
es: 885
PROJECT ALL DISCIPLINE MECHANICAL

CONTRACT TV-92362V UNIT 0

DESCRIPTION FIRE ENDURANCE TESTING

h DOCUMENT NO. 11960-97260

I R 92 9412 12 -86 5

QA Cecwd

FIRE ENDURANCE TEST
OF THERMO.LAG@330-1

FIRE PROTECTIVE ENVELOPES
(Box Enclosures Encasing a Gang of Seven 4
in. Steel Conduits and Individual Enclosures

on 3/4 in. Aluminum and Steel Conduits)

Project No. 11960-97260
(Volume 1 of 2)

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

December 1, 1994

Prepared For.

Tennessee Valley Authority
P.O. Box 11127

Chattanooga, TN 37401

in cooperation with

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

4 A Poo

C-

9501120206 941223 . 4'.
PDR11AOD2OC6K 05000390 IOA6
PA PDR



Report No. 11960-97260
TVA / Thermal Science, Inc.

December 1, 1994
Page ii

ABSTRACT

A gang of seven 4 in. diameter steel conduits , a single 3/4 in.
aluminum conduit and a single 3/4 in. diameter steel conduit, each
clad with a nominal thickness of 5/8 in. Thermo-Lag® 330-1 and
various upgrades as described herein, were evaluated in accordance
with the Tennessee Valley Authority TEST PLAN 'One Hour Fire
Endurance Tests of Conduits 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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MfQlODUCTION

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.

OBJECTW

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 Conduits Protected with the TSI
Thermo-LagFire Barrier System, Revision 1 and Supplement 1 to the U.S.
Nuclear Regulatory Commission Generic Letter 86-10, both of which may be found
in Appendix B of this document. For reasons of clarity and to reduce redundancy,
many items discussed in the Test Plan have not been duplicated elsewhere in this
document.
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FIRE TEST FURNACE

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

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

The fire exposure is controlled to conform with the standard time-temperature
curve shown in Figure 1, as determined by the table below:
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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
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diffuse-flame propane gas burners symmetrically located across the floor of the
furnace and controlled by individual gas flow valves, with the overall gas flow to
the furnace being controlled by a single gas control valve. Capable of a maximum
heat output of 5 million Btu/hour, these burners are arranged well below the
exposed face of the specimen to ensure an even temperature at the surface of the
specimen. Windows are located on two sides of the furnace to allow observation of
the specimen during fire exposure. The depth of the furnace is variable, being
increased to the desired amount by the addition of concrete blocks around the
perimeter ledge. These blocks are lined with ceramic fiber blanket to minimize
the heat loss from the furnace and to decrease the time required for the furnace
walls to heat up. For these tests, the walls are built up from their normal height
of 40 in. to a total height of slightly over 79 in. from the furnace floor to the top of
the ledge.

The fire test is controlled according to the standard time-temperature curve, as
indicated by the average temperature obtained from the readings of the furnace
interior thermocouples symmetrically located across the specimen, 12 in. away.
The thermocouples are enclosed in protection tubes of such material and
dimensions that the time constant of the thermocouple assembly lies between 5.0
and 7.2 minutes, as required by the E 119 standard. The furnace temperature
during a test is controlled such that the area under the time-temperature curve is
within 10% of the corresponding area under the standard time-temperature curve
for the one hour test period.

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

THERMOCOUPLES

Temperatures on the interior of the fire protected systems were measured with
Type K, 24 gauge, Chromel-Alumel electrically welded thermocouples formed
from Chromel and Alumel wires of "special limits of error (±1.1PC)," and covered
with Teflon® PFA insulation. The Teflon® insulation material begins to break
down at temperatures above 500'F. Temperature readings above 500'F can not be
guaranteed as accurate since the thermocouple conductors may no longer be
adequately separated.
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DATA ACQUISITION SYSTEM

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

HOSE STREAM TEST

According to the Test Plan, following the fire exposure test, the test specimen is
removed from the test furnace, lifted approximately 6 ft. from the ground (as
measured from the lowermost part of the specimen), slowly turned (nominally 6
to 8 revolutions per minute) and exposed to the impact, erosion, and cooling effects
of a hose stream directed perpendicular to the exposed surface of the test
specimen as outlined in the standard. The stream is delivered, for a minimum
period of 5 minutes, through a 1-1/2 in. fog nozzle with an adjustable stream, with
a nozzle pressure of 75 psi, a spray angle of 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.
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TESIASSEMULY

TS- DECK

The test deck consisted of a perimeter of 3 in. structural steel channel, welded
together into an 8 ft by 13 ft rectangle, with the flanges outward. Over the top of
this framework, a layer of 10 GA steel sheet was welded to form a continuous,
smooth top. Pipe sockets (4 in. 0, sch. 40 steel pipe) were then welded onto each
corner, so that 3 in. 0 steel pipe legs could be attached to hold the assembly at a
comfortable working level. Following the installation of the test item, the deck
was reinforced with steel channel positioned so as to minimize any warping,
bending or sagging during the fire test (the size of the channel being selected on
the basis of the amount of stiffness required for that particular assembly), and
then insulated on the fire-side with two 2 in. thick layers of 6 pef 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.
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TEST HTEMS (GENERAL)

As with 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 conduits used in
the test were provided by various vendors, and were similar in design and
representative of those installed in TVA's NPPs.
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WEIGHT OF RACEWAY

RACEWAY CONDUIT
4" Steel Conduit 9.54 lbs/lin.ft

4" Iron Condulet LB 22.3 lbs
3/4" Aluminum Conduit 0.36 lbs/lin.ft

3/4" Aluminum Condulet LB 0.50 lbs
3/4" Steel Conduit 1.04 lbs/lin.ft

3/4" Iron Condulet LB 1.18 lbs

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

Thermo-LagO 330-1 Materials

Thermo-Lage 330-1 materials were supplied by Thermal Science, Inc. (TSI), St.
Louis, MO. Each Thermo-Lage 330-1 V-ribbed panel is 5/8 in. thick (nominal) x
47 in. wide x 77 in. long, with the stress skin monolithically adhered to the panel
on one face. The stress skin is installed adjacent to the surface of the protected
device. Other materials supplied by TSI were Thermo-Lage 330-1 Pre-Formed
Conduit Sections (nominal 5/8 in. thick, 3 ft. long and 3/8 in. thick, 3 ft. long). All
Thermo-Lag® 330-1 panels were measured, saw cut and installed onto the
respective test assembly by Tennessee Valley Authority craft personnel
(insulators) using approved TVA drawings, procedures and specifications. The
phases of installation and inspection were under direct supervision of TVA
engineers.

OtherMaterials

Materials used in conjunction with Thermo-Lage 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 (CONDUITS)

A group of seven 4 in. diameter steel conduits was installed toward the front of the
test deck. Each of the seven conduits passed through a rectangular blockout in
the upper steel deck and entered an iron condulet LB (long side vertical). The
conduit then extended horizontally, into a radial bend and then upward passing
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again through the steel deck. The seven conduits had an overall horizontal
dimension of 120 in. and were spaced 6-1/2 in. apart. Then conduits extended 36
in. under the test deck. All seven conduits were fastened to a central 4 in. square
tube steel "trapeze" type support with a unistrut member welded across the top of
the horizontal section.

A single 3/4 in. diameter steel conduit was installed in the rear left of the test
deck. The 3/4 in. steel conduit passed through a rectangular blockout in the steel
deck and entered a malleable iron condulet LB (long side vertical). The conduit
then extended horizontally, into a radial bend and then upward passing again
through the steel deck. The conduit had an overall horizontal dimension of 52-1/2
in. and extended 36 in. under the test deck. No support means was provided
within the furnace cavity.

A single 3/4 in. diameter aluminum conduit was installed in the rear right of the
test deck. The 3/4 in. aluminum conduit passed through a rectangular blockout
in the steel deck and entered an aluminum condulet LB (long side vertical). The
conduit then extended horizontally, into a radial bend and then upward passing
again through the steel deck. The conduit had an overall horizontal dimension of
52-1/2 in. and extended 36 in. under the test deck. No support means was provided
within the furnace cavity.

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

THERMOCOUPLE PLACEMENT

In order to monitor temperatures in the interior of the raceways, bare #8 AWG
stranded copper wire was instrumented with 24 gauge, Type K, Chromel-Alumel
electrically-welded thermocouples (Special Limits of Error: ±1.1PC, 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
"pres-SURE" tool. Wires instrumented as such were installed in the interior of
each of the installed conduits.

In order to get a realistic measurement of the temperatures on the conduit
surfaces, similar thermocouples were positioned nominally every 6 in. along the
conduits, being held in position by clamping under the head of a #8 x 32 x 1/4 in.
long stainless steel round-head machine screw in a drilled and threaded hole at
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each location. The thermocouple leads were run along the conduits and passed
through the test deck using the same blockout as the conduit.

THERMO-LAG® 330-1 INSTALLATION HIGHLIGHTS

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

Thermo-Lag® 330-1 V-Ribbed Panel (318 in. and 5/8 in. nominal thickness)

These panels were used to construct the top and bottom of the four-sided conduit
enclosures (5/8 in. material), the LB enclosure (5/8 in. and 3/8 in. material), and to
cover the structural support members (5/8 in. material).

Thermo-Lag® 330-1 Pre-Shaped Conduit Sections (3/8 in. and 5/8 in. nominal
thickness)

This material was used to construct the end portion of the ganged conduit
protective envelopes (5/8 in. material). This material was also used to cover the
3/4 in. diameter conduits (5/8 in. and 3/8 in. material).

Thermo-Lag® 330-1 Subliming Trowel Grade Material

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

Application Methods

SEVEN 4 IN. CONDUITS IN A COMMON ENCLOSURE

Pre-Shaped Section/Separate Board Method - For this method of installation,
nominal 5/8 in. pre-shaped conduit sections (appropriate for the size of the
conduits) were installed on the outside edges of the outside conduits. Nominal 5/8
in. board materials (with the V-ribs flattened) was then cut to fit between the 180°
outside sections forming a box with semi-circular ends. Threaded steel rod,
fastened with fender washers and nuts, was then installed 18 in. o.c. between the
inner conduits to secure the top and bottom boards to the conduits. All board
material and pre-shaped conduit sections were pre-buttered on all interior
surfaces that contacted the conduits and/or other panels. The board material was
scored and folded to cover the conduit radial bends. Flat board material was used
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on the ends of this section. Individual pre-shaped conduit sections were used on
one end of the conduit run to demonstrate the interface methods where the
conduits exited the deck. The LBs were enclosed in a single enclosure using the
score and fold method. Other attributes of this installation are:

- Tie wires were installed 6 in. o.c., maximum.
- The "Generic TVA Upgrade" (described later in this text) was applied to the

completed assembly.

"Generic TVA Upgrade" - A skim coat of trowel grade material was applied
to the enclosure and eternal stress skin was installed in it while still wet. The
external stress skin was secured to the enclosure with 1/2 in. long staples (as
necessary), fender washers and nuts (where applicable). Another skim coat of
trowel grade material was applied over the external stress skin and brush
finished smooth.

INDIVIDUAL 3/4 IN. STEEL AND ALUMINUM CONDUITS

Pre-Shaped Section - The LB boxes for each conduit run were formed from a
single piece of Thermo-Lage 330-1, V-ribbed, nominal 5/8 in. thick panels with the
V-ribs hammered flat. The panel for each LB box (sized as required for each
condulet) was made by scoring to the internal stress skin such that the panel
could be folded, along the scored lines, into a box configuration. The boxes were
pre-buttered with Thermo-Lag6 330-1 Trowel Grade material and were secured
with stainless steel tie wire until dry. Trowel grade material was also applied to
the condulet to help hold the box in place. The stress skin flap along the vertical
closure seam was folded over and covered with trowel grade material. Stainless
steel tie wire was used to hold the box in place. All joints and seams were filled in
with Thermo-Lag 330-1 Trowel Grade material.

