/I rA -24 1 Y (yt4 6 .X -.

__ _ _ ------ -- ---

FORM
1/29/93
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C . .)
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270
Omega Point Laboratones, Inc.PURCHASE ORDER

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

Vendor:

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Bill To:

PO Number:

1139-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

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-11 39Q-1 1960 8/26/94

- Quantity Unit Extended
Item No. Description Ordered Price Amount

1. KK-TA/TA-24 12,000

2. Calibration Data 1

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requiremen.
QA Approval F I
Date __ __ _ __ _

Special Instructions Ordered By: Cleda Patton Total
Include Certificates of Conformance to ASTM Project #: 11960 ShippingE230-93 Special Limits of Error and Calibration
data required to 2000F, 4000F, 6000 F, 8000F Tax
and 1000°F traceable to NIST Invoice Total

Ship To:



PMC CORPORATION,r, 57 HARVEY ROAD, LONDONDERRY, N.H. 03053 * (603) 432-WIRE

\! - SPECIALIZING IN WIRE. CABLES & TEMPERATURE

r SOLD TO

r.z; j -.. . -

-1 SHIP TO

;3 > F, ; -, ! , .: :. : '.! '--,

, it - I :-- .i ) . .. :
! M .'i-X I . . ." -

-- - I;c

I L

I DATE RECEIVED I CUSTOMER NO. I E I 0 | T | PMC JOB*NO.|

| _R;; '. 1 vi .'! -' I | * I

-1

UNIT PRICES ARE BASED ON COPPER AT S
ON MATERIAL COST ON DATE OF SHIPMENT.

/TROY OZ. HOWEVER UNIT PRICES INVOICED .VILL BE EASED

1i~

/

1k.E II CMA IC I tS 1 I-
PACKING SLIP

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

1. -- 1 MFT 8 NME7E-S

SHIP VIA F.O.B. TERMS 2 CFT 5 FE
3. POUNDS - LOT

JF - EACH NE7 8 OTrnE.

I ! ' �'. , I � �' �.'



CERTIFICATE OF CONFORMANCE

TO OMEGA POINT LABORATORIES INC. DATE

1 f015 SH-ADlY ATE.Ts ROnA

FrTMFQNRF. TX 78112-9784

PMC P/N

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

KK-TA /TA-24 12-285'

ALL OF THE FOLLOWING WIRE SPOOLS HAVE BEER
MSE-S (PIn) 18978 AND (NrP. ) 18R79

MS-11390-11960

M MANUFACTURED FROM BARE WIRE REEL

ADDITIONAL INFORMATION (IF REQUIRED):
IN ERROR

SPOOL NOS. 2000
IN ERROR IN ERROR

4000 600°
IN ERROR IN ERROR

8000 10000

106461 - INSIDE

106462

106463 - OUTSIDE

ALL SPOOLS ARE TAKEN FROM LARGE MASTER SPOOLS IN ROTATION.
BEGINNING OF FIRST SPOOL AND END OF LAST SPOOL.
CALIBRATION RESULTS ARE .RACEABLZ TO NIST ANDp i S-PECIAL
DEFINED IN ASTM-E-230 AND COMPLIES TO MIL STD 45662.

CALIBRATION SHOWS

* T - OTF' ERROR AS>' _TS C. R

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 d est records are on file and available for
customer review. In Aplc)

]<M}0
Quality Assurance Inspector

Quality Assra an erDS
Quality Assurand oanafr

57 HARVEY ROAD
LONDONDERRY, NH
03053
(603) 432-WIRE
FAX (603) 432-0435

8 /31/94

1139-0

18959

SPEC

+0.5

+0.6

-0.2

-0.1

-2.4

-2.1

-2.6

-2.3

-0.3

-0. 1
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Page 1 of 3

OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO:

PRODUCT:

MANUFACTURER:

SUPPLIER:
ADDRESS:
CITY:
STATE/ZIP:
PHONE:

DESCRIPTION:

MS- 13qoQ-1lq 1

Thermocouple Wire

PMC Corporation
57 Harvey Road
Londonderry, NH 03053

(same)

(603) 432-9473

TECHNICAL EVALUATION

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:

it,

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:

(/A Manager iJ
Date 8 IsIqS

I I

C - .'

Prbject Manager
Date R/%-/#Yf



TECHNICAL EVALUATION

PRODUCT:

SPEC NO:

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

Teflon Coated Thermocouple Wire

KK-TA/TA-24

MS- tt3qca -[l[1O

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

ASTM E230-93 Std. Temperature-EMF Tables
for Standardized Thermocouples

Temp. Range +320F to +5450 F
Special Limits of Error t20F

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

ROJECT MANAER
DATE /ca/ff

VERIFIED BY:

QIA MAN /*'
DATE 424~.7 ~

TEST

0 -, r
(-, rPage 2 of 3



TECHNICAL EVALUATION

KK-TA/TA-24 Thermocouple Wire

MS- 603qU -05b

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:

Page 3 of 3

4 ('.o

PRODUCT:

SPEC NO:

e-qu DATE: 01/ 9/ ZI q
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Page 1 of 2

OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER:

VENDOR:

VENDOR PRODUCT NUMBER:

PRODUCT DESCRIPTION:

MS-- I1 3qQ- I I&Cd
PMC

KK-TA/TA-24

Teflon Coated Therrmncrnp1l Wir

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

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

Std. Temperature-EXF Tables Temp. Range +32°F to +5450 F

for Staidardized Thermocouples Special Limits of Error ±20F

QUALITY ASSURANCE REQUIREMENTS

1.0 QUALITY PROGRAM
Seller shall furnish this Rem 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.

TEST

ASTM
E230-93



'f l-

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

& 7
Title Quality Assurance Mgr.

Date A/ i5

AVL Verification
Class: B

e~A PO

V
#JA100



CA.A ' i
DATA61EEM i'26PFA Insulated

Thermocouple Wire

PRODUCT CODE: TA/TA

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
coefficient of friction
for ease of pulling
through conduit.

Like TFE, suggested
upper continuous
temperature is 5000F
(2600C), however, it

GRADE OF
WIRE

Calibrated conductors
for high system accuracy

5000 F (2600 C) PFA
insulation for improved
electrical properties
and high temperature
applications

5000F (260-C) PFA
jacket for chemical
inertness to solvents,
acids and oils

I - I

GAUGE
SIZE

WIRE
TYPE TYPE JI YEK TF I TYP F TYPF

THERMOCOUPLE 20 SOLID J-TA/TA-20 K-TAITA-20 T-TA/TA-20 f - r7A-2O N-TAVTA-20

THERMOCOUPLE 24 SOLID J-TA/TA-24 X-{K-TA/TA-24 . T-TA/TA-24 I N-TA/TA-24
To ~~~~~~~~~I A .-.-.-.-- l

PART NUMBERS

I HtKMUCUUUPLE 30

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-
ton. Variations of this construction are available
upon request, including aluminum Mylar* to
reduce noise problems found in so many of -s
today's plants.

h Typical applications include aircraft and
automotive engine testing, rapid transit cables
and down hole cable in the oil indu

*Regtstered trdermark of E. DuPont Inc. .

SOLID I J-TA/TA-30

; 1I

.I.

I-- I

K-TAITA-30 T-TA/TA-30 Ea |A.-A-30 I 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
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Color code:
& initial

calibration
*rances for
thermocouple

wire

Color code ,
and initial
calibration

tolerances for
extension wire

* TA/TA '
physical

properties

> THERMOCOUPLE TYPE COLOR CODE INITIAL CALIBRATION TOLERANCES
ANSI +/- T RASTANDARD SPECIAL

WIRE ALLOYS ISYMBOL INDIVIDUAL JACKET TEMPEATURE RANGE IMITS LIMITS
'Iron (+) vs. J WHITE/RED BROWN + 32°F (0°C) to +545°F (+285CC) ±4°F (2.2°C) 2°F (1.1°C)
Constantanr (-) +545°F (+285°C) to +1400°F (+750°C) 75% ±4%

Chromer (+) vs. K YELLOW/RED BROWN -330 F (-200°C) to -165 0F (-110 0C) ±2%Alumel Th
(-) -165°F (-110C to +32°F (C) +4°F 2.2°C)

+32°F (0°C to +545° (+2B5'C) -° 2. 2°C) 2°F (1.1.C)
-~~t .2 O ,5C 7to 3

0 
C'il2s ____ __-

Copper (+) vs. T BLUE/RED BROWN - 330°F (-200°C) to -85°F (-650C) ± 1.5% + 8%Constantan' (-) -85°F (-65°C) to +270F (+130°C) ±1.8°F (1PC) +.9°F (.5°C)
+270°F (+130°C) to +660°F (+350°C) +75% ±.4%

Chromel Th(+) vs. E PURPLE/RED BROWN -330'F (-2000C) to -270°F (-1 700C) ±1% 1.8°F F10CConstantan (-) -2700F (-1700C) to +480°F (+250°C) 3°F (1.7°C) ±1.8°F (1C
+480°F (+250 0C) to +640°F (+340°C) ±3°F (1.7°C .4Y

-+6400F (+340°C) tO +1600°F (+900°C) ±.5% ±.4%
NicrosiP' (+) vs. N ORANGE/RED BROWN + 32°F (OC) to +545°F (+2850C) ±4°F (2.2°C) 2° F1.1°C)
Nisli m (-) __________________ +545°F(+285°C) to +2300°F (+125000) ±75% .4%

'Iron vs. Constantanlm JX WHITE/RED BLACK + 32°F (O°C) to +400°F (+200°C) ±|4°F (2.2°C) |2F (1.1 IC)
ChromeIvs.'AlumelTh KX YELLOW/RED YELLOW +32°F (O°C) to +400°F (+200°C) ±|4°F (2.2°C) |2°F (1.1°C)
Copper vs. Constantanmi TX BLUE/RED BLUE -75°F (-60°C) to +210aF (+100°C) ±2°F (1.1° C)I± 1°F (.50C)
Chromei"vs. Constantanm EX PURPLE/RED PURPLE +320F (0°C) to +400°F (+200°C) ±3°F (1.70C) ±2°F (1.1°C)
NicrosilTmvs. Nisil NX ORANGE/RED ORANGE +32°F (0OC) to +4000F (+200°C) ±4°F (2.2°C) ±2°F (1.1°C
Copper vs. Copper Alloy SX BLACK/RED GREEN +75°F (+25°C) to +400'F (+200°C) ± 12°F (7°C)

. RX
M..netoc NOTE - Percent limrns anoty directy to IemoerVure3 n iC unit. but or F equrnients Thermiocoucle wre tnn te exvecto tO mee
Trace VA! Hosuns Nlg. Co. ure appoiec to the numbers of IF W uor below me ie pont (.32F). li einns ct error at tempenrtures below te a

I i me Iut (F) .(Tema f -32F) X Pegel poertuniessseai at DrY at u.

INSULATION NOMINAL NOMINAL NOMINAL APPROX. SHIP.GAUGE INSULATION JACXET DIAMETER WEIGHT LBS.CHARACTERISTICS INSULATION JACKET SIZE WALL(INCHES) WALLINCHES) INCHES)I 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. 2. . 5

-24 1.008 . 010 1J56 X .092 1 7 1ELONGATION %Nmin.) 300% 300% .

MINIMUM BEND RADIUS 5 X O.. 10 X O..

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 5000F(2600 C) 5000 F(2600C)
TEMPERATURE CONTINUOUS CONTINUOUS

5500 FL2880C) 5500F F288C)
SINGLE SINGLE

-- ___ _ EXPOSURE EXPOSURE

FLAME TEST NON- NON-
FLAMMABLE FLAMMABLE

PRICING POLICY > Shiprent5 widl be inticed at PMCs prices in efte t time of shipmentL OuaionM are given with an estLation dause and prces. ermts and crndioions are Subtet to cange
withut rio notce.PMCwill hoeve. mke evety atlemipl to hold to cuferent quoted price. All price quoted are in United Slates currency, anm snalt be subtect to conecto foerrors. U nntess otnetvse stated inwriting to PMC. ea e ~ aer nuaizsoe~ro

EL5A POOLS & COILS > Atl shipmen. unless specified oMeTWise Oy PMC. are made on nonetturable reels, spools or coils in one conlinuous length.
I W S & RETURNS> All claims for shortage or incorred terial nmust be made within 10 dlrs alter receipt of ihe goods to which suct caim petains. Goods nay onab returned for aufitwwrft tmonth of the date of authorimbon. Goods Mg are special in any wy stall nlot be retuned to PMC. Material returned for any ream without wri auctortzon will be retuoedanid resened at Shspps extpentse. A return request mutv be Ptooe~sud thrirou~ our Londoinderry. N.H. sales officee.

TOLERANCES > Due to a in mnu turing procesor wir ble aid sinilar producs. PMC reserves the night to shi a variation of ± 10% run the tantity of such goods or
Pfts iop 2 t soonlare nominal. Shtping wetght are an averge of all tWpes of condurs and are I for esuiating only These we"scan vary suutatiy at to

I mteriacontine intis is pns in good ai and obef va to be reliabe and acuratl Howeu oee tesbing cmndibom ray vary and m irfy orinfornation that rna be provided in whole or part y others b7 be o our cuntro. no warrant exoressed or irnied. is given and PMC Cnorotor can assurine no liablily f rresus obtained or danages incurred through the awlaon o the aaastS prsvd NOTE. PM reserves then o su an en ora on all t b t1ut m

., 0 3J
(�) 1990 PMC Corporationr'� 0 ('4
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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:

200 Channel Data Acquisition System with
Fluke Computer Front End and Extender
Chassis

Digicator Digital Calibrator,
Model #CL-466, Serial #703297

PERFORMANCE:

Better than -0.49 / +0.84 on all 200 channels

Performeved by:

erbert W. Stansberry I
Fire Test Technologist



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:

Model No.:

Serial No.:

Omega Point Laboratories, Inc.

100 Channel DAU

1041

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:

He ert W. Stansberry II,
Fire Test Technologist

a:



Q/A RECAING REPORT
CLIENT/PROJECT NAME o C t (JS. PFP

CLIENT/PROJECT N

RECEIVED FROM 9b~tQffi
PROJECT LOCATION Omega Point Labs

DATI
DATI
DATI

INSI

'ORT NUMBER -A I - L-
E RECEIVED %- I - q
E INSPECTED - \ -91
PECTED BY: (__________

COMtD CERT.

ITEM DESCRIPTION P.O. NO. QUANTITY I.D. NO. MATL RECO INTER EXCEPTION ACCEPTANCE REMARKS
r ld Pty/N Y/N RMGR. Accept REMARKS

ahN7. &2; l Z S w L L L A ) 1O 5YYAI ILIQ I L 6) I - -3I q-- I

_-- - - - - -

FORM
1/29/93



PURCHASE ORDER

Vendor:

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

Bill To:

4 j *

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

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval -0O DZ 6L
Date- 1-1t -L4

Toa $60 |.0Special Instructions Ordered By: Cleda Patton

I Project #: OPL Equipment

Invoice Total $6O0.00

Please include Certificate of Calibration and
Calibration Data Sheets

Total

Shipping

Tax

$ 60.00



E Q U I P M E N T D E L I V E R Y R E C E I P T

Rothe Development, Inc.
Metrology Services Division
jISinclair Rd.
Gntonio, 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. Mfgr. Model Serial No. Description

1 44184 1131-Q Omega CL-466-L-1 703297 Digital Temp Calibrator

--- - - - - - - - - - - - - - - - - - - - - - - - --

.led by: Date:

-D 300 - - -e 1- - of 1 -a -

C) - .

IRDI 3003 Page 1 of I Pase(s)
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METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY

TRACEABLE TO NIST
K*?oihe ?eveeopmen-i, -nc-.

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099

210-648-3131 FAX: 210-648-4091 CONTROL # 556 - 8477

WORK ORDER # 44184

RECEIVED FROM Omega Point Liboratories DATE 07/20/94 MFG CSesa

ADDRESS 16015 Shady Falls Road PHONE# 635-8100 MODEL CL-4V-L-1
Elsendorf, TX 78112-9784 I11

CONTACT (NAME) Ms. Connie Humphrey FAX# T SERIAL # 703297

; ,E DigitalTe Clbao
PURCHASE ORDER 1131-Q Mr TYPE Temp Calibrator

CUSTOMER COMMENTS TAXABLE 8.251 ACCES
RCVD.

HK~ d ITERVAL, t 09

W REPAIR CALIBRATION CALIBRATIONCALIBRTION . RECEIVED IN SPECS.

OPERATIONAL CHECK 5, RECEIVED INOPERATIVE

CALIBRATION DATE DUE Z1' t t '-' 5 RECEIVED OUT OF SPECS.

CKT REF # QTY. MFG PART # DESCRIPTION COST ROTHE TECH. OUR P.O. #

REPAIR LABOR HRS. SERVICE CODE

PA.'TS TOTAL

REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CALIBRATION

TAX I?- LIC

TOTAL ' ^-

R #'sOC}Y >}°

OMMENTS

/ORK PEFORMED: z:P' '

( Gt /

EN -... F SPIEVS1 RDI

-H.3 % )EtE w 1

RDI 2002

SHIP VIA: - DATE: _ RECEIVED BY:
I

CHARGE # 107



,*c(*yhi.az A4 rMA'; AWAWASA ' - '..,,.:-.- =. : B .,.. .W .

Q; -i

_ Rothe Development Inc.
- Metrology Services Division

4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091

Certificate of Calibration
5555 - -CAL DATE: 07/29/94

DUE DATE: OII29/95
ISSUED TO: Omesa Point Laboratories

16015 Shady Falls Road
Elmendorf, TX 78112-9784
635-8100 -

556 - 8477

MFG Omega

MODEL CL-466-L-1

SERIAL # 703297

TYPE Digital Temp Calibrator
SPECIFICATIONS: tlFG
PROCEDIRE: - OG RECEIVED IN-SPECS 5n
-WORK OD : 44184 OUT-OF-SPECS [
CUSTOGER PO C: 1131-0

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
;iuirements 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:
.'iYnperature 74oF :, Relative Humidity 34%

Test Report Number and'Calibration Standards Used
-Ref # Model# Mf:r 'Serial # Description Cal Date Int Cal Due
JR 20 57004 FLUKE 4605002 CALIBRATOR 05/25/94 3 08/25/94
TR 30 34584 HP 2823401926 : DWII 05/25/94 3 08/25/94
TR 208 PT138P -Logan 9424-3 TEMPERATURE PROBE 06/14/94 12 06/14/95
TR 150 TRC-III O:^ EGA 41007 ICE POINT REFERENCE 11/02/93 12 11/02/94

7 ''Test Report Numbers
DCV FLUKE CERT# DH70
ACV FLUKE -CERT# DP30
- IST .TEST# 20839 .

IST- -.TEST# 251316
Hz WWIVB Transmission..

INSPECTED BY-
COMMENTS:

3DI 1001 -

wTwww' D :csD 3ucx xjv "V A~s'7w ! w t st£+ a ! <

- I.4 - __ w - - Z__

� I

-
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ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA :OMEGA CL-466

CI'tsQcgca Ypoffi lboroa

WORK ORDER: 4 '4ULA

SERIAL: -7 Q3-2

CAL DATA TAKEN

DATE:

TECH:

INST NO:

INCOMING
OUTGOING

z q (SLk
I I

S z7-7

/

CONDITION IN TOLERANCE
OUT OF TOLERANCE

READING

- ICq4 8
32. 1

\0p. I
3100.0

7!5QQL

C2-SO. 0

I-100.0

READING

-AIq.NS

5qq,4q

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

9 STOMER:

DEG F
-200
-100

32
100
300
500
750

1000
1250
1500
1700

DEG C
-100

0
100
300
600
900

t-11o0,
--zc~oo. I
2zgc .Z.

TOL
+7- . 6
+/- . 6
+7- . 6
+1- . 6
+7- .6
+/- . 6

+7- . 6

+/- . 6

+/- . 6

+/- . 6

+/- . 6

TOL
.5

+/- .S5

+/- . 5
+7- .5
+7- .S5

+7- . 5

TOL
+7- 1.2
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- ,8
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- . 8

DEG F
-100

32
100
300
500

750
1000
1250
1500
1750
2000
2250
2500

.ef�



TYPE K DEG C READING TOL

-3.553 -100 - q_ _ _ +7- .8
0.000 0 .0 +/- .5

4.095 100 +/- .5
12.207 300 +/- .5
20.640 500 9) .5
31.214 750 7 +/4 .5

41.269 1000 I+/- .5
50.633 1250 52ol +- .5
54.125 1350 +/- .5

TYPE T DEG F READING TOL

-5.341 -300 -300.3 +/- 1.5
-4.149 -200 - 20p 3 +/- 1.5
-2.581 -100 - '00,3 +/- 1.5
0.000 32 s + .6
1.518 100 +7- .6

6.647 300 +7- .6
12.572 500 +7 Li - .6
19.095 700 LtO49, +/ .6

DEG C READING TOL
-5.439 -190 - \9 ,3 +7- 1.0
-3.378 -100 -lOt +7- 1.0
0.000 0 +/- .4
4.277 100 4+- 4
9.286 200 4+- 4

14.860 300 +7- .4
20.252 390 + 4- 4

TYPE E DEG F READING TOL
-8.404 -300 - C__s +,- .7
-6.471 -200 +/- .7
-3.976 -100 - +7- .7
0.000 32 ii .q +- .7
2.281 100 +/- .7
9.708 300 7 - .7
17.942 500 4+/- .7
28.854 750 7_4___ +- .7
40.056 1000 Q___ _ +/- .7
51.246 1250 1l5OO +- .7
62.240 1500 \5CO.p +- .7
75.024 1800 \ 00j +I- .7

DEG C READING TOL
-5.237 -100 - .+/- .4
0.000 0 .O +/- .4
6.317 100 t +/- .4

21.033 300 2 q+- .4

36.999 500 -+,- .4
53.110 700 L 4q.A +7- .4
68.783 900 qO OO +7- .4
76.358 1000 00.+- .4



MV INPUT
-10

0
10
30
50
75

100

MA INPUT
0
5
10
15
20

TOL
.01% OF
RDG+/-2CT

READING

- q1qq
0.00

144.4q-

75.o00
I00.00

READING

2n000t 0, a000

l -;. 00 [

TOL
.01% OF
RDG+/-2CT

C4 - e
41 tl ' o



Q/A RECEAING REPORT
CLIENT/PROJECT NAME &MA& JA + NAMLE
CLIENT/PROJECT NUMBER P q A.

RECEIVED FROM
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER (37 7- np(
DATE RECEIVED 2- )--4
DATE INSPECTED_________

INSPECTED BY: __________

QUANTITY MT RE NAWIACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL INMGR EXCEPTION T REMARKS

_______Orde R _ _ _ _- - - - Accep Hold Rpipc

t\ A WX \ I. - S*5-ssS8 Y Y ___

__ _ _ ------ - - ----

LI>

-a~ no

FORM
1/29/93

I 't )

i -

CD

IDo
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DIGITAL CALIBRATOR
OMEGA ENGINEERING MODEL CL 466-L

SN# 703297

Calibration Date..o;MZ Ž

Calibration Frequency:

Next Cal. Due on or before ? : ' Y

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):
%267�

Is2 ,An , otX
2E9

Ship Date:

Return Date:

P.O. #:

, ~e/ 2

Attach calibration label to the Digital Calibrator and any supporting documentation
("As Returned" specifications) to this form.

OMEGA POINT LABORATORIES
CALIBRATION DATA SHEET

eorr�



PURCHASE ORDER

Vendor:

Bill To:

n.. 0~1 C'

m' t 1} '-,

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1112-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 F. 0. B. Date Required Terms

2/14/94 Their Truck 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Digital Calibrater 1 $ 6
SN# 703297 - Calibration Service

2. Delmhorst Moisture Detector 1 $.6-O
Model BD-8, SN# 5855
Calibration Service

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval - ( ŽI °
Date -\ -q4

Special Instructions Ordered By: Constance A. Humphrey

1 Project #: OPL Equipment

Invoice Total .22Q.gQ

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

Total

Shipping

Tax

-

$22-01--w
a / 6 ,�'z



E Q U I P M E N T D E L I V E R Y R E C E I P T

Rothe Development, Inc.
Metrolo;y Services Division

t Sinclair Rd.
.* ntonio, TX 78222-2099
(210)648-3131

Date: 02/25/94
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. 4 Customer P.O. Mfgr. Model Serial No. Description

42180 1112-0
42181 1112-Q

*ved by:

Omesa CL-466-L-1
Delahorst BD-8

703297
5855

Digital Temp Calibrator
Moisture Detector

Date:

RDI 3003 Pan 1-- ofI ass
Page I of I Pase(s)RDI 3003



2 evefopm enl, fin(c.
METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY

TRACEABLE TO NIST
=® 4

210-648-3131 FAX: 210-648-4091 CHARGE # 107 CONTROL # 556 - 84T7

WORK ORDER# 42180

RECEIVED FROM Ofega Point Laboratories DATE 02/14/

ADDRESS 16015 Shady Falls Road PHONE# 635-81
Elsendorf, TX 78112-9784

CONTACT (NAME) Ms. Connie Humprey FAX#

PURCHASE ORDER # 1112 0

CUSTOMER COMMENTS TAXABLE 8.25X Ser e 4 j l *er at j

REPAIR
OPERATIONAL CHECK
CALIBRATION

'94

00

CALIBRATION DATE 4-'

DATE DUE

S

MFG Ome"

MODEL CL 4&6L

;ERIAL # 703297

TYPE Digital Temp Calibrator

ACCES. , \ j le

RECEIVED IN SPECS.

RECEIVED INOPERATIVE

RECEIVED OUT OF SPECS.

DESCRIPTION COST
I t I r ROTHE TECH. OUR P.O. #

/

REPAIR LABOR HRS. SERVICE CODE

is
F.'SrS TOTAL

REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CAUBRATION

TAX I3 2a

TOTAL

m#') 3 0 60, Z 3
WMMENTS C )L rp&Oii)D Fl
'OkRFORMED-^ S'A I Lv'ts .b1O

EM- Z F SPECS: RDI

H. % PROCE: (i )RDI OTHER

RDI 2002

SHIP VIA: DATE: RECEIVED BY:

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099

KPaoAie

-I.

CKT REF # QTY. MFG PART #

-



Rothe Development Inc.
- a

=-7=
-- Metrology Services Division

4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091

Certificate of Calibration
# 33929 CAL DATE: 02/24/94

DUE DATE: 08/24/94
ISSUED TO: MFGOmesa Point Laboratories

16015 Shady Falls Road
Elmendorf, TX 78112-9784
635-8100

Omesa

MODEL CL-466-L-1

SERIAL # 703297
CONTROL: 556 - 8477

TYPE Digital TemP Calibrator
SPECIFICATIONS: MFG
PROCEDURE: MFG RECEIVED IN-SPECS mg
IORK OMDER #: 42180 OUT-OF-SPECS 2
CUSTOMER PO A: 1112-0

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
rnlirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through
-lary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:
Temperature 72OF , Relative Humidity 277.

Test Report Number and Calibration Standards Used
Ref Model M ?fsr Serial # Description Cal Date Int Cal Due
TR 20 5700A FLUKE 4605002 CALIBRATOR 11/26/93 3 02126/94
TR 30 3458A HP 2823AO1926 DM" 11/26/93 3 02/26/94
TR 150 TRC-III OMEGA 41007 ICE POINT REFERENCE 11/02/93 12 11/02/94
TR 243 138P LOGAN 9350-1 TEMPERATURE PROBE 12/21/93 12 12/21/94

- Test Report Numbers
DCV FLUKE CERT# DH70
ACV FLUKE CERT# DP3O
rQ ST TEST# 250839
-IW IST TEST# 251316

Hz IRNB Transmission

INSPECTED BY.
COMMENTS:

Di 1001

--

-''NO<WC.E-f 2'Zr54=WA*-W' TK7 -4.~w'xw :77WASWT 1 8= 1UAs chuff X

;S -' f. 1 I

.f11



297
ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA : OMEGA CL-466

WORK ORDER # 412 I VCO
CUSTOMER Q eARb

SERIAL 70C.)3 2Q7

DATE 24 F f- 3 A
TECH # il

RECEIVED IN SPECS v. RECEIVED OTTT OF SPECS

RECEIVED INOPERATIVE_

TYPE J
-5. 760

4 IO2
0. 000
1. 942
7.947
14. 108
21. 785
29.5t5
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

DEG F
-200
-100

32
100
300
500
750

1000
1250
1500
1700

DEG C

-100
0

100
300
600
900

DEG F
-100

32
100
300
500
750

1000
1250
1500
1750
2000
2250
2500

INCOMING
-zoo.o

I7 00.0
-)0. CA

4.C

4ci q.

'74cl .53

i2 4 A. 8

Z5oo. 0

1C)1) -o o

INCOMING

-IDC). O

2.0-") 1 0.

4 Cj .
740k. -7

Qc>c, -1
I24qi .7

i-74LI, %

z0oo. 0-

zz5Co. 0

OUTGOING

-7-Do. C)

3-z.o-'00.0

i24q.A
i 5C00.C
-IOc0. 0

OUTGOING

OUTGOING
-100.0

3Z .0

00Ii-4ci.3

)~±i24q .1'4q .8

-2 5004

TOL
.6
-.6
6

.6

.6

.6
6
.6
6
.6
.6

TOL
.5
.5
5
.5
5
.5

TOL
+/- 1.2

8
.8
8
.8
8
.8
8

.8

.8

.8

.8
.8



TYPE K
-3. 553
O. 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
.286

-W14.860
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

- ciq. t
.0

/26. q

- A~

1260. Q
l3 5ZX 0

INCOMING
-30cQ 4
- Z00. 3
- int sel 1

INCOMING

- ID

INCOMING

- 0C).0

32.