The conduits were enclosed with nominal 5/8 in. Thermo-Lage 330-1 Pre-Shaped
sections. Straight pre-shaped conduit sections were scored down to the internal
stress skin in several places (to easier facilitate bending) and were bent to conform
to the curvature of the 900 standard conduit bends. Despite the scored lines, the
internal stress skin was torn in places during the forming procedure. These
tears were covered with additional stress skin allowing a 1 in. to 2 in. overlap. The
bent pre-shaped sections were pre-buttered with Thermo-Lage 330-1 Trowel Grade
material and held in place with stainless steel tie wire until dry. The scored lines
and all seams and joints were filled in with Thermo-Lage 330-1 Trowel Grade
material.
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3/4 in. Conduit Upgrade Techniques

After the assembly was dry, the LB boxes were covered with an additional layer of
Thermo-Lag® 330-1, V-ribbed, nominal 3/8 in. thick panels with the V-ribs
hammered flat. The overlay was installed in the same manner as the first layer.
The conduits were then covered with an overlay consisting of Thermo-Lag® 330-1
pre-shaped conduit sections, nominal 3/8 in. thick. All interior surfaces of the
panel pieces and pre-shaped conduit sections were pre-buttered with Thermo-
Lag® 330-1 Trowel Grade material tamped solid with a hammer and temporarily
held in place with stainless steel tie wire until dry. Stainless steel wire mesh was
wrapped, in a single layer, over the material in the radial bend area of both
conduits. The mesh was covered with a thin layer (approximately 1/8 in. thick) of
Thermo-LagO 330-1 Trowel Grade material. Once dry, the temporary ties were
removed and the configurations were gone over with a rasp to smooth out the
rough spots. A thin layer of Thermo-Lag® 330-1 Trowel Grade material was
applied to all the configurations to fill in the low spots. The specimen was again
allowed to dry overnight. Stainless steel tie wire was then applied with a
maximum spacing of 6 in.

TEST RESULTS

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

The test was conducted on October 18, 1994, by Herbert W. Stansberry II, Project
Manager, with the following persons present:

Jiet Singh
J.J. Pierce
Mark Salley
Rick Woody
Brian Gent
Rich Lohman
Tim Hill
Jess Beitel
Deggary N. Priest
Kerry Hitchcock
Connie Humphrey
Cleda Patton
Richard Beasley
Laudencio Castanon

- USNRC
- T.V.A.
- T.V.A.
- T.V.A.
- T.V.A.
- TSI
- TSI
- Hughes Associates
- Omega Point Laboratories,
- Omega Point Laboratories,
- Omega Point Laboratories,
- Omega Point Laboratories,
- Omega Point Laboratories,
- Omega Point Laboratories,
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The furnace was fired at 9:43 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 0:20
(min:sec) the outside surface of the test item was beginning to turn brown, and by
1:04 (min:sec) had ignited fairly uniformly across the exposed surfaces. By 3:32
(min:sec) the furnace was filled with intense smoke and heavy flaming. During
the fire exposure, no visual openings into the raceway were observed.

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

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

Following the hose stream test, the Thermo-Lag( 330-1 pieces remained firmly
affixed. The layer of external stress skin was exposed in spots. 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 in the table on the following page.
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MAXI TEMP. AVG. TEMP.
LOCATION (OF) (OF)

3/4" ALUMINUM CONDUIT
Conduit Surface 226 216
Conduit Bare #8 216 210

3/4" STEEL CONDUIT
Conduit Surface 233 220
Conduit Bare #8 223 213

GANG OF SEVEN CONDUITS
Rear Conduit Surface 287 228
Rear Conduit Bare #8 259 217

6th Conduit Surface 237 215
6th Conduit Bare #8 213 197
5th Conduit Surface 258 213
5th Conduit Bare #8 213 194
4th Conduit Surface 237 212
4th Conduit Bare #8 217 194
3rd Conduit Surface 228 216
3rd Conduit Bare #8 217 195
2nd Conduit Surface 261 216
2nd Conduit Bare #8 216 199

Front Conduit Surface 286 230
Front Conduit Bare #8 263 214

The average initial temperature for all thermocouples at the start of the test was
80'F, yielding an allowable temperature increase of 250'F, or 330'F actual for the
average temperatures. (A 3250F increase above the 80'F initial temperature yields
a maximum allowable individual temperature of 4050F, in accordance with
ASTM E119-88.) All of the thermocouples on within the multiple conduit
enclosures and within the junction box enclosure met the stated criteria.

Post-Test Examination

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

3/4 in. STEEL CONDUIT

LOCATION OBSERVATION

Vertical section above Approximately 1 in. char depth on sections still
condulet LB. covering external stress skin below.

Approximately 3/4 in. char depth under
external stress skin. Outer layer of pre-shaped
sections totally consumed. Inner layer
completely intact.

Condulet LB enclosure. Approximately 1 in. char depth across panels
still covering external stress skin below.
Approximately 3/4 in. char depth under
external stress skin. Outer layer of panels
totally consumed. Inner layer completely
intact.

Horizontal section. Approximately 1 in. char depth on sections still
covering external stress skin below.
Approximately 3/4 in. char depth under
external stress skin. Outer layer of pre-shaped
sections totally consumed. Between 1/2 in. and
5/8 in. uncharred material remaining in inner
layer of material.

Radial bend. Approximately 1 in. char depth on sections still
covering external stress skin below.
Approximately 3/4 in. char depth under
external stress skin. Outer layer of pre-shaped
sections totally consumed. Up to 5/8 in.
uncharred material remaining in inner layer of
material.

Vertical section above radial Approximately 1 in. char depth on sections still
bend. covering external stress skin below.

Approximately 3/4 in. char depth under
external stress skin. Outer layer of pre-shaped
sections totally consumed. Inner layer
completely intact.
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3/4 in. ALUMINUM CONDUrr
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LOCATION OBSERVATION

Vertical section above Approximately 1 in. char depth on sections still
condulet LB. covering external stress skin below.

Approximately 3/4 in. char depth under
external stress skin. Outer layer of pre-shaped
sections totally consumed. Inner layer
completely intact.

Condulet LB enclosure. Approximately 1 in. char depth across panels
still covering external stress skin below.
Approximately 3/4 in. char depth under
external stress skin. Outer layer of panels
totally consumed. Inner layer completely
intact.

Horizontal section. Approximately 1 in. char depth on sections still
covering external stress skin below.
Approximately 3/4 in. char depth under
external stress skin. Outer layer of pre-shaped
sections totally consumed. Between 1/2 in. and
5/8 in. uncharred material remaining in inner
layer of material.

Radial bend. Approximately 1 in. char depth on sections still
covering external stress skin below.
Approximately 3/4 in. char depth under
external stress skin. Outer layer of pre-shaped
sections totally consumed. Up to 5/8 in.
uncharred material remaining in inner layer of
material.

Vertical section above radial Approximately 1 in. char depth on sections still
bend. covering external stress skin below.

Approximately 3/4 in. char depth under
external stress skin. Outer layer of pre-shaped
sections totally consumed. Inner layer
completely intact.
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MULTIPLE CONDUIT ENCILSURE
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LOCATION OBSERVATION

Vertical section above Approximately 3/4 in. char depth on sections.
condulet LB. Between 1/4 in. and 3/8 in. uncharred material

remaining against conduit sections.
Condulet LB enclosure. Approximately 3/4 in. char depth across panels

still covering external stress skin below.
Approximately 1/2 in. char depth under
external stress skin. Approximately 3/8 in.
uncharred material remaining. Material
totally intact at interfaces with individual
enclosures above LBs.

Horizontal section. Approximately 3/4 in. char depth across panels
still covering external stress skin below.
Approximately 1/2 in. char depth under
external stress skin. Approximately 3/8 in.
uncharred material remaining. Material
totally intact at interfaces with support
members.

Radial bend. Approximately 3/4 in. char depth across panels
still covering external stress skin below.
Approximately 1/2 in. char depth under
external stress skin. Approximately 3/8 in.
uncharred material remaining.

Vertical section above radial Approximately 3/4 in. char depth across panels
bend. still covering external stress skin below.

Approximately 1/2 in. char depth under
external stress skin. Approximately 3/8 in.
uncharted material remaining.
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CONCLUSIONS

The ganged conduit enclosures and two individually clad 3/4 in. conduits, 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.
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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 four 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 practice shall be
invoked.

3.0 ACCEPTANCE CRITERIA

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

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

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

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

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

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

4.4 TVA Position on Fire Testing Criteria for Fire Barrier Systems used
to Protect Electrical Cables Required for 10CFR5Q, 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 (ocher 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-Lag ERFBS to the test articles.

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

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

5.1.6 Personnel to install the fire barrier systems.

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

5.2 THERMAL SCIENCE, INC. (TSI)

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

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

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

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

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

5.3.4 Coordinate all phases of the fire test preparation.

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

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

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

5.3.8 Conduct the fire endurance and water hose stream tests.

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

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

5.4 OPL QUALITY ASSURANCE/QUALITY CONTROL

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

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

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

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

6.0 SPECIAL PRECAUTION

6.1 PRECAUTIONS FOR INSTALLATION OF THE ERFBS

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

6.2.1 Proper safety precautions shall be exercised 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 100° F were not
exceeded.

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

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

7.5.1 General

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

7.5.2 Two Sided Boxed Conduits and Cable Tray Supports (Test Deck 4)

This slab will contain eight (8) 4-inch conduits arranged in
two rows of four conduits each and two (2) 1-inch conduits
that enter one side of the slab wall and run the entire length
of the slab and exit the opposite wall. Between the two banks
of conduits will be two sets of cable tray supports with a
small section of tray attached (see drawing in'Appendix A).

7.5.3 Three Sided Conduit Box and Large Junction Box (Test Deck 5)

This deck will be a wall test that contains five (5) 2-inch,
one (1) 2%-inch, and one (1) 3-inch aluminum conduits that
enter through the deck and immediately attach to LB fittings,
turn and run parallel to the deck for approximately ten feet
and terminate with a cap or plug on the end. Another group of
conduits (two 1-inch steel) are routed in the same manner
parallel to the above group. Another group of three 3-inch
aluminum conduits will be mounted perpendicular to the above
conduits and be approximately 3-feet long. A large junction
box (60"x36"x24") will be mounted to the deck (see drawing in
Appendix A).

7.5.4 Four Sided Conduit Boxes and Pull Box (Test Slab 6)

This slab will contain four configurations of conduits. One
configuration will consist of eight 4-inch aluminum conduits
(two rows of four) that enter through one wall of the slab and
exit the opposite wall. One configuration consists of four 3-
inch steel conduits (two rows of two) that enter through one
wall of the slab and exit the opposite wall. One
configuration consists of four 1-inch steel conduits (two rows
of two) that enter through one wall of the slab and exit the
opposite wall. One configuration consists of a 4-inch steel
conduit entering through one wall of the slab and extending to
a pull box (60"x12"x12"), exiting the pull box and exiting the
opposite wall of the slab (see drawing in Appendix A).

7.5.5 Small Conduit and Large Ganged Conduits (Test Deck 7)

This d-ck consist of seven 4-inch steel conduits that each
enter through the deck and extend down to a 900 elbow, turn
horizontally for approximately eight feet and enter a LB and
then exit through the deck. Two small conduits (Y." - one
steel and one aluminum) enter through the deck and extend down
to a 900 elbow, turn horizontally for approximately six feet
and enter a LB and then exit through the deck (see drawing in
Appendix A).
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7.6 CABLE LOADING REQUIREMENTS

All ERFBS will contain a single #8 AWG bare copper conductor within
the ERFBS and are 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 raceway being protected.

7.7 THERMOCOUPLE INSTALLATION

All thermocouples used in this test program shall be provided and
installed by OPL, with QC surveillance by OPL personnel. The
thermocouple wires shall be calibrated (by Lot Number) prior to
installation and/or use, and applicable quality control
documentation records generated. All thermocouples will consist of
24 GA, type K, Chromel-Alumel Teflon PFA insulation (Special Limits
of Error +1.10 C) electrically welded thermojunctions.. Calibration
will consist of manufacturer supplied (and audited) certifications
of calibrations at fire temperatures of thermocouples taken from
both ends of each purchased lot number.

The thermocouples shall be placed at 6" intervals and methods of
attachment shall be in accordance with the requirements of sections
4.18, 19, 20 and 21 of reference 4.3. The thermocouples shall be
attached 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 with
applicable specifications, design drawings and procedures provided
by TVA. Details of the ERFSS configurations including fasteners,
orientation of structural ribs, etc., shall be documented in the
final test report.

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.
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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 D? or equivalent, or 30 days has
elapsed 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 1%-inch fog nozzle set at a
discharge angle of 30° with a nozzle pressure of 75 psig and
a minimum discharge of 75 gpm. The nozzle orifice is to be a l
maximum of 5 feet from the edge of the tested assembly.

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. RI

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.
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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

WASHINGTON, D.C. 2QSW

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 Seoarate
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 reculations. Tnis
guidance refines and clarifies the fire barrier testing acceptance crireria
specified by GL 86-10, for application in that specific (future review)
context.

BACKGROUND

On April 24, 1986, the NRC issued GL 86-10 in order to give the industrV
additional guidance on implementing NRC fire protection requirements. The
guidance in GL 86-10 did not change the requirement to separate one sare
shutdown train from its redundant train with either a 1-hour or a 3-hour fire
rated barrier. in Enclosure 2 to U'L 86-10, the NRC staff responded to
industry questions. Question 3.2.1 of the enclosure provided the staff
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 251, "Standard Methods of Fire Tests of Buildina
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 cave
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
Installing Thermo-Lag Fire Earrier Material," which Cave information on
deficiencies in procedures that the Thermo-Lag vendor (Thermal Science,
Incorporated) provided for constructing Thermo-Lag s30-1 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 zest 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 a
Protective Envelope for Class 1E Electrical Circuits," July 1979.

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

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

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

AREAS OF CONCERN

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

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

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

FIRE ENDURANCE CAPABILITY

NRC Oualification Reouirements and Guidance for Fire Barriers

Section 50.48 of 10 CFR requires that each operating nuclear power plant have
a 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 tha7
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.

2The 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 -Fl
above the assumed 24CC [750F] ambient air temperature, as measured by the

- 3 - March 25, 1994
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F 3) The fire barrier remains intact and does not allow water to be projected
beyond the unexposed surface during the hose stream test.

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

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

The test methods and acceptance criteria specified in Enclosure I are
cceptable for determining the adequacy of fire barrier systems proposed by

F icensees or applicants in the future to satisfy NRC fire protection rules and
Iegulations. Applicants or licensees may propose alternative test methods and
acceptance criteria to demonstrate an equivalent level of protection; the
staff will review such proposals on a case-by-case basis. Enclosure 2 is a
summary comparison of this review guidance against the GL 86-10 acceptance
criteria.

Evaluation and Aoolication of Fire Endurance and Functionalitv Test Results

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

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

ithermocouples within the test specimen at the onset of the fire exposure, during
I he fire test.

- 4 - March 25, l994
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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 effects" 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, Positian 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 tne

deviating conditions should be submitted with the exemotion request. The

review guidance provided in Enclosure 1 provides specific guidance for

demonstrating cable functionality, including subjecting the cables to Megger

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

the insulation-resistance characteristics of the thermally damaged cable and

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

circuit functionality during and after the fire exposure.

IMPLEMENTATION

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

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

cases in which an applicant or licensee has proposed an acceptable alternative

fire endurance test method and acceptance criteria that demonstrates an
equivalent level of fire protection, the NRC will use the methods and the

3 Examples of thermal degradation of cable jacket and insulation materials
are: swollen, split, cracked, blistered, melted, or discolored jacket; exposed

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

conductor.

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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lWpriteria specified in the enclosed review guidance to (1) evaluate fire
-ndurance testing programs proposed by licensees or applicants in the future
for demonstrating compliance with pertinent NRC fire protection rules and
regulations and (2) review the adequacy of the fire barrier systems proposed
in the future by applicants or licensees.

ACTIONS REQUESTED

None.

REPORTING REQUIREMENTS

None.

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 futurereview 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

j cceptable for demonstrating that fire barrier systems can serve the recuiredD re-resistive function and maintain the protected safe shutdown :rain free of
ire damage, (3) contains acceptable options for hose stream testing, and (^)

specifies acceptable criteria for functionality testing of cables when a
deviation would be necessary, such as if the fire barrier temperature risecriteria are exceeded or the cable sustains visible damage.

No generic or plant-specific backfitting is intended or approved at this timein 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 wish the criteria of 10 CFR
30.109 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.

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

Sincerely,

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

Enclosures:
1. --NRC Staff Review Guidance and Fire

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

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

3. NRC Fire Testing Acceptance Criteria
Logic Diagram.

4. List of Recently Issued Generic Letters

Technical contact: Patrick M. Madden, NRR
(301) 504-2354

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 Aooendix 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 reculations, the NRC, in

an effort to clarify its fire protection requirements to the industrv, .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, 1983; and GL 85-10.

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

which took precedence over previous staff guidance, 
provided staff

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

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

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

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

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

of a standard license condition, a licensee 
can make changes wnich do not

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

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

The aforementioned NRC documents provided NRC staff 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
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guidance on combustibility of structural materials and tests for demonstrating

low flame spread properties.

The following sections of this document provide the objective for providing

safe shutdown related fire barriers in nuclear power plants, definition of

fire protection terms related to fire barriers, and the NRC fire endurance

test acceptance criteria for fire barriers used to separate safe shutdown

functions within the same fire area.

II. OBJECTIVE OF FIRE BARRIERS USED TO SEPARATE SAFE SHUTDOWN FUNCTIONS

WITHIN THE SAME FIRE AREA

Fire rated barriers are used in nuclear power plants to provide fire area

separation between redundant safety-related components and safe shutdown

functions. They provide fire resistance protection, as required by

Appendix R5, to one safe shutdown train in those fire areas which contain

both trains. The objective of the safe shutdown related Appendix R fire

barrier is to ensure that a safe shutdown train is conservatively protected

from fire-related thermal damage. The necessity for these fire barriers has

been verified by multiple probabilistic risk assessments (PRAs). These PRAs

indicated that, even with fire barriers installed, fires are a major

contributor to core melt probabilities.

It is the position of the NRC that fire endurance ratings of building

Pconstruction 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-te-moerature fire

endurance exposure, unexposed side temperature rise, and hose stream

impingement) are considered to have a specific fire resistance rating.

Enclosure 1 Lo 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 decrade at 450 'F is free from fire damage at

325 'F." (Emphasis added.) In addition, the staff response stated that, "for

newly identified conduit and cable trays requiring such wrapping new materials

5 For advanced reactor designs, redundant safe shutdown functions are

required to be located in separate 3-hour fire areas.
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which meet the 325 eF criterion should be used, or justification should be

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

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

temperature is sufficiently below the cable insulation ignition temperature."

(Emphasis added.)

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

which do not exceed 163 0C [325 'f] cold side temperature 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 tneir

supports), including beams, joists, columns, pene-ration seals or closures,

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

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

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

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

established test. acceptance criteria (fire barrier test acceptance cr.teria

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 havino a structural base of noncombustible material, with a surfacing

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

when measured in accordance with ASTM E-8L, "Surface Burning Characteristics

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

by BTP Appendix A, Position D.l.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 unexDosed side of the fire barrier to rise 139 0C [Z50 `F

above the assumed 24 0C [75 'F] ambient air temperature, as measured by t

thermocouples within the test specimen at the onset of the fire exposure cur.,

the fire test.

- 3 -
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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 unexDose-
side for a period of time equivalent to the fire resistance rating
required of the barrier;

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

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

if the above criteria are met for fire barrier walls, filoors. 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 ooenin-s
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 IILM, "Fire Barrier Penetration Seal Qualification," states

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

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

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

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

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

and automatic fire suppression and detection system for each redundant train

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

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

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

shutdown train remains free of fire damaae.

In 1984 Appendix R workshops held with industry, and later in GL 25-10, the

staff provided cuidance 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 oF] above their initial

temperatures.

- 5 -
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AThe staff considers the fire endurance qualification test for fire barrier
tmaterials applied directly to a raceway or component to be successful if the
following conditions are met:

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

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

- Irrespective of the unexposed side temperature rise during the
fire test, if cables or components are included in the fire
barrier test specimen, a visual inspection should be performed.7
Cables should not show signs of degraded conditionsP resultinc
from the thermal a2f Fects 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 wititout prozec t rn
the cable tray supports, then the test program should duolicate these fielc
conditions. In addition, the fire test procram should encomoass 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
confiourations reoresentative 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 Lest specimen, these cables should be representative of
the installed plant-specific cables.

Measuring cable temperatures is not a reliable means fcr determining excessive
temperature conditions which may occur at any point alone the length of tne
cable durino 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 me'hod
for raceway fire barrier systems for insurance purposes. This method, "Fire
Endurance Protective Envelope Systems for Class 1E Electrical Circuits."
specified that cable temperatures be monitored by thermocouples. Industry
considers this the proper location for determining the temperature rise within
the raceway fire barrier system. Since cable jackets have a low thermal'
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W 3onductivity, the actual local temperatures of the cable jackets indications
v 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 sDecimen 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.

Thermocouole Placement - Test Specimens Containino Cables

Mhe followino are acceptable placements of thermocouples for determini,,c the
TBhermal performance of raceway or cable tray fire barrier systems that contain

cables during the fire exposure:

Conduits - The temperature rise on the unexoosed surface 0o a fire
barrier system installed on a conduit should be measured by piacino 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 Lest 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 Lo
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[ inch.] installation tolerance is acceptable

- 8 - Enclosure 1
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surface of the cables closest to the top and towards the center of the
fire barrier. The bare copper wire is more responsive than cable
jackets to temperature rise within the fire barrier enclosure. The
temperature changes measured along the bare copper conductors provide
indication of joint failure or material burn through conditions.
Thermocouples should be placed every 152 mm [6 inches] down the
longitudinal center along the outside surface of the cable tray side
rails and along the bare copper conductors. Thermocouples should also
be placed immediately adjacent to all structural members, supports, and
barrier penetrations.

Junction Boxes (JB) - The temperature rise on the unexposed surface of a
fire barrier system installed on junction boxes should be measured by
placing thermocouples on either the inside or the outside of each JB
surface. Each JB surface or face should have a minimum of one
thermocouple, located at its geometric center. in addition, one
thermocouple should be installed for every one square fOot of 38 surface

area. These thermocouples should be located at the geometric centers of
the one square foot areas. At least one thermocouple should a'so be
placed within 25 mm [1 inch] of each penetration connector/inter-face.

Airdrops - The internal airdrop temperatures should be measured by
thermocouples placed every 303 mm [12 inches] on the cables routed
within the air drop and by a stranded AWG 8 bare copper conductor routed
inside and along the entire length of the airdrop system with
thermocouples installed every 152 mm [6 inches] alone the lencth of the
copper conductor. The copper conductor should be in close proximity
with the unexposed surface of the fire barrier material. Ther,,ocouoles
should also be placed immediately adjacent to all supports and barrier
penetrations.

With the exception of airdrops, the installation of therlocouoles 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 or
performance should be averaged together and the basis of acceptance will be
based on the individual averages. The following-method of averaginc should
be followed:

Conduits - The thermocouples applied to the outside metal surFace of1 the
conduit should be averaged together.

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

Enclosure I- 9
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will be averaged separately from the other side rail. III ;,(,(II
temperature conditions measured by thermocouples on the two h I
conductors should be averaged separately. '''big

Junction Boxes - For small JBs which have only one thern)(
on each JB surface, the individual JB surface thermocoup<(IOI 1 " H'loll
averaged together. For larger JBs which have more that O. III I01 I1 I)1 .11 I
placed on each JB surface, the thermocouples on the indivl Il0  ,"'II
surfaces should be averaged together. ' I

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

The averages of any thermocouple group during the fire test sIjotI,,I
139 'C [250 'F] above the unexposed side temperature within the l, "
test specimen at the onset of the fire endurance test. In addit.I0 ,1, I"'t
temperature of each individual thermocouple will be evaluated. InIils
thermocouple conditions should not exceed the 139 'C [250 'F] (Let,,92t1 Io H

by more than 30 percent. "X" Il.

Thermocouole Placement - Test SDecimens Without Cables

The following are acceptable thermocouple placements for deterni in
thermal performance of raceway or cable tray fire barrier Systemr lii I
ontain cables:{l,,,

Conduits - The temperature rise of the unexposed surface {, ,
barrier system installed on a conduit should be measured by
thermocouples every 152 mm [6 inches] on the exterior condi TI.
between the conduit and the unexposed surface of the fire I'rIl
material. These thermocouples should be attached to the exiI.,.It
conduit surface opposite of the test deck and closest to .. I"
fire source. The internal raceway temperatures should be ,
stranded AWG 8 bare copper conductor routed through the Ur, ,
the conduit system with thermocouples installed every 152 , t
along the length of the copper conductor. Thermocouples ImuW Itl,,
placed immediately adjacent to all structural members, sup,,. 1  l *,.,,I,,

barrier penetrations. "ii,

Cable Trays - The temperature rise on the unexposed surface. (U
barrier system installed on a cable tray should be measurerd 'I,
thermocouples every 152 mm [6 inches] on the exterior surre 1s' Pint II

II 0 1tray side rails between the side rail and the fire barrier
Internal raceway temperatures should be measured by a strar(i 'd AW(; ,
bare copper conductor routed on the top of the cable tray rulls, ('

the entire length and down the longitudinal center of the (fla1Ii I OIu
with thermocouples installed every 152 mm [6 inches] along 1.1, nIIII
the copper conductor. Thermocouples should be placed imrro(lljI
adjacent to all structural members, supports, and barrier i
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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 placinq
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 tooether. 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 °Fl above
the unexposed side temperature within the fire barrier test specimen at the
onset of the fire endurance test. In addition, the temperature or each
individual thermocouple will be evaluated. Individual thermocouple conditions
should not exceed the 139 'C (250 'F] temperature rise by more than
30 percent.