CA q

INCOMING

zIl cI

-4 cis -

nqiq 'ID

I Z4q.k

INCOMING

- ct. -

Ckq OL .

OUTGOING

74q.

1250.0
t350.0

OUTGOING

- 3(D~v.4
-2C) 3

OUTGOING

- .0

zR.z

OUTGOING

-200.0-200 0
-3 -7o.0

ZZ.D
CA6I.S

OUTGOING

4 qq, I

&44 0

ijioviii

l994.q
0,01 .ci

298
TOL

.8

.5

.5
+ 5

.5

.5

.5

.5

.5

TOL
+/- 1.5
+/- 1.5
+/- 1.5

.6

.6

.6

.6

.6

TOL
+/- 1. 0
+/- 1. 0

.4

.4

.4

.4
+ 4

TOL
.7
.7

+-.7
+-.7

TO7

+-.7

+-.7

+-.7
+-.7
+-.7

TOL
.4
4
.4
+ 4
.4
+ 4
.4
4



MV INPUT INCOMING

-t L--10
0

10
30
50
75

100

MA INPUT
0
5

10
15
20

INCOMING

Dli7
14 QA?

wq.qwb .

OUTGOING

- qcAct
00

:Ion. 1-1ci

OUTGOING

14 . Q
q . ~qq
15, DO(
7c.DQd:o

TOL

. 01% OF
RDG+/-2CT

TOL
.01% OF
RDG+/-2CT

299
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0/A RECEIVING REPORT

CLIENT/PROJECT NAME C #&{M
CLIENTIPROJECT NUMBER Q <t
RECEIVED FROMM i-A- r
-nre 1^r- I dr-'ATIS aNnn Pninf I ahc

REPORT NUMBER 137 / - OPL
DATE RECEIVED a - - c14

DATE INSPECTED lk- A - 14 -
.i.-^.~ , x ,

r- UJtrrL I LIru I l-i __IIUUd i IZU tD HY: K! 2

QUNIYc(") CERfl ACCEPTANCE
p TTY AI PkCO) cCCTAWJER A E1~ EAK

ITEM DESCRIPTION P.O .NO. I. D. NO. y/N Y/N W EonITy REMARKS
_ _ __ _ -ls -. - - A(;ppo iI2d Ra'S -

.- - A >/V2a
Ft t

I~ 1G 17 1" 1 0 I AL t 1b I v1 1" 1A k

- - -

__ _ _ -------- - - - - -

FORM
1/29/93

. 0



PURCHASE ORDER
Omega Point Laboratories, 3Inc

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

Vendor:

Bill To:

PO Number:

11 03-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 F.O.B. Date Required Terms

1/13/94 |UPS Ground l 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 Spvrinl In hrir.tions R garding
plus tax & shipping Purchasing Specifications f r Quality

Assurance Requiremnts."
QA Approval
Date i - i 3 - 4

Special Instructions Ordered By: Cleda Patton Total $50.00

Please include Certificates of Calibration and Project #: OPL Equipment Shipping
Calibration Data Tax

Invoice Total $50.00

, 4 0A Pot

. : O ~~,' ; . ^

. . .- . - S ....
V EC

. .. OftA¶Oe

Floyd Passmore
Metroplex Metrology Lab
2312 Municipal Parkway

Bedford TX 76021



TEST N0 424132

ETROPLEX METROLOGY LABORATORY
1' 1 INCORPORATED P.O. BOX 210249 2312 MUNICIPAL PARKWAY

BEDFORD, TEXAS 76095-7249 BEDFORD, TEXAS 76021-4642

KMETRO (817) 7499

Certificate of Calibration
We. cQettijy the accuwacy oj thiz Mc Dani.e ControtZ, Inc. 0

to 100 Liquid Fitted PSI Gage, Mod.# None, SIN 92LE003,

izbdivided in I tb. inctements, pjope.ty o6 Omega Point

X.. Labokototiez, Inc., 16015 Shady FacZU Road, EtmendoA6, Tex&6.

The accuaacy oj thiz inzt'ument has been detenmined 6Aom X

Rejeience StAndm'ds which have been catibwated {wom Ma.teVL

Standa.Ad which we.e ceAtijied by The Nationat Institute oj

:StadahdA and Technotogy.&~r,., The acculacy o6 thi.& ptezzuhe gage meet, aUe the tequitements

o6 Fedeuat Spec4LicationA GGG-G-76E, GG-G-66-B and In.tlwment

Catihbttion Pitowceduhe (I.C.P.) No. D25A and M20. The.
catibation c~eti. ication oj thiz inst'ument iz in compliance.

with MIL-STD-45662A. This inutyument ha.6 been catibuwted in
an upjoight poition at 72°F 45%IRH.

-Inzttument u,6ed in catibuation: Chandae. Dead Weight TeA6. , e.-s
S/N 20759 (Cat. 12/28/93 Due 12/28/94). MIST Test #737/229495.
Expt'es: 10-2-94.
le:Received Condition: In Toteizance.
Technician ID: #4
LABORATORY DISPLAYED INDICATED DEVIATION LIMITS
IWEIGWff 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%0
70 69.3 -. 7 .1%
80 79.4 -. 6 .1%
90 89.4 -. 6 .1%

j \00 100.5 ÷.5 %

2RcA3EoA Pt~e.zidenrLt

We..ta Pa.64mo~e.
Va-te. Cat: 1-20-94

TEST IN COMPLIANCE
WIMIL.STD45662A ate. Due: 1-20-95 WPib

:A'...-'I
3i7�. �. ��'"' "'� .

......................................................................................................................................................L ..,� .. .



PHONE Metro (817) 267-4999
FAX (817) 540-1410

INVOICE

METROPLEX METROLOGY
LABORATORY

No. 42531 303
Refer to above number in
correspondence regarding

this charge.

2312 MUNICIPAL PARKWAY

PLEASE REMIT TO P.O. BOX 210249
BEDFORD, TEXAS 76095-7249

SOLD
TO

BEDFORD, TEXAS 76021 Febuaw 1, 1994

SHIP
TO0.egz Po-lat Labaoutoiied, Inc.

16015 Shady Fog Road
EtaeJdox6o TX 78112-9784

sauL

VIA UPS CUSTOMER P/O NO. 11 03-Q.. TERMS ___ 30_ _ F.O.B. BEDFORD, TEXAS

Please Pay A

PACKING SLIP

(214) 635-8100

Masters at Repairs and Calibration
of Precision Measuring Instruments



ur
PURCHASE ORDER NO.

PAGE 1 of 13

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 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"

OUAMNTITY

16 Pieces

BATCH NUMBER

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.

DATE OF SHIPMENT: 30 June 1994 vid
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

304
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PURCHASE ORDER NO.

305
PAGE 2 of 13

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

TVA Part No. 158400
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 4" -

Item 02

No Shelf Life On Conduit

.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.

L-'4vG (C S v
DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

ta~vid O'Bryaht / -/
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 3 of 13

PACKING LIST

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 Page 1 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 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. I I

).S 11.,As
DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

David O'triyat2 ) /
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

27
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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

TOTAL NO. OF PACKAGES See Page 1

CHART TAPE NO. 27

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

OUANTITY

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 I

DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

David O'Bry'vnt' / 7
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

F94-02053

gatuWP'l
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PAGE 5 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 Page 1 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 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.

DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

flavid O "Bryradit /
Manager Quality Control

. THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
- . ITelex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

308

27
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PAGE 6 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

TVA PART NO. 1384X6 - THERRMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x6½' NOS.

ITEM 06

OUANTITY BATCH NUBcER

1 PANEL

4

..1

1

7 PANELS
(ON 1 PALLET)

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.

T)A~w Irn T. In T-e/ - .. big n-L L Im,. -.U J Uis= 1 7 7

BILL OF LADING: 21334
MODE: -DYNAMIC TRANSIT PREPAID

David O"'Bryant /
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.



PAGE 7 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 1

PRODUCT DESCRIPTION

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 6½'

ITEM 07

NO SHELF LIFE ON PANELS

OUANTITY BATCH NUMBER

1
9
6
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

Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerbock: TSI UR) * Telecopier (314) 349-1207

310

F93-11048
F94-02012
F94-02053
F94-03018
F94-03028
F94-03047



ur PACKING LIST

AND

CERTIFICATE OF CONFORMANCE
S O . T:

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 OUANTITY BATCH NUMBER

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. d

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) * Telecopier (314) 349-1207

311

PACE 8 of 13

94-05093



PAGE 9 of 13
312

21334

.SI5
CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY DATE OF SHIPMENT 30 JUNE 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 SUBLIXING COAT-MG 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 SPECIFICATION

10.16

8.5

10.5 + 1.5

8 +

ITEM 08

EXPIRATION DATE: DECEMBER 1994

SEELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 0F AND BELOW 100 0 F AT
ALL TIlMES

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 DATA IS AVAILABLE FOR EJAMINATION.

REVIEVWED BY: /t DATE: 30 JUNE 1994 PAGE NO. 1

-



ur
PAGE 10 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORM4ANCE
,I... .

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.

QUANTITY

100 LB.

BATC.i NUMBER

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

avid n' rya
Manager Quality

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

313

Control
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PAGE 11 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEHRERATURE RECORDER 030117 CHART TAPE NO. 27

- TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

.CUANTITY

100 LB.
(3 ROLLS)

BATCH NUMBGER

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

12691

( ALL ABOVE ITEMS IN 1 CARTON )

This-will certify that the above listed THER;MO-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 avid 0 ry /
MODE: DYNAMIC TRANSIT PREPAID 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 12 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 1

PRODUCT DESCRIPTION

TVA Part No. 158340
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 3/4"

QUANTITY

10 Pieces

BATCH NUMBER

F94-02053

10 Pieces
Item 12

(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 I -

DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

ft;.1~/2/MZA~f
David O Bryanrt /
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

-,7---
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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 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) * Telecopier (314) 349.1207
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PAGE 1 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE
,. ...

PURCHASE ORDER NO. 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 N`UtEER

F94-02053

Item 01
16 Pieces

(In 1 Carton)

No Shelf Life On Conduit

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.

DATE OF SHIPMENT: 30 June 1994 David 0'8ryant
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

El
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PURCHASE ORDER NO.

PAGE 2 of 13

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

TVA Part No. 158400
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 4" -

Item 02

No Shelf Life On Conduit

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 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. K

DATE OF SHIPMENT: 30 June 1994 David O'Bryant 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) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207
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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 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA Part No. 238100
THERIMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 1" -

CUANTITY

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 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. t

go * O4S
OF SHIPMENT: 30 June 1994
OF LADING: 21334
OF TRANSPORT: DYNAMIC TRANSIT PREPAID

He PB ~a't '7 -' 7/David OQBryant / /

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

DATE
BILL
MODE
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PAGE 4 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

TVA Part No. 338300
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3"

Item 04

OUANTITY

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. I '

OF SHIPMENT: 30 June 1994
OF LADING: 21334
OF TRANSPORT: DYNAMIC TRANSIT PREPAID

David O"'Bryant /
Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 . (314) 349-1233
Telex: 209901 (Answerbock: TSI UR) * Telecopier (314) 349-1207

F94-02053

DATE
BILL
MODE
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PAGE 5 of 13

PACKING LIST

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 Page 1 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

OUANTITY

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. A - X

OF SHIPMENT: 30 June 1994
OF LADING: 21334
OF TRANSPORT: DYNAMIC TRANSIT PREPAID

fA)J(•12A oJ-
David O'Bryant / 7
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

27

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 See Page 1 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

OUANTITY

1 PANEL

'4

. 1

1

7 PANELS
(ON 1 PALLET)

BATCH NURMER

F93-11048 v-

F94-02012 --

F94-03018 -'

F94-06051 v-'

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 'David __________

BILL OF LADING: 21334 Davi
MODE: DYNAMIC TRANSIT PREPAID 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

El
324

PAGE 6 of 13



PAGE 7 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 OUANTITY BATCH NibN3ER

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 6½?'

ITEM 07

NO SHELF LIFE ON PANELS

1
9
6
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

Mavid Q'Bryualnt Contr
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

F93-11048
F94-02012
F94-02053
F94-03018
F94-03028
F94-03047

r-~

VL-
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PAGE 8 of 13

El

PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE
I, . .

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERAkTURE RECORDER 030117 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION OUANTITY BATCH NU`ZBER

THERMO LAG 330-1 SUBLIMING
COATIING

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: 30 June 1994
BILL OF LADING: 21334 David O'Bryant
MODE: DYNAMIC TRANSIT PREPAID 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

27

94-05093
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21334

S I
CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY DATE OF SEIME?=T 30 JUNE 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 NUMBER QUANTITY TEST NO: DESCRIPTION ANALYSIS SPECIFICATION

2000 LB.
(40 x 50 LB.
PAILS

A-2

A-3

WT/GALLON

pH

10.16

8.5

10.5 + 1.5

8 +

ITEM 08

EXPIRATION DATE: DECEMBER 1994

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 320F AND BELOW 1000F AT
ALL TIfMES

* HIS IS TO CERTIFY TEAT TEE 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 AVAILABLE FOR EXAMINATION.

REVIEWED BY: I {Vz DATE: 30 JUNE 1994 PAGE NO. 1

94-05093

- I I j f
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PAGE 10 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE
,I... .

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.

CUJANTITY

100 LB.

BATCH NUMBER

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 OQBry'a Conro
Manager Quality Control

I THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerbock: TSI UR) * Telecopier (314) 349-1207
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PAGE 11 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMfANCE

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

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

OUANTITY

100 LB.
(3 ROLLS)

BATCH NUMJER

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 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

'David O'B~ryant /
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

A
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PURCHASE ORDER NO.

PAGE 12 of 13

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

TVA Part No. 158340
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 3/4"

OUANTITY

10 Pieces

BATCH NUMBER

F94-02053

10 Pieces
Item 12

(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

DATE OF SHIPMENT: 30 June 1994 David O Bryalnt
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
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I a 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 1

PRODUCT DESCRIPTION

TVA Part No. 238340
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3/4"

OUANTITY

2 Pieces

1 Piece

1 Piece

6 Pieces

BATCH NUMBER

F92-02005

F92-03029

F94-02012

F94-OL 05

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. t V R /

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
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Q/A REC*/ING REPORT
CLIENT/PROJECT NAME v5I / TQA
CLIENT/PROJECT NUMBER Wt 0 0-97 1?S-v97,9-1;si7-(-0
RECEIVED FROM TS I
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER 1h13 -Iltoe)

DATE RECEIVED ______ -_ _ 4 _
DATE INSPECTED 2321 -cN
INSPECTED BY: ___________

QUANTITY MALRCON D coT ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. yMAT Y/N NIEGRY EXCEPTION REMARKS

- - _ _-r Adccet l I R ijR__
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PACKING LIST 33 5r3500oSOLD Therml Scie nceTO 22O0 Cassens Drive
SDt. Louis, Mo

63026

, I

SHIPS g
TO

Omegat Point Laboratoriies
16015 Shedy Falls Road
Elrmendorff, Tehxas

78112

300. 00 DS-008-01 70-36
i M01Fo

3X0W .017 304S-3 36" A

1 9 7 5 ?L/v

ADI

1 ROLL 10C0-0 ) " X Z:/-;"

MATERIAL RECEIVED BY

'UNIT OF MEASURE IS SQ. FT UNLESS OTHERWISE NOTED.
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Q/A RECEIVING REPORT

CLIENT/PROJECT NAME.. / T - REPORT NUMBER 130?6
CLIENT/PROJECT NUMBER i (O -q 7 7-'783J-3& DATE RECEIVED 7- 3 /C
RECEIVED FROM TS I DATE INSPECTED
PROJECT LOCATION Omega Point Labs INSPECTED BY: 87P 6/3//S-

- - --

QUANTITYCOMD CUMT
QUNIYMATL FECD CONTAWR ECPINACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. YNL YIN INTEGTY EREMARKS

o^ & U .J A C 0 : ss-sr<-o 49 Y/ l Gt K -< -

SSL l L I _ ° 4TY REMARKS
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I F r 6573,
SOLD Thermal ScienceTO 2200 Cassens Drive

St. Louis, MO

0
SHIP I ' -.TO 

-lOmega Point .Laboratries
C/0 TVA,Attb:ma~k Sallee
16015 Shady Fafls Road
Elmenjdor-ff, Texas

.78112

PACKING LIST 3 3 7

I63026

UPS-NEXT DAY.,nIR

600.00,i SS-00,-0
1 7 0 - 4 8

I6.06
X.S .-017 304:,.;, 4:3" 4A

C & ,(C) i. '9(7

b6

1!5c) /' o 4:3"

MATERIAL RECEIVED BY

'UNIT OF MEASURE IS SO. FT UNLESS OTHERWISE NOTED.

. Ker, Denise
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PAGE 1

El PACKING LIST

AOD

CERTIFICATE OF CON`FOR.XA-NLCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 26 AUGUST 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

N/A CEAMRT TAKE NO. N/A

1 CARTON GROSS WEIGET 30 LBS.

PRODUCT DESCRIPTION

STAINLESS
16 Gauge,

Item 10

STEEL TIE WIRE
Annealed type 304

OUANTITY

25 LBS.

BATCH NlCER

N/A

This--will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V. to Grenea Point Laboratories Sen --
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 7
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

v, v i,

J(1j
�a6�1 lf'�



THERMAL SCIENCE INC. FAX NO. 3143491207

'Er
8/3/94

Cal Banning
Vectra c/o Omega Point Laboratories, Inc.

16015 Shady Falls Road
Elmendorf, Texas 78112

Dear Sir:

T:.e 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 facIlities of Omega Point

Laboratories.

Regards,

vd O'Bryan
QC Manager

THERMAL SCIENCE, INC. - 2200 CASSENS DR. * ST. LOUIS, MO 63026 (314) 349-1233

leloxt 209901 (AnsweboclZa TSI UR) - Telecopier 1314) 349.1207

AUGr 3-94 WED 14:20 P. 02 3 ~39

PLC , 3 '94 14:22 3143491207 PG. 00
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Pg. 9 of 11

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. 1085-0 c/o Al DATE: 1 n nmr I qua-

TEMPERATT=hE RECORDER 030128 CHART TAPE NO. 10

TOTAL NO. OF PACKAGES see uDg 1 GROSS WEIGHT. see Dg 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 NJM>-:

93-11049

Shelf Life: Six (6) months from date of shipment
Storage Conditions: Above 320F and below 1000F

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 "Specificat- o-s
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 TPANSPORT. C.V. SOHN PREPAID

B.E. EVANS -
MANAGER OF QUALITY CONTROL

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerbackl TSI UR) * Telecopier (314) 349-1207

N/A

-

0
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CERTIFICATE OF ANALYSIS

CUSTOMER

Omega Point Laboratories

6868 Alamo Downs Parkway

San Antonio, TX 78238

DATE OF SHIPMENT December 10, 1993

PURCHASE 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

QUANTITY

70 X 50 Lb. Pails

TEST NO:

A-2
Mfg. Date: (3500 Lbs)-
Nov. 24, 1993 A-3

t R#9

Temperature Recorder (1) with the shipment

DESCRIPTION

Wt/Gallon

DH

ANALYSIS SPECIFICATION

10.13 10.5 + 1.5

8.36 8 +

Material Expiration Date: June 1994

Sw171 LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 0 F AND BELOW 100 0F AT
ALL TIMES

T S IS TO CERTIFY THAT. THE ABOVE DESIGNATED XMAIERIAL HAS BEEN TESTED AND DID COMPLY
W 'LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS

CTSTED ON TSV S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXALINATION.

REVIEWED BY: DATE: December 10, 1993

or 39

341

-

-
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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: 717/89
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2-SLIGHT 1 FLAMMABILITY HAZARD aMODERATE 2 REACTIVITY HAZARD 0HIGH 3 MAXIMUM PERSONAL

. EXTREME 4 PROTECT)ON B

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT MDENTTFICATION

Thennolag 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 TI - PHYS-ICAL DATA

APPEARANCE AND ODOR :Milcy white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg): 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): 1.3
WEIGHT PER GALLON (lbs.): 10.6
PERCENT VOLATILES BY VOLUME: 45
SOLUBILITY IN WATER: Very

SECTION m - HAZARDOUS COMPONENTS

-TRADE NAME CAS #

Crystalline Silica (quarm)
(total dust)

(respirable dust)

Ammonia
Fibrous glasscontinuous filament
(total dust)
(respirable dust)

14808-60-7

1336-21-6
65997-17-3

PERCENT
RY v njrr Try 1-
IA V% JJ.UVL= U-M1A YILL AC EIH TLV1 r - a

OCCUPATIONAL EXPOSURE LIITS

<0.1 %
1-5 %

3, mm3

%SiO2 +2
10 mg 3

%SiO2 +2

50 ppm

15 mgmn3

5 mg/m3

0.1 mg/n 3

25 ppm

10 mgnm3

* 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 § 1910.1000
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Hurnans(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: NTP No IARC: Yes Z List: No OSHA Reg- NoIARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

Page 1 of 3
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343
MATERIAL SAFETY DATA SHEET PRODUCT NAME: TheBmoLag 330-1

0 SECTON TV - FTRE AND EXPLOSION HAZARD DT)A

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT : Non-combustible

FLAMMABILITY LIMITS LEL: NA UEL: NA

EXTINGUISHING MEDIA: 
A

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, includingoxides of nitrogen and carbon monoxide.

SECTION V - REACTIVIry DATA

STABILITY UNSTABLEW CONDITIONS TO AVOID: Not applicable
I STABLE IXI

INCOMPATIBILTY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS OCCUR CONDITIONS TO AVOID: Not applicableLYMERAl NOT OCCUR X

SECTTON V - HEFALTH HAARD DATA

THRESHOLD LIMIT VALUE: See HAZARDOUS COMPONENTS list in Section III.

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skixr Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, croat and respiratory tract,headache and nausea.
Swallowing:

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continously for l5minutes. 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.

SECWTON 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 exemized to avoid falls.

WASTE DISPOSAL METHOD: Burn in adaquate incinerator or bury in an approved landfill

SECTION VMII- SPECIAL PROTETIN 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: ThermoLag 330-1

ASPIRATORY PROTEClION : None required if good ventilation is mainuined Otherwise we MSHANIOSH approved
W iraor suitable for vapor, mist or dust conmnaauons encounmred

PROTECTIVE GLOVES: Impervious, coon lied rubber EYE PROTECTION: Safety glasses

SECTION TX * SPECTAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adaquate veziilazion. Prevent prolonged
breahing of vapor or mist. Prevent contact with eyes. Do ot tak internally. Keep out of the rewh 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



NUCLEAI ENEIGY INSTITUIt

August23, 1994

Ms. Connie Humphry
Omega Point Laboratories, Inc.
16015 Shady Falls Road
T'mendorfT IX 78112-9784

Dear Connie:

This letter authori7cs Omega Point to release up to twelve containers of trowel
grade Tlhermo-Lag 330 material from NET 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 delivered later this week.

Please contact me if you have any questions.

Sincerely,

Biff Bradley
Senior Project Manager

REB/

1776 I SIREF. NW i141M .o00 WASh"Nt.ltN. nn: xm-4X MIOM 702.1-Q fHIO 1AX 202.>dS.4010

-

AJG 23 '94 10:6 2
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0/A REC ING REPORT
CLIENT/PROJECT NAME IS I/T- A-
CLIENT/PROJECT NUMBER 7 - 1Y- Q,
RECEIVED FROM TE 5L_ ___
PRO.IF:.T I t)r.ATrl)M lr1mnn Pnint I nha

REPORT NUMBER JA>A - 1 1Z;
aV7e DATE RECEIVEDz f-iS-!

-. DATE INSPECTED D-_____
INSPECTED BY: 0-

QUANTITY MALF-OCN~E ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL Y/N EC1111X ER EXCEPTIONA REMARKS

_ _ _ _ _ _ _ r Bs aR - -ce- Hold Rp.Iprl * -

Q J/ c> 0 t j __ q)
Qdiaz u3-t ___m o qA-8S-0q3 y yGine A

m. lk Fj 0 1s C) q4-c)&nc 3, y / t Hs

N 1ffi c9 4 rq4-c)3oo Y Y (9 r ! -

W A C2 1W F q4- s YY-
__ ..__A _4 t 4 ojtjX y Cv 4 X -

AW *\--0 ttDOF~sDO W<X -
0 d o4 F- t ql5Dgo,2e 8' y I y C)"4" , tt O 1 )c YS1l,/

._________40 Fq4-cselY c~Y X-
_ _ _A 01 I - Y y_

_ _ _ _ _ _ _ _4IF/VA- ______1 2v >
_ _ _ _ _ _ _ _ _ _67j_ F q A >

s A- 19 O) E f(4 -C0 )co3 Wt YA)<AJ4 0____r>' 00
-" - - - -0- --;3 I

tv .t hJ~r D 3 DFqA-SC*

FORM
1/29/93
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0Q/A RECAVING REPORT
CLIENT/PROJECT
CLIENT/PROJECT
RECEIVED FRON
PRO.JFCT I OCATI

NAME Is 1/ I I
NUMBER I lqLC -t- 9-1I ~cs I rj7g*5 A

ON Omena Pnint ILab

REPORT NUMBER I A')-\ -
DATE RECEIVED _ -_____ -___
DATE INSPECTED q-5 -i?4
INSPECTDFn RY:.

(OMO CERT

ITEM DESCRIPTION P.O. NO. -ANTITY I.D. NO. MATL CU R EXCEPTONE' ACCEPTANCE REMARKS
yIN YNIN TERT

34,._ _ _ _ _ _ _ - - -O q 3 5- - A) ){ =fL

._____Pt- b 6 D Fq4-03eA64 Y Y 6Y L _<

. O FlqA -0 701 4 ) L
_, _________ o 0 q Q 5Iloo9 ffi( >' ~ -- --.

.......... - 5 _ _ Pq3l. O qo4 g > '>

i< __ F q4-l&l Y Y y __

I~ ~~~~ I I I 1 6 +A 11 S

- -- - -= -= -= =- -

FORM
1/29/93
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must be legibly tilled in. in Ink. in Indelible Pencil, of by Prmaienfnt Ctitbonless 9
THIS SHIOPING ORDER impression. and retained by the Agent It

ECEIVE. subject to the classifications and tariffs in effect on the date at the issue of this Shipping Order,

t, onerty dcfloed bekto. i. apahtn 900013 otoer. ecceot 00 Mtoted iConittoS ano corditOt 01 CoitetS 01 twacoes .tknowf). tMenied coNstJ and alo5desoned asM mdoe.aeD be"w" alith Sea ca"ie m 'e word cattet oerng i3

ttnoaehout this C oten as earnttn any yartow or coaODOatlot ii yooessip,, ai ,Ie WrYetny aroet the contrail agrees to carry to Ito .1ial Dlace Of "eiray at s4aaeoaron. or. 5 Inrtut omeryse tO cletrw`t to Cissthe coarW t het

rtoul to 500 dsteettOi I f nitatAaiy arreea. as to eacn cair of all or any d1 said totetty 0en alt o any Dotnw 01 said toolt to oesmtioate and as to each oaity at any tat e, iltrested III ax or any d taa Ot-oety. rat ' ,eiry -wcr

rte apitrtloned heleatorhr shail be suioeCt to at ti ll nts and coi c ons od me Un.tottn Dontestic Stta..gtt 01S of adirg set itoth lit Untto n, Fttirh CifClacatss n mi ehet on O dfale rt ithte hoa da ths a a ra1 o -at aitt-ent i

(2) m mhe aDpicalte rnotr catrt ciasdicaytto, ot tarttt d tho Is a rnoitoto carr srnrerent Shioyer hery cetfics yhat het . latariat w alh oil me torn.. a ordrics d toe saa pil Of 0lng. se forth pis ,te dcOaitbr0n xt tantt nt .ci go-,,."

Ihe tranroonateion of thiiti nrpent, and the saic tett alto cot are eretny atreeni to oy the snteper and acceoled for htimsel ano hhi aseg,,a.

At^ .:3/18 19 94 -Shippe's No. 21393

'cirriar DYK'AM'EC TRANISIT PREPAID Agent's No.
(Mail or striet elddmss of carsignee---f pirpoew at noitacitin a*.)

Sonsigned to TEN1E5SEE v'ALEY AUTHORIT'Y c/o OMEGA PoINT 1AORP.ATO(IES

Destination 16015 SHADY FALLS ROAD State of County of

Route ELMENDORFF, TX 78112

Delivering Carrier Vehicle or Car Initial No.
I____ I , - I ,. I 9.,he Qetyi9-tt, 7

2

3 .

2

f No I -HIM

I-

zI

KIND OF PACKACE. DESCRIPT'ON OF ARTICLES. SPECteL MARKS AND EXCEPTIONS

PALLETS CONTAINI I: ... - ..

THERMO LAG 330-1 SUBLIMING COATING
- TROWEL GRADE 7 VtTVA -PART N0 TG-330

60 x 50 LB.. PAILS..-
STORE ABOVE 32F AT ALL TIM.S
I x S Gal. Pail Containing Terup. Recordr

PaLLETS CONTAINIG:

i'HEr-MG LAG PREFABRICLED Pi
17TA PART NO. 1584X6
5/8" NOMINAL 4i x 6'

N#L.ETS CONTAINING:
v 3 CARTONS: TVA PART NO.

-9 PTEC... .4 - -

to Corwhota I -iat'.
! '.l-*.

~ 250LI , ,.

I . 3500
1.INELS - --.

30 PANIELS

15~400 - .- -.

V,/. CA! CN. VPRT~ 284
10 PIECES

V'1 CARTON:
10 PIECES

v I CARTON:
10 PIECES

V1 CARTON:
10 PIECES

3/4"

TVA PART NO.
3/41t `

.. . ., . . . . I -- 7 1~ . . . . .,,

158340
: ; - .. nr I r, ,-

TVA PART NO. 158lOO
1. .

TVA PART
1"

NO. - 238100

aig~imm

1 CA.RTON: SgqSS SiKIN ASM E-437 Type 3
ss-plain weayi* 8x8 square mesh wire clot

I-..- I m - -- .i - .- 1. .

LBS.

200- LBS:;

.t- e,5 , =f.-_i,1-"- 1211

.' 9 0_. iI S_.

o..BS ,.
90 LBS.

80 LBS.

9 .4.

At

h
50 LIBS.

_ _ _ _ _ _ _ I1_ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 _ _ _ _ _ _ _ _ _

T The nore boxes used tor this shipment conform to the specifications set torth in the oox maker S certificate thereon. and all other requirements ot Ruie 4 1. of the Consolidated

Freight Classtication. - ;

TThis is to certity that the above named artcles are properly classitied. described. packaged, marked and Labeled. and are in proper condition tor transportation, according

to the applicable regulations ot the Department ot Transportation.
*If the shiferit moves between two ports by a carrier by water, the law requires that the bill ot Lading shall state whether it is carrier s or shipper's weight

I Shipper's imprinrt in lieu ot stamp; not a part of Bill ot Lading approved by the Departrrent of Transportation

NOTE-Where tI e rate is dependnct on value, shippers are required to state specitically in writing the agreed or declared value ot P119 Properry, r
The agreed of declared value ot the property is hereby specifically stated by the shipper to be not exceeding ' , - _

TF'@'IAENT IS CORRECTLY DESCRIBED

CORRECT WEIGHT IS

THERMAL. SCIENCE, INC.

Parrmartint rirret nffir-e addrens of Shinnler

to - *a .9aa -1 D-to o' t1m v-l NOTE P0.0,0.4
eaow -,lvW -n.e CF. iJ M..I I. - - -. t 30 SIO -1.0,

UBS. I -`"

Shipper, Per

,2(1nn LQiens Dr.. St. LouisMO63026

_ I _ .. -

conditions of apgplicable Aili -
lading, if this shipment is to oe
delivered to the consignee
without recourse on th,-

consignor the consignor sha
sign the following statement:

The carner shall not makE
delivery of this shiomer-
without payment of freight an.
all other lawful cnarges

Per
(Sigature o0 Consigr'or

If charges are to be prepaic
write or stamp here. To r
Prepaid

Received $
apply in prepayment of tr
charges on the proper"
described hereon

Agent or Cashier

Per
(The signature he-

acknowledges only the amou
prepaid )

Charges Advanced:

C. 0 0. Amnt

ConlectIon Fee

Agent must detach and retain this Shipping Orot
and must sign the Original Bill of Lading.

. | i ..

I: ' :',! I I- I . I . .1 I I . - , '. . Ir

=

. - .. ------ - - -� -- --- --- - __ --- - __
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.

.
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ur
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

TVA CONTRACT NO. TV92362V

PAGE i of 10

DATE: 18 AUGUST 1994

TEMPERATURE RECORDER 40 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 N--r.3EVR

750 LBS.
(15 x 50 LB.

PAILS)

2250 LBS.
(45 x 50 LB.

PAILS)

3000 LBS.
(60 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.

AN ,I)AIDO'lYANT
MANAGER QUALITY

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

CONTROL

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerbcck: TSI UR) * Telecopier (314) 349-1207

349

71

7350 LBS.

94-05093

94-08008

-



Page 2 of 10

CERTIFICATE OF ANALYSIS

CUSTOMER

TENNESSEE VALLEY AUTHORITY DATE OF SHIPMENT 18 AUGUST 1994

% OMEGA POINT LABORATORY

1 A1 CTJA TV WAT T mn

ELMENDORF, TEXAS 78112

PURCHASE ORDER NO:

RELEASE NO:

-CUSTOMER PART NO:

PRODUCT DESCRIPTION: TEEIRO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUBEBER

94-05093

QUANTITY

750 LB.
(15 x 50 LB.

PAILS

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS SECIFICATION

10.16 10.5 +

8.5

1.5

8 +

EXP. DATE: FEB. 1995

SHLF LIFE: SIX MONTES FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 320F 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 THE LOT
ACCEPTANCE DATA ;S AVAILABLE FOR EXA)INATION.

REVIEWED BY: ei t .7' DATE: 18 AUGUST 1994 PAGE NO. 1
/

651

350

21398

TESTING/

.
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Page 3 of 10

21398

CERTIFICATE OF ANALYSIS

CUSTO=-

TENNESSEE VALLEY AUTHORITY

%OMEGA POINT LABORATORY

DATE OF S=ME.NT -

PURCHASE ORDER NO:

18 AUGUST 1994

TESTING/

16015 SHADY FALLS RD.

ELMENDORF, TEXAS 78112

PRODUCT DESCRIPTION:

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIHING COATING TROWEL GRADE

LOT NU23ER-

94-08008

.

QUANTITY

2250 LB.
(45 x 50 LB.

PAILS)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

AN.L' YSIS

10.01

SE-C7ICAT:oN

10.5 + 1.5

8.31 8 +

EXP. DATE: FEB. 1995

S=LF LIFE: SIX 'MONTHS FROM. DATE OF SHIPMENT
STORE MAIER.IAL ABOVE 32aF AND BELOW 1000F AT
ALL TMIES

O THIS 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. TEE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT

ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEWED BY: DATE: 19 AUGUST 1994 PAGE NO. 1

351
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Page 4 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TE.NfPERATURE RECORDER 40 CHA.RT TAPE 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 NUHBER

1
1
4
7
16
1

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 TEERMO 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 OBRYANT
MANAGER QUALITY CONTROL

DATE: 18
BILL OF
MODE OF

AUGUST 1994
LADING: 21398
TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SQENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 e (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

71

-

-
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Page 5 of 10

ur PACKING LIST

AND

CERTIFICATE OF CONFORHAINCE

PURC'rASE ORDER NO. TVA CONTRACT #TV92362V DATE-: 18 AUGUST 1994

TEMPERATURE RECORDER 40 C`HART 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"

0.125" NOMINAL

QUANTITY

1 PIECE
I PIECE
4 PIECES
8 PIECES

15 PIECES

BATCH NLUMBER

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 THE&MO LAG Materials, shiDped 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'RY
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) * Telecopier (314) 349-1207

71

-



Page 6 of 10

ur
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEMPERATURE RECORDER 40 C'.LART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA PART NO. 238100
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.375" + 0.125" NOMINAL
SIZE: 1"

QUANTITY BATCH NLU%3ER

7 PIECES
3 PIECES

10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THEPMO 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.

DAVDB BR:!A M a

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) * Telecopier (314) 349-1207

35'

71

F94-07023
F94-08003
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ur PACKING LIST

AND

CERTIFICATE OF CONFORHANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEMP.ERATURE RECORDER 40 CHART TAPE NO.

TOTAL NO. OF PACKAGES 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

BATCH N1'3E-R

4 PIECES
6 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.

DAVID O'BRY T
MANAGER QUALITY CONTROL

DATE: 18
BILL OF
MODE OF

AUGUST 1994
LADING: 21398
TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerbock: TSI UR) * Telecopier (314) 349-1207

71

F94-02053
F94-03047



Page 8 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUC-UST 1994

TEMPERATRES RECORDER 40 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" NOMINAL
SIZE: 3/4"

QUANTITY BATCH-{ NTE!3ER

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.

DAVID O'BRYANT /
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) * Telecopier (314) 349-1207

356

71

F94-07014
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ur PACKING LIST

AND

CERTIFICATE OF CONFORYMANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TE'MPERkTURE RECORDER 40 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page I

PRODUCT DESCRIPTION

TVA PART NO. 158100
THERMO LAG PRESHAPED CONDUIT
SECTIONS
THICKNESS: 0.625" + 0.125" NOMINAL
SIZE: 1"

QUANTITY BATCH Nt2'3ER

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.

~7

MANAGER QUALITY CONTROL
DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCAENCE, INC. : 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

71

F92-11009
F93-09045
F93-09047
F94-06051



Page 10 of 10

UT PACKING LIST

AND

CERTIFICATE OF CONFORY.ANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEY2ERATURE RECORDER, 40 CHART TAPE NO.

TOTAL NO. OF PACKAGES 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

50 LBS.
(IN 1 CARTON)

BATCH NL?!3ER

N/ A

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.

LAIDOBRYA1T '
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

71
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Q/A REC&ING REPORT
CLIENT/PROJECT NAME :Ff I / TVA REP
CLIENT/PROJECT NUMBER It' 00- S7553- DATI
RECEIVED FROM TS I nATI

0
ORT NUMBER 14 aq -Ll
*E RECEIVED 9 -;-94
E INSPECTED C-N -

PfQA IIF^T I A(rATIr'iM nmtan Drint I nhe* * � I � 11 I�9� *�I I I�'�ftA I '..J** It t�IAIJO INSPFCTED RY:

ITEM DESCRIPTION P.O. NO. N h I.D. NO. MATL | |CAXA EXCEPTN ACCEPTANCE Y REMARKS
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Q/A RECEIVING REPORT

CLIENT/PROJECT NAME TSI / TUA7
CLIENT/PROJECT NUMBER t D kc - 97S53 -S5
RECEIVED FROM 5 -

PPRf.IFCT I n(ATIflM Omrnn PAint l nhe

REPORT NUMBER 1439 - IVI_
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DATE INSPECTED q - D- -94
INSPECTED BY: ____a_______
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ITEM DESCRIPTION P.O. NO. QUDANTIT 1.D. NO. MAT/N CE. INI EGRITY EXCEPTION ACCEPTANCE REMARKS
__Orde RPde -R - AcceDt Hold I -
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STRAIGHT BILL OF LADING - SHUOR WUHM - ORIGINAL - NUT NEGUTIABLE 3 (
ECEIVED subject to tiae classifications and tariffs in effect an the date of issue of this Original Bill of Lading.

the ,,teny daesanbed below. in axoarit good oider, except as -ree ( centtenti and conditlon d corntents of Do ees uniinownl. lnarkded conesne and denhned as rdcated bew Mih said catrrier Inhe ned cwner tbe iu d

fth oiut thi. cisnraCt as ete g any Vesoi or cororateon in peosseean xlio rnerry urder lii.p" ,ethe r an is Icsn v.Pa-'ce d11 aelbty at taid ce nion A on as is m nxe, ortei to deliiler to tthM witr on cne

route io n3e destoritn. t is MiAlally agewed. as io each -arrr ofal aSo any of said soonrrty over axl or anypil n ofe saidw oie.. to aeterweli, anas ato acrti oarty at any t-n inmr"ed 1 in as ai v o said linopert. MO. ..wry 8

tt be Pertained hatere selt be n biied 1o al the tern arid condite df Unlern Doic Strasiht eill of Ladria W lorth Il) in untlonn Fandt Catoeiar yatan Y eea- tne date headd, i h a s ill or a ren-W sho i. or

t21 it ithe atiicae -,Wo carrier cla ation or taritl 1 Ihh h a ni canMer shioent Shieowi helter c0&rtis that he h larniat w"t aa thel ternw arid c ntre th Ihe td bil xlaing et loris m the c- ifeat or UeV ,hd gsw

the trwenortation o Mit Shiornent. and the said term ard conrditere am hereny areed to by the shile and acceXed for hmsr7 and hbe assiC

'0 C

rh-THERMAL SCIENCE, INC.' CONTCT2

At 'ST. LOUIS, MISSOURI 63026 - 9/23 19 9 Shipper'sNo 14 6 7

Carrier DYNAMIC TRANSIT PREPAID Agents No.

,onsigned to OMEGA POINT LABORATORIES c/o TVA CONTACT NO. TV92362V NrSt= a isi-w of a er*.l

Destination 16015 SHADY FALLS State of County of

route ELMENDORFF, TX 78112

Delivering Carrier Vehicle or Car Initial No.

KIND OF PACKAGE. DESCRIPTION OF ARTICLES. SPECstL MA.RKS AND EXOEFTIONS ' V*,ght(Sub.
bD Cormbn)

Class or
Rate

4- 4. t I P

PALLETS CONTAINING:
-THERMO''LAG-'PANELS -722--PANELS ?
N.OMINAL t1,, 4.'..-½6W.-TEM Q1 -x -=

'ALLETS CONTAINING:
-THERMO'- LAG" PANELS-'-''- 17''PANELS- 7-,7
.NOMINAL.5/8" -. 4_x6½'_,_.ITE_ 02

,ARTONS CONTAINING:
THERMO -LAG PRESHAPED CONDUIT 1 '-6-PCS-.
-17.25G!- +-0.250" -SIZE:- -. 5"-..-wITE1-O-3..
ALLETS CONTAINING:

THERMO LAG 770-1. PANELS i30 PANELS-7 .
'3/8"ONOMz'" 40"X94" NOM; ITEMO04-'~

m---

PALLETS CONTAINING:
THERMO LAG 330-1 COATING-TROWEL GRADE

~r10-x-50 "LB-.7?PAILS ~-7Tv7rITEM05-^r
.TORE O.YEE3 -AND .BELOWlO9FATALL TI ES

?ALLETS CONTAINING:
[=fHERMO LAG 7'70-17COATING TROWEI7GRADE . "S ¢ - "P

,.S2Ox.. 50.LB..AIS . E- I 0EMO6.,. / ,

STORE ABOVE 32f AND BELOW 100f AT ALL TI S

3TAINLESS STEEL BANDING ITEM 07
/2''X O'20X'X 00 f~n`7E ROLLS-rV7F7T7,,v

TAINLES S--STEEL -CLIPS--X" - - -
000 clips (1 box) .__-_/U_

STAINLESS STEEL TIE WIRE ITEM 09
-16 -gauge - -1 ROLL.- , ---- --

ESSE pe 304 ITEM 10SR N AS

sstn .e teshste l h 0 p 7lin .w:ivre 7

-- ~7777 rl --

The fibre boxes used for this shipwment conform to the specifications set forth in the box maker's certtficate thereon, and all other requirements of Rule 41, of the Consolidated
.'ieht Classification.

This is to certify that the above named articles are property classified, described. packaged, marked and Labeled, and are in proper condition for transportation, according
) the applicable regulations of the Department of Trarnsportation.
If the shipment moes between two ports by a carrier by water, the law requires that the bill of lading shall state whether it is "carner's or shipper's weight'
Shipper's imprint in lieu of stamro: riot a part of Bilt of Lding approved by the Department of Transportation.
OTE-Whee the rate is dependent on value. shippers are required to state specificalfy in writing the agreed or declared value of the property.
he agreed of declared value of the property is hereby specifically stated by the shipper to be not exceeding

HIq-FENT IS CORRECTLY DESCRIBED. ~t11a twiN- it aw,.nv~ .M - tt..,.dnia.
tnO niJ 01 ww witit ~ - _~ -

a - .tW~ .o d "t Dww.- a rw~sut NOTF Pawiiita
rliiit -Mn.i -tan 0FR Ir irl Ws i.i. -. -t XX iti9t7

ad ' nua, a rir

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
ISinauire of consignor.)

If charges are to be prepaid,
write or stamp here, "To be
Prepaid."

Received $ . . tc
apply in prepayment of the
charges on the property
described hereon.

Agent or Cashier

Per
(The signature here

acknowledges only the amount
prepaid.)

Charges Advanced:

$
Ca0. D. SHIPMENT

- C., D.Amt.

Collection Fee__
ipper Total Charmes

HM

3

2 .

22
r.

'!= 2

-i!F

+_-k= .

.4 :

. 7 _

77 -7 ..

_.,r=, ~7r

r "~
7'r

-I -F1

-c¼.l r. crn . LO S , I i -.

THERMAL SCIENCE, INC. Shipper, Per Agent, Per_

errnanent post office address of shipper 9290 CaqsAns Dr., St. Louis, MO 63026

w

W-t-- - . .

-1 -" 7 -"Ii� 11
-=F-,�,",1- -771'

, -"_W

7T -

t

sn- . x
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ur PACKING LIST.

CERTIFICATE OF CONFORMkANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TE2PERATUTRE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES GROSS WEIGHT 10,300 LBS.

PRODUCT DESCRIPTION

/THERMIO LAG RIBBED PANEL
NOMINAL 1 "

4' x 6½'

T.ETM 01

NO SHELF LIFE ON PANELS

BATCH NTJBERQUANTITY

1 PANEL
20 PANELS
1 PANEL

22 PANELS
(on 3 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, Elm ndorff, TX 78112. This
material does not contain asbestos. *f ,

j
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

.3 6 3

71

F94-08003
F94-08021
F9 4-0802 2

.

-



lET 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

V THERMO-LAG 770-1 PANELS
3/8" NOMINAL
40" x 94" NOMINAL

ITEM 04

NO SHELF LIFE ON PANELS

BATCH NUMBERQUANTITY

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. j

Furaus
Quality Assurance ManagerOdz 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

364i-

71

F94-08026
F94-08030



PACKING LIST.

AND

CERTIFICATE OF CONFOPI-kNCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V IDATE: 23 SEPTE1BER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

THERMO LAG RIBBED PANEL
NOMINAl 5/8"
4' x 6½<' NOMINAL

BATCH NbN4ERQUANTITY

1 PANEL
2 PANELS

14 PANELS

F94-08003
F94-08022
F94-08044

17 PANELS
(on 2 pallets)

ITEMI 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. 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



ur
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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

Vttainless Steel Banding
1/2" x 0.20" x 200 ft.

ITEM 07

QUANTITY

8 ROLLS

BATCH NTMBER

N/A

iStainless
11/2"

steel clips 1 BOX
(1000 clips)

ITEM 08

/Stainless
16 gauge

steel tie wire 1 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.

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

N/A
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PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTE1MER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION QUANTITY BATCH NUDGER

VSTRESS SKIN-ASTM E437 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. , z

O. 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) a Telecopier (314) 349-1207

71

jV,
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ur PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEIfBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

/THERMO-LAG Preshaped Conduit
Sections
Thickness: 1.250" + 0.250"
Size: 5"

Item 03

NO SHELF LIFE ON CONDUIT

BATCH N.UHBERQUANTITY

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

F94-08003
F94-08021
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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 330-1
SUBLIMING COATING
TROWEL GRADE

ITEM 05

EXP. DATE: MARCH 1995

BATCH NUHBERQUANTITY

500 LBS.
(10 x 50 Lb.

Pails)

1 x 5 Gal. Pail containing
Temperature recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

STORE ABOVE 32F AND BELOW 100F
AT ALL TINES

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.

- S.. - e g

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

94-08008
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CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY DATE OF SEIEM T 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCR1PTION:

PURCEASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMR PART NO:

TEERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER

E 94-08008

QUANTITY

500 LBS.
(10 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:

SMELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 320F AND BELOW 1000 F AT
ALL TIS

* THIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL EAS 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 TIH LOT
'ACCEPTANCE DATA S AVAILABLE FOR EXAMINATION.

REVIEWED BY: DATE: c 1, PAGE NO . 1
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PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION QUANTITY BATCH NUIBER

VTHERMO LAG 770-1 COATING
TROWEL GRADE

ITEM 06

EXP. DATE: MARCH 1995

1 x 5 Gal. Pail containing
Temperature Recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

STORE ABOVE 32F AND.BELOW 10OF
AT ALL TIMES

94-090091000 LBS.
(20 x 50 Lb.

Pails)

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:
0 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
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CERTIFICATE OF ANALYSIS

CUSTOMM

OMEGA POINT LABORATORY DATE OF SEMENT 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER No: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOIER PART NO:

TEERMO LAG 330-1 SUBLI-ING COATING TROWEL GRADE

LOT NUM:BER*

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

SPEC7IFICArION

10.5 + 1.5

8 +

EXPIRATION DATE:

SHELF LIFE: SIX MONTHS FROM DATE OF SHIP-ENT
STORE MLATERIAL ABOVE 32 F AND BELOW 1000 AT
ALL TIMES

* THIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. TIE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATAI S AVAILABLE FOR EXAMINATION. X

REVIEWED BY: 1v iJ DATE: 7 / P< PAGE NO . 1

-
-
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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 FLAMMABILTY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION I - PRODUCT IDENTWICATION

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 I - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white, pasty mastic, no odor.

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20'C 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 COMPONEMS

TRADE NAME

Ethylene Glycol

* Vinyl Acetate

Fibrous glass,continuous filament
(total dust)
(respirable dust)

CAS #

7 7

107-21-1

108-05-4

65997-17-3

PERCENT
BY VOLUME

1.2%

<0.15

2%

1. 1.

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

10 ppm
20ppm STEL

15 mg/m3
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

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 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 - REACTIETDY DATA

STABILITY UNSTABLE CONDITIONS TO AVOID: Not applicable
- STABLE X

INCOMPATIBILIT'Y (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 VI - 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 VII - 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 TX - 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 users responsibility to determine the suitability of this Information

* for the adoption of the necessary safety precautions. We reser-e 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 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 330-1

Latex Fire Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number

none
Cold Water Paint

SECTION I - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20'C or 680F):
EVAPORATION RATE (ether= 1 ):
VAPOR DENSITY ( air = 1 ):
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) 30 mg/m3

%SiO2 +2
(respirable dust) 10 mg/r 3  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
LARC 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-combustible

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

STABILITY | UNSTABLE CONDITIONS TO AVOID: Not applicable

IL I STABLE X
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, cardiopulmonary 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



MATERIAL SAFETY DATA SHEET

* 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 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
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0/A RECA'ING REPORT
CLIENT/PROJECT NAME-

CLIENT/PROJECT NUMBER
RECEIVED FROM
PROJECT LOCATION

TZ/A / rS /
/1 6'//- Ls- 9 73 -S-

Omena Point Labs

REPORT NUMBER 1YO6 - /1't60
DATE RECEIVED /K /// /9
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0/A RECPVING REPORT
CLIENT/PROJECT NAME. TVA I 17-S I
CLIENT/PROJECT NUMBER 1 19 bC-q -7 S5S3 - 6 S
RECEIVED FROM-
PROJFCT LOCATION

-T-S I
I Ompna Point Lash

REPORT NUMBER I '+4 - I( 9 o
DATE RECEIVED /0 Iv -,

DATE INSPECTED )I 1  -
INSPECTED BY: 2

Q TTYMTI EM CNTM ACCEPTANCE
ITEM DESCRIPTION P.O. NO. - ANTIT I.D. NO. MATL C ERT EXCEPTION, ACC HoNC REMARKS
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- --- -- - -- -- -- - - -- - - - -- - - - - - , ~
STRAIGHT BILL OF LADING - SHORT FORM - ORIGINAL - NOT NEGOTIABLE

RECEIVED, subject to the classifications and tariffs in effect on the date of issue of this Original Bill of Lading,
the Proneny deoiet be r n aai n adent goortdonx eoaeot asae t a d notei tto antents it, ondition d onten d rwkd" Lih n wrnrnk. - o*. e. areines, an ed ast i ine ates tiebar. b r,, hich saijioer (the wed trt beent atdWo
trnoumAt thim contract as rniemie arny persa, or woralioin in ofn at IIe xeany inoer the onLact) ai n to carry to ds Wt dace of delivery at satd resariatsn. 1 on is mul oe. rwie to de t arevier t ar the

ite to said destination. it as nuaeay agred, ast to each carrner ot at or areny d iax ooetry se al or ate Dorton of saaod e iso restination. ano as ro eacn Party at anre ire iated in at or any of seai roperly every ervice
e a. lertoenn heeter sna tte bie ect to at the ter- anr ronean,, nor Uritr, orn.,eWs Straghtt ee oft ading set tld( in Uif . or'n, F,-ht Ciaseiatasion ettect on the rtae hered. t Mm es a rta or a ral-aerr sithint or

(21 h the apvicabb nm= carrer ci"castation or tantf e a a nrtor canrier asrnnip, Shnser i heriCy crite that he b tarsin wah ad tn terem anrt conoir d thce -sad br so e borTh ori th.ecet"iW0 or bedt which tnsM
the rareortatetn d Mtehir yent and the said terr,, and cooinrrlit ae here y areed ti by tre stiwoer anrd acrceed tbr hnrett anr he assWs.

Ft * f ERMAL I ,-
At ST. LOUIS, MISSOURI 63026 9ff f;?T.........j.......... ; S ,d=1 O4 -

- DYNAMIC TRUCK PREPAID --- - - -
.J Ai I ; ll I . . . iLI t IL I .

Consigned to TENNESSEE VALLEY AUTHORITY % OMEGA POINT LABORATCRY (r street waddotificati.)

Destination 16015 SHADY FALLS ROAD State of County of_

Route

Delivering Carrier Vehicle or Car Initial No.
KIND 0 rRCKAGE. OESCREPTION OF ARTiCLES, SPECLOL MARKS AND EXCEPTIONS

r r f
is mtn (SIID.