- 11 - Enclosure I



Generic Letter 86-10, Supp. 1 - 12 - Enclosure 1

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

VI. HOSE STREAM TESTS

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

For safe shutdown related fire barrier systems referenced in Section IV and
duplicate electrical cable tray or raceway and component fire barrier tes
specimens that have been exposed to the h-duration test fire exposure, the
staff finds the hose stream application specifi ed 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 F[-inch] p',aypipe nozzle
onto the test specimen after the fire exposure test. The stream is aoolied
with the nozzle orifice positioned 6.1 meters [20 feet'] away from the center
OF the test specimen at a pressure of 207 kPa [30 psi]. The application of
t-a stream is to all exposed parts of the specimen for a minimum durati on of

fe lor a I-hour barrier and 2½ minutes for a 3-hour barrier.

r.s an alternate for electrical raceway fire barrier test specimens, the
aoolication 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 oressure of 207 kPa [3C 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
2 minutes for a 3-hour barrier); or

- The stream applied at random to 211 exposed surfaces of the test
specimen through a 3.8 cm [1%-inch] foo nozzle set at a discharge
angle of 30 decrees with a nozzle pressure of 517 kPa [75 psi] and
a minimum discharge of 284 1pm [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
2-hour and 3-hour barriers); or

- The stream applied at random to all exposed surfaces of the test
specimen throuch 3.8 cm [1½-inch] fog nozzle set at a discharge

lE angle of 2-5 decrees with a no zle pressure of 517 kPa [75 psi] aEn
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a minimum discharge of 284 1pm [75 gpm] with the tip of the nozz'.
at a maximum of 3 meters [10 feet] from the test specimen.
(Duration of the hose stream application - 5 minutes for both 1-
hour and 3-hour barriers.)

VII. FIRE BARRIER COMBUSTIBILITY

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

Fire barrier materials used as radiant energy heat shields inside containment
and used to achieve a combustible free zone are reouired to be noncombustible
as defined in Section III.

VIII. REFERENCES

U.S. Nuclear Reaul atorv Commission
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Capability."
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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 identi fy
the onset of fire damage to the cables within the raceway fire barrier test
specimen during the fire endurance test period. The circuit inteqrizy 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 intecrity 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 te'
time-temperature profile, the EQ test data would provide a viable mechanism
ensure cable functionality. A large body of EQ test data for many cable types
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Jsts today. The use of EQ data represents a cost-effective approach for
addressing cable functionality for fire tests for those cases where the 163 'C
[325 *F] limit is exceeded.

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

IV. CABLE INSULATION TESTS

The two principal mate-ials used as cable insulation and cable jackets by the
nuclear industry are 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 0F] Thermosetting electrical conductor
insulation materials usually retain their electrical properties under short-
term exposures to temperatures as high as 260 0C [500 0F]. Insulation
esistance (Megger) tests provide indications of the condition of the cable

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

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

Tf Megoer tests are not performed at frequent intervals during the fire
exposure, indications of insulation damage in insulation miay go undetected.
When removed from elevated temperatures, insulation will reset. Meacer 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 durina
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.

keMeoger tests (pre-fire, during the fire [if performed], and immediately
er the fire test conditions) should be done conductor-to-conductor for

tiL-concuctor 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) > (SK+1 Meaa-ohm I * 1000 (ft) I
Length (ft)

Where K = 1 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 = 13,000 V do).

The table below summarizes the Meager and Hi-Pot test voltaces'° which, when
applied to power, control and instrumentation cables, WOUdG constitute an
acceptable cable functionality test.

OPERATING MEGGER TEST HIGH PJT ENTIAL
TYPE VOLTAGE VOLTAGE TEST VOLTAGE

Power > 1000 V ac 2500 V dc 60%o 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 d. 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 a: less
than 1000 V ac.

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

10 The review guidance for Megger and Hi-Pot test voltages was derived fror
IEEE 383-1974, IEEE 422-1986 and IEEE 690-1984.
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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 expnsing 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:

1. 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-ground
faults 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 imposedon the raceway by the solid stream test, described in UL 1724,Appendix B, paragraph 63.16, is not required to be performed.

VI. CABLE THERMAL EXPOSURE THRESHOLD

The following analysis, which is based on determinino 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 'F] during exposure to an externalfire of a duration equal to the required fire resistance rating of thebarrier. For this example the TET limit for Brand X cable is 83 C [150 °F]above the cable operating temperatures within the fire barrier system at theonset of the external fire exposure. The cable TET limits in conjunction witha post test visual cable inspection and the Hi-Pot test described above shouldadily demonstrate the functionality of the cable circuit during and after ab re.



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

The normal cable operating temperature can be determined by loading cable
specimens installed within a thermal barrier system in the test configuration
with rated voltage and current. The TET temperature limits for most cable
insulation may be obtained from the manufacturer's published data which is
given as the short-circuit rating limit. With the known TET and normal
operating temperature for each thermal barrier system configuration, the
maximum temperature rise limit within a fire barrier system may then be
determined.
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COMPARISON OF FIRE ENDURANCE TEST CRITERIA
FOR FIRE BARRIER SYSTEMS USED TO SEPARATE

SAFE SHUTDOWN FUNCTIONS WITHIN THE SAME FIRE AREA

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

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

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

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

Hose Stream Test -

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

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

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

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

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

Barrier Condition -
Cotton wastLe nas not
been used in raceway
fire barrier testing as
an indicator of tarrier
failure. Visual
inspection process
provides a be..er
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

Enclosure 2
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GL 86-10, SUPP. 1

Cable condition - When
cables are included in
the test specimen,
post-fire condition
must be visually
inspected. Cables
should show no signs o-
degraded conditions
resulting from the
thermal affects of the
fire exposure.

F

GL 86-10

Cable condition - No
consideration given to
determining the
material condition of
the cable.

RATIONALE FOR
CLARIFICATION

Cable condition - The
objective of these fire
barriers is to assure
that thermal damage to
protected safe shutdown
cables or components
does not occur.

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

Functionality should be
demonstrated if any of
the preceding criteria
lre exceeded (Note 5).

.ethods when cables are
excluded from test
specimen:

Comparison of internal
6emp. profiles to EQ
|nd LOCA test data.

nir oven test of cables
at rated voltaoe with
Megger and Hi-Pot tests
(Note 6)

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

Demonstration of
functionality should
also consider operating
6emperature of the
cables inside the fire
larrier at the onset cf
l e fire exoosure.

Functionality - No
guidance provided. Up
to licensees to
demonstrate by
engineering analysis.
Analysis kept on file
for NRC review.
Engineering analysis
generally based on
internal temperature
below the ignition
temperature. No
consideration given
cable operating
temperatures within the
barrier at the onset of
the fire exposure.

Functionality is
considered to be a
deviation from the
acceotance criteria and
must be justified on a
case-by-case boasis
which includes an
assessment of cable
jacket material.

I I

I I- --.. .

I

Enclosure 2- 2 -
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Note 1: The 163 C [325 °F3 temperature condition was established by

allowing the internal temperature on the raceway surface to rise a

maximum of 139 'C [250 'F3 above the initial temperature of the

test specimen (assumed to be 24 UC £75 °F]).

Note 2: NFPA 251/ASTM-EI19 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 OC + 42 'C = 181 -C [250 0F + 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 :hat 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.a. high raceway temperature, barrier ooenincs, water

projection, cable damage) which deviate from the acceptance

criteria, an engineering analysis which clearly demonstra es 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 jus-viying 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, plan.-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 .est (50

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

POSITION ON FIRE TESTING CRITERIA
FOR FIRE BARRIER SYSTEMS USED TO

PROTECT ELECTRICAL CABLING REQUIRED
FOR 10 CFR 50 APPENDIX R COMPLIANCE

&aclground

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

Discussion

The Code of Fe ral Regulations (CFR), Title 10 Part 50 Domestic Licensing of
Production and tilization Facilities, Appendix R, Fire Protection Program for
Nuclear Power F cilities Operating Prior to January 1, 1979, paragraph III.G.2
provides the re uirements for fire protection and safe shutdown capability. If
redundant train are located in the same fire area and a licensee does not
provide 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. Separtion of cables and equipment and associated non-safety circuits
of redund nt trains by a fire barrier having a 3-hour rating. Structural
steel fo ing a part of or supporting such fire barriers shall be
protected to provide fire resistance equivalent to that required of the
barrier;

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

A fire wall desi
is considered a
mechanical and q
grated' under t
presently no gen
applicable to I
Existing method,
barrier systems,
application of f
electrical clrS
OGuidelines for
test method was
and acceptance 1

gn that has passed on appropriate test method (e.g., NFPA 251)
'rated' barrier. Components which penetrata fire walls, such as
lectrical penetrations, fire doors, and HYAC fire dampers, are
eir own unique test method and acceptance criteria. There is
!rally accepted test method and acceptance criteria specifically
ire barrier enclosures applied to electrical cable systems.
intended for other purposes have been utilized to test such
but none of these standards are fully appropriate to this unique
Ire barrier materials. In an attempt to define a test method for
uit protection, American Nuclear Insurers (ANI) prepared
ire Stop and Wrap Systems at Nuclear Facilities". However, this
intended to be used 'for Insurance purposes only'.2 The method
riteria in the ANI document are not definitive.

Position

The fire testing methodology and acceptance criteria for electrical cable systems
should be uniqu to these systems. Underwriters Laboratory currently has an
appropriate tes 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. scope of the test method Is:

* Measureme t of temperature changes within the electrical circuit
protectiv 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.

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

Details such as
method. The te-
E-119, as used I
the use of the
conductor to sli
the thermocoupl
tests as descri

thermocouple types and placements are discussed in this test
t follows the standard time-temperature curve specified in ASTh
n other fire endurance tests (e.g., NFPA 251). The test allows
actual installed cables or a No. 8 AWG (3.38mn) bare copper
Mulate the electrical circuits. With the bare conductor method
> measurements can be correlated to actual cable qualification
ied in Appendix B of UL Subject 1724.

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

2
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available for det rmining the fire resistance rating of electrical fire barrier
systems. TVA wi I use UL Subject 1724 with the following clarifications to
perform tests of Thermo-lag 330 electrical circuit protective systems intended
for use at Watts Mar:

(I) The exteri'pr surface temperature of the electrical raceway will be
recorded (gold side of the barrier). If the average temperature recorded
by the ext rior thermocouples is less than 250sF (121iC) above their
initial teqperature and no individual thermocouple is in excess of 325oF
(163oC) abov e its initial temperature, the fire barrier will be considered
acceptable Ifor use with any type cable.

(2) Section 6, :Internal Fire ExDosure 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 vith a fuse or breaker that will actuate prior to the jacket of
a faulted cable reaching its auto-ignition temperature (for existing
designs) or reaching its insulation damage temperature (for new designs)
for all credible low impedance and bolted faults.6  No other ignition
sources exist within the protective barrier.

(3) Section 5, 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 dl charge of 75 gpm. 7 TVA considers that this would accurately
represent he mechanical impact, erosion and cooling effects that would
exist in lVA's nuclear power plant environment. The hose stream test
shall be p rformed within ten minutes of the completion of the fire test.
The durati n and application will follow the requirements of UL 1724 Table
5.1. Th nozzle will be located a maximum of ten feet measured
horizontal y from the outside edge of the testing assembly. Acceptance
shall be b sed on the fire barrier system remaining intact with minimal
material f aking. (The alternative test called for by the 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 syttems as installed in a nuclear power plant).

3
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All thermocouples were spaced 6' o.c.
and were held in place by clamping the
thermojunction under the head of a
small screw tapped into the bottom
conduit surface.

OMEGA POINT LABORATORIES, INC.
Project No. 11960-97260

TVA/TSI

Fig. 7 Thermocouple Locations -
3/4" Conduits, Test Deck #7, Rev. 1

Drawn by:A:% Date: 7/z</4
Appr'd by: CM Date: 7/14r/yf
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Front-most conduit in array of seven.

All thermocouples were spaced 6' o.c.
and were held in place by clamping
the thermojunction under the head of a
small screw tapped into the bottom
conduit surface.

rC #74

OMEGA POINT LABORATORIES, INC.
Project No. 11960-97260

TVA / TSI

Fig. 8 Thermocouple Locations -
4' Conduit #1, Test Deck #7, Rev. 1

Drawn by>4~ r Date: 7/?7f
Appr'd by: C C. y,, Date: 7/skt
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NOTE:

Second conduit from front in array of
seven.