Do Correction4 .1. ______ -�

PALLET CONTAINING
753-COLUNNSi16 x 50 '- ?, -

1,:lECOLUMN;:--1=.l'-x,-49- - v-Cmw.
3'FT.'LONG (ED TAY LR)L )' -

-- PALLET-CONTAINING -- -v--

.-3 INCH CODUITUSHAPE TEST ARTICLE
'PALLET CONTANING:
'- ''INCH -CONDUIT- 10FT7- STRAIGHT-U- 6;

_,_411_ic H.nCONDU 1 ,.OFT..,_ST IGHT

-" ~P T...-CONTAIINING : z-7..i7-e5
r.---~.18 -INCH.-CABLE- TRAY ,--..--.12-FFT-.Cr

-~~,-wTVA--ORDER/: ---~~2-1494-- -^,-., .-m

"PALLET CONTAINING:''8PANELANEL

1.25" + 0.250" ITEM 1- -
~~~~-~ .,-r ; - , 7

-''PALLET 'CONTANINING ;

w-r 0 x,,iO~,>>LBpAILS
SUBLIMING COATING ITEM'5 -

2- 0 " __ 20--x 750'LB-. PAILS !Ek
i~ wCOATING -. ITEi -6

I. 1 x 5 gal. pail CONT.
:. :'..±'LU UVE J'>' 'LN LUW'1UU -JL:'A1.

77?7eCARTONS7.OF.THERMO -LAG-33 OBRESHAPED.
CONDUIT SIZ - 1" x 250" 24 Pcs :11

7CARTON OF 2 2"Th7I25 071&
-CARTON--CONT-AJIING:. -ROLL--.THERMO@-LAG,.
440-75 HI TEMP FABRIC SIZE: 42 INCHX

r The fibre boxes used for this shirment conform to the specifications set forth in the box maker's certificate thereon, and all
7reight Classification.

- v800 Lb'
Ie - - o ~

-'--rc- ---i w -C I

400 LB.
.177 - . . "

-r-5 O0-LB -

'-1- -o;'e -. f 1 -'

I *-s-' '¶'�? S�?.is*ti I' *'�rm,*-w�-

I nrrl szn- weem I- no

-. - -, .w .- ,. .
-1-- - -- - -. I:-,-- -L'-7

l- 17iSQ T. -.I .

-;~!~;~~ 7 T

rThis to certitfy that the above named articles are property classified. described. packaged. marked and labeled, and are in proper condition for transportation, according
n the applicable regulations of the Department ot Transportation.
'If the shonent moves between two ports by a carrier by water, the Law requires that the bill of lading shall state whether it is 'carner's or shipper's weight'
Shipper's inprint in lieu of starrip: nrot a part of Bill of Lading approved by the Department of Transportation.
OTM-Where the rate is dependent on value, shippers are required to state specifically in writing the agreed or declared value of the oroperty.

RThe I to declared value of the property is hereby specifically stated by the shipper to be not exceeding

TH, -ENT IS CORRECTLY DESCRIBED. . to r- re ii t - n, |

s.t --- v. d r o__ d T W' "DIV r
_.W____9 CFI rL W 1 n n 30. Shipper

ORRECT WEIGItT IS LBS.______u.___I RA I a

)es Advanced:

$-
' C. 0.11 SHIPMENT . -

C. 0. D. AmL

Collection Fee

Total Charges -

THERMAL SCIENCE, INC.

'ermarnent post office address of shipper

Agent, Per

!��` I-` Ii-- ; . _111.1,1�_,�_-
-ALY- | t ' t,^ I I. -

r
rX I.. I- pi i lt

��ewt=t- ss* 5 - - r- . ..
5 -^- s. g *--; .

I

I

anDnT-- rvin - � *{ ' -t rner

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 Cornenor.)

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.

Agent or Cashier

Per

(The signature here
acknowledges only the amount
prepaid.)

`7 17777'..

77 771097-LB--. t--, :7:�J -- :�

7-7e-�1-8 00---L-B-. _-
11- �-_ , _ _. �L �; _ : . I . - . I

- 1. 11 ... � I . . , .

.j-

-_017111�__7!11'

"I "I 1 7�1"Ul

,z-

I--7- -- 77- -F-111 � - 7� 1

. ., -.. Iz
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I THERMAL15 |SCIENCE
INC.

SHIP TO:

PAGE 1 OF J
PACKING LIST

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

TENFERATURE RECORDER NO: NA

TCTfrAT NO OF PACZwA(rGE 3 PALLETS

P.O.# TEST ARTICLE

RELEASE NO __

DATE 7 OCTOBER 1994

BILL OF IADING:

MODE; TRUCK LINE

CARRER: DYNAMIC TRUCK PPD

CHART TAPE NO:

GROSS WEIGH=

NA

1000 LB S
PRODUCI NET BATCH NUMBER OF ITEMS

DESCRIPTION QUANITY LOT NUMBER PER BATCH/ LOT

TEST ARTICLES

3 INCH CONDUIT U SHAPE 1 NA 1

* ON 1 PALLET

3 INCH CONDUIT STRAIGHT 1 NA 1

10 FT.
1½ INCH CONDUIT STRAIGHT 1 NA

10 FT.
(ON 1 PALLET

18 INCH CABLE TRAY 1 NA

12 FT.

(ON 1 PALLET

l l .| HEADOF PG



ITHERMAL45 - SCIENCE
INC. .

SHIP TO:

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PAGE A OF T
PACKING LIST

P.O. # TEST ARTICLE

RELEASE NO0

DATE, 7 OCTOBER 1994

BILL OF LADING:

MODE TRUCK LINE

CARRIER: DYNAMIC TRUCK PPD

TEMPERATURE RECORDER NO: NA

TOTYAL NO. OF PACKAPGES: 1 PALLET

CHlART TAPE NO:-

GROSS WEIGHT:

NA

800 LB. LBS

PRODUCT NET BATCH NUMBER OF rITEMS
DESCRIPTION QUA.Nrn'M LOT NUMBER PER BATCH/LOT

o OLUMNS 16 X 50

10 X 49

3 FOOT LONG/

(ED TAYLOR)

3

1

NA

NA

3

1
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PAGE 1 of 7

PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TZE=.RATURE RECORDER 007763 CHART TAPE NO.

TOTAL NO. OF PACKAGES 5 PCS. GROSS WEIGHT

PRODUCT DESCRIPTION

THERMO LAG 330 PREFABRICATED
PAANELS
SIZE: 4' x 6-½' NOMINAL
THICKNESS: 1.250" - 0.250"

ITEM 1

QUANTITY BATCH NUIBER

7 PANELS

1

8 PANELS
(ON 1 PALLET)

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/c Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos. -

OF SHIPMENT: 7 OCTOBER 1994
OF LADING: 21494
OF TRANSPORT: DYNAMIC TRUCK PREPAI:

i / A w ' .~,-

AVID 0' RYANT7

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

27

3805 LB.

DATE
BILL
MODE



ur
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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.

DAVID O 'BRYN T

MANAGER OF QUALITY CONTROL
DATE OF SHIPMENT: 7 OCTOBER 1994
BILL OF LADING: 21494
MODE OF TRANSPORT: DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

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.

"tw_

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

DAVID O'tRYANT /

MANAGER OF QUALITY CONTROL
7 OCT. 1994
21494
DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

-



PAGE 4 of 7

21494

-151

CUSTO=-

1; 1 ~C-T*T'ITATT VV ATITUnRVTTV

OMEGA POINT LABORATORY

DATE OF SZ7HPI-=T

PURCHASE ORDER NO:

7 OCTOBER 1994

CONTRACT TV 92362V

16015 SHADY FALLS.ROAD

ELMENDORFF, TX 78112 -

PRODUCT DESCRIPTION:

RLELEASE NO:

.CUSTObER PART NO:

THERMO LAG 330-1 SUBLIfING COATING TROWEL GRADE

LOT NUMBhER' QUANTITY TEST NO: DESCRIPTION ANALYSIS SECIFICATION

94-08008 500 LB.
(10 x 50 Lb.

PAILS)

A-2

A-3

WT / GALLON

pH

mXP. DATE: MARCH 1995

ITEM 5

SHELF LIFE: SIX MONTIS FROM DATE OF SHIPNMNT
STORE bfATER JAL ABOVE 32 AND BELOW 100 F AT
ALL Tn-fES

TE[S IS TO CERTIFY THAT THE ABOVE DESIGNATED KATERIAL HAS BEEEN TESTED AND DID COMPLY

WI TE LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS

W. ISTED ON TSI'S INVOICE. TEE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT

ACCEPTANCE DATAqTS AVAILABLE FOR EXAMINATION.

REVJIEVED BY W.a-m DATE: 7 OCTOBER 1994 PACE NO

,;38

10.01

8.31

10.5 + 1.5

8 +

. I1

-111-..... - I

-

CERTIFICATE OF ANALYSIS
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PAGE 5, of 7

PACKING LIST.

AND

PURCHASE ORDER NO.

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBFR 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 QUANTITY BATCH NUMBER

THERMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 1"
THICKNESS: 1.250" + 0.250"

ITEM 11

NO SHELF LIFE ON CONDUIT

3 PCS.

6
3
4
1
7

24 PCS.
(IN 1 CARTON)

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 0 BRYANT

7 OCTOBER 1994 MANAGER OF QUALITY CONTROL
21494 .-
DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

F92-06031
F93-06008
F93-06046
F93-09045
F93-09069
F94-0802i
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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: 2" I
THICKNESS: 1.250" + 0.250"

QUANTITY

3 PIECES

13

16 PCS.
(IN 1 CARTON)

BATCH NEMRER

F94-08021

F94-08022

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
BILL
MODE

O'tRYANT

MANAGER OF QUALITY CONTROL
OF SHIPMENT: 7 OCTOBER 1994
OF LADING: 21494
OF TRANSPORT: DYNAMIC TRUCK PREPAID

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 7 of 7

PACKING LIST.

PURCHASE ORDER NO.

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

SEE PAGE 1 CHART TAPE

SEE PAGE 1 GROSS WEIGHT

NO. SEE PAGE 1

SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 440-75 HIGH
TEMPERATURE FABRIC

I

QUANTITY BATCH NUMBER

1 ROLL NA

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.

L'a_ f(7j- ""/tiJ('
DAVID O'BRYANT/

MANAGER-OF QUALITY CONTROL
DATE OF SHIPMENT: 7 OCTOBER 1994
BILL OF LADING: 21494
MODE OF TRANSPORT: DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 e (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: 717/89
By A. Thorpe

HMIS HA7ARD RATINGS -
LEAST 0 HEALTH HAZARD 2-
SLIGHT 1 FLAMMABILrTY HAZARD 0MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT -ENTTFCATION

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 I - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOLING POuRrT (at 760 mmHg): 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): 1.3
WEIGHT PER GALLON (lbs.): 10.6
PERCENT VOLATILES BY VOLUME: 45
SOLUBLITY IN WATER: Very

SECTION m - HAZARDOUS COMPONENTS

TRADE NAME

Crystalline Silica (quam)
(total dust)

(respirable dust)

Ammonia
Fibrous glasscontinuous filament
(total dust)
(respirable dust)

CAS #

14808-60-7

1336-21-6
65997-17-3

PERCENT
.BY VOLUME
I I I 1

1-] 'lb

<0.1 %
1-5%

OCCUPATIONAL EXOSURE LIMITS
OSHA PEL ACGSiHTLV

30U mt3

%SiO2 +2
10 may 3

%SiO2 +2

50 ppm

15 mgfm3
5 mglm3

0.1 mg/m3

2 5 ppm

10 mgMn3

IL IIndicates 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 § 1910.1000
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 thecarcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTP: No IARC: Yes Z List No OSHA Reg: NoLARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

Page 1 of 3 .

nn��
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

SECMTON TV - FIRE AND EXPLOSION HAZARD DATA

- FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT : Non-combustible

FLAMMABILIY LIMITS LEL: NA UEL- NA

EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not bumn 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, includingoxides of nitrogen and carbon monoxide.

SECTION V - RFACTTY DATA

STABILITY UNSTABLE | CONDITIONS TO AVOID: Not applicable
I STABLE X I

INCOMPATIBIL-Y (MATERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS O OCCUR CONDITIONS TO AVOID: Not applicablePOLYMIZAONNOT OCCUR X

SECTION VI - HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE: See HAZARDOUS COMPONENTS list in Section m.

EFFE:CT 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:

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continously for 15minutes. Consult medical personnel.If on Slin: 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 VI. * SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPHILED : 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.

WASTE DISPOSAL METHOD: Burn in adaquate incinerator or bury in an approved landfill.

0SECTION VMr - 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: ThermoLag 330-1

PIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHAJNIOSH approveds irazr suitable for vapor, mist or dust concentrations encownwred.

PROTECTIVE GLOVES : Impervious, cowon lined rubber EYE PROTECTION: Safety glasses.

SECniON (L - SPECIALT PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with aquate ventilation. Prevent prolongedbreathing of vapor or misL Prevent contact with eyes. Do not take internally. Keep out of the reah 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 Informationfor the adoption of the necessary safety precautions. We reserve the right to revise Material Safety DataSheets periodically as new Information becomes available.

Page 3 of 3



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

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT IDENTIFICATION

Thermo-Lag 770 D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:

Latex Fire Resistive Coating 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 20'C 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)

107-21-1

108-05-4

65997-17-3

PERCENT
BY VOLUME

1.2%

<0.15

2%

1 1 L

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

10 ppm
20ppm STEL

15 mg/m3
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

SECTION TV - 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 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 - REACTIVTY DATA

STABILITY UNSTABLE X CONDITIONS TO AVOID: Not applicable
I STAB3LE |X|

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR CONDITIONS TO AVOID: Not applicable
POLYNR=ATION |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 iucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardiopulmonary 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 VY - 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



MATERIAL SAFETY DATA SHEET

SECTION VII - 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 TX - 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 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
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PRODUCT NAME: Thermo-Lag 770



Q/A RECEIVING REPORT
Ts ( /m1A

CLIENT/PROJECT NUMBER-| I q c0 -q 1 %i - 5$$
RECEIVED FROM fol -
PPrO.IFC.T I nl(:ATIOfN nmonn Pnint I nhe

REPORT NUMBER 144T - tlltob
DATE RECEIVED I Q-t4- 4
DATE INSPECTED I b - 14 -4 4

... a -- A c ---% -_ ,
I INSPECTED BY:-A t '1

QCOM CERT- -
QUNIYMATL RECD CONTAJr'R EXCETFIO1N ACPAC EAK

ITEM DESCRIPTION P.O. NO. Qt I.D. NO. Y/N YIN INTEGRMY REMARKS
Orde____ __ -' - - RAcceDt Hold

7o 7_ 0 D 5 q4-ci3&s Y v v 6 G x -

|dC )9 w 4" |y 6 m | t |q4-|+4X v V - ' K

I - -AS- --

FORM
1/29/93

CLIENT/PROJECT NAME

-Iz

cID
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Cardr -I .DYNAMIC TRI

Consigned to
Destination

Route
Delivering Carrier.

T7¶-VrqqFF VAT TA-Y AUT}W).?ITTY %/ Oi'[{GA POINT LA3

16015 SHADY FALLS aD State of County of
- a. : .- .. . . .L l.ELMENTDORFF, TX 7SH12

Vahit-In nr rnIr initini-.W -' --

KINO OF PCKAGE. DESCION OF ARICLES. SPECIAL MARKS AND EXC1ONS ' CaM 91
R~at

,41~f 9. "w-14w--

TF 4 "TN

-777-

7 - .7

7 77 t- -. -fT .

the isre boxes used or this shipnent conform to the specifications set forth in the box maker's certificate thereon. and all other requirements of Rule 41. of the Consolidatle
FReight C tasaifialion.

tThi isE to certify that the above named articles ae propedy classified, described, packaged. Marked and labeled, and are in proper condition for transportabon, according
to the applicable regulations of the Department of Transportation.
If the Shirnent moves between two ports by a carner by water, the law requires thal the bill of lading shatl state whether it is "carrer's or shipper's weight-

t Shipper s inpnrnt in lieu of stampr not 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 specifecally in writing the agreed or declared value of the property.
The agreed of declared vatue of the property as hereby speciealfy stated by the stipper to be not exceeding I ,

THIS SHIPMENT IS CORRECTLY DESCRIBED.

C C __E1_3_ __f_ IS

THERM SCIENCEs IfHi
Permanent post office address of shipper

11..~ cm - M - D. a 9011 ME _

91 ~ -0 - OCrO I M i~.i 9 - JU 0 1 iii. ;;W9 P rZ
IRR~ onIPr~

Shipper, Per
2200 Cassens Dr., St. Louis, MO 83026

/' Shipper

Pcagea, HM

- .. Agent musrtlh and retain this Shipping Orde

.- i~n>u6'rsirrs iiginal Bill of Lading.

* Wegh (SuLo
b lCmcin

.

,, , - -

- - _1= � ,
-

- .

Subiect to Section 7 of
conditrofipptable-bill-of
lading, if this hipmentis to be
delivered to the consignee
without recourse on the
consignor, the consignor shall
sign the followiing statement

The carrier shall not make
delivery of this shipment
without payment of freight and
all other lawful charges.

Per
(sigrture of Ca.Egnr.)

If charges are to be prepaid.
write or stamp here, "To be
Prepaid."

Received $, tc
apply in prepayment of the
charges on the propert'
described hereon.

Agent or Cashier

Per
(The signature hert

acknowledges only the amoun
prepaid.)

Charges Advanced:

$
' ' 'C 1 1-SHIPMENrT=; '

C. 0.0. OArnL

Collectio Fee

Toal Cbhjw 4@-5 >
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PAGE 1 of 2

El PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE:

TEMPERATURE RECORDER NSA CHART TAPE NO.

OCTOBER 1994

NA

TOTAL NO. OF PACKAGES 5 PIECES GROSS WEIGHT 5000 LB. - -

PRODUCT DESCRIPTION

THERMO LAG 770-1 PANELS
SIZE: 40 INCH X 94 INCH
THICKNESS: 3/8 INCH

QUA21TITY

5 PANELS

40

18

63 PANELc

BATCH NUt-(ER.

F94-08026

F94-08030

F94-09009

ITEM 4

NO SHELF LIFE ON P.LNEL

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.

DS O'BRI

DATE OF SHIPMENT: 1Z
BILL OF LADING:
MODE OF TRANSPORT:

OCTOBER 1994 MANAGER OF QUALITY CONTROL

21499 '
DYNAMIC TRUCK PREPAID

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 2 of 2-

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO.

TE1PERATURE RECORDE

CONTRACT ORDER NO. TV92362V DATE: OCTOBFR 1994

NA CHART TAPE NO. NA

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 4 INCH
T'HIC-ESS: 1.250" + 0.250"

ITEM 13

QUANITYT BATCH NUTHER

F94-080218 PCS.

8 PCS.
(IN 1 CARTON)

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 SHIpENT: 12 OCTOBER 1994
BILL OF LADING: 21499 -
MODE OF TRANSPORT: DYNAMIC TRUC

6,Matvl I

D'AVID a' w?. 7
MANAGER OF QUALITY CONTROL

K PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 . (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

R "



0Q/A RECPVING REPORT
CLIENT/PROJECT NAME TVAk I lfT
CLIENT/PROJECT NUMBER I ta D | TI tn
RECEIVED FROM TVAt
PROJECT LOCATION Omega Point Labs

, REPORT NUMBER ?134  I I -o D
hATE RECEIVED s-

DATE INSPECTED 5 -31 -94-
INSPECTED BY:

FORM
1/29/93
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\, 40
Q/A RECEIVING REPORT

Ak'r

REPORT NUMBER I - I l at'
DATE RECEIVED 7- Ig-9'
DATE INSPECTED _7_______
IN.RPF(CTF RY: (

QUANT MA AEDOCARCCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO.JIN YIN INREORry CEPTONAN REMARKS

It' MA l b- c 51j et J-t - - -

a.s t XA c' 51S y , i d y
! 0" M A 0 I) x 4&m K y

0," @ - MA 3_ _ _ y / # x
_ _ _ _ _ _ _ C)5? t 51 Y &v )o-)-

EJA &3j 4 Y

3hA .t JS I GAL34L ) 4 IV
3/l qao . JA I A ALL 3A4 ELL. __ T

_ __ idPc Or Pl

___ __ O~ 0 5 O &noA Y X .

3. ak IA ) I c> P 30tt/H iK
_ _ _ _ _ _ - - _ / ' Vt

t NA- L I

__ __ _ -- - -.- - -- - -

FORM
1/29/93

CLIENT/PROJECT NAME . C I / I VA

CLIENT/PROJECT NUMBER |Iq)-q7l S
RECEIVED FROM \)&-
PROJEFCT LOCATION Omega Point Labs

. 0

- . I . T I .



,A 14 .. ,, ,,.,

SHIPPING TICKET 1110. 5)b16-OGS1 07 (

SHIPPER TENXZSSEZ VALLEY AUTNOKITI

SHIPPING BROM 7T11Y 1"C'SEA1 ?LANTSTOREROOM

POINT nmu, n *..X1 7J1A ,tOF ORIGIN llEAl ATmWIN AL. 35611 ,,1q 19A4

TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)
- NECA PONT" LAN DEBIT

16015 SHADY TALLS RUB
LINDOIZ, T 78112-9784

BILL TO
CREDIT

IT UARNRTITSCIPIO PSC - ITEM No. QUANTITY UIITENA ORDERBD DESCRIPTION SIN No. DELIVERED UNIT PRICE AMOUNT

1 COINVIT, C-CLAMP, In 1512 16 EA
2 CONDUIT C-CLAIMP, 2-, 1515 16 EA
3 CONDUIT C-CLANP, 2.5", 1516 3 1A
4 CONDUIT C-CLAEP. 3', #517 12 EA
S COINUIT C-CLARP, 4', #519 53 IA
6 CONDUIT C-CLA)P, 5", 520 3 EA
7 JUNCTION BOX, #A3L6083612LP 2
a ELBOW, 90 D10, 314", STXEL, OCAL3 ILL 1 EA
9 ILBOV, 90 DIG, 3/4", ALUM, #AL13. LL I EA
I ILS3W. 90 DU, 4", STETL, #GAL4,L 7 EA
1 CAP, I-, ?L G1001 2 EA
I CAP, 2-, #PLC200A 5 EA

CA?, 3", DPLC300A . 2A
COUPLING, 3/4%, ALOMI M 2 IA
CONDUIT OUTLZT, 4" 7 EA

QA-0

ZF1: 1023000

701 THIMO-LAG WI1E TISTING

3 PALLETS I 1056L3
SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED 7/1641ig 94G. B. L. No. TV N/A SHIPMENT FED xI

"B OL!VU--&PS-5

*HIPPING NOTICE

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

TO BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COST MATERIAL RMWD_ _ 19
CARRIER'S NAME OF

CHARGE -- CARRIER
DELIVERY MATERIAL CHECKED

CHARGES IN BY
TOTAL STORES LEDGER

COST7 POSTED BY

AUTHORITY-



bu 0 L/ , :~ '&^'il. :sw-, UUg3<

FhO1(YOU 

CIPItp 4 0a-DANNY T. ROBIffioN 
/cop

C o m p Ay S F E R R Y N U C L E A R !L( --

- w A-
W BROWNS FERRY ROAD 

,IOMA OINTLAB
ATEPReNuSri 

C t16015 SADY FALLS ROAD

4/ 4on - y StOat-e. 7q -

Cawh cks "Id~ P"q~ i F *E c N d r

Ernp. N. .
ash| Heoy ==Federal = e

PA2DMj 5 QTfd
5,~ c~ga. c'

1 

2as 
C Uarge

As L ---- Thr ="EDX PiAK , . 1 ko 
E $ >J To ,H4IPR#3FE

'PJ'aK56 '~ 31 S~AI`FkEuo7 1

12EfDMM, 3 QiDAF.
0  DA 

elrdVleC
1 [ 3--

T otaj T ot9al 
t q~ p C K UpS 

tate30JECOVY 4V A. -

41 FlGDn 
DIM$fIGOODSCJ ,Q(h-. e get

11y-?m gyp D-d-tim Empi..oos.Number N

U P 

PAatffR~Toa Charg0 Es /9ReceivedTFedE

IWO-AYC. -

R'SId OAT93 FEE

_ 
A lp O 5o 1P5R



409
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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Q/A RECEIVING REPORT
-1-sI / Tv k

CLIENT/PROJECT NUMBER I Rln-c-7 IS 8-&7
RECEIVED FROM ____ _____
PROJECT LOCATION OmeaafPint Labs .

REPORT NUMBER IJ8L -jI8.O
DATE RECEIVED L-A-'14
DATE INSPECTED______________

CLIENT/PROJECT NAME

FORM
1/29/93

I



0/A RECEIVING REPORT
. A i T- t

CLIENT/PROJECT NAME I Vtt I l 3 L

CLIENT/PROJECT NUMBER I l; ;.t 0 -T 75
RECEIVED FROM no \IA
PROJECT LOCATION Omeaa Point Labs

cceAD CERT.
MATL RECD

Y/N YIN
CONTAMER
INTEaRrTY

REPORT NUMBER AI ---

DATE RECEIVED - 3D - q4

DATE INSPECTED to -i -'
INSPECTED BY: __ ______

C

FORM
1/29/93

I



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME TVA-/TS I
CLIENT/PROJECT NUMBER II \, da
RECEIVED FROM 7EVA,
PROJECT LOCATION Omeaa Point Labs

MAR
Y/N

CERnT.
RECO
Y/N

CG4TWAER
INTEGRFTY

REPORT NUMBER I ?3b -II____

DATE RECEIVED L-3-S i:4
DATE INSPECTED 6,-4- -
INSPECTED BY:

4 -_

FORM
1/29/93
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SHIPPING TICKE

7z=SES VALLZ! kMIRITY
POI NT
OF ORIGIN

MI T L444
xzm am ,A.3n 4-5 A14Q

19

SHIPPINGSTOREROOM 'AWVIW- VV11* 9TizrT.ZAi MlART
-- lv -~.. R- DA ^ J K1. ItV T - -S

'IP TO ACCT No. (O0 NOT INCLUDE TRANSPORTATION CHARGES)

O w U LU DEBIT

1615 SA! PA= "D05
-L D03Y TX 78112

BILL TO
CREDIT

ITEM ORDERED DESCRIPTION SCITMN QUTTYUNIT

BIN NO. DELIVERED UNIT PRICE AMOUNT

L 2 Coduit, 314" Alumin AV- 4 2 PC
2. 1 COrAUt, 25 AIMItu AWK-543X 5 PC

3. B C=, 2." - 2Z PC
4. 2 Cnduit 3" A-luaium IDF-09A 2 PC
3. 22 Cotdgit, 4` Aluwinm EV-037& 22 PC
6. 2 CooduLt, 3/4' Stl (AND-O4U) AD-014Y 2 PC
7. ZR 1A Ccudut, SU (AVl-OLSW) . AND-015W 10 PC
8. 5 Conduit, 3" 5tl - AMD-9L 5 PC
9. 14 Condut, 4" Stl 2 14 PC

10. 1 Cudalt, S" sti wh-741 1 PC
1L 1 Conduit LB, 3/4" al=i m aT-J373 1 .PA
12. 5 Coadnlt LB, 2" alu m tSY-256 5 IA
I 1 Couduit LB, 2.3S" aluaLam 3ITY-26ou 1 3A
1 4 Coduit LB, -1 1m m B-6 4 I
15. 1 c'aduat LB, 3/4" Sti MT!-i6L I NA
16. X 2 COu t La1, in Stl s3T-778C 2 &A
17. 7 Conidt LB3, 4" Stl DTY-191! 7 IA
18. 2 Condult Cpio lgl 3/4r Stl BI-325X 2 I
19. 4 Conduit Iouptlu. 1" Stl 3L1-533P 4 1
20. 3 Conduit Copwun, 3" sti IKl-l4G 3 I
21. 15 Coadwult Coupli, . Sti URW-632r 13 IA
22. 2 Conduit Coupling, 3/4" Mumi 3Wff-644X 2 A
23. 5 Conduit Couplin:, 2" A~wdam IV-326V 5 &A
24. 1 CUdtit CuPlizag, 2.5" A1.u DW-557N 1 I
25. 4 Conduit Coup-ing, r Altian 3T-732P 4 NA
26. a COuU.lt COW1ng, 4" Aluamo mIT-7322( S

ThIa =tarial "bpd pewr -ma fau CDyez of te4 r T b t

RUEMC= TUCIM 194000,347

M MD BY OVEI'Z PU IISTIDMT 8 K. inT 7. r

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED__ 94 I/A METHOD OF OVUM19-G. B. L. No. TV_ SHIPMENT -

* SHIPPING NOTICE

o r TO BE ENCLOSED WITH MATERIAL WHEN
No OTHER PACKING SLIP IS 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 NA% OF - _ _

CHARGE CA -Ifgs
DELIVERY MATERIAL CHECKED

CHARGES _ INO _
TOTAL STORES LEDGER

COST - POSTED BY

SHIPPER

' A IIT4a W 01 M SU I'M



- - - - - - - - ---------------------------CONSIGNEE CUSTOMER COPY (BLUE) -- -, 
INBOUND TRAILER SHIPPER 391 634 O'OMEGA 

~~TVA396402O ,EGA POINT ,a8 288856 OVNT NUCL~AR PLANT
' 6 0 1 S H P Y ' A~ f -R aB 

R O WJ S F E R R Y R D
EN0RF"391 

'634 02.5 ATHENS A 51#I TX 7 0 
42HTEIYSAC } DET | 02521271 (205)729-2000PO NONE | OVERNITE PHONE NUMBER PICK UP DATE ORIG BLA D69400740

31 I 210)662-0966 05/25/94 DCT | AD OV BD

COLLECT

DELIVERY RECEIPT .CO 21| AMOUNT
OVE ITE TRANSPORTATION COMPANY | --



Q/A RECEIVING REPORT
-i.. ,s A

CLIENT/PROJECT NAME I Vft

CLIENT/PROJECT NUMBER I l atI
RECEIVED FROM -V/A

PRO.JFCT LOCATION Omeaa PoirnlLabs-

REPORT NUM8ER 1 3 3 - I I1 0

DATE RECEIVED 5-q- 9 4
DATE INSPECTED 5- 1 c-4
INp,,TEn RY- - C' i-,-.

QUANTITYD O AL M OTM ACCEPTANCE
ITEM DESCRIPTION P.O. No. D O.y/NYI INTEOAIR ECY REMARKS

. rdeLn Accept Hl ~

QC og, & Llia NA 1 A>@isE-019\qL y W1 . w )

Wlfia>M1 >tV 1>
_ _ _ _ _-~ - - - 2SP~ ~ _

.A -X A

- -qI ~ 6 b-~ -

FORM
1/29/93 01i.,2

rT



SHIPPIN G TICKET

SHIPPER MAR VILLIANS

SHIPPING EUCLEAR STORIS 1391

ItJA)

POINT 5P110 CIT TTE 37381 4-28-94
OF ORIGIN 19-

MARK VILLIANS
STOREROOM -____ AUTHORITY

z-'IP TO ON=C POINT LAUI U , tic ACCT No. (00 NOT INCLUDE TRANSPORTATION CHARGES)

O 16015 SRADY TALLS "AD DEBIT

ELNlNORTX 78112-9784 alCoCD ONLT

BILL TO - -
CREDIT

1

3

DESCRIPTION PSC - ITEM No. QUANTITY UNIT UNIT AMOUNTBIN No. DELIVERED UNT PRICE AON

TRlS MATERIAL tO USED IX A PIRE S3TING PR eAN
SHIP P91 J.3, PIERCE
NAT 1UG? 01 575 10 714401

IIXXXS X X I X .

CONDUIT 3
7200922"

lmsjtiv.

ELBOW 90 dg,Z3 Is
1006122

STRAP RETAINKIG
429813

3 In 1111

ALL ITZES QA 3

.-7z./ 79y
SHIPPING Ir TRIj#VAXNS " 2ADI0AA
WEIGHT TRANSPORTATION CHARGES

AVlO09L1

BLN-258A

13N-4091

ITly 11

2

1

3

PC

DATE. SHIPPED 4-28-94 METHOD OF MOTOR-19 -__G. B. L. No. TV________ SHIPMENT _________

, -SHIPPER'S COPY

RETAINED BY SHIPPER AS RECORD OF SHIPMENT.

: - 11



<4-
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME FS I / TVA
CLIENT/PROJECT NUMBER 19 to -971 9) 9B6.'47

RECEIVED FROM YVAZ
PROJ.ECT LOCATION Omeaa Point Labs

REPORT NUMBER I . . ±c- IlaS
DATE RECEIVED 7-1 -94
DATE INSPECTED 7 -/ 9-'i4

FORM
1r29/93



TVA 44, FOD5 70,
TENN ESSEE VALLEY AUTHORITY

SHIPPING TICKET
No. 4 -

356-94- '0977

SHIPPER ET!RPSSXE VALLE! AI017

LPIPIN G*&R11OOM ifmm TERY Wsuc.= MAN

POINT n.EAR. A TF3XS, AT. 35611 07/15 94
.OF ORIGIN .. 19

AITUTHe-rIv Fur otT4k SW?. IWS
WI P TO ACCT No. NOT INCLUDE TRANSPORTATION CHARGES,

On" Poit L3 DEBIT

16015 S3ADY FALS M.
..-X , tL 78112 000512L

BILL TO
CREDIT

ITEM EUANTITY DESCRIPTION PSC - ITEM No. QUANTITY UNIT UNIT AMOUNT
OREEBIN No. DELIVERED UNT PRICE AON

I 5m~ 3ti I .4 ZAS=C 3/4"' MAL IRM

2 ?LU 2 u~r. I &A

AS MRML SUP5 TOR TEHi 7S.

?IATma= I 94031847

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

TE SHIPPED 07/15 19 4 G. B. L No. TV METHOD OF
___ . .L N.T SHIPMENT _________

-SIPN OIETo SC FILLED IN mY COST_______________MATERIAL R=OD____1_

-SNIPPING NOTICE RECEIVINC OFFICE CARRIER'S NAME Of
I C HARG E _ _ _ _ _ _ _ _ _ __ _ _ _ C R I R _ _ __ _ _ _ _ _ _ _ _ _

TO OI ENCLSECD WITH MATERIAL WHEN SERIAL NO OF FORM ELIVRY MATRIALCHCKED
MO OTHER PACKING SLP 15 USED: CHLRGESRYa
OTHERWISC. TO CONSICGNZ UNDCR . TOTAL STORES LEDGER

SEPARATE COVER. 157 COST POSTED BY

-1



419s

A USE THISAIRSILL FOR SHMENS wIThiN THE CONTINENTAL U.S.A. ALASKA AND HAWAI i AIRBILL C1USE THEINTERNATIONAk AIR WAYBILL FOR SHIPMENTS TO PUERTO RICO ANO ALL NON US LOCATIONS. P1ACK54GE 3QUESTIONS? CALL 800-238-5355 TOLL FREE. TRACKING NUMBER 01 5 0 .3
41 59'!

Date
- f I

~~ Your Ph~one Nt

I2 f.I( t.

RECIPIENT'S COPY
imtber (Very Important) To(Reipient's Name) Ptease Pnnt

7 ) -' I-' ,

Company DepatmenVtrtoor No.

t~~~~ V P E! ; t R h. > N!, C L X' ,i A P j- ,
Street Addjres -----

-3.- 4w i * f- E.t.A " 1-t. Aii

State Z- P Required

n- , b

--.

Iecomars PFtone Numh, Very -mor

C-~- ----- - --------- - ---- ----....Company . J / DepanmenuFloor';

Eact StreetidreaWCnnot Odeir too P-.-or-orP.ii--Co-es -

at1 - . S - rPRequiet

YOUR INT RNAL BIWNG REFERENCEINFORMATION(optioNI) (Fi4st24ctdtaera wll appearon invoina.) IF HOLD ATFEDOELOCATION. Pint FEEKXAddrsw Hem

itlENwT li BdSen. Bdl~Rqcectvenff uAtNo 3 Be3.l3SParyFwFAatNo 4 Bdi.Cait -C-it-y~~- ~ ~~ ~~ ~--State rapRequired

CFtfCniirrvAiCOcra~ iigMh flws r, I

r-SRIE ~lFYtl Parl~ ity~! wF£#rE> aaActm N. ---- - ---- ----- - P e

(Check ontv one oox)

F Otarici~u St rimnvit

s.w-I twnvtrsw., ltinbti

1ttOTHER 51 OTHERIll PACXAGING 1 PACKAGING
16 FEDEX LETTER 56 FEpOa-LmER-

12 0 FEDEXPAK, 52 0 FEDEXPAK-

13 FEDEO BoX 53 a FEDEXBOX

4 aFEOfr I7JE 54 0 rUgE

30 0 ECONOMYt 46 a GOV7

or. wae, Eca *, 2 -11 PACKAGE

I tat D V o 50 I I

o- - 1 af tr. n cllo, qt tra

(Chekse reesred) S-' r -I - -. . .- 'Se-vcesre - - i .

- eeda" Sffte
1 HOD ATDECATION WEEKDAY

, fiR aN Sn H)
2 DELIVER WEEKDAT

31 HOLDATFDEDULOCATIONSATURDAY
Fit a SOw.t Ni

3 DELIVER SATURDAY

9 n] S471%DAY;jrlE<Up b
-.--- ---- --- I-

Special Heanding

4 DANGEROUS GOODS (E-na x,

6 DRY ICE

O.W- 9n 111815 0- -X t4 lid

12 IODAYO , -----ER,

12 lHOLIDAY DELVERY("
- Erm dw

- - -- -- -- - ---- - - - - -

- ----------- - -

y6G .- --oa - -----TotaS Total Total

DIP.ES~lPMXENTtCr.an. Rzwaeyn

- - . ,,-

I CaI R.d
o Rmum Shpmet
o3 Thd, Party Chg. To Oe.

Street Address

C;ity

Received By:

x
Uate/Time Received

-eCerao EscC-s- -

I ase C1-arges

C Chg.ToHold

State Zip
t- O-e

FedEx Employee Numter

-L-XW - H
*-Regva, SIW 3 C crop -,.
/ as ' 0 Sc P' eaeaae

U Jirt-,ui 5i°: 5 CSiaiton Sirgnature-

: REVISICO DATE 194
: ,, -. .

- FORMAT *.r5

11581
P."
[ 1;

Udty

1 Ti Ei-'-

I

II iiSL -. C L' 5 . Ur
c- ii

. -

- - - ~- -----

,.-: 
-- 

--

nA---.- - n.,.

- -

- -: - - - - --- -I

I

P.
EmD. No. I Date



-0

Q/A RECEIVING REPORT
CLIENT/PROJECT NAME rFS ( ZruV
CLIENT/PROJECT NUMBER I M uc -9-7 I 1s, U, g7
RECEIVED FROM =\VA-
DPrl lr-rT I nf:ATIrlH Ommnn Point Iahb

REPORTNUMBER U Jtl/bo
DATE RECEIVED _7 _ __ -_____
DATE INSPECTED 7- I' - i4
lbl ir c~% r o ,. n t n

IL1rE. I Mio N !r Lo~-J DT. ~. 4(L . -

COND CET. ACPAC
QUNIYMATL REGO CGTAIWR ACCEPTANCRMARK

ITEM DESCRIPTION P.O. NO. AI.D. NO. COM Y/N IMRTR EXCEPTN AC P N REMARKS

4 q A cr Dl Na" x yvD|

1"9 IŽLdjt1 _ 3 ±£ YAN'6M t zt

__ _ _ --- - .W

o"I /VAX NAytj-,

FORM
1/29/93

\Jo~

'rt
N)
0



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME fS I / T\A REPORT NUMBER I4+R - liq&6
CLIENT/PROJECT NU RECEIVED z .9 -q4
RECEIVED FROM L )V- - - DATE INSPECTED 'aq -94
PROJECT LOCATION Omena Point I ab INSPECTED BY: 0

QUANTITY CA~TL E C OWM EnT.U, CEPACITEM DESCRIPTION P.O. NO. I.D. NO. MATL EGR CEPION ACCEPTANCE REMARKS
_Order RPc R n AcceptN Hold I -i_

A__AP) _ 3 MA- o o 3;Lqv Y u =

fz\ OK CX. 0 1 D6,3P Y P 1-7 < x

A-A o 0 .0 .E37qz,.i y I Ai x

______J A o A&,I235 Y A fU.. C6, J _ _

5 c 'H 0 3o K 9 po3i Y A), ( -
"- - -oD - - -O -= - - --

FORM
1/29/93



TVA 144 (FD.5.770

SHIPPER

SHIPPING TICKET

J.]. WILLIAM

No. 362-94-0974
*r. b..

POINT NEAR SPRIMG,CMI T 37381 8-2§ 94
OF ORIGIN -9__

WA= UR NUCLAR nLMT AUTHORITY JL9. RAld P= MM NI.

W' TO

Ott POIJT U3R0 IIS, INC
16015 SHADY YALU RD

3I0EMORY, TR 78112
ATT3: M SALLEY

ACCT No.

DEBIT

000149

(DO NOT INCLUDE TRANSPORTATION CHARGES)

BILL TO
CREDIT

ITEM QUANTITY PSC - ITEM No. QUANTITY UNITITMODRDDSRPINBIN No. DELIVERED UNIT PRICE AMOUNT

1 4 IN LB s33291J1 5--' EA
2 4 i GASKET I 3.33OP 5 v- EA
3 1 IN LGCOM ZP17 2 v PA
4 2-1/2 - 3 I LB aVR flT792M 5 V KA
5 2-11Z -3 I LB GaSKET 5 I-'
6 1IN G&SKET lPQO43N 2-- PA
7 j2IN GASIT B"K730W 5 v LEAV
8 2 IN LB COVER AQPI,57N 5 EA

QA LEVEL III

FOR TESTIWf

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES GFC

DATE SHIPPED 8-25 19 G. B. L. No. TV METHOD OF BPS-A

INSPECTOR'S COPY I CERTIFY THAT THE ARTICLES OR SERVICES LISTED ABOVEINSPETORSCOPYHAVE BEEN RECEIVED IN QUANTITY AND QUALITY SPECIFIED.
SHIPMENT 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

SHI
SOc

PPfNG
)pRFOCO M



Q/A REC VING REPORT
CLIENT/PROJECT NAME Z 1/ X r REPORT NUMBER -A,4,
CLIENT/PROJECT NUMBER I I q s F:q73fr DATE RECEIVED -'1
RECEIVED FROM tJ A-' DATE INSPECTED
PROJECT LOCATION Omega Point Labs INIPFlTFi BY (Ry2 7,

QANTITY MT FECO D 0WM XE-1N ACCEPTANCEREAK
ITEM DESCRIPTION P.O . NO. I.D. NO. MATy/N Y/N TIIER EXCEPTIONC REMARKS

__ _ Order P'B nAc___ldR~

t'CS~T 1-& s 5 't ) *DD jO1 4.1 wt)-o/sW 'l' k cv -)

- - . - -- - L

FORM
1/29/93

iro

C .t



TVA 144 (FO-S.70)
SHIPPING TICKET No. s5i64-01057 4 9 2

SHIPPER TZ0ESSUIALL AUTR.ITX
POINT MM, A 8 , AL. 3511 82-4- 1
POIN I 19

SHIPPING Ra lIll NUIEAR PLAN
STOR EROOM&S

. P TO

MIS Sam A=LS m
BZLMOI7, TX 7 2

AUTHORITY

ACCT No.

DEBIT

D aLIUX, ST., )Pn

(DO NOT INCLUDE TRANSPORTATION CHARGES)

0005131

BILL TO
CREDIT

ITEM QUANTITY DESCRIPTION PSC - ITEM No. QUANTITY UNIT AMOUNT
ITMORDERED ECIPONBIN No. DELIVERED UNT PRICE AON

L 100 Coeuit, Mestal, Riid stael. Guly.. AWD-01 100 'PT
LO il Di&a X 10 FTLt:

Shpped per the attached letter.
Tharmolag Firm and Apac.ty Testing.

S QA III

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED 19 G. B. L. No.

TO BE' FILLED IN By
*-SHIPPING NOTICE T CFLE NB-O RECEIVING OFFICE

TO Be ENCLOSED WITH MATERIAL WHEN SERIAL NO. OF FORM
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER. 1677

METHOD OF
TV I/A SHIPMENT _ __ __

COST MATERIAL RECEIV l _
CARRIER'S avwE siffC

CHA RGE_ _ECAR _

DELIVERY ^ATERIAL CHECKED
CHARGES IN 8Y

TOTAL STORES LEDGER
COST POSTED BY

11



I -n r
is P d,,

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.

LJZ ia
R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant



It I I~ I IN

Date

i-IIIVILL
PACKAGE

TRACKING NUMBER

-4 I It I '- " t rI
USE TH/IS AIRBILL FOR SHIPMENTS WITHIN 'HI CONINffNidI~ USA ALASKA AND hAWAIIl

IIUSE IlFHINrfRNAIIONAL AIR WA YBILL FOR SIIIrM[iNrS oitO PUFiCACO AND AtlI NON U.S. LOCALIONS

/ QUES TIONS? CA LL 800-238-5355 TOL L FREE.

71'95 92843O13 V 1
Foam (?our Name) Please Print Your Phone Number (Verg Imp Ii (Rcipient's Name) Please Print

-Company Depe ettlorN.Cmany

u'u I I *~

WetiltAlci -teat Add?ess (We Cannot Del/v

-6 i - -- ---- -- -- ------- ----- - -- ----- - --- -- -- --State fZIP Rlecuired

FiReclplol's Pho00, Nottlhe IVery Importat)

Deparlment/Floot No.

or to P0Nssor Po 0,Zip Codes.)

II

YOUR INTERNAL BILLING REFERENCE INFORMATION (optiforal) (FIrst 24 characters will oppi , IF HOLeD ATFED WWGA1ION, PrirtI FEDEXAddoss flem

Address

~AEMENT B ,1S~dr2 PI/r~ret ~dA o ' ill 3r Party ted// A,.t N., 4 3l CdiCodcity State ZlPRequired

()1 check onh, one box)

I1OTHER
1 1-i PACK4GING

us6Lii FEDEXLEITER'
12] ]FEDEx PAK

13 [L] FED El BOX

14 LII FEDEK TuBE
Economy Ah-Day g~sn~f Ov= Ight

W[//by -i~radreia li~ d ii f~ttr a -dnra

30 [] ECONIOMY" %6 [] OLT
*Frcsryt.ftt-fnetwailtsela 'rI [ GOV7

On =trlEoror ta/ i-4 a PACKA4GE
Freight 65arvice

OVERN16IH n~w A
'% FREIGHEII, JREGHA

) DOa.nn. &:e Lese M.0 o

DELI/Vt 1 ' INDO SPECIAL HA NDL ING kh > 0'j '0UAVDfARil
w (Chaeck serv'ices required) . mv ,, S tnow)

7UZj Wo eday setavicr~ OLD A TFEDEXLIOCA DO1N WEEKDA r
Dt- Fli 11i Sootion Mtr~

VE WEEKDAY

SRIIurTIIySV ''vi,'e

31 njJHOLOATFvEExLocArIoONsATuRDAly
Winr to Sari-o HI

3 [j]DfLIVER SAWURAY

9n SAFURDA Y ICK-UP oNkralr.

Speciat Handling

4 []DA4NGEROUS GOODS lEd,. drarg.l

6 [] DRY ICE Oarr alrtu rt1100

12 Hj OLIDAY DELIVERY (11 ti1-d)

LI A I . I b

IDate

LI1 Cash Receivd

E] teletu Shryoreol
Q] Third Party 5] Chg. To Oelt

Street Address
fl1 Ch.. To HI/od

Zi.

Received By:

x
Date/Time Received FedlEx Employee Number

Al ..... W X H -
Ill fltq'ila ship ~ To o

2 [On Ca ' Stp OlSain Sgature:

I n'f-fl I 'I'""(Jo

Olhr'r I

Other 2

Total Charges

REVISION DATE 3194
PAn l 0137204 FXEM 4,S4
FORMAT II 00

11581
~' 199 93 rtI/X

RECIPINTS COP Y

I

56FLI FEDEX LETTER

52FLI FEDEX PAK-

53E]I FEDEX BOX

54 L FEDEX TUBE

0t

I

. Z' t` �-
.� tle4p -

I

Ernp. No.



Q/A RECEqNG REPORT
CLIENT/PROJECT NAME t7 2 / vvA
CLIENT/PROJECT NUMBER | | d A -

RECEIVED FROM _ ____A_
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 141- - II ' 4o
DATE RECEIVED ? -I6 - 24
DATE INSPECTED 87- /0 I 2 4
INSPECTED BY:____ _ _t_ _

QUANTITY MATL RED0wm ECPI ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. yMT Y/N n A N REMARKS

I" CaAt A Qr2 - ff ___bOI2--__-= =X

.___ - -- ,-- - - -C

== = = = == =ccet Ct
AuX-0(6-W

FORM
1/29/93

N)

K!

I \



A f3

TVA 144 (Fq.tS.70o
I "I' t'

t. ,s

*PER -

SHIPPING ' lNUL
STOREROO

SHIP' (TO w
,A LAWS

TX 71

1

TENNEssE VAL..EY AUTHORITY No. S3 94N O1 ,
HIP .T IC)(ET 'f

-PGN 94
RITT UA, A~l~.AL. MU'9

'LZVT iSU?., xM A- THO -T-

l ID
112

OESCRIPTION i

Conduit, zatal riaid steel, GAT.
rh.ckvall, 1.0 It DA I 10 PTLG.

SXnT r 713 TESTING PROGM

Omn

I

SHIPPING DISTRlIBUTION OF
WEIGHT TRANSPORTATION CHARGES

* SHIPPED . 19 kG. B. L.

-SH/PPING NOTICE TO BC FILLED IN BY
RECEIVING OFFICE

TO mE ENCLOSED WITH MATERIAL WHEN SERIAL NO. or OFOR
NO OTHiR PACKING SLIP IS USED,
OTHERWISE. TO CONSIGNEE UNDER
SCPARATE COVER. 1677

CREDIT

Sr

- I

NT

! L

,. '' I

{CARRIER S W^TEOiAL RECEIVED____ 'S____
Ci AC AdlALME ai^ B
CHAiRGE_____________ IN *Yr1~l

CO IVET-- OTDB-

iHNE ,.___________ NU ______________

, '6

'-1' L) I,- �'.j - -.0 '

I



*4 159M

AACAG ' M~ Ii ±j3 U U 0 V~'i LI
O IN? CALL 8OO238-SJTL FRP. A~CK1,N,1111.1BER -. v.

ExA ZIP Zip

ANA A ~ iM~ (pIWIoiui) (FktU24 chiractrs will aiw ~V~io
- r,::P .

: . ; " ,S
YMENTI BI Soos, 2 A 44. AcdN~. B~J3,d r~y ~dE* No. 4 B ~

Om

S. WCEvis DE01", olIWAK ?A-

HOD hgULW 'N Pit a V at

I Ch I

I

LOAj~~1CA!/ON`4WR -3

13 [] Ffb;!) 53X ot 3O [3 V IThtajIAI__

144E] FEUX Wuaf 54F~] FEDEX TUBE 9 [1 SMATAYPICK-UPToaChre

---- '!C? ) - p1.

G* Irlo ~I

4

-%, -, ,1)
Fl'�,

A 5194
� I



W OZ Q/A RECEWING REPORT 0
0

CLIENT/PROJECT NAME REPORT NUMBER I '6o - I l,6
hCLIENT/PROJECT NUMBER 11- DATE RECEIVED i9

t ro- RECEIVED FROM - DATE INSPECTED - -'i4
PROJECT LOCATION Omega Point Labs INSPECTED BY:_ ____

QANTITY MALRMACCEPTANCE
OONTAWR EXCEPtt]ION, REMARKSITEM DESCRIPTION P.O. NO. I.D. NO. y/N Y/N VmTEGRANY

_ _ _ _ _ _ _ R A~r n - -c e~ - ol - {R W

_ _ _ _ _ _ _ _ D 0 I cD 9 - .% 1J& ,

- -- - - - - - - -.-

FORM
1/29/93

CD



TVA 144 (FD.S-701

SHIPPER

TENN ESSEE VALLEY AUTHORITY

SHIPPING TICKET

TVA - HORACE CROWDL4 POINT
OF ORIGIN ?SUSCZ SCALSI AL 8-24-

SRPFING
'-;EROOM ?OU S&via SHOPS
* W TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES I

WG P0L2T LAB DEBIT

16015 Shady d ? . to71 Record Only
tlmndrf, Texas 7811 2
AM: W1. D. Black

BILL TO
CREDIT

IQUANTITY- PSC- ITEM UNITITEM ORDERED DESCRIPTION BIN No. |DELVERED | UNIT PRICE AMOUNT

371-*-94-007 1

Juncrtil b=x

Per; C. 4l sbrooik
I RZ 94-5349

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

1

7 - EXTRA COPY TO____

TO DIVISION OF PURCHASING, CHATTANOOGA.

TO PURCHASING FOR ALL PERSONAL PROPERTY SHIPMENTS AUTHORIZED aY FORM Bl. TRANSFER ORDER. OR USED ASEXTRA COPY AS REQUIRED.

No. G 578597
4 .3 1

19
94

. .

AIUTHORnITYV



:=CZt$:i4 r .TUA PROCUREMENT Iu

A on

5/20/94

TO: Ali 2 S SA ck

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

TOTAL P . 5
P.05205 729 4622

PUG-19-1994 12:47 FROM



0
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME 2/AT/__/ REPORT NUMBER / 4 I/4. // .
CLIENT/PROJECT NUMBER 1/16c/ IZY 5:3 -5DATE RECEIVED /1/ ZY--

RECEIVED FROM 7t'AI DATE INSPECTED
PROJECT LOCATION C' Pzt INSPECTED BY:

P.O. NO. OR QUANTITY ON CERT. CONTAINER ACCEPTANCE
ITEM DESCRIPTION O I.D. NO MATL REC I EXCEPTIONS REMARKS

ORDER NO. Ore Rc .0. YIN Y/N INTEGRITY Accept Hold Reject _______

- O m N-7,l OK ME - -

3,1 , ,2 0 kwb olqL \ 0 __ _

'49-1,, 0 '20 AWD-0196 Y Oi< 'x

IRoN LB ,, 0 O Ms OK X Y -
3" LB CoC/V ,,_ 0 0 Th3h3 N 0oK ,,_-_

3"L QGA SKPF 0 lgry-33twrA oI __K _X

g " /-. COVER , Q 1 O BTX-39Ir '( N Ok ,. X\

2t L GASK0E* BT33B36Y Y I ('4 OC A _

I 'RON LB t, 072 O fr-7ey N 0,•

I"LB CsO\ER .0 O 0 E*7yF37 Y N _ K uX.

IBGASKET 0 0I1 I Eg jjY1•2?V

1/4/89



TVA 144 IPD 5.70)
TENNESSEE VALLEY AUTHORITY

SHIPPING TICKET
No.

S5-694-001Q Al,!

SHIPPER_?=ESS VALLE AUTHOL POINT MR, ATHNS, Al. 3M 10-4- 194OF ORIGIN 1

AUTHORITY Du GumR 'PV* -,&S
-P TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

On O LAB DEBIT

16015 SHADY FALLS RDAD
AD0OR, TX 78112 00035W

BILL TO
CREDIT

QUANTITY PSC - ITEM No. QUANTITY UNIT
ITEM ORDERED DESCRB'TION PIN No. DELIVERED UNIT PRICE AMOUNT

1. 40 u B 7it Ba-741J 40 rI
2. 20 3' Caudult A D-019L 20 FT
3. 20 2" Conduit <1 AID-017Q 20 PT
4. 1 3' Ir L3 BW4-589C . 1 Ca
5. 1 3 LB Cover 1.t ITX-383T 1 uA
6. 1 3. LA Gasket B!T-337W I A
7. . 2VL3 Cover L- 3BT-3811 1 LA
8. 1 2" L Casket V-- BTY-3361 1 ZA
9. 2 ' Iton LB . STS-774C 2 ZA

10. 2 1L LB Cover X-375R 2 ZA
11. 2 14 L3asket M V-329V 2 EA

This mterial mupUid to support the
Thernolag Fire and Ampscity Tsting

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

-- - ;XSA § 7.

DATE SHIPPED_ _ _- __

-SHIPPING NOTICE

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE, TO CONSIGNEE UNDER
SEPARATE COVER.

94 DI METHOD OF VEDX TWO- DM M
19 -G. B. L. No. TV _ SHIPMENT

TO BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COST__ MATERIAL RECEIVED . 19 -

CARRIERS NAME OF C. 5. SUn
CHARGE______________CARRIER ______________

DELIVERY MATERIAL CHECKED
CHARGES IN BY

TOTAL STORES LEDGER
COST POSTED BY

SHIPPING US IWs
-111 REEROOM BM PEMR SUCIKAZ ?U"T



. " UuU..6 5 TOLL 'tl;UAMV1 Bs i.!2227s ot$IO~nA AIRBILL A---

TACKINa NUMaER 9 3 7 -3



Q/A RECE*ING REPORT
77V4/ 7-s /

CLIENT/PROJECT NUMBER I/I 5966 '- 72&•5 - Ss
RECEIVED FROM 7-tA
PROJECT LOCATION Omega Point Labs

REPORT NUMBER /Ytr7 --/ /q60
DATE RECEIVED / o // / S 4/

DATE INSPECTED EC/0 / f'D -

INSPECTED BY: C 2 64-

ITEM DESCRIPTION P.O. NO. aNTITD. NO. MATL CONTA ER EXCEPON ACCEPTANCEREAK
I.D. /- -/N -EI - Acceot Hld RMi

cc~(/zr$77Z48 .2f 01 o2 - o__P2 _- y N aoit D~J ,°eK A

21 ___ ___J3 t 9Jz4& z9rY 1 1

.i-t . 2-io8 - -. -I I

_____- --. - - -- --

FORM
1/29/93

- - - A

. . -. -

CLIENT/PROJECT NAME-

0



TVA 144 (FD-.570)
TENNESSEE VALLEY AUTHORITY

SHIPPING TICKET

SHIPPER J. Nbl POINT
OF ORIGIN Daddy -i'f

No. wS5L- 4 3 7

t ,-n 19

PREROOM hSOUVOW NC Sbwn A UITwOCRITv

-P TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGESi

DEBIT

16015 S y MD Rd
2ez1s 78co2

A!?N: lint kowu
BILL TO

CREDIT

IE QUNIYPC-TEM Nd. QUATIYUNIT
ITEM ORDERED DESCRIPTION BPSC-ITEM NO. DELIUATE UNIT PRICE AMOUNT

1 6 5- two Bale cmdZft sap i6. 1NA
PIN P2558-50 RD 9647 t 11 3-.5

2 3 2 two hole con a rap Sia-296u 3 NA
PIN N2558-20Zo tat CO3M

1008070 I 2 2t-1--94

6 : two holm ooduk staps - 6 Ea
PI N 2558-1030 lat C04A9
RD 331168 eR 5 4-6-93

Shipped pe US peg package
and of Lwy ytsm

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

of SHIPPED -11 1

-SHIPPING NOTICE TO
RE

TO BE ENCLOSED WITH MATERIAL WHEN I SE
NO OTHER PACKING SLIP IS USED:
OTHERWISE, TO CONSIGNEE UNDER
SEPARATE COVER. 16

19TB. L. No. TV MHOD OF9 -- %. .L NO TVSHIPMENT _ Ftd ax

I BE FILLED IN BY
CEIVING OFFICE

RIAL NO, OF FORM

77

COST MATERIAL RECEIVED_ _ 19
CARRIER'S NAME OF

CHARGE CARRIER
DELIVERY MATERIAL CHECKED

CHARGES IN BY
TOTAL STORES LEDGER

COST - POSTED BY

-

L- JOha.w



Q/A RECE*NG REPORT 0
CLIENT/PROJECT NAME 7Z '4: i REPORT NUMBER I "99 //91o
CLIENT/PROJECT NUMBER // q ; °0 Y ? .:56- 3 - 55DATE RECEIVED /1- A-r) /4'9
RECEIVED FROM 7I11A DATE INSPECTED _____________
PROJECT LOCATION OmAna Pnint I ha

ITEM DESCRIPTION P.O. NO. - T I.D. NO. MATL CE-CD CNIAGR EXCEPTION ACCEPTANCEREMARK
y/N Y/N t4TEG~RIYREAKQ 6af *O____ -P - - Accen Hold RfI .-

e~:?~YA IA 45/--/,7 
LIN"

______ _ '//4A o zf3ao-Y-1 /AJ x

_ _ _ _ _ _ _ _ _ _ -S / - - _ _ _ _ 3v G-/ - _ _ _ /_ - -=A

FORM
1/29/93

Co

lIlQ93ColTlcn c V- - Z
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U HEGUL4R

O PREpA4D
C1 COLLECT

L;AMBELLDELIVERY SEVcNJ

SAN AN7O NOX 460289

PHONE AS 786-028921)826-ai -02
RRC No. 4756 1 t 127

- ,---



BTY259'N WBN--SWEC-R93-7-273 EA
1006841 12-28-93 IT# 2
QA LEVEL III PEG DATE: 12-9-93
CONDUIT OUTLET,ELECMI,2",
TH-ID RIGID HUB,TYPE LB,
P/N: LB-2'00-M
STORAGE LEVEL C MED/6230

BLN236H WBN EA,
442868-01 03-12-90
QA. LEVEL III STORAGE LEVEL C
CONO. OUTLET,ELECT. TYPE LB,FORM 35
PN:LBSOO-M
MFG:APPLETON ELECT.
SANE3606 NS/6200 ROR

TIICM ELN237F , . -

C.OVER. "CONDUIT OUTLET STORAGE LE
LANK( STAMP EEL UNIT:EA

ACT.-6200

t~t4.

VEL' C

--.

, j 1
. - -4.



Q/A RECEIVING REPORT
CLIENT/PROJECT

CLIENT/PROJECT
RECEIVED FROM

NAME El 51

NUMBER 11C(
I 4 r

DRDC Itf.T I rNPATInA

/ I \if

nm~ann Pnin I nahe

REPORT NUMBER I ?)Q C - II q (
%-8 DATE RECEIVED -7-41 ?94 _

DATE INSPECTED -? - 9,4
INSPECTED BY:

COMo CETIT

ITEM DESCRIPTION P.O. NO. QUANTIT I.D. NO. Y/NON T EER XCFPTN ACCEPTANCE REMARKS
Order na n -AcceDt.9L Hl RniRM

_______ t 5 \c i - J3x4.Ii*XR f 7 KDS l\t ==

. --A.

4«,sler(~A 44xA)sXD ,JG 1_ '- AM& 4x&7~ Y' y ?G t J X -

- ------ - - - - --

I&L-9, 4 I~Yx Ik)a I I4 CC I WwGtl II

FORM
1/29/93

", " 0

-r- . / rtA

TE,,

.I-- (s I.-I 0



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Inc! 4 05

16015 Shady Falls Road, Elmendorf, 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"xl/2" 1 $66.05 $66.05
20 ft. sections

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirem ts.P
QA Approval (2-
Date______

Special Instructions Ordered By: Uleda Patton

1 Project #: 11960 r 7 / 9
Total

Shipping

Tax

$301.85

Invoice Total $301 .85

Please include MTR's (Material Test Reports)



41 4 11
AE S. '.

.- { t }+ + * {i if 4 t f i f

S A L.E S 0 R D E R 29564*
w~ ~ t i 4 f f f i* f 4 f f I if f

TOLTEC STEEL PRODUCTS, INC. DWLIYER PIUH6N TItET
5390 DIETRICH
SAN ANTONIO, TX 78219

BILL TO: 000477
OMEGA POINT LABORATORIES

A
SHIP TO: - .
OMEGA POINT LABORATORIES

-/fL

160d5 SHADY FALLS