All thermocouples were spaced 6 o.c.
and were held in place by clamping
the thermojunction under the head of a
small screw tapped into the bottom
conduit surface.

TC #75 ; .- , TC #105 \TC #106

TC #76 TC #10

TC #77 TO #10 , OMEGA POINT LABORATORIES, INC.

#92 TC #95
TC #78/

, TC #84 TC #88 TC #
TC #79 \\

TC #80/ - - - -

TC #82 TC #83 TC #85 TC #86 TC #87 TC #89

Project No. 11960-97260

TVA / TSI

Fig. 9 Thermocouple Locations -
4" Conduit #2, Test Deck #7, Rev. 1

Drawn by: Date: ?/f%
Appr'd by: 7/Ds/9
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NOTE:

Third conduit from front in array of
seven.

All thermocouples were spaced 6"
o.c. and were held in place by
clamping the thermojunction under
the head of a small screw tapped
into the bottom conduit surface.

OMEGA POINT LABORATORIES, INC.
Project No. 11960-97260

TVA / TSI

Fig. 10 Thermocouple Locations -
4" Conduit #3, Test Deck #7, Rev. 1

Drawn by:./04 Date: 7/2sl-/O
Appr'd by: Date:



NOTE:

Fourth conduit from front in array of
seven.

All thermocouples were spaced 6"
o.c. and were held in place by
clamping the thermojunction under
the head of a small screw tapped
into the bottom conduit surface.

/ 7 L - f -A
4.9 TC#151 TC #153 TC #155
TC #150

OMEGA POINT LABORATORIES, INC.
OMEGA POINT LABORATORIES, INC.

Project No. 11960-97260

TVA / TSI

Fig. 11 Thermocouple Locations -
4" Conduit #4, Test Deck #7, Rev. 1

Drawn by:,&./ s Date: %'.%7Voy
Appr'd by: eH . Date: ,//g



NOTE:

Fifth conduit from front in array of
seven.

All thermocouples were spaced 6"
o.c. and were held in place by
clamping the thermojunction under
the head of a small screw tapped
into the bottom conduit surface.

| | R ':,8:::S §@+B B C2 .>:e...c..': " 'i.4'i.-- it ,.R >. .. '.....- ' -- '.-

. --... ....

TC #171w>

TC #172k

TC #173I-

TC #174

TC #175,

TC #176

TC #177
TC #178

TC #

TC #184 TC #186 TC #188

I
/ V - -JL

31 TC#183 TC #185 TC #187 TC #189
TC #182 T

TC #191

IT
rc #190

I

c #192

1

TC #201 _ TC #202

TC #200 .

TC #199 OMEGj

TC #198

TO #1 9 4 T #19

Fig. 1

TO #196
TO #195 Drawn t

TC #193 Appr'd t

TC #180

TO #18
179

4A POINT LABORATORIES, INC.
Project No. 11960-97260

TVA / TSI

2 Thermocouple Locations -:
onduit #5, Test Deck #7, Rev. 1

by: Date: 71z;/tsl
by: f;% Date: -1'; I /4



NOTE:

Sixth conduit from front in array of
seven.

All thermocouples were spaced 6"
o.c. and were held in place by
clamping the thermojunction under
the head of a small screw tapped
into the bottom conduit surface.