ELIENDORF. TEXAS 78112

PURCHASE ORDER: 1125-0
PLACED Y: CLEDA
SHIP VI'I:

COMMENTS:

ORDER DATE: 7/05114
SALESNAN: CASE" HARKS
ORD5r 3HIP

!NE HTY T'TY COD PART NlBER

16015 SHADY FALLS
ELMEHDORF, TEXAS 781120000

TELEPHONE #: :51'2) i35-3100

REQUE3T DATE: ?7:0'504

5ESCRIPTIO' H

CHN 3X4.1tX20
ANG 4XC07

3' 5 $.11 CHANNEL i 20
4 X 4 'A 1I 20

820
256

2A.75 "'. '75

25.80 66.0-

TOT HEIGHT: 1076 LBS

REk ED BY::tL

NET BEFORE TAX
TAX ........
GRAND TOTAL...

F T / /

i

'N IT
CO0ST

EXTElD
COST

301.80
23.39

325.19

's ::

/

-;EI6HT

'II l 10
0o2 0



URAL METALS, INC.
, SEGUIN, TEXAS 78156-0911

4 1512-372-8200

. U RU T 7A

CERTlI6p TEST REPORT

The following tests conform to the requirements
of the specifications listed.

WE HEREBY CERTIFY THAT THE F-1 LOWING DATA
IS A TRUE COPY FROM TESTS P -MED IN OUR
LABORATORY. -

DAN SCHACHI
QUALITY CONTROL MANAGER

SIN S/76813
BOL NO E89374105

0
L
D
T
fl

INV NO V1i59 95
TNV DATE 12/07/92

TOL TEC PRODUCTS
5390 DIETRICH
SAN ANTONIO TX

78219

S 8000
H TOL TEC
I P/JU @ MiILL
P TX
T

HEAT T YIELD TENSILE ELONG R.A. BEND TEST DATE
NO SECTION SPECIFICATION It PSI PSI % IN % DIAM RSL ROLLED LB/F

01099 F 4 X1,'2 ASTM A36-89 1 '9000 73500 31.0 8 060' i |7
01109 F 5X3/8 ASTM A36-89 1 505 00 70200 32.0 8 060492 6 '
01415 L 3X2X14/ ASTM A36-89 1 53800 77700 29.0 8 0623 92 | .0
02376 L 2.5X2.5X1/i ASTM A36-89 1 55000 76500 28. 5 8 081792 3.5
02888 L 4XiX1/2 ASTM A36-89 1 51200 75500 290 8 0915952 12*6
02P73 SQ 1 ASTM A36-84 1 50000 72000 21.0 8 091992 3.2
03369 L 1I.5X1.25X1/8 A36 MODIFIED 1 56 9 0 85900 21.* 0a 8 102 22 0.503559 RD 1 ASTM A36-89 1 53'50 7520|0 23.0 8 102992 , c

HEAT
NO C MN . -S Ml C U CR N l MO CB V AL ICE BHN __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ S I_ _ _ _ _ _ _ _ _V L [ C _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _010Y '

0 1 109
0 1115
02376
02888
029i73
03364
035'59

REMARKS:

. 16
.17
*17
. 0O
.2C
.19
.21
. 19

0.79
0.70
0.77
0. 7i
0 .63
0.65
0.79
0I AR

.012

.007
* 015
.009
* 010
.0oo
.0 1 8
.0O 11

. 035

.030

.011
.025'
.038
. 0 12 .

. O L.

. 2 1

.19

.18

. 1

.1 c;
.16
.1.8

I1A

* 3 8
.38

* J

.60

cr-* J-J

I.3

0.18
0.009
0.19
0 .08
0. 1 -
0.08
0G.-
0.10

0, 21
0.13
0. 17
0.1I
0 . 15

0.11
0.18
0o . 1

. 051
.04
. 07
. 05
. o I
012

. 013

. 0'4I

+001
.001
.000
.000
.000
.000
. 000
. ;)00

. 002.0

. 0020

. 0020

.001 0
. 01 10
.0010
.00 1 C'

- - - - - - 1 I

. O 0 21

.001

.001
. 003
.001
. 001
. 00 1.
. '00I

.00

.0 C

. O O

. O C

. 00

.0 ) (C

THIS STEEL IS MELTED AND MANUFACTURED IN TH-IE USA AND IS FREE FROM MERCURY CONTAMINATION IN THE Ffl"CE

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(512) 372-8225.

12/ 8/92

- - . . . - . . -

C'1-



a ;L OlnUt-lUfL MnCIALZ, 1154,.

BOX 0 SEGUIN, TEXAS 78156-0911
S 210-3" '200

S 768400
61 S115812 0 TOL TEC

|- NO B'9418932 L 5390 DIE

V183809
rE 04/28/94

%.jLfi III ILLJ I LO I VlLrurl I

The following tests conf9 to the requirements
of the specifications listed.

PRO El L C1 S
:TRI C H

Dl SAN ANTONIO
T
0

TX
78219

IS A TRUE COPY FROM TESTS PERFORMED IN OUR
LABORATORY 0

[IAN S('2HACHT
QUALITY CONTROL MANAGER

S (3000
H TOL TEC
I F'/U A MILL
P SEGUIN
T
0

4/29 /94

TX

NT T YIELD TENSILE ELONG R.A. BEND TEST DATE
SECTION SPECIFICATION U PSI PSI % IN % DIAM RSL ROLLED LB/FT

281 C 3X4.1 20 ASTM A36-91 1 52500 7560 31.C 8 11029' 4.100
'45 F 3X3/8 20 ASTM A36-91 1 51800 7500 27.C 8 122093 3.720
189 L 3X3X3/16 20 ASTM A36-91 1 54200 75300 31.C 8 010394 3.670
133 L 4X4X1/4 20 ASTM A36-91 1 54200 7700 31. 8 021894 6.600
394 \4 REBFAR 20 ASTM A615-93 GRADE 60 1 66000 103000 13,C 8 1.75 OK 042394 0.640

AASHTO M31
395 \4 REBAR 20 ASTM A615-93 GRADE 60 1 65500 102000 12.o 8 1,75 01 042394 0.640

AASHTO M31
J72 L 4X3X3/8 20 ASTM A36-93'2 1 52100 76300 32. 8 040994 8.500
551 L 4X3Xl/4 20 ASTM A36-93a 1 53100 73900 30.0 8 041094 5.750

AT -.I.MN.....Si.JL N1 ILŽL0 I CBRALCIBH
.9 C MN 1--P S-lCU. NI jMOjCB ~ V AL ICE[ BHN -___.___-___ -_

.17

.16

.17

.17

.3.5

.37
.15
. 15

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

. 02 0

.036

.040

. 022

.02'

.21

.23

.24

.20

.25
*24

r.23

.35

.39*35

. 35

.431

.4

.4

0,17
0.13
0.09
0.12
0. 12
0.10
0.17
0. 2';

018
0.16
0. 16
01 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

.0010

.0030

.0010

.0020

.0030

.0020

.0030

.002

.002

.003

.001

.002

.002
.000
.001

.00

.00

. 00

. 00

.00

.00
100% MELTE*II ANDI MANUFACTURED IN THE USA AN[I FREE FROM MERCURY CONTAMINATION

517
517
517
517
517
517
51.7
517
IN THE F'POCESS

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(210) 372-8225.

'891
.)45
189
4133
394
395
372
$51 I
kKS:

. . ^- - :.-I



00/A RECE4IING REPORT

CLIENT/PROJECT NAME I5 1/A REPORT NUMBER I4ZCX2 . I l' 9 E
CLIENT/PROJECT NUMBER Il (O&-91IOrl g2 n,-71irDATE RECEIVED -- 3-7?
RECEIVED FROM LdLo r DATE INSPECTED 9- -3 -?4
PROJECT LOCATION Omega Point Labs INSPECTED BY:

1.0.TNO. MAIL IFC-C COTM EXcEPTIO0N ACP NE REMARKS
ITEM DESCRIPTION P.O. NO. /NI.D. NO. yMI/ANC RMARK

_ _ _ _ _ _ _ __ - - - - Accept Hold RpIgrl

&~biQ~AJ.uA -IA - A ~c )'~j -

__ _ _.- - - - --

- -
. 4-4 ,t -I- 6x 6 o"

-

FORM
1/29/93

o.Sx



PURCHASE ORDER
VnA Pp,

Vendor:

Bill To:

Omega Point Laboratories, Inc. L Lt L

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1144-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
8/23/94 Their Truck 8/24/94 | I

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Tubing-6" x 6" x 1/2" 40' $0.00

"See Speclal Instructions Regarding
Purchasing SWecifications for Quality
Assutance Requiremets
OA A .pp C

~ 4

e~~oa $.00.. .. ,.I
special instructions Ordered By: Cleda Patton

Project #: TSI/TVA

Invoice Total $0.00

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Please include MTR's
Total

Shipping

Tax

L $0.00
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TOLTEC 3TEEL PFRDUCTS. !'JC.
539Q DIETRICH
Sn1 APiTHN1O. TX '.219?

91L: TO: 01)Ci471
MrECA POIff LABORTh 1FRiE-

1 fol' S~tADY FA8LLS

EL'IErMORF. TEMAS 1,

PUiPC'ASE OPUERP I I4^ .1
1 cED ' H;.

V:;.l i -

3LEZP R. arTl: 4.' -3.' I

ORFDE' SHIP
L NE ~'Y ')T~ CtEI .T *R UflBE~

i j 1 . L'6 CX51?.ii

C! 2 ri'JS '.2:;3J}2'LU!1

if i * f fi * f I I

9ELIVER PICKI TIEZ

S3Hi TO:
GOhEg" POINTl LBOhR.ATOPIES

!.;3:'-. 3HA't FhL'S
EL0EMDORF, TEXAS '8I1 -1 0 OK )

Er E_--qr i : i 5 -: I ;,

MUS, T '!5 MR T
2 .a ̂ ' L4 w 2' 2L1f11Th211

OEWE IGr:JE)6 L LBtS i

RE£t -97ec; ei-

ji I l' G-7 C.5

1j j :~ t *? ?. c)
.di,

-. ,. ,, Il

NET BEFORE TdX
.RTX ...........

G RANDil TWAtL ...

. I'
1 .3_

?41.i3
72.94

114 .07
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Q/A RECE*ING REPORT *
CLIENT/PROJECT NAME llA/f .,,3REPORT NUMBER 14 L-. I l4
CLIENT/PROJECT NUMBER l| - DATE RECEIVED -1
RECEIVED FROM t. DATE INSPECTED k--9+
PROJECT LOCATION Omega Point Labs INSPECTED BY: C /

00"D CERf.

ITEM DESCRIPTION P.O. NO. -ANTIT I.D. NO. MATL T N MrTT EXCEPTION ACCEPTANCE REMARKS

y- - --- 2 .lU1a. E -6 - - - -

[ )i / pRI/ '' 3/g'X' I __ _ - - I _ __ _ - - +H 1__ 1_ 1_ -1

._ _ _ - - - . - -. -

FORM
1/29/93

- I

1- -4



PURCHASE ORDER
Q4 GA Pot

Vendor:

Bill To:

Omega Point Laboratories, Inc.-

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

QA Approval

atotale .

Special Instructions Ordered By: Kerry Hitchcock

Project #: TSI/TVA

Invoice Total $48.02

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Please include MTR's.
Total

Shipping

Tax

a $44 .57

$3.45



* S A L E S O R ) E R 29259 t

TOLTEC STEEL PRODUCTS. INC.
5390 DIETRICH
SAN ANT0N10. TI ?8210

BILL TO: 000477
OMEGA POINT LABORATORIES

! 0. ') S A fDY FALLS
ELME4DORF. TE sA3S "8112

UaIER PICKING TICKET

SHIP TO:
QMEBA POINT LABORATORIES

160l5 SHADY FALLS
.ELHEDOPFF. TEIAS

PURCN4CEE ORDER.: II;tli'
PLACE" 27;
SHIP 7IAG
UOGMnEt4TS:

7 B I1200(10

4i 1 2!'1 -;I0

i~RDER DATE: 3 I;2rJ;
SALESMAN: E HAFPfS

OPRER SHIP

,NEJ n PiTY CGD TART Wlll!ER

)I I I t SIN 3-I /!2N2-L 2 'C;5

REJUE:ST DATE: 9 25 54

ZESCRIP FII

3-12 1, -I ' a 9^ 1 9 'i

@OUEISHT: l44 LBS

RECEIVED BY: --- -
---t---------------

NET BEFORE TAX
TGAD ..... L.....
G5RAND tOTAL ...

K
vil L587)

'E I EHT
IAJIT
;.C"T

E .
C cST

474.57
3.45

48.02

9, -,



,- T ' ;I WIl -.. (( }WA ~PI
-pk ins SkSoulh, Whitby. Ontario, Canada LIN STI uAremjAuITeO-

TEL-U WWSTBY 095668-eIll TORONTO 415-364-6138 ON L OOFLA0O.~. , .. M0 LOADINO FEO
' | , vi9n nr C.te.I ,tnc. ..' ~ FAX: OOS66e-u46s DUNS 20-163-2094 NUMBER

TESTING LABORATORY REPORT
COMPTE RENDU DU LABORATOIRE D'ESSAI JUL. 18,1994 097068
. PHYSICAL PROPERTI'E CHEIACAL ANALYSIS t 20:25 4 .bPROPRtfrft*PKYSl AALYBE CHI6O

K .- 0 : NlAI STEEL.Ix1'
108 I*STOWN RD.
SHELBYVILLE, IiNDIANA

I :. 46176

.1. 
--

p. !
'f A\TENTION-- 1

t AJ;;; SEE 8 BELOW "..PAGE U 01

CHANNELS "' ;t;
.7 14.75 , C6 25 5 589.95 PSI 78f71 PSI 25.0% IN ASTH-A36

ASTM A709 GR36MATERIAL SPECS: 33081 PART #: PART NAME:
-. *bUJiO

- S .

S-91 SA-36

C MN P S SI
0.1700 0.6700 0.0050 0.0160 0.1500

e1
ANGLES - STRUCTURAL
3 112 X 2 1/2 X 1/2 C 3 3 87

MATERIAL SPECSS:0105961 ;

V | 5 v-07177 .
I 0 .1900 0.7600;

O. I go 0, . f . '

I. ANGLES - STRUCTURAL.
4 X 4 r 5/16 C 6.90 4 5221

MATERIAL SPECS: 01 10841 PART O:
* F-04643

C MN

I.I.-

i

,1.

'I
i, .,

8ra u IN S IN ASTH-A36-91 SA-36
)- . .,/ ASTM 709 GR36
A .* 3 P TNA t1e: 7

P 5d.do060 0.015 0'.186o 'g'/

63 PSI 78902p PSI 2. IN 8 IN ASTH-A36-91 SA-36

PART NAME:

P . S Si
v.s&vU U.a0UU U0UU/v 0.0200 0.2080

. 4- 

r 
I 

* - r *x>et; 4! 1

ROUND BARS-NON-ALLOY
/I NH&V r C6745 49536 PSI 73057 PSI 30.0% IN 8 IN ASTH-A36-91 SA-36

- ASTM 709 GR36MATERIAL SPECS: 03 .1595j, PART i7: PART NAME:* X-23757

C MN P S Si
0.1900 0.7300 0.0050 0.0240 0.1900

.. . I

4. ~~ ..* d.

A, 
CO3IVLOLAt A D 

. -t.:

C.. H

I

.I -

I1

1
1

i

I-
I
I

w - .

f

- U-JbLu L

50240n PST V--l -e -- nt .. X,.

ASTM 7u^9 GR36



Q/A RECE*ING REPORT 0
CLIENT/PROJECT NAME Ta I / T VA REPORT NUMBER 4D 4 - ) 9 60

CLIENT/PROJECT NUMBERP160-911TE-37 95lA57-40 DATE RECEIVED 7- -
RECEIVED FROM O f-ATF INSPFCTFD ) c)t -q 4
PROJECT LOCATION Omeaa Point Labs IfNSPFflTEDrY BT YA -

COW~ CERT.

ITEM DESCRIPTION P.O.NO. QUANTITY I.D. NO. MATL RECD ER EXCEPTION ACCEPTANCE REMARKS
O rde aP . - - - Accen Hold

AIL /vaX IAXIM 1) I> FLT V/S1 = d < 9=

btl'xi'Y4 . \3 t 1 o Thg~xtw L .~ -L a

_______- .- - - - - - - a -

FORM
1/29/93

c; I
C]'

-

. . . . . . . . . .



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1132-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

7/20/94 Their Truck 7/21/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1/2"x 12"x20' Plate 1 $126.40 $126.40

2. 4"x4"xl/4" x24' Square Tubing 1 $103.22 $103.22

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require t
QA Approval I
Date ________

.. Tta $229.62 A,.Special Instructions Ordered By: Uleda Patton

I Project #: TSI/TVA-Deck7

Invoice Total $247.42

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Please include MTR's (Material Test Reports)
Total

Shipping

Tax

$229.62

$1 7.80



i... s . !
-- , N

I i 7

f I i i f + * Rf * E R 2 *

f S A L E' S D R 5 E R 28761 f

4 t 4 f 4 1 f I f ; i t 4 f f I

TDLTEC STEEL PRODUCTS. INC.
33?O DIETRICH
SAN ANTONIO. T' 7821?

ii

I BILL TO: 0004.7
OMESA PDINT LABORATORIES

16Q15 SHADY FALLS
ELIENDORF. TEXAS 78112

DELIVER PIEXING TICXET

SHIP TO:
OME3A PDI~g LABORATORIES

1601s StlASD FALLS
EL'NEUDORF, TE(AS 781120000

'.

- pir CHASE ORDER; 1132i
P'LACED BY: CLE-A
SHIP 1:I
CONHEN7s:

TELCPNC'NE 1: ;'121 ~Z5-3i1.

ORDER DATE: 7/29;8
SALEENAN: ,USE7 HARtS
ORDER SHIP

INE QTY QTi COD PART NUOPER

)! I 1 FLT :'252
(2 1 1 TUB t4Cn620

RE]UEST DATE: 7/20J°'t

DESCRIPTIN NEJGHJ

I1.2 ' 12 X 20
q X 4 'A' 250 ' 20

40B

244

~l 7 ~
COST

E.TEND
CO ST

JO . 15 i21.k0. 4ww
516.!0 103.22w1 -

4

* WEIGHT: 652 LBS

RECEIVED BY:

.. s I.

XNET- BEFORE TAX
-. X "' ...........
I6RAND TOTAL...

4.

:A-

.- 229u
1 t7.80IsE

247.42

I

...

1.

v - -
-

e.

I* t � 1-1�o



B/L I 72969

*TOL. I STEEL PRODUCTS, INC.
5390 DI1ET .CH RD.
SAN ANTONIO, TX 78219

43579
SOLD TOLTEC

TO: 5390 DETRICH RD.
SAN ANTONIO

NUCOR ctrEL
A Division of NI orporation

JEUET, TEXAS 75b46 (903) 626-4461

CERTIFIED HILL TEST REPORT

SHIP TOLTEC
TO: 5390 DETRICH RD

TX 78219
8 INCH
SCALE

SIZE
GRADE ,

1/2 X 12
ASTH A36-93/ASHE SA36-89

3/4 X 12
ASTn A36-93/ASME SA36-89

1/2 X 10
ASTH A529-92 6D 50

3/8 X 8
ASTM A36-93/ASME 5A36-89

2 X I X 18
ASTM A36-93/ASME 5A36-89

2 X 2 X 1/4
ASTH A36-93/ASHE 5A36-89

4 X 3 X 3/9
ASTH A36-93/ASME SA36-89

3 X 4.1
ASTM A36-93/ASnE SA36-89

6 X 8.2
ASTM A36-93/ASnE SA36-89

HEAT
NUMBER
345-0467

334-2690

343-0813

343-0790

332-2362

341-1165

342-0736

341-1085

CUSTOMER
PO NUMBER

1534

$534

1534

1534

8534

$534

8534

$534

343-0661 3534

TENSILE
PSI
73600

73700

81800

65500

80000

70500

63700

70500

72300

YIELD
PSI

50000

49100

56400

47700

59500

50400

43800

49800

54400

ELONG
t C Mnn Si S P u 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 . 5 .75 .22 .04 .02 .000 .000

27 .03 .71 .16 .03 .02 .000 .000

25 .12 .82 .25 .03 .01 .000 .000

24 .20 .85 .25 .04 .02 .000 .000

Cu
.48

.26

.40

.38

.37

.48

.33

.60

Cr
.09

.14

.16

.10

.20

.17

.1 a

.1 3

Ni
.11

.10

.12

.12

.16

.17

.10

.11

. no
.033

.031

.0 40

.038

.049

.057

.024

.034

.55 .15 .13 .057

-

tKI5 M ETALLURGIST C) I

C1.)

Date l 94

IIELTED AiND llANUFACTURED IN4 u.s.a.



4AN NA Certification

Hanna. Steel. Corporation Cust P.O.:
Tube Division -----. Date Shipped:
3600 Avenue C Lh ~'Tbad Tally
F.O. Box 558 1 Invoice#
Fairfield Al, 3 516L6'. 4.41

Sunbelt metal S,' 8 rt.....h ip
To:

P 0 Box 43839
AUsltin TX 78745

.ipped
.r.

WE . *. E~~:

A i.. -. . - t Ct f kildaLL-B -_Ue3c1-u1pr Tonl TIeM Tensl.e El±ong

7150712 2X3, RECT 3/1.6 HRA500- 20-.OOT...--

531-79 -01403 -50 6,0 76,000 26.0
53179-- -45472 A500-B- 68,500 76r500 27.0
53184 -51226 A500 B3 62, 000 73,.-000 22.0

- ~ -Total We ig - 7,826

-Heat# C 'MN-P S S

..140........&.79 .02 .007 02442.170- 78 .07 00 .030
51226 16 .70 .0. 03v0 .

4600412 5 SQ 1/4~ ....... ....... -HRA500--- -4O0-OOOFT .......-.. ... ..............

35060- 13048594 -SQO B 65,000 590 3.

.Total. W eigh t -5,616. .......... ........................ .... ...--. - - -. ---............. .. ............ .....

...t....... ...... MN -...---.-- - - - - - - - -.... ----

1,304854 - ..........-170 .. ... 720 .01 .1 ... 0.1 2 .0-

4301112 -2-SQ -il1GA_............. HRA-5 0 a...... 2G 0 -.OFT

i3223 C85226 .............O............... ...... ......- 5.5,000 69,~000 30.0
:32 C85226 A500 B ..... ........ .55. ...... Q - ~9;.0 0 0 30.0

Total Wih -6,0- -.

...H e a t ..... ... ...... C .... M N P . s ....... .... ................................

C85226 --.. 1....Wl80 ---.--750 .013 .0 .1------

khocKwe±ll

B84
B86
B~32

B84

B ec1
PD3O

inns Steel Corporation
12 Commerce Avnnuo
IBox 558

.Irfiald, Alabama 35084

)NS No. 00-402-9294

SUBJECT TO TERMS AND CONDiTIONS ON BACK

Milton Stewart
Metallurgist

8731
5/11/94
3-4410COLTEC TEEL PKICUCTS, INC.

3941-03 5390 DIETRCH .
SAN ANTONIO, TX 7821 9

Sun~belt Metal Service Tnc

South Loop 4
Buda TX 78610

ii

391000 5/12/94 ,iZ 27
'72 tj

-t-4r-



0/A RECE 'ING REPORT
CLIENT/PROJECT NAME T$s I T\)JA
CLIENT/PROJECT NUMBER tVkqlO - ql;2Ls i
RECEIVED FROM ___
PROJECT LOCATION Omega Point Labs

REPORT NUMBER IA4Q -. tIq o
DATE RECEIVED 9 -i -C 4
DATE INSPECTED 9 -, ) Ato
INSPECTED BY: 0E:Pott~

ITEM DESCRIPTION P.O. NO. -ANTlT I.D. NO. MATL rE ONTeGRINE EXCEPTION' ACCEPTANCE REMARKS

AvisA- )- f T 4 A o 6 A1z~-% / 6A mY Y -.

I~~E~ ~a"~ k -. ___ - - - --__

- ---- - - -- - - - -

FORM
1/29/93

0



PURCHASE ORDER

V&endor:

Vandor:

Bill To:

g P L
Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1154-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

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 Requir 1~e t."
QA Approval__________
Date 9i)9

Special Instructions Ordered By: Kerry Hitchcock Total $26.03

Please include MTR's. Project #: TSI1TVA Shipping

Tax $2.02

Invoice Total $28.05

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219
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SSEGUIN, TEXAS 7815-0911
lisX 512-200

. A..

ve "II I I L- LJ I Lv *. I IL-1 k-l I II

llo followi ilig les!i, W ill t') Ii L) fu('limil 'lills
of Ilto siwcilicalioinn lisled.

,4; , I1Ai II ly ;( Y I e Im II :; I", I 11 t.l II Il (ItlI,
IM A1011A Iti IMY. 0

INt11 S32439
DL NO D9379472

. 009
. 04-71
. 01 1
, 006
, 007
. ) 14)

. 031
,031
.035
. 026B
. 0.124

. 1-30

s-

U

L

1)

T
U

SECTION

.21
. I-l

.21

. - )

1.zf.)L ,;(, 1'. ; L :. :2D-S, INC.
- a 8 OVCAf.lVO 44J!0, TX 7321 9
HIOUJSTON T X

7 - JIt

SPECIFICATION
T
'

/I.- ~

4111

4U. It

*.1 11

,). 4-:39
0. tI)

C). 1. 3

C). 11I

C).

U.
01.

Q 1.{14

C) .
.)I

18
I 1
.16
16
1 7
14

.C 483
. u34
. (.14,6

I.4 1.1
. I e) C?
. C -. j-:

. () I-)

. 4.) 0

. 0)4:41

. 04.) t.

. 4) 0 C

. 00)2c1

. 00 .I)
I-1) I {--4

.1) r .
. tt- 1 (T)

. (1:03:

. -) I

. 0 41 7.

. (-)0 X-

. 003lK

. 1)4!

.4.''.,. .11-1!

. {1

I, -1:J s'.

YIELD
PSI

r 4 -I '

L 2.5X2.5X3/16
L-1. 5X-. 5X / 8
L 2X2X1/4
L 3X2X3/16

L 3X3X1/2
L 3. 5X3.5X1/4

C

. 16
. 19
.19
.2')

. 1 8

TH IS ' STEEL 15 VIELTED) AzND) HANUFACTUIRF-ED)

MN

0.81
0.65
0.61
0.63

. 76
0.- --J.I X

p S Si Cu

ASl'M
ASTM
ASTM
nsrM

A36-f9
A36- B9
A.36- B9
A3b-91

WS3TM1 A36--91
1!5E3TM A b36-09

CR rNI MO c8 V

1

I
I.
1

1
I.

3522 3 0

55400

64 C) it:0
55600

AL CE

I',M 1 IY4tI MAIIA(AI-FI

145
1 114 51

1 145ll 14 5
1 I 'If

I 1 4 r

IN r w11-' uLr h(AND I G F, UU i E E 1h'Mll r iE rc .ni( col f wilIsW' I (I N II [ii rile (I Fl

.;" :/';S

", l...- .1 - I , -, -.. .. ;- , iNC.
I I U . A" uI - fL. .
I P/U1L. I) THE :jqtVL. 1 4QTX'i9

P SEGUJIN U. ~ .Tx
-1.

BHN

UATE
flOLLED

C6 i 6 922
.t ri qgl QC
I I 93C'92
(t 1.39:3

' 1 2-7913
041:4792:

LB/F T

1 . ;q:
:3. 0.;
73, tM

9. 1b:
5. ? tl

FJOn ADD)ITIONAI. COPIES
CALL ACCOMlI rING

(512) 372-lI22',

C-..

HEAT
NO

2360
3396
4032
,q8e5

'519:3
.0496

'23'60
13396
415:32
'4885
'5193
)0496

lARKS;

TERS*ILE ELONG R.A. BEND TEST
PSI .fj IN % DoIAM nSL

7 .54:0 ::' I 5 t3
7.5204 23 . C.; u

~77 El tp :'29. I) 8-
7'72 (t~) 0'29. 0~ E

-799(0) 25.. -

7' I. 0t) 35. c, 13

I I 4--I I 4- 1 4 I 1 4--I.

__________ I L � , __________ __________ - . - ______________________

I to .

�l

I -

I

a



.. *

Q/A RECEIVING REPORT

CLIENT/PROJECT NAME S T /1 A 7a5 EPORT NUMBER J194L . I- H ))
CLIENT/PROJECT NUMBER c )D- 9 Sb% 8, - PATE RECEIVED 7-7-9?4
RECEIVED FROM i DATE INSPECTED 7794
PROJECT LOCATION a Point Labs INSPECTED BY: C 3n

COW~i CET. ACPAC
UATITY MATI RMOI CONTAWR EXCIPONACCE PTNC REMARKS

ITEM DESCRIPTION P.O. NO. I.D. NO. y/NJ Y NI IN7EPNRE

QL2 ~L B.RDr.' - -Oe D -O~ RhU .

-~ - --

__- - --

AWI 1-A~4 I I 1HWHk 1 1 1 1

- -

FORM
1/29/93



PURCHASE ORDER

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

Bill To:

Omega Point Laboratories, mnc. 'i) `

16015 Shady Fails Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1121-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

6/27/94 Their Truck 16/30/94 30

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 r l
Date6- - A

Special Instructions Drdered By: Cleda Patton

I Project #: 11960Please include all Certificates of Conformance
to Catalog Specifications

Total

Shipping

Tax

$690.00

Invoice Total $690.00

I



07/26/94 07:08 US210 824 0419 SUMMERS ELECTRIC LalOO2/004
; ;. i > /, i - Ir .. . e .. .?,.. ,~~

ELECTRIC
- I nmlanv

ORIGINAL.

FROMC 24 e '

. . .. R i :',R N T ^w .' I 3 .lx2B4*{ .. 'f:wo1

SOLD TO.

PFfCKING SLIP

SHI To. ...'

fJM-;i P£IN'T L A Q sATORI S
16O1 i EHADY FALLS ROAD
ATr?4. ArCU;INTS PAY3LE 07PT.
EL!1EN[DUlRFF TX 78'112

.

OM CIR PI40tT LA-L cDR ro iEB
iSC15 SHhUY FALLS ROAD

EL.M-E~ s rx, z lX731129

- LaV1I

I



SERVICE WIRE CO.
MANUFACTURER

1763-8600 PITTSBUR . PA (123325-1666 HOUIT1oN. r

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,

K. (713)67&-6666

O: 355686

78217

1# 5r77967, 7

*66287011695*
MFG DATE

BASTR7SD8
8 AWG 7STR
BARE CU STRAND SD

--- ------ ---------- ---------- TRGRO1SS TARE NET

CU1ODEN. WV (3D0)

THIS MRTERIAL IS 1
ro ARPOPRIATE IL

AST1. OR CUsTroMR

STANDAS AS SPECIFIED

BY TIE ORDER.

WDE BY:

CUTTING

DRAWING

------------

STRANDING

CABLING

ARMOR

JACKET

INSULATION

TESTING

,4 t) L



Lo001/00207/20/94 12:21

L t

SUMMERS
ELECMRIC

June 18, 1992

To Whom It May concern:

I heireby certify that on ______ we, Summers Electric
Provided the material called for on your Purchase Order # I tl -C
on o.ur. Bill of Ladin' (shi ping document) #.So53°a°/
in occordance w-ith all applicable requirements for shipment. I
further certify.that the supplies that were provided are of
the .caulity specif-ied and are in all respects in conformance with
purchase or-der. requirements.

Date:
Signature'7
Title: I 5tbt £ -,g-

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
5121824-1451

210 824 0419 MPAGE.001

'&210 824 0419 SUMIERS ELECTRIC

1. %.,: 1 " - V

JUL 20 '94 13:18



Q/A RECAFING REPORT
0

. .0

REPORT NUMBER-J1AO -- I N (oa
DATE RECEIVED i7-- -94
DATE INSPECTED -- D - q4
INSPECTED BY:__

QUANTITY MALRCOM CWAR ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. Y/N Y n-E REMARKS

- -- II~o . .U1. -.- -

- - -- --- - -- - --

FORM
1/29/93

CLIENT/PROJECT NAME 1:5 I /TUA
CLIENT/PROJECT NUMBER II otqD9 7 ? iS- 1
RECEIVED FROM L X'bo
PROJECT LOCATION Omega Point Labs



PURCHASE ORDER

Vendor:

Bill To:

"-in

Omega 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 Pick up 7/22/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Galv Cond Strap-KIN C105-4 7 $2.36 $16.49

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirement A
QA Approval ( ! !±i
Date 7-'A ;- 4

.. T.a $1 6.49... ..
Special Instructions C)rdered By: Kerry Hitchcock

Project #: 11960 0-
Total

Shipping

Tax

Invoice Total $17.76

$1.27

John Harnett
Summers Electric
2400 Brockton

San Antonio TX 78217

Please include Certificate of Conformance
$1 6.49



SUHMERS
ELECTRIC
COMPANY

A S9mu1 Gm O IL Wm

sOM: 2400 BROCKTON
W SAN ANTONIO, TX 78217

SOLDTO: 08643800
OMEGA POINT LABOR rORIES
16015 SHADY FALLS ROAD
ATTN: ACCOUNTS PAYABLE DEPT.
ELMENOORF, TX 78112

CONTROL

SHIP TO:

PACKING SLIP P1'-2

080764101

22-JUL-1994, 08:53

OMEGA POINT LABORArORIES
2400 BROCKTON

SAN ANTONIO, TX 78217

PICKED r 2 CHECKED I DATE | CUSTOMER
- BY L BY j SIGNATURE | ,l0



00210 824 0419 SUYMERS ELECTRIC
Id "- I"

SUAMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on _________Mwe, Summers Electric,