TC

TC #204

TC #205<

* ~~~~~~~~...... s. .,:.**t.* .....=-- -:*---

I , .. . .. .. .. .. .. l

TC #206

TC #207 ,

TC #208 "

TC #209
TC #210

TC #

TC #212

21

TC #216 TC #218 TC #220

-/ / -Li
3 TC#215 TC #217 TC #219 TC#221
TC #214 Tl

TC #223

TC #224
C #222

TC #233 \TC #234

TC #232 g

TC #231 OMEG.

TC #23

TC #22610 #229

Fig. 1
4\ C

TC #228
TO #227 Drawn I

. TC #225 Appr'd tTC #21
1

A POINT LABORATORIES, INC.
Project No. 11960-97260

TVA / TSI

3 Thermocouple Locations -
:nduit #6, Test Deck #7, Rev. 1

Date: 710-rf
by: d ~ Date: 7/
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NOTE:

Seventh conduit from front in array of
seven.

All thermocouples were spaced 6"
o.c. and were held in place by
clamping the thermojunction under
the head of a small screw tapped
into the bottom conduit surface.

TC #235-

TC #236_

TC #237i

TC #238
TC #244

TC #239

TC #240

TC #241
TC #242 / TC #245

TC #243 TC O

TC #248 TC #250 TC #252

1

TC #251 TC #25

TC #255

I.
* U * U

i3 TC #256
TC #254

TC #265 _ \ TO #266

TC #264-

TC #26 OMEG,

TC #262

TCO#258 TC# 61

Fig. 1

TO #260
TO #259 Drawn I

TC #257 Apprd
f[-~

TO #247 TC #249
#246

A POINT LABORATORIES, INC.
Project No. 11960-97260

TVA / TSI

14 Thermocouple Locations -
:nduit #7, Test Deck #7, Rev. 1

by:) Date: 7/ZJ7zf
b Y: ,,,> ~- Date: 71a/
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260

Pis Log is to be used to document the precise
location of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

V

Project #:

Test Deck #:

Item:

97260

7

Aluminum 3/4" Conduit Surface

TC Number Description of exact physical location
El On outside surface of the conduit, 2" below deck insulation.
E2 On outside surface of the conduit, 6" below previous thermocouple.
E3 On outside surface of the conduit, 6" below previous thermocouple.
E4 On outside surface of the conduit, 6" below previous thermocouple.
E5 On outside surface of the conduit, 6" below previous thermocouple.
E6 On outside surface of the condulet, 6" below previous thermocouple.
E7 On outside, bottom surface of the condulet, 4 1/2" below and 1 1/2" right of

previous thermocouple.
E8 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E9 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E10 On outside, bottom surface of the conduit, 6" from previous thermocouple.
Eli On outside, bottom surface of the conduit, 6" from previous thermocouple.
E12 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E13
E14
E15

On outside, bottom surface of the conduit, 6" from previous thermocouple.
On outside, bottom surface of the conduit, 6" from previous thermocouple.
On outside,
thermocoup

bottom surface of the conduit elbow, 6" from previous
le.

E16 On outside surface of the conduit elbow, 6" from previous thermocouple.
E17 On outside surface of the conduit, 6" above previous thermocouple.
E18 On outside surface of the conduit, 6" above previous thermocouple.
E19 On outside surface of the conduit, 6" above previous thermocouple.
E20 On outside surface of the conduit, 6" above previous thermocouple.
E21 On outside surface of the conduit, 6" above previous thermocouple, 2" below

deck insulation.

£

*

t

*

i

£
NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
ILEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260
I

IOTE:
his Log is to be used to document the precise

iocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #: 97260

Test Deck #: 7

Item: Steel 3/4" Conduit Surface

TC Number Description of exact physical location
E22 On outside surface of the conduit, 2" below deck insulation.
E23 On outside surface of the conduit, 6" below previous thermocouple.
E24 On outside surface of the conduit, 6" below previous thermocouple.
E25 On outside surface of the conduit, 6" below previous thermocouple.
E26 On outside surface of the conduit, 6" below previous thermocouple.
E27 On outside surface of the condulet, 6" below previous thermocouple.
E28 On outside, bottom surface of the condulet, 4 1/2" below and 1 1/2" right of

previous thermocouple.
E29 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E30 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E31 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E32 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E33 On outside, bottom surface of the conduit, 6" from previous thermocouple.
J;34

'M~' i Un outside, bottom surface of the conduit, 6" from previous thermocouple.
On outside, bottom surface of the conduit. 6" from nrevioiis thermnenoin1.

E36 On outside, bottom surface of the conduit elbow, 6" from previous
Ithermocouple.

E37 On outside surface of the conduit elbow, 6" from previous thermocouple.
E38 On outside surface of the conduit, 6" above previous thermocouple.
E39 On outside surface of the conduit, 6" above previous thermocouple.
E40 On outside surface of the conduit, 6" above previous thermocouple.
E41 On outside surface of the conduit, 6" above previous thermocouple.
E42 On outside surface of the conduit, 6" above previous thermocouple, 2" below

deck insulation.

.4

N 0U1. 1E;I s snail Dee numbered sequentially from I upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.

OLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260

FSTE:
,s Log is to be used to document the precise

.ocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

V

Project #: 97260

Test Deck #: 7

Item: 4" Conduit Surface

Front-most 4" Conduit in Array

TC Number Description of exact physical location
E43 On outside surface of the conduit, 2" below deck insulation.
E44 On outside surface of the conduit, 6" below previous thermocouple.
E45 On outside surface of the conduit, 6" below previous thermocouple.
E46 On outside surface of the condulet, 6" below previous thermocouple.
E47 On outside surface of the condulet, 6" below previous thermocouple.
E48 On outside surface of the condulet, 6" below previous thermocouple.
E49 On outside, bottom surface of the condulet, 4 1/2" below and 1 1/2" right of

previous thermocouple.
E50 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E51 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E52 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E53 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E54
E55
E56
E57

On outside, bottom surface of the conduit, 6" from previous thermocouple.
On outside, bottom surface of the conduit, 6" from previous thermocouple.
On outside, bottom surface of the conduit, 6" from previous thermocouple.
On outside, bottom surface of the conduit, 6" from previous thermocouple.

E58 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E59 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E60 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E61 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E62 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E63 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E64 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E65 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E66 On outside, bottom surface of the conduit elbow, 6" from previous

thermocouple.
E67 On outside surface of the conduit elbow, 6" from previous thermocouple.
E68 On outside surface of the conduit elbow, 6" from previous thermocouple.
E69 On outside surface of the conduit elbow, 6" from previous thermocouple.
E70 On outside surface of the conduit elbow, 6" from previous thermocouple.
E71 On outside surface of the conduit elbow, 6" from previous thermocouple.
E72 On outside surface of the conduit elbow, 6" from previous thermocouple.
E73 On outside surface of the conduit, 6" above previous thermocouple.
E74 On outside surface of the conduit, 6" above previous thermocouple, 2" below

deck insulation.

97

)TE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
pper wire), and E (engineering TC), for instance cl, E35, etc.
LEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260

, Log is to be used to document the precise
.ocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

I.

Project #:

Test Deck #

Item:

97260

7

4" Conduit Surface

Second 4" Conduit From Front

TC Number Description of exact physical location
E75 On outside surface of the conduit, 2" below deck insulation.
E76 On outside surface of the conduit, 6" below previous thermocouple.
E77 On outside surface of the conduit, 6" below previous thermocouple.
E78 On outside surface of the condulet, 6" below previous thermocouple.
E79 On outside surface of the condulet, 6" below previous thermocouple.
E80 On outside surface of the condulet, 6" below previous thermocouple.
E8 1 On outside, bottom surface of the condulet, 4 1/2" below and 1 1/2" right of

previous thermocouple.
E82 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E83 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E84 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E85 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E86 On outside, bottom surface of the conduit, 6" from previous thermocouple.
F87 On outside, bottom surface of the conduit, 6" from previous thermocouple.

On outside, bottom surface of the conduit, 6" from previous thermrocouple.
WIr-I .I 0 -- - 1 CjA-3- ,. f_~ _ - ,- 41 I

hb~~p On outside, bottom suriace 01 Mel CUflUUIL, K) ilrUin pretVIUU.i L~itel1t~LF1;

E90 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E91 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E92 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E93 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E94 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E95 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E96 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E97 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E98 On outside, bottom surface of the conduit elbow, 6" from previous

____________thermocouple.

E99 On outside surface of the conduit elbow, 6" from previous thermocouple.
E100 On outside surface of the conduit elbow, 6" from previous thermocouple.
E101 On outside surface of the conduit elbow, 6" from previous thermocouple.
E102 On outside surface of the conduit elbow, 6" from previous thermocouple.
E103 On outside surface of the conduit elbow, 6" from previous thermocouple.
E104 On outside surface of the conduit elbow, 6" from previous thermocouple.
E105 On outside surface of the conduit, 6" above previous thermocouple.
E106 On outside surface of the conduit, 6" above previous thermocouple, 2" below

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

opper wire), and E (engineering TC), for instance cl, E35, etc.
LAE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260

FpTE:
is Log is to be used to document the precise
ication of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #:

Test Deck #

Item:

I

TC Number Description of exact physical location
E107 On outside surface of the conduit, 2" below deck insulation.
E108 On outside surface of the conduit, 6" below previous thermocouple.
E109 On outside surface of the conduit, 6" below previous thermocouple.
E110 On outside surface of the condulet, 6" below previous thermocouple.
E111 On outside surface of the condulet, 6" below previous thermocouple.
E112 On outside surface of the condulet, 6" below previous thermocouple.
E113 On outside, bottom surface of the condulet, 4 1/2" below and 1 1/2" right of

previous thermocouple.
E114 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E115 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E116 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E117 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E118 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E119
E120
T.1 91

On outside, bottom surface of the conduit, 6" from previous thermocouple.
On outside, bottom surface of the conduit, 6" from previous thermocouple.
(bn n-vi+0;rln l++rtm acvrfanc r f +'hc trnrii;+ i" frorm, nroivialia 0h rnArntin1cpE122J1 OnlW outsd,1U bottJIom Lurface of th o 6"UllU'U Ufro prev ioAU the rVm o -co .

E122 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E123 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E124 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E125 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E126 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E127 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E128 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E129 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E130 On outside, bottom surface of the conduit elbow, 6" from previous

thermocouple.
E131 On outside surface of the conduit elbow, 6" from previous thermocouple.
E132 On outside surface of the conduit elbow, 6" from previous thermocouple.
E133 On outside surface of the conduit elbow, 6" from previous thermocouple.
E134 On outside surface of the conduit elbow, 6" from previous thermocouple.
E135 On outside surface of the conduit elbow, 6" from previous thermocouple.
E136 On outside surface of the conduit elbow, 6" from previous thermocouple.
E137 On outside surface of the conduit, 6" above previous thermocouple.
E138 On outside surface of the conduit, 6" above previous thermocouple, 2" below

deck insulation.

9 9

INUI.J IUS Si all De 1u MLiUJeu sequentially IL UJ. 1 uiwaius IUI eULaL UUtJr asstlU~y. rrLeli2Lx sl. u aUUeu. ab -- "'m. - '

pper wire), and E (engineering TC), for instance cl, E35, etc.
ILEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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I THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260 I

Pis Log is to be used to document the precise
location of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #: 97260

Test Deck #: 7

Item: 4" Conduit Surface

Fourth 4" Conduit From Front

TC Number Description of exact physical location
E139 On outside surface of the conduit, 2" below deck insulation.
E140 On outside surface of the conduit, 6" below previous thermocouple.
E141 On outside surface of the conduit, 6" below previous thermocouple.
E142 On outside surface of the condulet, 6" below previous thermocouple.
E143 On outside surface of the condulet, 6" below previous thermocouple.
E144 On outside surface of the condulet, 6" below previous thermocouple.
E145 On outside, bottom surface of the condulet, 4 1/2" below and 1 1/2" right of

previous thermocouple.
E146 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E147 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E148 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E149 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E150 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E151
E1 52
V.1 AR

On outside, bottom surface of the conduit, 6" from previous thermocouple.
On outside, bottom surface of the conduit, 6" from previous thermocouple.

E1U54ll Onouts1i, botLto surface ofthe UU c11onduit, " f 1rom prviou trc le -- -- -V .

E154 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E155 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E156 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E157 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E158 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E169 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E160 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E161 On outside, bottom surface of the conduit , 6" from previous thermocouple.
E162 On outside, bottom surface of the conduit elbow, 6" from previous

thermocouple.
E163 On outside surface of the conduit elbow, 6" from previous thermocouple.
E164 On outside surface of the conduit elbow, 6" from previous thermocouple.
E165 On outside surface of the conduit elbow, 6" from previous thermocouple.
E166 On outside surface of the conduit elbow, 6" from previous thermocouple.
E167 On outside surface of the conduit elbow, 6" from previous thermocouple.
E168 On outside surface of the conduit elbow, 6" from previous thermocouple.
E169 On outside surface of the conduit, 6" above previous thermocouple.
E170 On outside surface of the conduit, 6" above previous thermocouple, 2" below

deck insulation.
lIN ~JJLtl. Igo Lie uuiuueieu CAi-liJ iu f 1 l f uah n. ac r rn l. h njjo fl
INV~ff: 11,S 5alU De nluillereu sequenlalully IrtIII 1 upwalub IVIr Ca.-I uuec& abbe=LUVLy.. Cr1-Cale~ a--~l --- -~UC AD -UIW

lopper wire), and E (engineering TO), for instance cl, E35, etc.
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260

Pis Log is to be used to document the precise
location of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #: 97260

Test Deck #: 7

Item: 4" Conduit Surface

Fifth 4" Conduit From Front

TC Number Description of exact physical location
E171 On outside surface of the conduit, 2" below deck insulation.
E172 On outside surface of the conduit, 6" below previous thermocouple.
E173 On outside surface of the conduit, 6" below previous thermocouple.
E174 On outside surface of the condulet, 6" below previous thermocouple.
E175 On outside surface of the condulet, 6" below previous thermocouple.
E176 On outside surface of the condulet, 6" below previous thermocouple.
E177 On outside, bottom surface of the condulet, 4 1/2" below and 1 1/2" right of

previous thermocouple.
E178 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E179 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E180 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E181 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E182 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E183 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E184 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E185 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E186 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E187 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E188 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E189 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E190 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E191 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E192 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E193 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E194 On outside, bottom surface of the conduit elbow, 6" from previous

thermocouple.
E195 On outside surface of the conduit elbow, 6" from previous thermocouple.
E196 On outside surface of the conduit elbow, 6" from previous thermocouple.
E197 On outside surface of the conduit elbow, 6" from previous thermocouple.
E198 On outside surface of the conduit elbow, 6" from previous thermocouple.
E199 On outside surface of the conduit elbow, 6" from previous thermocouple.
E200 On outside surface of the conduit elbow, 6" from previous thermocouple.
E201 On outside surface of the conduit, 6" above previous thermocouple.
E202 On outside surface of the conduit, 6" above previous thermocouple, 2" below

deck insulation.
m.-L Lt; 1 snan De num~erea seque.,blau 1 U 4',-,4, 4 - ,l-1.,, PIn II ha. nrDlpl q fnXlnW qA
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licopper 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. 97260

VpT E:
s Log is to be used to document the precise

vocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #:

Test Deck

Item:

97260

.# 7

4" Conduit Surface

Sixth 4" Conduit From Front

TC Number Description of exact physical location
E203 On outside surface of the conduit, 2" below deck insulation.
E204 On outside surface of the conduit, 6" below previous thermocouple.
E205 On outside surface of the conduit, 6" below previous thermocouple.
E206 On outside surface of the condulet, 6" below previous thermocouple.
E207 On outside surface of the condulet, 6" below previous thermocouple.
E208 On outside surface of the condulet, 6" below previous thermocouple.
E209 On outside, bottom surface of the condulet, 4 1/2" below and 1 1/2" right of

previous thermocouple.
E210 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E211 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E212 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E213 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E214 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E215
E216
E9,17

On outside, bottom surface of the conduit, 6" from previous thermocouple.
On outside, bottom surface of the conduit, 6" from previous thermocouple.
On uts.ide. hottom siirfareP of the conduit 6" from nrevious thermocouple.A,,- - - - -- - - - - - - - - - - - - - - - --.- - - - -I-- - - - - - - -r~

E218 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E219 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E220 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E221 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E222 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E223 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E224 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E225 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E226 On outside, bottom surface of the conduit elbow, 6" from previous

thermocouple.
E227 On outside surface of the conduit elbow, 6" from previous thermocouple.
E228 On outside surface of the conduit elbow, 6" from previous thermocouple.
E229 On outside surface of the conduit elbow, 6" from previous thermocouple.
E230 On outside surface of the conduit elbow, 6" from previous thermocouple.
E231 On outside surface of the conduit elbow, 6" from previous thermocouple.
E232 On outside surface of the conduit elbow, 6" from previous thermocouple.
E233 On outside surface of the conduit, 6" above previous thermocouple.
E234 On outside surface of the conduit, 6" above previous thermocouple, 2" below

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

lopper wire), and E (engineering TC), for instance cl, E35, etc.
LEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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I THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260

is Log is to be used to document the precise
.3cation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #: 97260

Test Deck #: 7

Item: 4" Conduit Surface

Seventh 4" Conduit From Front

TC Number Description of exact physical location
E235 On outside surface of the conduit, 2" below deck insulation.
E236 On outside surface of the conduit, 6" below previous thermocouple.
E237 On outside surface of the conduit, 6" below previous thermocouple.
E238 On outside surface of the condulet, 6" below previous thermocouple.
E239 On outside surface of the condulet, 6" below previous thermocouple.
E240 On outside surface of the condulet, 6" below previous thermocouple.
E241 On outside, bottom surface of the condulet, 4 1/2" below and 1 1/2" right of

previous thermocouple.
E242 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E243 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E244 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E245 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E246 On outside, bottom surface of the conduit, 6" from previous thermocouple.
F.947 -I

.Lj: -I

U1 AI

On outside, bottom surface of the conduit, 6" trom previous thermocouple.
On outside, bottom surface of the conduit, 6" from previous thermocouple.
no%- -- r;p- ,J4-1..1,- -. A,4 P," -from rnyrA01mic tfharmnominlp

E2z5 On outslUe, bottom surLace of tlhe UonUUit, 6" flrom pviusV thermocouple.
E250 On outside, bottom surface of the conduit, 6" from previous thermocouple.

E251 On outside, bottom surface of the conduit, 6" from previous thermocouple.

E252 On outside, bottom surface of the conduit, 6" from previous thermocouple.

E253 On outside, bottom surface of the conduit, 6" from previous thermocouple.

E254 On outside, bottom surface of the conduit, 6" from previous thermocouple.

E255 On outside, bottom surface of the conduit, 6" from previous thermocouple.

E256 On outside, bottom surface of the conduit, 6" from previous thermocouple.

E257 On outside, bottom surface of the conduit, 6" from previous thermocouple.
E258 On outside, bottom surface of the conduit elbow, 6" from previous

thermocouple.
E259 On outside surface of the conduit elbow, 6" from previous thermocouple.
E260 On outside surface of the conduit elbow, 6" from previous thermocouple.
E261 On outside surface of the conduit elbow, 6" from previous thermocouple.

E262 On outside surface of the conduit elbow, 6" from previous thermocouple.
E263 On outside surface of the conduit elbow, 6" from previous thermocouple.

E264 On outside surface of the conduit elbow, 6" from previous thermocouple.

E265 On outside surface of the conduit, 6" above previous thermocouple.
E266 On outside surface of the conduit, 6" above previous thermocouple, 2" below

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

Ipper wire), and E (engineering TC), for instance cl, E35, etc.

LEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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| THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260

Fis Log is to be used to document the precise
location of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #: 97260

Test Deck #: 7

Item: Bare #8 AWG Copper Wire in

Aluminum 3/4" Conduit

TC Number Description of exact physical location
C267 On bare #8 wire in conduit, 2" below deck insulation.
C268 On bare #8 wire in conduit, 6" below previous thermocouple.
C269 On bare #8 wire in conduit, 6" below previous thermocouple.
C270 On bare #8 wire in conduit, 6" below previous thermocouple.
C271 On bare #8 wire in conduit, 6" below previous thermocouple.
C272 On bare #8 wire in conduit, 6" below previous thermocouple.
C273 On bare #8 wire in conduit, 6" below previous thermocouple.
C274 On bare #8 wire in conduit, 6" below previous thermocouple.
C275 On bare #8 wire in conduit, 6" below previous thermocouple.
C276 On bare #8 wire in conduit, 6" below previous thermocouple.
C277 On bare #8 wire in conduit, 6" below previous thermocouple.
C278 On bare #8 wire in conduit, 6" below previous thermocouple.
C279 On bare #8 wire in conduit, 6" below previous thermocouple.

On bare #8 wire in conduit, 6" below previous thermocouple.
On bare #8 wire in conduit, 6" below previous thermocouple.

C282 I On bare #8 wire in conduit, 6" below previous thermocouple.
C283 On bare #8 wire in conduit, 6" below previous thermocouple.
C284 On bare #8 wire in conduit, 6" below previous thermocouple.
C285 On bare #8 wire in conduit, 6" below previous thermocouple.
C286 On bare #8 wire in conduit, 6" below previous thermocouple.
C287 On bare #8 wire in conduit, 6" below previous thermocouple.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I
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4
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I
)TE:

104l-

C280
C281

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



I THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260
I

pTE:
His Log is to be used to document the precise
Ication of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #:

Test Deck #:

Item:

97260

7

Bare #8 AWG Copper Wire in

Steel 3/4" Conduit

TC Number Description of exact physical location
C288 On bare #8 wire in conduit, 2" below deck insulation.
C289 On bare #8 wire in conduit, 6" below previous thermocouple.
C290 On bare #8 wire in conduit, 6" below previous thermocouple.
C291 On bare #8 wire in conduit, 6" below previous thermocouple.
C292 On bare #8 wire in conduit, 6" below Previous thermocouple.
C293 On bare #8 wire in conduit, 6" below previous thermocouple.
C294 On bare #8 wire in conduit, 6" below previous thermocouple.
C295 On bare #8 wire in conduit, 6" below previous thermocouple.
C296 On bare #8 wire in conduit, 6" below previous thermocouple.
C297 On bare #8 wire in conduit, 6" below previous thermocouple.
C298 On bare #8 wire in conduit, 6" below previous thermocouple.
C299 On bare #8 wire in conduit, 6" below previous thermocouple.
C300 On bare #8 wire in conduit, 6" below previous thermocouple.
C301
C302
P1nQ

On bare #8 wire in conduit, 6" below previous thermocouple.
On bare #8 wire in conduit, 6" below previous thermocouple.

%-.U r ~ t11I uv ai % 111 Li ru I_ i V iu V lV.I %111i lV.%A LLI, '-'. . V , -

C304 On bare #8 wire in conduit, 6" below previous thermocouple.
C305 On bare #8 wire in conduit, 6" below previous thermocouple.
C306 On bare #8 wire in conduit, 6" below previous thermocouple.
C307 On bare #8 wire in conduit, 6" below previous thermocouple.
C308 On bare #8 wire in conduit, 6" below previous thermocouple.

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

IPLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
-
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260 1D(

OTE:
his Log is to be used to document the precise

location of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #: 97260

Test Deck #: 7

Item: Bare #8 AWG Copper Wire in

Front-most 4" Conduit in Array

TC Number Description of exact physical location
C309 On bare #8 wire in conduit, 2" below deck insulation.
C310 On bare #8 wire in conduit, 6" below previous thermocouple.
C311 On bare #8 wire in conduit, 6" below previous thermocouple.
C312 On bare #8 wire in conduit, 6" below previous thermocouple.
C313 On bare #8 wire in conduit, 6" below previous thermocouple.
C314 On bare #8 wire in conduit, 6" below previous thermocouple.
C315 On bare #8 wire in conduit, 6" below previous thermocouple.
C316 On bare #8 wire in conduit, 6" below previous thermocouple.
C317 On bare #8 wire in conduit, 6" below previous thermocouple.
C318 On bare #8 wire in conduit, 6" below previous thermocouple.
C319 On bare #8 wire in conduit, 6" below previous thermocoui e.
C320 On bare #8 wire in conduit, 6" below previous thermocouple.
C321 On bare #8 wire in conduit, 6" below previous thermocouple.
C322 On bare #8 wire in conduit, 6" below previous thermocouple.
C323 On bare #8 wire in conduit, 6" below previous thermocouple.
C324 On bare #8 wire in conduit, 6" below previous thermocouple.
C325 On bare #8 wire in conduit, 6" below previous thermocouple.
C326 On bare #8 wire in conduit, 6" below previous thermocouple.
C327 On bare #8 wire in conduit, 6" below previous thermocouple.
C328 On bare #8 wire in conduit, 6" below previous thermocouple.
C329 On bare #8 wire in conduit, 6" below previous thermocouple.
C330 On bare #8 wire in conduit, 6" below previous thermocouple.
C331 On bare #8 wire in conduit, 6" below previous thermocouple.
C332 On bare #8 wire in conduit, 6" below previous thermocouple.
C333 On bare #8 wire in conduit, 6" below previous thermocouple.
C334 On bare #8 wire in conduit, 6" below previous thermocouple.
C335 On bare #8 wire in conduit, 6" below previous thermocouple.
C336 On bare #8 wire in conduit, 6" below previous thermocouple.
C337 On bare #8 wire in conduit, 6" below previous thermocouple.
C338 On bare #8 wire in conduit, 6" below previous thermocouple.
C339 On bare #8 wire in conduit, 6" below previous thermocouple.
C340 On bare #8 wire in conduit, 6" below previous thermocouple.

$

i

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

I



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260 117

FOTE:
his Log is to be used to document the precise

ocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

I

TC Number Description of exact physical location
C341 On bare #8 wire in conduit, 2" below deck insulation.
C342 On bare #8 wire in conduit, 6" below previous thermocouple.
C343 On bare #8 wire in conduit, 6" below previous thermocouple.
C344 On bare #8 wire in conduit, 6" below previous thermocouple.
C345 On bare #8 wire in conduit, 6" below previous thermocouple.
C346 On bare #8 wire in conduit, 6" below previous thermocouple.
C347 On bare #8 wire in conduit, 6" below previous thermocouple.
C348 On bare #8 wire in conduit, 6" below previous thermocouple.
C349 On bare #8 wire in conduit, 6" below previous thermocouple.
C350 On bare #8 wire in conduit, 6" below previous thermocouple.
C351 On bare #8 wire in conduit, 6" below previous thermocouple.
C352 On bare #8 wire in conduit, 6" below previous thermocouple.
C353 On bare #8 wire in conduit, 6" below previous thermocouple.
C354 On bare #8 wire in conduit, 6" below previous thermocouple.
C355 On bare #8 wire in conduit, 6" below previous thermocouple.
C356 On bare #8 wire in conduit, 6" below previous thermocouple.
C357 On bare #8 wire in conduit, 6" below previous thermocouple.
C358 On bare #8 wire in conduit, 6" below previous thermocouple.
C359 On bare #8 wire in conduit, 6" below previous thermocouple.
C360 On bare #8 wire in conduit, 6" below previous thermocouple.
C361 On bare #8 wire in conduit, 6" below previous thermocouple.
C362 On bare #8 wire in conduit, 6" below previous thermocouple.
C363 On bare #8 wire in conduit, 6" below previous thermocouple.
C364 On bare #8 wire in conduit, 6" below previous thermocouple.
C365 On bare #8 wire in conduit, 6" below previous thermocouple.
C366 On bare #8 wire in conduit, 6" below previous thermocouple.
C367 On bare #8 wire in conduit, 6" below previous thermocouple.
C368 On bare #8 wire in conduit, 6" below previous thermocouple.
C369 On bare #8 wire in conduit, 6" below previous thermocouple.
C370 On bare #8 wire in conduit, 6" below previous thermocouple.
C371 On bare #8 wire in conduit, 6" below previous thermocouple.
C372 On bare #8 wire in conduit, 6" below previous thermocouple.

.1

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

Project #: 97260

Test Deck #: 7

Item: Bare #8 AWG Copper Wire in

Second 4" Conduit From Front



I THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260 1I
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OTE:
phis Log is to be used to document the precise
location of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #: 97260