provided the material called for on your Purchase Order
on our. .i.11 of Lading (shipping document) # __

In occor.donce with all ppla requirements for shipment. Ifurther certify that the supplies that were provided are of
the quajity Specified and -are in all respects In conformance withpurchase order, requirements.

. O.

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/824 1451

JLL 26 '94 08: 06

Q 004/00407/26/94 07:10

210 824 0419 PAGE.00



Q/A REC*ING REPORT 0
CLIENT/PROJECT NAME X1l /I Z REPORT NUMBER 14l VY - I C[1V
CLIENT/PROJECT NUMBER MtrD-91 l &Sw 1 s')-(D, DATE RECEIVED ` - ;3 -c4~
RECEIVED FROML DATE INSPECTED - -'14-
PROJECT LOCATION Omega Point Labs INSPFCTDFn BY: (

QUANTITY ACCEPTANCE
N. MATL FECD 00~rW EXCEFPTON, REMARKSITEM DESCRIPTION P.O. NO. n rN I.D. NO. YIN YIN WEGWA

___ ___ - - - -- - - - --

-

FORM
1/29/93

C-,



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

1601,5 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 T
Quantity Unit Extended

Item No. Description Ordered Price Amount

1. Junction Box 1 $186.00 $186.00
12ga 12"x12`x60"

"See Special Instructions Revr'ing
Plrchasing Specifications ffr Quality
P es lrance Requirements."
QA Approval C OPA Y-
Date S-Vq-9 4I

Special Instructions Ordered By: Kerry Hitchcocki Project #: TVA/TSI

-IAI* d-Q* ; f=

Total

Shipping

Tax $1 4.42

Invoice Total $200.42

Summers Electric
2400 Brockton

San Antonio TX 78217

Must meet NEMA 1 specifications.
$1 86.00



SUNMERS
ELECTRIC
C O M P A N Y

A Summers Group. Inc. company

FROM: 2400 BROCKTON
SIAN ANTONTo TX 782217

SOLDTO: 08643800

OMEGA POINT L'ORijRrORR1ES
16015 SHADY FPILLS'RORD
ATTM: ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112'

CUST OMER P H CIN G SL rp P -Si:r

| PACKING SUP NUMBER | I - PAGE

I 0{81- 2 80 1 8 1 1 1

7 1A- 3-1994, 10:43

SHIP TO:

OMEEGi POINT LA9BORQrRIES
16015 SHADY FALLS ROAD

ELMENDORF-, TX 78112

.- CUSTOMERPO NUMBER ; ..- . . . JOB....E,....... -MER _ JOBN - IAME -. CONTACT I TYPE

L KER RY -DELI

* ORDER DATE SHIP DATE SHIP VIA FRT SLS TAX TERMS

-AlUG-1994 18-HUG-1934 OUrr Truck PC [ 2b ' 03 lot',, Net 2ot!.

INE aTY. ORD. jaTY. 8 0 QTY.-HP._ PART NUMBER BIN LOC. NST UNIT PRICE UM =XTENDED PRICE
DESCRIPTION UPC

U f 0 1 MS? 12'X12;(,60
0.

WELDED ENDS. 12kX(6QFLRT COVER 12 G
FrPehtD - t b

Fre i ght, i f a ppIi eablIe', to be b illedi

;H 1, 4J;M4. I
. . I .

l ater

+ SUB T oTAL
F R E I G H r
TRX
i TAHL

I

: ,1

.:I

i I I W -

3C

,Q2

I¶

PICKED N . CHECKED
BY - - - "BY

Y 1 8%. 00 E

W' - " i'

1 4 . 4'-.

1 0 ID4 4 -

I -
I I

- - - - - -



00210 824 0419 SUMIERS ELECTRIC

BSuHELcrS
ELECMC

June 18, 1992

To Whom It May concern:

I hereby certify that on 9 -- 5V we, Summers Electric,Provided the material caloled for on your Purchase Order # /9/ -
on o.ur Bill of.Lading (shipping document) # A32t-~( 01/
in accordance with all applicable requirements for shipment, ifurther certify that the supplies that were provided ore of
the .quality specified and are in all respects in conformance with
purchase order. requirements,

Date - -:;
Signa
Title: /Ai)/ti6 5At-,<3

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
5121824-1451

210 824 0419 PPGE.004

li 004/00409/27/94 09:17

SEP 27 '94 10:12



w0/A RECM(ING REPORT
CLIENT/PROJECT NAME -TS I LZFUi
CLIENT/PROJECT NUMBER l i-q- -Q7 i3 -

RECEIVED FROM S n F. ;i
PROJECT LOCATION Omeua Point Labs

REPORT NUMBER 1A ~Z - t I o
DATE RECEIVED 83 - -A 'LS- -9
DATE INSPECTED T- ,A±k -f 4-
INSPECTEDn RY: C%- P&±1 - 4-p _

QUANTITY MALF-OCNANRACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. Cy/ CET NmGnR EXCEPTIONVNT REMARKS

I4 A0 -A A 4--P T IC) y -
_4 _C b__ _ _ _ _ _ __I 0\4o 34- A S- Y 1 . ld l -

ILi4~ jl I.S7 c K\ -CMx~'-3 Y < - -

" Q d l4sq ceZ c netb-- / Y &d °j1>
3____ 1 t2}2sl14& Q 3 O cP pPLeyosL Y / i

- -.

___- --- - - - - .- -E- -

FORM
1/29/93

,0 ,fNA



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1145-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
8/24/94 Their Truck

Quantity Unit Extended
Item No. Description Ordered Price Amount

4 1. 4" Steel Locknut - BPT 110 4 $1.65 $6.60

2. Galv Cond Strap - KIN C105-4 25 $2.36 $59.00

3. Galv Cond Strap -KIN C105-3 15 $1.71 $25.65

4. Galv Cond Strap - KIN C105-2-1/2 5 $1.58 $7.90

5. GaIv 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 $1 73.04
Please include Certificate of Conformance. Project #: TSIVTVA Shipping

Tax $1 3.42

.. Invoice Total $ 1 8 6.4 6"See Special Instructions Regar ing
Purchasing Specifications for Qu plity4 bAssurance Requir ee ts.
QA Approval
Date - -cL-

Summers Electric
2400 Brockton

San Antonio TX 78217



SUNNMERS
ELECTRIC
C 0 M P A N Y

A Summers GSouo. inc. company

3i3 W. J3SEPHINE
M SIA N! ANTONIO. TX '8'1-

0 8 433 8 0
SOLD TO: MT

S OME(Q POINT LABORATORIE9
1 J01J SHI' rPiLLS R0 nAD
ATTN: ACC'OUiNTS PAYiABLE DEPT.
ELMENDORF, TX 78112

CUSTOMER ?jC ;. • N IG L I P'
I ~'~ f
,1 S. ;

I . -"'NUMBER PME

i73378001

24-AUG-1994. 12: I

SHIP TO:MEA POINT LABORATOR-

318 W 8CSEPHINE

SAiN" AdNTONJIO, TX 7Rl.?

:s-',.CUSTOMER PO NUMBER,.- . JOB NAME . CONACT TYPE

1 45Q ER , C

ORDER DATE, - SHI ATE. -; SHlIRV -. VIA T SLS TAX TERMS

4-A UG-19.4 24-U - ? - i. | i , P C | -l 'I) s

JNE I aQTMORDU aU M.O. T SI-I PART NUMBER . BIN LOC. S UNIT PRICE UM EXTENDEDPRICE

0 431 4

1 0

/ | i.C,:i-i-DESCRIPTION

O4 8 I7 i
I I TEEL L3C:K

I -4 rIC

A KIN C1Or-42| GHLY, CON;. S. F.P

0 15 KIrN ClO',--3
G|ILV COND SFPAP

0 5 KIN CtOS 0 -2-12,
GHLV QOND STFPP

0 20 IIN C105-2
GHLY COND S1R.IP

0 10 KIN G1 dOI-1
.GALV COND STRAP

'r!UIT
1 t-' -

0'!- 1':

75 4? 2

7S3

4 . , . - -

153 . 45 C

1I z 1 a . i} c

131 . C \.-li.0 C_

SUB TOTAL

T .
TOTAL

REV. 8/94

PICKED CHECKED DATE
BY U 7 BY BY

I -

I - i :
-. 1; , - ;;

14 . I ,
, (

. 0. . 4 .-._

1 4 -!, .2 ':

t - A I
MASTER FORM p2263 SE-TX

z

:i

, 7� � �,� � '_'! 71- :� -" -I -�Lp c 1 , I .

iJuao, w # l a - - -

I - - . S:



IIIYaSUMERS
M ELECTRIC

C 0 M P A N r
A Summnrs Group. Inc Compaqy

ZOM: 2400 BROCKTONO SAN ANTONIO, TX 78217

CUSTOMER

I W

PACLKING SiiLI P 8-i0

PACKING SUP NUMBER I PAGE

081360401 I

24-AUG-1 994, 12: 1 6

SOLDTO: 08643800 -

- OMEGA POINT LAORATORIES
16015 SHADY FALLS ROAD

,ATTN: ACIOUNrS PAYAB8LE DEPr.
ELMENDORF, TX 78112

4-.

: JSVMER PO NUMBER _- ' ,i I " .z' JOB NAME - .

1 45Q

SHIP TO: A8
OMEGA POINT LABORArORIES
16015 SHADY FALLS ROAD

ELMENDORF TX 78112

~1T~ ' LI
jT CONTACT I TYPE

K E R R Y D E L

0A, \Nz

ORDER DATE SHIP DATE -- SHIP VIA . FRT - SLS TAX TERMS

4-AUG-1994 2'4-AL)UG-1'94 Our TrLick Pc 2386 000 1 0th, Pet 20th
UNE -r1 y ORD. QOTY.Y..0. 0r.SHP. I PARTNUMBER- BIN LOC. IST UNIT PRICE UMI- EXTENDED PRICE

DESCRIPTION . UPC

3 3 ( A9APP PL!:300 S
3- IN SQ HEAD PLUG

I: I

z I
J. . OK

, -7-,-3
i5260

12 .. E j

S08 TOTAL.
F R E IG H r
rAx
TOTAL

l

I

4e

I
If I-

I-

PICKED CHECKED , DATE
BY. - BY

I I /

MASTER FORM #225C
. 1

CUSTOMER "tf
SIGNATURE - /, C .6

i 'zz

2I:5 ' "-'%, -

DEL

38 D l -

.9

/

398. 1 '4

.1.0 9"
41. 1. 4 .

4.1 1 =)

'I . '

r

F1

. i
I

,I

i
i
i
i

i

I

II

I

I

i

- ;. I

1,



09/27/94 09:16 2S210 824 0419E

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on 82 t1. tfwe, SLwners Electric,
provided the material cal.led for on your Purchase Order
on our Bill of Lading (shipping document) # ' 3 0 6 IO ,
in accordance w-ith all applicoble requirements for shipment. I
further certify that the supplies that were provided are of
the~quality specified and are in all respects in conformance with
Purchase order. requirements,

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
5121824-14Sl

210 824 0419 PRGE.003

Q 003/004SUMEERS ELECTRIC

SEP 27 '94 10:11



09/27/94 09:15 V210 824 0419 SUMEERS ELECTRIC I 002/004

d -v 02

SUMMERS
ELECTRIC

June l8, 1992

To Whom It May concern:

I hereby certify that on _ __ __ we, Summers Electric,
Provided the material culled for on Your Purchase Order #
on our Bil I of .Lading (shipping document) #/a?3 c l
in accordance with all aPPlicable requirements for shipment, I
further certify that the supplies that were provided are of
the quality specified and ore in all respects in conformance with
purchase order. requirements.

Date:_____________
Slgniature:-

Title: JS SitALE

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
51218241451

SEP 27 '94 10:10 210 G24 0419 PAGE.002



Q/A RECEING REPORT
CLIENT/PROJECT NAME

CLIENT/PROJECT NUMBER // 7 7 6/ 773. 53-s
RECEIVED FROM , - / /3e. s7 e-A; 5

PROJECT LOCATION Omega Point Labs

REPORT NUMBER //13 - //t760
DATE RECEIVED /_O____Z____
DATE INSPECTED /____ / _ _

INSPEClTE BY: d cf

UaNTITY MT FEC (yjNRACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL YIN ME EXCEPTION, REMARKS

_ _ _ _ Ord R 'H _ _- - A~cceDt Hold RPIpet

| 2" -teed iruieJ //-52, 2 2 0 n /SRo 0-12-/14fe. Ž - -

- ------- - - - - -

FORM
1/29/93

7'�IA ZE-.5 /Jil-Il-'-/.-,---- --
1- S



PURCHASE ORDER

Vendor:

Sue Messerlie
B-Line Systems
509 West Monroe

Highland IL 62249

Bill To:

Omega Point Laboratories, Inc6 'J-

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1157-0

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
9/28/94 |UPS Red Label l I I

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 ?- Z9

Special Instructions Ordered By: Constance A. Humphrey Total $0.00
See attached purchasing specifications and Project #: TSI-97553-55 Shipping
Quality Assurance Requirements. Tax

Invoice Total $0.00



As C) U

0 VENDOR PURCHASING SPECIFICATION ANC

QUALITY ASSURANCE REQUIREMENTS

Vendor __ -_i/
PAGE 1 OF 3 Purchase Order No. //57 62

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

MK 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
buyer's Approved Vendors List.

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

FORM
3g93



PURCHASING SPECIFICATIONS
PAGE 2 OF 3

E

n:

VENDOR S-i/

PURCHASE ORDER NO. // .5' 47

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).

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

2 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.

El 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.

EnSeller 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

W1 The material. ecuioment 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)

FORM
393

de 1 U



PURCHASING SPECIFICATIONS
PAGE 3 OF 3

VENDOR

PURCHASE ORDER NO. 115 2

7.0 PACKING/SHIPPING

LI 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.

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 4 DATE 9/a e/5

EORM

393



10/06/94 18:52 l1 800 I

SHIPF G ORDER S R-UN

15s5 40 0

0026073
SOLD TOi

OMEGA POINT LABORATORY
160S SHAnOY FALLS RD

ELMENDORF TX 78112

362 1569

Es SYSTEMS. INC-
lt Morn.SfeeSt
I 4 ilhMas 622494Zd

c6164-2184

B-LINE HIGHLAND
,-.

Q002/002

,- ,M-rP F ...... - : l 8 ,j

RSI 8942-9261
SY.

:' ;-,:- \E^. It .

9/ 29/ 94

SHIP TO:

OMEGA POINT LABORATORY
16015 SHAODY FALLS RD

ELMENIaORF TX 78112 y

D I

8
9
4
2
9
2
6
1

PAGE NO, 1 OF / TERMS - NET 30 DAYS
CUST: ORDER NO. DATE RECBVEO LAST SHIPPED SHIPPING: DA . ' VIA CD. PPOD OG 'x

11579 9/29/?4 . 10/03/94 X. X
DIV. SALESMAN SHIW FROM F.O.B. | DAt SHIPPED B/i. W:EIhT

7 8800 E TROY TROY 1V 3 L , 7 -7
TOM FENOGLIO

DESCRIPTION

248P09-12-144 STR SECTION
- BUNDLE(S) OF

-14200 9/291?94 UGT.

JTH
PC(S) EA,

36,1600 971-3204 HL

?ZM-8004 SPLICE PLATE IT tI
LOCATION: 1002 H05-2

- CARTON(S) OF PR(S) EA.

UBGT.

FRd MITROY

2.400') 702-0000 Ml

TO FOLLOW

TOTAL WEIGHT 77, .12

A AGE CLAIM MUSTr BE REPORTED IN WRITING TO
Il , WITHIN T EN (10) DAYS FROh ODATE OF SHIPKE T.

OCT 6 '94 16:52

S/0 112d

PR

WM 1OZ A

I 800 662 1569 PAGE. 002

AU\.X



10/11/94 15:59

CERTIFICATIE OF CONFORMANCE

P. O. No.: //5I7 &
SPECIFICATION: e.,o7.; -a C. 7

REV. -

REV. -

PRIME VENDOR: B-LNE SYSThMS

SUPP'T TV-TN V A, 'j

ADDRESS: 509IWEST MONROE ST., HIG -ILLINOIS M224

DESCRIPION OF EQUIPMENT: /iZ 9

IDENTIFICATION: ONMWACHEDSHUMGORDER 7.Z (

APPROVED EXCEPTIONS: -

M.T R.'S ATTACHED: A2#t

SUPPLIERS CERTIFICATION

This is to cartity that the products identified herein have been manufactured/supplied
under B-Une Systems approved quality assurance program and are in oomfornance
with the procurement qualty 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

ouALT A$SURANCE MINEOR,

, -, ,_ - I P

Date

B-LN SYai
. Organizaton

OCT 11 '94 15:556

8-LWE s SYSTEMS. WC
509 West Monroe strwet
Highland. L 62249, U.S.A
Phot: 618854-2184

A0
\5J-i

I Jnn __ a ̂  1�yLr_�

-

Q002zi -5'018 654 1917 B-Line SsYtems6

618 654 1917 PA. 002



- -C - '. . . . . .. .) . 1 -

P. O. Box 840, Harrison. Arkansas 72602-0840

02-2t 9 ,4 41
OH1EGgA FfPINIT LABOPMT 'FP)

t X- 15 SHAI)'L' F- l--; RP
Ir , I r.r7, 1 1 -*

0
------ - FREIGHA BILL NUMBEA ---

Refer To This Number -

f) G E 014 63715C-3 RO

'1R F W)
(ARFW) 11111 1111111 I-II. iii 1111

r- L0? 5 C;-fi4 5 64

F. *I- ,FFI'! rrI-.
:::;: I I IT I -I I I T --.

IIIIIJ 1 I 11111Ji l i I 11111 ii III 11111 III11iii

P3. 06 -
|DATE

E 1 0," C 3 /9 4

ORIGIN | DEST.

| ,TL | f1 T
I 8---

.1I- -. r . - i1I. . - - -' -. . - - - -~ .

PO1#* 115';7'
-RFCES BRPAF-CKETS [101 0 1flI 3
-,/16" OR, TI1C:lK`EF
~-.BLE RfC-TC[ ' Tl;'7 TfY.S TRPIUc;H'-; I .,
IBLE IA1IA 'J3TL 16 GA OR THICKER
ECTI011 7 SIG14ED

RECEIVED IN GOOD CONDITION EXCEPT AS NOTED
FIRM:

I I I I

'.3

B: DELIVERED BY/-,- - --9 
- ---- -- - - -

1 C ~
j 1 22-':I

C, (.

C} . Z) ' -Z b
DATE:

/0 -•5-- -;y

1

1

cL

1)r

Lu
z

z
0

0

" l.- C5r%

1 a1r--r-'l

I
-

- . . I r- r-

I I

0

F- -- --- - -- -

I

[- --------
I



QIA RECOVING REPORT -
CLIENT/PROJECT NAME \ / 1|\JA REPORT NUMBER 14A - I tk to
CLIENT/PROJECT NUMBER I I q I( 0 -ci7,- 6 f q733 )-&5 DATE RECEIVED 3g -74
RECEIVED FROM LA .' 5. 5mol ATE INSPECTED R - g9 - 94
PROJECT LOCATION Omeaa Point Labs INSPFCTFD RY: L t .

CONIT MTL RECT ACCEPTANCEQATT DNOMTIR CONcTrAJNER EXCEPTION, REMARKS
ITEM DESCRIPTION P.O. NO. Q.,. NO. YIN YIN INlEGRITY

Xw~~~__ lV 'cItA ID - f-'S7S~- \b Y __ X

___- - -- - -- - - - --

FORM
1/29/93



PURCHASE ORDER

Vendor:

BIll To:

Omega Point Laboratories, lnap 92
16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

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 18/22/94 l

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 Q ality
Assurance Requirement
QA Approval - 0 A
Date -1g-g4 -

special Instructions Ordered By: Constance A. Humphrey
I Project #: / V A/ T S'

Total

Shipping

Tax

$0.00

Invoice Total S0. 00

Johnny Boyd
U.S. Sales Company, Inc.
318W. Melrose Place

San Antonio TX 78212



U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318'W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Clt fen t i- A

Invoice: 21630

A QG

Sold To: Date: S/'f- L 'il L-Po,:,- L -,



U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: 0 C ? c Date: &I

Invoice: 21664
YOUR ORDER NO. JOBNAME

Terms: 2% -10 days, Net 30 days

QUANTITY -I UI DESCRIPTION L UNIT DISCOUNT AMOUNT

\_ _ Z > - o- > b L i 0 n , : > _ _ _ _ _4 _ _ _ _ _ _

Received D Tax Exempt

/ '.7

TAX

TOTAL



LLS. Sates Co., Inc.
318 W. MELROSE PLACE

SAN ANTONIO, TEXAs 78212

(210) 829-7044

August 30, 1994

CERTIFICATION OF COMPLIANCE

Onega 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



0/A RECRVING REPORT
CLIENT/PROJECT NAME

I -clV71 s--9~1, 1 1~s7-4
CLIENT/PROJECT NUMBER 11g`- p: q- & - 3 &
RECEIVED FROM ( .

REPORT NUMBER I1A4kC . I_6_
DATE RECEIVED T - D-__-
DATEIINSPECTEDTE

DWI Cg IT I rltATWI(V nmrn-r D,'-nt I nhc
rnv I I'Jil Iv willu 4 t I L L.OJ INSPECTED BY:__ _

0O"D CERT.
QUANTITYMATL FE-MCD AMIEXETI ACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. yMN Y/N fEGff Y EXCEPTION C REMARKS

Qxt l t 4Q A6 4D c ̂ -aT V" vf

------- - - - -b-

FORM
1/29/93

-r,5 I /FU PI



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc. - XJ 2

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

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 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
1" pipe straps

"Sec Special Instructions Regar ing
Purchasing Specifications for Qu ality
Assurance Requirement .

QA Approval (- Pi
Date -IR- 4q

Special Instructions Ordered By: Constance A. Humphrey

Project #:
Total

Shipping

Tax

$0.00

Invoice Total $0.00

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

Please include all Certificates of Conformance
to Catalog Specifications



U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

4943

PHONE 829-7044

Sold To: C A - Date: ';Z-kq

Invoice: 21596
YOUR ORDER NO. JOB NAME

Terms: 2% - 10 days, Net 30 days

iUANTtTY of -DESCRIPTION .. LIST UNIT DISCOUNT AMOUNT

-,

I I

- .4 *4-� +

- I. I _________ .J ____ L _________ I

Received By / L. -

_________ ____ .4

TAX

,)+ i;,, m TOTAL
Li Tax Exempt

I.
. Z-A



U.S. Sales Co., Inc.
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

(210) 829-7044

August 30, 1994

CERTIFICATION OF COMPLIANCE

Omega 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



Q/A RECA(ING REI
CLIENT/PROJECT NAMI

CLIENT/PROJECT NUMI
RECEIVED FROM-A.
PROJECT LOCATION Ompna Point Labh

PORT 0
?-bbREPORT NUMBER 14? 1 - I tq G

IA.3gDATE RECEIVED ? - 3n-9#
DATE INSPECTED__-3e5-1t

INSPECTED BY: ____________

ITEM DESCRIPTION P.O . NO. NTITD. NO. MATI. CONTAINER EX ACCEPTANCE REMARKS

- . uu l - -

P.O NO. I I. YINI INEG Lr XEPTON REMARKS

FORM
1/29/93



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1148-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
8/29/94 Their Truck | 8/30/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Hilti Bolt 1/4" x 2-1/4" 200 $0.00

"See n -'!-¢4^':^ n rynring
PurO nqzint, rios^ f -r Quality
Asst'rrnr equire ts"
QA Anproval tI2 K
Date ? -AS - 4

Special Instructions Ordered By: Cleda Patton

Project #: TSI/TVA

Invoice Total $0.00

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Please include Certificate of Conformance.
Total

Shipping

Tax

$0.00



o * - *No. 53-
r tFT ST ORIGrIHAL* 2 T *FRT ORIG-TI

13635; STEMMONS FREEWAT
FARMERIS BRANCH. TX 7q134

OMEGA POINT LABORATORIES
16015 SHADY FALL ROA.D

) ELMENDORF T1-' 7 9 1 1 2

NOT EvS :
CLETA

CUST. PO #

)RDER DATE

0

1O149R

ORDER #

'18 /29 /4 414559,3-01

SLS # SLS NAME

1750 RITHARD

SHIP LOC.

C ARPENTER ' l

p RrEF# = 7

ICCT. # ACCT. NAME AND CUSTOMER PURCHASE ORDER NO.

292i9q I nQ".EA POTINT LASOR.ARORI .S

1143 .

'HAN' 7Tl FOR CALL T Ni- H LTI -CU - tEP. CE.-'RE. S -E I---I -.
)IPCK DAVYTO E7T 6109

NEW ITEM # ITEM DESCRIPTION DUE SHIP
4 + L

0045360 5 KC!'IY BOLT IT 14-2I4e 1 'I GO/ BX )
: * t END OF SHIpppER t ± *

H'LT TI T C f LAS IFIED AS A LARG 5I BUS -INT-EISS3:

B/O BIN-LOC SHIPMENT MODE

[ LOCAL

FTRUCK

O BUS
O AIR

OUPS O IN
CARRIER

BILL OF LADING #

FREIGHT COST

CHARGE TO CUSTOME

D YES 2 NO

NO. OF PACKAGES

WEIGHT

--------LBS----- OZ

DATE SHIPPED

PICKED BY

CHECKED BY

Ef
:CEIVED BY I DATE RECEIVED PACKED BY

LE _ _ _ _

SUBJECT TO TERMS AND CONDITIONS ON REVERSE SIDE

r- - r
0. 4 p-

Vd tJ

T T r

. .

I

02-6 (1-92) 000964502 PACK1NG SLIP



H - I I* - I No. 45w3l-1 - I No.

.FTPST ORTI9ITALt  .t sFLRST 1 DIGINAL x *FIRST ORI-7INAL* *
13635 STEMMONS FREEWAYvC TAL

13,63.5 STEMMQN.S FREEWAYt

FARMERS BRANCH.. TX 75234

OMEGA POINT. LABORATORIES

16015 SHADY FALL ROAD

13 625 S TEMMOITS FREEWAY
I FARMEPS IRANMCH TX 75234

H
IOMEGA POINT LABORATORIES
P 1601.5 SHADY FALL ROAD

459353-01

, EL MENDORF TX 7 B ' 1 2
T0 ELMENDORF TVr 7.3 12

114iQ

OTDER #

459353-01

0- -

SLS # SLS NAME

1750 RTTCHARD

N'0OTE S:
CLETA

CUST. PO #
I I 4 3 Q

SHIP LOC.

CARPnENTER 'I1

____ ____ ____ ___ ____ ____ ___ I

'HAT' YO FOR CALLITG HILTI CUSTOOMER SEPiVICE I -S -'

)ICK DAVITO E.'T 6109

I C- 3p i 0r 0

i L'

SUBJECT TO TERMS AND CONDITIONS ON REVES 0 a

NOTES:
CLETA

2UST. PO #

)RDER DATE

OCCT. #

? q a g

ACCT. NAME AND CUSTOMER PURCHASE ORDER NO.

1771 OMEGiA POINT L'nTAB T0RPE.C

A-REF# = I

032.. 94- -16- : I ti -'



0I 918 252 6558 HILTI PUR

Date: September 13, 1994 6400South122nd EgtAve.
P.O. Box 21148

Customer: Omega Point Laboratories Tuis.OK 74121
Phone (91 8) 25-6000 L~
Telex No. B866124

Customer P.O.: 1148-Q Fax No. (918) 2526558

Subject: Certificate of Conformance

Quantity: 2 Boxes 1/4 x 2 114 HKBII(Item #000453605)

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 llL41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTI 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"1 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 II Type 4 Class I, Interim
Amendment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with AST!
B633-85, Type III, SC1.

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

JM
coc2a-

SEP 13 '94 14:54

09/13/94 14:52 Q 002

1 9113 252 65



fG A AO 0/A REC VING REPORT
CLIENT/PROJECT NAME ByA -TVJA
CLIENT/PROJECT NUMBS C10 _7;i5s o5
RECEIVED FROM OM
PROJECT LOCATION Ompaa Point Labs

I

FORM
1/29/93

ci,C-)

cin



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 11 1/2'x7" 100 $0.00
000453795

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirees
QA Approval '~
Date 8'-'?A-q4

Special Instructions Ordered By: Kerry Hitchcock

Project #: TSI/TVA

Invoice Total $0.00

Please include Certificate of Conformance.
Total

Shipping

Tax

$ 0.0 0



I I I*-.
TUlSa, Oklahoma 74146 T/S NO. T/S NAME

Phone (918) 252-6000

STORE NO. ASSIGNED F.O. NO. X REFERENCE NO.

C-NEW ACC'T. C1 ADDRESS/NAME CHANGE

L-ACCOUNT NUMBER
S S 1,'.1 I I 1-_ 1 I-

ME I ~ I r ,I Iu l-l II I I T-
B NAME /

I ;( illA g'-' k t i L.. I
L STREET'- I
L J

P.O. Box
T
0 CITY I STATE ZIP

IZE-
A

KC
E

T >'xrlr

I - - 1 I I I I I I I

C1 = Trans. C 2 = uIl. 0 3 = Telecom 0 4 = Non-Res. l 5 = Res.

01 = Maint C 2 = Renov. Cl3 = New Const
C 5 = Manufactunng C 6 = Resale 07 =

S
H

P

T
0

CUSTOMER PHONE NUMBER

) -

I PURCHASE ORDER NUMBER

I // '<

k 2/3I .'GAW Z Z-

- -~" i/Z, 7./1= /=
- >-z17 __ / /_

-/ I

I__ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NOTES/SHIPPING INSTRUCTIONS

DEUVERY: O COMPLETE = PARTIAL AS SHOWN CASH z AMT.
BALANCE TO BE SHIPPED. CHECK # RECD. $

DRIVER'S UCENSE # STATE EXP. DATE PHONED IN

I I ORDER ONAME

LINE ToOL 1 RDCSRA No.
NO. MODEL PRODUCT SERIAL N ITEMS INDICATED BY (*) HAVE LIMITED

SHELF LIFE. RETURNS FOR CREDIT MORE
| |THAN (30) THIRTY DAYS PAST INVOICE DATE

WILL NOT BE ACCEPTED.

I I I I I I I I

I I I II I I I I

1111I II I I

SUBJECT TO TERMS AND CONDITIONS
ON REVERSE SIDE

UI USITM-R'SIN I IALT

X WZ II ~''-
Salesmen are not authorized to make warranties
Salesmen are not authorized to make warranties
regai iIng specific applications V ,

CUSTOMER'S X ) I -F& A
SIGNATURE J . L> H d

DATE r TIL~EL /

SS1- 1j-l;it[1 7 -oc {.

TOTAL ORDER

$-

TAX

FREIGHT

NET ORDER $

SHIP C.O.D. $

APPROVED BY

DATE ENTERED I TIME

S.E. OPERATOR

TOOLS WARRAN1TFD TO RIr.INAI PhInr nrlrl V FL ,292

-

-F

-.
A

- . I I I I , , I .-- -

PIRTU f2W.IE

50 "



09/13/94 14:52 I&I 918 252 8558

Date: September 13, 1994 5400Souh122dEaMAve.
P.O. Box 21148

Customer: omega Point Laboratories Phone (918)2621eu0l
Telex No. 6866124Customer P.O.: 1151-Q FaxNo. (918) 252-6855

Subject: Certificate of Conformance

Quantity: 2 Boxes 3188x 3 3/4 HKBII(Item *000453647)
1 Box 1/2 x 7 EKBII(Item 1000453795)

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. 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. Iwik-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, SC1.

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,
lOCFR 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 14:55

Q 0 0 3 5 0 3HI LTI PUR

1 918 252 6558 PAIGE.- 003



Q/A RECO(ING I
CLIENT/PROJECT NAME 7Z-vl-Fu/+
CLIENT/PROJECT NUMBER |icb-° 1 s53
RECEIVED FROMO

REPORT 0
REPORT NUMBER 1441 t -- h

YS DATE RECEIVED ______C)_____
__57 DATE INSPECTED -13, 4

.. . -A-- - b\ rU- A+-4DDnf IE .^T I nnATINIl nImnnn Drint I oh,:

QATT - I ACC EPTANCE |CMAT CE4T. NE XETO EAK
ITEM DESCRIPTION P.O. NO. urde-rY I.D. NO. WTN Y/N CNTEGRTY EXCE1nN - - REMARKS

Zi 11 Zl 74 OhC4-y/N Y / WM ff

g 9.Hox ld"

Q H P { \\S9Q I so tco o) \•&4-4Y 7' /o) < J
_ _ _ _ _ _ - - - -

-- -c . --

cnJ

CZ)

FORM
1/29/93



PURCHASE ORDER

Vendor:

Bill To:

510 0
Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1159-0

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
9/29194 Pick up 9/30/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Hilti Quick Bolt II 200 $0.00
1/4"x 2-1/4"

2. Hilti Quick Bolt II 100 $0.00
1 /4"x4'f* J

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval - ( Pax
Date q/iq 79-4

Special Instructions Ordered By: uleaa Patton

I Project #: TSI/TVA

Invoice Total $0.00

Steve Hood
Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Certificate of Compliance/(7a94- 1 <!
Total

Shipping

Tax

$0.00



-I II-[-.L-

Tulsa, Oklahoma 74146
Phone (918) 252-6000 |

IT/S NAME STORE NO. ASSIGNED F.O. NO. X REFERENCE NO.

0 ADDRESS/NAME CHANGE

/ CrU2 7M7

STATE IP I I I

CUSTOMER PH 24E NUMBER I PURCHASE ORDER NUMBER

S 4 -

H ~--, e.2

P1

T
0

CITY STATE IZIPI
| 1 = Trans. 2 2 = Utt. 0 3 = Telecom 3 4 = Non-Res. 05= Res. I STATE ZIP
EJ 1 = Maint. 0 2 = Renov. 0 3 = New Const 04 OEM
|05 = Manufacturing 0 6 = Resale El7 = Export TAX STATUS COMPLETE ONLY IF APPLICABLE

l1 = Local 0 2 = State. 3 = Fed 4 = Not Sold to Gov Agency T E 0 Ship to T/S For Delivery C) Confirms Prior Whse. Shipmt.

APPROVAL #Ei=Local 02 tt 3 =Fed. 0 4 = Not Sold to Gov, Protect

MI = Office 0 2 = Job Site Wo~ffim CUSTOMER SITE
- I - ____________________________________________________

IY-ES NO IF YES KEY JOB SITE # I I I I I
PROMO CONTRACT #

/H/,/ I C'7 /(e' /";x g I /

__w/-

-js -I

NOTES/SHIPPING INSTRUCTIONS

DELIVERY; z COMPLETE = PARTIAL AS SHOWN CASH El AMT.
BALANCE TO BE SHIPPED. CHECK # REC'D. $

DRIVER'S LICENSE # STATE EXP. DATE PHONED IN
I I ORDER NAME

LINE TOOL PRDC ERA O
NO. MODEL PRODUCT SERIAL NO. ITEMS INDICATED BY (*) HAVE UMITED

SHELF UFE. RETURNS FOR CREDIT MORE
| | 1 WILTHAN (30) THIRTY DAYS PAST INVOICE DATE

l l l lWILL NOT BE ACCEPTED.

I I I 1 I 1 -L

I II I I I I I I
I

I
CUSTOMER'S INITIALS

x

Salesmen are not authorized to make warranties
regarding specific applications-

CUSTOMEQ /f<
SIGNATVE A

AT TITL

31- )

TOTAL ORDER

$

TAX

FREIGHT

NET ORDER $

SHIP C.O.D. S

APPROVED BY

DATE ENTERED I TIME

S.E. OPERATOR

TOOLS'WARRANTED TO ORIGINAL PURCHASER ONLY

O-NEW ACC'T.

B NAME

L STREET
L

TP.O. BOX

I

v CITY

M
A
R
K
E
T

C
0
D
E
S

.

=-r . .m I I I I I I I I I I

SUBJECT TO TERMS AND CONDITIONS
ON REVERSE SIDE.

. .. I . . . .

��l

--
-

5 11
- --

v 
-

000965350 -F-333 (2192)



Date: October 13, 1994 54o Suh 122nd Eat Ave.
P.O. Box 21148

Customer: Omega Point Laboratories Inc. Tun O91 74121
Phone (91 8) 252-600
Telex No. 586124 /E.

Customer P.O.: 1159-Q FaxNo. (918)2U2-65M

Subject: Certificate of Conformance

Quantity: 2 Boxes 114 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, 314 x 12 and all 11" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTM Specification AS10 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
A1O8.

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 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 II, SC1.

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

JM
coc2a

OCT 14 '94 12:12

10/14/94 12:10 V1 918 252 6558 H1LTI PUR Q UUZ/UUZ

1 918 252 65-58 PAIGE. 002



0
hGA A

0/A REC IVING REPORT

CLIENT/PROJECT NAME XTN/IVA

CLIENT/PROJECT NyMBER 114D-4fII-8?l+ qlX7-U

RECEIVED FROM coA

PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER lAO-I 19 lO
fATF RECEIVED I - 6-94
DATE INSPECTED ?- - - C4
INSPECTED BY:_ _ _ _

QUANTITY MAT RED CT" ACCEPTANCE
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# a WESTERN, INC. Augus )he
bZ3 OLYMP'IU BLVU. I.O. BUX 13U9

MONTEBELLO, CALIFORNIA 96640-1399
aTELEPHONE (213) 723-8019

FAX (213) 728-5023

Rarijaey Electric Supply Co.o
2311) Posaville Blvd.
Chattanooga, TI'N 37401 I Omega Point Lab

16015 Shtady Falls Rd.
ElTferollert , TX '78 1 12

Attn: Jim IVA Field Eng.
MARK: 1029342

Emery Air Frt ACCT( 541-015-0563 3rd Party Bil]

(ob- I UY-- 4g:1E:Z
2000-001 I-24

0 6- 11)' 9-1307 -02
o6--1 UT1-18916-S(O

4 tl. badder 12 I I41 I
F'lngd 'StI Cover, Str 24"W
Adj. I iter Conn. Pair
Taver Coun. I"Li lg 3" Gap

.;

I , . .

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 IS NOT SUBJECT TO RETURN FOR CREDIT UNLESS
AUTHORIZED BY THIS COMPANY.
INTEREST AT A RATE OF 1A% 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
THANK YOLE

V, .

I
U

7 /25 /94

PAGE 1

1
2
3
di

[Xig

III

5 0

lI
(I

(.I

3

•60

147 39



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 do 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 PARTS!

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 RECA ING REPORT 0
CLIENT/PROJECT NAME r REPORT NUMBER lAL3 1tzq
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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

SOLD TO ..: :: ..

.. . .'X..4. -,a

ORDER NO:
PAGE:
DATE:

REQ. SHIP DATE:

SHIP TO :::: - -: -:

.' .

SEE REVERSE SIDE FOR ADDITIONAL TERMS AND CONDITIONS OF SALE
PACKiNG LIST

-I , I~ v

I I
. ~ I 1 bt:r~w1 MS|

Emmm

I.- I - - . I 1~1



This Memorandum is an acknowledgement that a Bill of Lading has been issued and is not the Onginal Bill of Lading. nor
a copy or duplicate. covenog the property named herein, and is intended solely for filing or record.

SMC #5183
ICC-MC 190566

SHIPPERS B/L NO. 1 A - IIlo

S OS ORDER NO. Cannonball Trucking, Inc-
W P 0. Box 262523. Houslon, Texas 77207-2523 * 644-7300

CONSIGNEES ORDER NO. Fax # (713) 644-9431

OCI FACC KNO /1
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n

i-) ICC 'I
Li LOCAL 0

, J

FRO. S.IPPER TO: C(INSIGNEE - 4 n

CITY "' - .... STATE ' ' i PCfIY; g} A; db; T

LOCATION / DOCK SHIP LOCA ON 0 K SHIP

LEASE RIG. WELL NO, LEASE RIG. WELL NO.

.RW . -H

ADRIVER TRUCK NO. TRAILER NO. EQUIPMENT USED LENGTH WIDTH HEIGHT

BiLL TO: . . TARIFF MILEAGE REGULATED BY TARIFF

SPECIAL INSTRUCTIONS: .- PLUS MILEAGE ITEM NO. COLUMN NO.

Tr~-- .~L ''O - -

PCS. COMMODITY OR SERVICE RENDERED HRSdWEIGHT RATE AMOUNT CTO 0E CARGB { CSHIPPE

--

- NSbec t to S eti on epai C nditions of

4 ,'TRA STOPS2 stamp h' e eiered 'To tb osgee wtotrecourse

LEAS LSIE RIG. WEL NO.CL LEAEQUESTEDLNO

Thcep coner suhal ,esonbot i mak delvr oarrteo

- EXPEDRITVERVE R TRC N. TAment withort spayentUofifrei and as sctBILL TO:TTARL

SPE FUEL STURCHARGE: PLUSMIEAGEITMNO._CLUMNNO

PICs.U COMMORDT (To SERIC completed atIEIH RATEer AMOUNTCO CHARGE SHIPPERit ofSilnatured o tShisoer n

REASON~~~~~~~~I chaOe areA to beDN I NY oapyi prepaymet.o thenares or

E STOSi to the ae n e ho re o ure Prpsied.

SHIPEXCLUIV USE OFPPR' VEHICL REQUESTEDorCasie

othcosigned , by consignor. salsg h

PEICKEUP RECORD ANT canPTro be completed at Shipperstocataon)C0.0.

COSHIPPER NOTIFIED OF ARRIVAL ULOADING BEGAN ULOADING COMPLETED UNIT RELEASED (lesgauehr cnwegsol h

Date Time Date emeDate Time ime are of ig dl

REASON FOR DELAY IN ULOADING (IF ANY) Reeie ChreAvne

taplinreamnoftecharges o

I hereby certify that the dates and time shown above are Coectthresrbe e

COSHIPPER CO. NAMF BY TITLE___ _ _ _ _ __ _ _ _ _ _ TIL _ _ __ _ _ _ _ __ _ _ _ _ _

SHPE. AGENTINE' AgetGrEasie
DELEIVER RubECOR ANDh dafRECEIPT (to bell comletd arts Dnettiaton tocdabon)eat Perhi _________________________e npprn~od rereueta otdCotnt ndoodto f oensofdm

EXTRA STOPS tst ta i iuo rtampoun daid 1roue t
D E I EEate on OF as rEanESTEDy. mam Date me Dtoe chasme Date Toi meent.

Ehe PEDrebyEcerty tt R thedat eson aareng iset and specifie andai niresh

CSHIGNE CO. NMED OFARRIVALLOADINGBEGANLOADING__ BOVE ARTITLES UIT RELNSINE

RaeCIE sbe Titmte Daabutun n tlwul ed tifsnefeTiomh al tte ueoe D Btate Idn.tepiet diesciedaon n paentgo a ide. eaetsnod netsndcitonf icntents of Sahiag es

uEsual pael FOlvRyt sEAid deIN an LA ItG onF ANts roteothiaapptldyens aoie sinnoth ernposaedepaty.hmmtalyageenstoeahnuseft ltohnyateai heayovrarogaeso r adootei

I erbypcertify ctrha s the atheis famiia wtite als heowin atbado gtve tianaredioo nchegnemn dsi hthaideh aiptntoanpendh saryhrbyageescritebepdr n acetd urhierievoni asin

SHPE O AEBY SHIPPERNME'S .. AG ECEIVER'Sget NAMEhie

BY R A DATE BY REEIPT f(ti be AopNte DATE -D-l g ) er-

*CO ent moves etIween two ports byU careier by water, te law tein a Es th(at the billt d lading shall sinn whethern aa careieres en sopeeds wght .
Dat re the rate is dePendent an nabe .shippers are rared to state ei etttTig thme eeed i

-. vatueod property hereby spectecal~ty stated byr mra shippr to he not eaneing~t $ per
bttstood and agreed that payment in btutin 0tr wr authorized hereunder shall be dre sewen (7) llays alter date bhernet anid df not paidte tall wmidn thirty 1301 days. alt amounts due shalt corny interest at the rate at nrgtteen (tr85) per rent per

annum, in the event the claim is interred toan attorney forr huidhog. the deteodeet shtr beer lull respOrisrbrirn len all legal lees and anry interest eaperise suseuquent thereo.

I herCARR I hedny cerify that the dates and me shown is corect. .c

P.O. BOX 262523 CARRIER CANwINBALL TRUCKING. INC. DATE ': - }
Houston, Texas 77207-2523 DRIVER Ž7t..Lt rg1.- 74 .2-

Perrnanent post office address of carrier All Amnounts due under this waybill are due and payable in Houston, Hams County, Texas
CON .CSIGNEE COPY

4
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Q/A RECEIVING REPORT

CLIENT/PROJECT NAME rS I /Tijl4
CLIENT/PROJECT NUMBER I01 L6 -q 7 1 RS lo -4' 7

RECEIVED FROM AMt ~& J't -& -
nr^ II':T I nt'AATlrli

REPORT NUMBER I 3q4 - iqkb-
DATE RECEIVED 7-11-14
DATE INSPECTED _ -_ __ __4

|iN^AP~ - A.. /V .- ~-Amon2n Pninf I nhe
I I~l %J I M.INSPEClED BY: L.: u
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PURCHASE ORDER

1V. 0or:
Vendor:

Bill To:

Omega Point Laboratories, Inc. 57 2 !89

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

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 |Their Truck | 7-12-94 -T30

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. SPorial Instructions Regarding
Purchasine Specifications fnr Quality
Assurance Requirements."
QA Approval C- P i
Date t l l 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

Randy
Alamo Bolt & Screw, Inc.
10101 Jones Maltsberger

San Antonio TX 78216
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TO:
-11(1L-I ;A PC| I1 N-l L A1E9i:II* I' A' f -:.. SHIP TO:
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L :1 M.Mt:N I.)IIF%` F) I X .. 7::' 11 2

ACCOUNT NO. SALESMAN PURCHASE ORDER NO, SHIP VIA COL PPD DATE SHIPPED TERMS INVOICE DATE PAGE

OTY. OTY. OTY. PROD
ORDERED SIP BACK LINE' PART NO. DESCRIPTION UNIT PRICE EXTENDED PRIC

ORDERED SHIPPED ORDERED LN

1' ,.41 J f:1X -- L J I/4.I L:AI ltI r l t. 1 A:. : 1,!ti ,lI: : X'. :tl-' "S: - fit

SALE AMOUNT

SALES TAX ' .
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-' L2-'94 TUE 12:29 ID: TEL NO: #054 P03/03
5 2

&AWO
Bolt and Screw, Inc.

10101 JONES MALTY1URGER
SAN ANTONIO, TEXAS 7M21S

PHONE: 349-e54
AREA CODE 210

FAX: (210) 2-9594

June 18, 1992

To W It o concen:

hwreby ieitfy- ttQt on, e 41 <2o. dd the mateial called for your PUrchcs Order .r. u11 of Lodlrg (shlping document) #
In accordonce 16th jil 00lcoble requltrr !or sh1rnte 0Ifurthr certiyy that the sup3ljes that were Drovided are ofthe :ua1lty '-eC0fte and ore In ll espets 'In conformance withourchase order. requIrw"tns

a.

R 2..; '9 :1:

AUG 2 '94 12:31 PRGE. 003
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Report No. 11960-97186
TVA / Thermal Science, Inc.

November 15, 1994
APPENDICES

Appendix F

PHOTOGRAPHS
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Report No. 11960-971S6
Thermal Science, Inc.

November 15. 1994
APPENDICES

Assembled tray system (note conduit for thermocouple routing only).

Right end view of finished tray assembly showing tray orientation.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

View of special fitting showing additional support angles added.

Pre-buttered panels installed on bottom of special fitting.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Pre-buttered panels installed on bottom of special fitting.

View of top of special fitting sho

4 0 A Po
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wing stud locations.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Strips of material added and secured with washers, nuts and tie
support on the bottom of the special fitting.

wire for extra

Panel installed onto bottom of horizontal tray runs.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Stainless steel tie wire stitches installed at joint locations.

g1 wI

'I

Panels held in place with washers and nuts and stainless steel tie wire.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Pre-buttered panels installed on cable tray side rails.

Chr stper D ' , -' .1%
Pre-buttered panel installed on top of cable tray horizontal runs.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Panels secured with washers and nuts.

Scored and folded panel installed on curved side rail of special fitting.
C*A P 0
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Panel installed onto top of special tray fitting.

UL i " t'-la
Panel installed onto top of special tray fitting.
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lHq)flwt No. 119.9()-07118
''1,,'r1 Sciencte. h IiC,

November 1. 1994
APPENDICES

Panel installed at outlets of special tray fitting.

Pre-buttered panels installed at outlets of special tray fitting.
,eC$A Po~#
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Report No. 11960-97186
Thermn ]a Science Inc.

November 15. 1994
APPENDICES

LB enclosure fit around condulet and secured with stainless steel tie wires.

Panels installed around conduit in a box assembly.
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1'hiport No. .1 1960-97 186
Thern al ,SrieUflce Inc.

NoveTmbirt 1., 1994
APPENDICES

Pre-buttered panels installed onto support members.

Pre-buttered panels installed onto support members.
4*cA Po
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Ixeporit No. 1,19(6(J-97 IS6
'1 I1(Ff8I Sciefli(ce. In1c.

Noveniber 15. 1994
APPENDICES

Pre-buttered panels installed onto support members.

External stress skin fitted around horizontal support member.
GA o
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Report No. 1 196O-97 1 SC)
Therim al Sciencet. Ino.

November 1., 1994
APPENDICES

External stress skin stapled into place on outlet of special tray fitting.

External stress skin stapled into place on free end of cable trays (note sign idicates
that 3M M20-A material will be added to tops of supports).

#4 A Po
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53 .'
I ,(epo)rl No,. 11960U97 18i
'1'h1r.,l Scitic , I nc.

NovAPPEI)etI: 1994
A lP PE N~)I C( lI ,-S

External stress skin installed over special tray fitting.

External stress skin installed over special tray fitting.
46cA P%
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Report No. 1196()-97 18(
Ther mual Science. I nc.

November 15. 1994
APPENDICES

Strip material installed on bottom of special tray fitting.

Mounds of trowel grade material installed over nuts and washers.
40GA Po,
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[o p oi No. 1 06U-9-1 I86i
'11h rnf-1 ii Science. Inc.

Not\!em rer 1.. 1991
APPENDI F' ES

Strip of material to be installed along joint in top of special tray fitting enclosure.

Strip of material covered with external stress skin and installed over joint.
GCjA Po
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Report No. I 1960- 9718
ThIernial Science, Inc.

.November 15. 199'1
APPENDI CES

External stress skin patches stapled in place over trowel grade mounds.

5LL 0o
I t

Mounds of trowel grade material installed over nuts and washers.
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Report No. I 1960()-971 8(i
Thermal Science. 111c.

November 15. 1,994
APPENDICES

External stress skin patches stapled in place over trowel grade mounds.

Trowel grade material applied over external stress skin on surface of test sample.
eGA Po
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Trowel grade material applied over external stress skin on surface of test sample.

Test sample with enclosure installed.
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Report No. 11960-97136
Thermal Science, Inc.

November 15, 1994
APPENDICES

3M material wrapped around top of support member.

--. ; -I- - - 11

First layer of 3M material wrapped around vertical sections of support members.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

First layer of 3M material secured to support member with stainless steel tie wire.

Second and final layer of 3M material installed on top of support member.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Second and final layer of material installed on support and secured with foil tape.

Second layer of 3M material secured with stainless steel tie wire.
10c"A Ao.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Completed application of two layers of 3M material on all vertical supports.
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View of test deck on furnace after thirty minutes of fire exposure.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

es fun at e o fir- epsr (n hour).

Test furnace at end of fire exposure (one hour).

Test deck removed from test furnace and prepared for hose stream test.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Underside of test sample prior to hose stream test.

Water hose stream test.
aCA Pot

0 .5

Ar CO

00At0

540
t-., A <-



Report No. 11960-97186
Thermal Science, Inc.

November 15. 1994
APPENDICES

Water hose stream test.

Water hose stream test.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Water hose stream test.

Water hose stream test.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Water hose stream test.

Rear of special. tray fitting after hose stream test (note exposed external stress
skin on outlet of fitting).
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Underside of tray fitting after hose stream test.

Underside of tray fitting after hose stream test.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Underside of cable trays after hose stream test.

Underside of cable tray assembly after hose stream test.
*GA Po

0 A4

V*oxb w



Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

Rear of cable trays after hose stream test.

Right end of cable trays after hose stream test.
QGA Poe
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

VP I

o"'~t

Typical support member after hose stream test.

Left end of tray assembly after hose stream.
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Report No. 11960-97186
Thermal Science, Inc.

November 15, 1994
APPENDICES

..

Front of test assembly after hose stream.

a .I . . .

External stress skin removed from cable trays.
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External stress skin removed from cable trays.

External stress skin removed from fitting (note material under strip).
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Material removed from rear outlet of fitting.

Material removed from rear outlet of fitting.
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Material removed from front outlet of fitting.
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Material removed from front outlet of fitting.
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Material removed from top of fitting.

View of interior of special tray fitting.
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Material removed from top of fitting.

View of interior of special tray fitting.
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Material removed from tray side rails.

Material removed from tray side rails.
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Material removed from free end of cable trays.

Material removed from top of cable trays.
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Interior of cable trays.

Material removed from bottom of cable trays.
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Material removed from bottom of cable trays.
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3M material removed from top of vertical support member.
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Material removed from vertical support member.

Material removed from support member.
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Appendix G

THERMO-LAG® 330-1 INSTALLATION DETAILS
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TEST REPORT TRANSMrITAL FORM

To: Rubin Feldman
Thermal Science, Inc.
2200 Cassens Drive
St. Louis, MO 63026
(314) 349-1233

Re: Project No. 11960-97185 and 11960-97186

Enclosed, please find our final report on the above referenced
projects. 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 of 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