Test Deck #: 7

Item: Bare #8 AWG Copper Wire in

Third 4" Conduit From Front.

TC Number Description of exact physical location
C373 On bare #8 wire in conduit, 2" below deck insulation.
C374 On bare #8 wire in conduit, 6" below previous thermocouple.
C375 On bare #8 wire in conduit, 6" below previous thermocouple.
C376 On bare #8 wire in conduit, 6" below previous thermocouple.
C377 On bare #8 wire in conduit, 6" below previous thermocouple.
C378 On bare #8 wire in conduit, 6" below previous thermocouple.
C379 On bare #8 wire in conduit, 6" below previous thermocouple.
C380 On bare #8 wire in conduit, 6" below previous thermocouple.
C381 On bare #8 wire in conduit, 6" below previous thermocouple.
C382 On bare #8 wire in conduit, 6" below previous thermocouple.
C383 On bare #8 wire in conduit, 6" below previous thermocouple.
C384 On bare #8 wire in conduit, 6" below previous thermocouple.
C385 On bare #8 wire in conduit, 6" below previous thermocouple.

l i C386 On bare #8 wire in conduit, 6" below previous thermocouple.
li C387 On bare #8 wire in conduit, 6" below previous thermocouple.

C388 On bare #8 wire in conduit, 6" below previous thermocouple.
C389 On bare #8 wire in conduit, 6" below previous thermocouple.
C390 On bare #8 wire in conduit, 6" below previous thermocouple.
C391 On bare #8 wire in conduit, 6" below previous thermocouple.
C392 On bare #8 wire in conduit, 6" below previous thermocouple.
C393 On bare #8 wire in conduit, 6" below previous thermocouple.
C394 On bare #8 wire in conduit, 6" below previous thermocouple.
C395 On bare #8 wire in conduit, 6" below previous therm ~couple.
C396 On bare #8 wire in conduit, 6" below previous thermocouple.
C397 On bare #8 wire in conduit, 6" below previous thermocouple.
C398 On bare #8 wire in conduit, 6" below previous thermocouple.
C399 On bare #8 wire in conduit, 6" below previous thermocouple.
C400 On bare #8 wire in conduit, 6" below previous thermocouple.
C401 On bare #8 wire in conduit, 6" below previous thermocouple.
C402 On bare #8 wire in conduit, 6" below previous thermocouple.
C403 On bare #8 wire in conduit, 6" below previous thermocouple.
C404 On bare #8 wire in conduit, 6" below previous thermocouple.

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as tollows: U
copper wire), and E (engineering TC), for instance cl, E35, etc.
IPLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260

F OTE:
This Log is to be used to document the precise
Vocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

I.

Project #: 97260

Test Deck #: 7

Item: Bare #8 AWG Copper Wire in

Fourth 4" Conduit From Front

TC Number Description of exact physical location
C405 On bare #8 wire in conduit, 2" below deck insulation.
C406 On bare #8 wire in conduit, 6" below previous thermocouple.
C407 On bare #8 wire in conduit, 6" below previous thermocouple.
C408 On bare #8 wire in conduit, 6" below previous thermocouple.
C409 On bare #8 wire in conduit, 6" below previous thermocouple.
C410 On bare #8 wire in conduit, 6" below previous thermocouple.
C411 On bare #8 wire in conduit, 6" below previous thermocouple.
C412 On bare #8 wire in conduit, 6" below previous thermocouple.
C413 On bare #8 wire in conduit, 6" below previous thermocouple.
C414 On bare #8 wire in conduit, 6" below previous thermocouple.
C415 On bare #8 wire in conduit, 6" below previous thermocouple.
C416 On bare #8 wire in conduit, 6" below previous thermocouple.
C417 On bare #8 wire in conduit, 6" below previous thermocouple.
C418 On bare #8 wire in conduit, 6" below previous thermocouple.
C419 On bare #8 wire in conduit, 6" below previous thermocouple.
C420 On bare #8 wire in conduit, 6" below previous thermocouple.
C421 On bare #8 wire in conduit, 6" below previous thermocouple.
C422 On bare #8 wire in conduit, 6" below previous thermocouple.
C423 On bare #8 wire in conduit, 6" below previous thermocouple.
C424 On bare #8 wire in conduit, 6" below previous thermocouple.
C425 On bare #8 wire in conduit, 6" below previous thermocouple.
C426 On bare #8 wire in conduit, 6" below previous thermocouple.
C427 On bare #8 wire in conduit, 6" below previous thermocouple.
C428 On bare #8 wire in conduit, 6" below previous thermocouple.
C429 On bare #8 wire in conduit, 6" below previous thermocouple.
C430 On bare #8 wire in conduit, 6" below previous thermocouple.
C431 On bare #8 wire in conduit, 6" below previous thermocouple.
C432 On bare #8 wire in conduit, 6" below previous thermocouple.
C433 On bare #8 wire in conduit, 6" below previous thermocouple.
C434 On bare #8 wire in conduit, 6" below previous thermocouple.
C435 On bare #8 wire in conduit, 6" below previous thermocouple.
C436 On bare #8 wire in conduit, 6" below previous thermocouple.

NIlTP.* Tfc shalinl ha nuimhars'd carmantiAllv trnm 1 iinwArds for each deck aqsemh1v- Prefixes shall be added as follows: C
kcopper wire), and E (engineering TC), for instance cl, E35, etc.
IPLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260

!is Log is to be used to document the precise
o cation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #: 97260

Test Deck #: 7

Item: Bare #8 AWG Copper Wire in

Fifth 4" Conduit From Front

TC Number Description of exact physical location
C437 On bare #8 wire in conduit, 2" below deck insulation.
C438 On bare #8 wire in conduit, 6" below previous thermocouple.
C439 On bare #8 wire in conduit, 6" below previous thermocouple.
C440 On bare #8 wire in conduit, 6" below previous thermocouple.
C441 On bare #8 wire in conduit, 6" below previous thermocouple.
C442 On bare #8 wire in conduit, 6" below previous thermocouple.
C443 On bare #8 wire in conduit, 6" below previous thermocouple.
C444 On bare #8 wire in conduit, 6" below previous thermocouple.
C445 On bare #8 wire in conduit, 6" below previous thermocouple.
C446 On bare #8 wire in conduit, 6" below previous thermocouple.
C447 On bare #8 wire in conduit, 6" below previous thermocouple.
C448 On bare #8 wire in conduit, 6" below previous thermocouple.
C449 On bare #8 wire in conduit, 6" below previous thermocouple.
C450
C451

On bare #8 wire in conduit, 6" below previous thermocouple.
On bare #8 wire in conduit, 6" below previous thermocouple.

C452 I On bare #8 wire in conduit. 6" below previous thermocouple.
C453 On bare #8 wire in conduit, 6" below previous thermocouple.
C454 On bare #8 wire in conduit, 6" below previous thermocouple.
C455 On bare #8 wire in conduit, 6" below previous thermocouple.
C456 On bare #8 wire in conduit, 6" below previous thermocouple.
C457 On bare #8 wire in conduit, 6" below previous thermocouple.
C458 On bare #8 wire in conduit, 6" below previous thermocouple.
C459 On bare #8 wire in conduit, 6" below previous thermocouple.
C460 On bare #8 wire in conduit, 6" below previous thermocouple.
C461 On bare #8 wire in conduit, 6" below previous thermocouple.
C462 On bare #8 wire in conduit, 6" below previous thermocouple.
C463 On bare #8 wire in conduit, 6" below previous thermocouple.
C464 On bare #8 wire in conduit, 6" below previous thermocouple.
C465 On bare #8 wire in conduit, 6" below previous thermocouple.
C466 On bare #8 wire in conduit, 6" below previous thermocouple.
C467 On bare #8 wire in conduit, 6" below previous thermocouple.
C468 On bare #8 wire in conduit, 6" below previous thermocouple.

t

1 a.L %.

TOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
pper wire), and E (engineering TC), for instance cl, E35, etc.
EASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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I THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97260 -I-I I

pOTE:
is Log is to be used to document the precise

ocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #: 97260

Test Deck #: 7

Item: Bare #8 AWG Copper Wire in

Sixth 4" Conduit From Front

TC Number Description of exact physical location
C469 On bare #8 wire in conduit, 2" below deck insulation.
C470 On bare #8 wire in conduit, 6" below previous thermocouple.
C471 On bare #8 wire in conduit, 6" below previous thermocouple.
C472 On bare #8 wire in conduit, 6" below previous thermocouple.
C473 On bare #8 wire in conduit, 6" below previous thermocouple.
C474 On bare #8 wire in conduit, 6" below previous thermocouple.
C475 On bare #8 wire in conduit, 6" below previous thermocouple.
C476 On bare #8 wire in conduit, 6" below previous thermocouple.
C477 On bare #8 wire in conduit, 6" below previous thermocouple.
C478 On bare #8 wire in conduit, 6" below previous thermocouple.
C479 On bare #8 wire in conduit, 6" below previous thermocouple.
C480 On bare #8 wire in conduit, 6" below previous thermocouple.
C481 On bare #8 wire in conduit, 6" below previous thermocouple.
C482 On bare #8 wire in conduit, 6" below previous thermocouple.
C483 On bare #8 wire in conduit, 6" below previous thermocouple.
C484 On bare #8 wire in conduit, 6" below previous thermocouple.
C485 On bare #8 wire in conduit, 6" below previous thermocouple.
C486 On bare #8 wire in conduit, 6" below previous thermocouple.
C487 On bare #8 wire in conduit, 6" below previous thermocouple.
C488 On bare #8 wire in conduit, 6" below previous thermocouple.
C489 On bare #8 wire in conduit, 6" below previous thermocouple.
C490 On bare #8 wire in conduit, 6" below previous thermocouple.
C491 On bare #8 wire in conduit, 6" below previous thermocouple.
C492 On bare #8 wire in conduit, 6" below previous thermocouple.
C493 On bare #8 wire in conduit, 6" below previous thermocouple.
C494 On bare #8 wire in conduit, 6" below previous thermocouple.
C495 On bare #8 wire in conduit, 6" below previous thermocouple.
C496 On bare #8 wire in conduit, 6" below previous thermocouple.
C497 On bare #8 wire in conduit, 6" below previous thermocouple.
C498 On bare #8 wire in conduit, 6" below previous thermocouple.
C499 On bare #8 wire in conduit, 6" below previous thermocouple.
C500 On bare #8 wire in conduit, 6" below previous thermocouple.

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

I1

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck asseibly. Prefixes shall be added as follows: C
1copper 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. 97260

,OTE:
pis Log is to be used to document the precise
location of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #: 97260

Test Deck #: 7

Item: Bare #8 AWG Copper Wire in

Seventh 4" Conduit From Front

TC Number Description of exact physical location
C501 On bare #8 wire in conduit, 2" below deck insulation.
C502 On bare #8 wire in conduit, 6" below previous thermocouple.
C503 On bare #8 wire in conduit, 6" below previous thermocouple.
C504 On bare #8 wire in conduit, 6" below previous thermocouple.
C505 On bare #8 wire in conduit, 6" below previous thermocouple.
C506 On bare #8 wire in conduit, 6" below previous thermocouple.
C507 On bare #8 wire in conduit, 6" below previous thermocouple.
C508 On bare #8 wire in conduit, 6" below previous thermocouple.
C509 On bare #8 wire in conduit, 6" below previous thermocouple.
C510 On bare #8 wire in conduit, 6" below previous thermocouple.
C511 On bare #8 wire in conduit, 6" below previous thermocouple.
C512 On bare #8 wire in conduit, 6" below previous thermocouple.
C513 On bare #8 wire in conduit, 6" below previous thermocouple.
C514 On bare #8 wire in conduit, 6" below previous thermocouple.
C515 On bare #8 wire in conduit, 6" below previous thermocouple.
C516 On bare #8 wire in conduit, 6" below previous thermocouple.
C517 On bare #8 wire in conduit, 6" below previous thermocouple.
C518 On bare #8 wire in conduit, 6" below previous thermocouple.
C519 On bare #8 wire in conduit, 6" below previous thermocouple.
C520 On bare #8 wire in conduit, 6" below previous thermocouple.
C521 On bare #8 wire in conduit, 6" below previous thermocouple.
C522 On bare #8 wire in conduit, 6" below previous thermocouple.
C523 On bare #8 wire in conduit, 6" below previous thermocouple.
C524 On bare #8 wire in conduit, 6" below previous thermocouple.
C525 On bare #8 wire in conduit, 6" below previous thermocouple.
C526 On bare #8 wire in conduit, 6" below previous thermocouple.
C527 On bare #8 wire in conduit, 6" below previous thermocouple.
C528 On bare #8 wire in conduit, 6" below previous thermocouple.
C529 On bare #8 wire in conduit, 6" below previous thermocouple.
C530 On bare #8 wire in conduit, 6" below previous thermocouple.
C531 On bare #8 wire in conduit, 6" below previous thermocouple.
C532 On bare #8 wire in conduit, 6" below previous thermocouple.

DTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
)pper wire), and E (engineering TC), for instance cl, E35, etc.
LEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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Project No. 97260 October 18, 1994

Aluminum
3/4" Conduit

Surface
Max (OF)

0
1
2
3
4
5
6
7
8
9

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

Aluminum
3/4" Conduit

Surface
Avg (OF)

81
81
81
81
81
81
81
81
83
86
88
91
94
98

102
106
111
117
126
137
144
1 50
155
161
168
174
179
183
188
191
194
198
202
205
207
208
209

Time
(min)

80
80
80
80
80
80
80
81
81
83
84
86
89
92
95
99

102
106
111
115
120
125
130
135
140
145
149
153
157
161
165
169
173

177
181
185
189

0

Aluminum
3/4" Conduit "

Bare #8 AWG E
Max (OF)

80
80
80
80
80
80
80
80
81
82
83
84
86
88
90
92
95
98

102
106
112
119
130
140
150
157
161
166
170
174
177
180
184
188
193
200
204

p 0 /4.
A

OftATO~

TVA / TSI

310

Aluminum
3/4" Conduit
3are #8 AWG

Avg (IF)

80
79
79
79
79
79
80
80
80
80
81
81
82
84
85
87
90
92
95
98

102
106
110
115
121
126
132
137
141
146
150
154
158
162
166
170
175

A



Project No. 97260 October 18, 1994

Aluminum
3/4" Conduit

Surface
Max (OF)

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Time
(min)

Aluminum
3/4" Conduit

Surface
Avg (OF)

1 93
197
201
204
206
208
210
212
213
214
215
215
216
215
214
214
214
214
214
214
214
214
214
214

Aluminum
3/4" Conduit
Bare #8 AWG

Max (IF)

206
206
207
208
208
208
210
211
212
212
212
213
216
216
215
214
213
212
212
212
212
213
213
213

Max Temp:
Max Allowed:

TVA / TSI

315

Aluminum
3/4" Conduit
Bare #8 AWG

Avg (OF)

1 80
1 84
189
1 92
1 95
1 97
200
203
205
206
207
208
210
210
209
209
209
209
209
209
209
209
209
210

208
212
214
215
216
218
220
221
223
224
225
226
226
224
222
220
220
220
220
220
220
220
221
221

226
406

216
330

216
405

210
330

GA4
0

p 0 .

'r, 0

4',I
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* Steel Steel Steel Steel

3/4" Conduit 3/4" Conduit 3/4" Conduit 3/4" Conduit

Time Surface Surface Bare #8 AWG Bare #8 AWG

(min) Max (°F) Avg (°F) Max (OF) Avg (IF)

0 80 79 80 78

1 80 79 80 78

2 80 79 80 78

3 80 79 79 78

4 80 79 80 78

5 81 79 80 78

6 81 79 80 78

7 81 79 80 78

8 82 80 80 78

9 83 81 80 78

1 0 85 82 80 79

1 1 87 83 80 79

1 2 89 85 81 80

1 3 92 87 83 81

1 4 95 89 85 82

15 98 92 87 84

16 102 95 90 86

1 7 108 98 94 88

1 8 113 102 98 90

1 9 120 105 102 93

20 130 109 106 96

21 137 113 111 99

22 143 117 116 102

23 149 122 121 105

24 154 126 126 109

25 159 131 133 113

26 160 135 138 117

27 163 139 143 121

28 166 143 147 125

29 168 147 151 129

30 171 151 156 133

31 173 155 160 138

32 177 159 162 142

33 181 162 166 146

34 185 167 170 150

35 188 170 173 153

36 192 174 177 157

(,CA P .

0O 0

'9 4F7
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Project No. 97260 October 18, 1994

Time
(min)

37
38
39
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:

Steel
3/4". Conduit

Surface
Avg (OF)

Steel

3/4" Conduit
Surface
Max (OF)

195
198
201
203
205
208
210
212
214
215
217
219
220
221
223
224
225
226
227
228
229
23C
232
233

220

329

178
181
184
187
189
192
195
197
200
202
204
206
208
209
211
212
214
215
216
217
218
218
219
220

233
405

A
0

3/4"
Bare

Steel
Conduit
#8 AWG

Max (°F)

181
185
188
191
194
196
198
200
202
204
205
207
208
210
211
213
214
216
217
219
220
221
222
223

223
405

Steel
3/4" Conduit

Bare #8 AWG
Avg (OF)

160
164
168
171
174
178
181
184
186
189
191
194
196
198
200
202
204
205
207
208
209
210
212
213

213
328

14.

IVV
4&0 4A¶ 0

TVA / TSI



Project No. 97260TVA / TSI

4" Conduit
Rear-most

Surface
Max (OF)

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

4" Conduit
Rear-most

Surface
Avg (OF)

82
82
82
82
82
83
85
88
91
95
99

104
109
114
119
124
130
135
140
144
149
153
158
160
164
168
173
177
182
188
193
198
202
206
209
212
213

4" Conduit
Rear-most

Bare #8 AWG
Max (OF)

79
79
79
79
79
80
80
80
81
82
83
85
86
88
90
93
95
98

101
104
107
111
114
118
121
125
128
132
136
139
143
146
150
154
157
161
164

o A

80
80
80
80
80
80
80
80
80
81
82
84
86
88
90
92
95
97

100
103

106

109
111

115

118

122
125
13
13•
13•
14
14
15
15(
15
16
16

01

10 O AIO 0

4" Conduit
Rear-most

Bare #8 AWG
Avg (OF)

79
79
79
79
79
79
79
79
79
79

80
80
81
82
82
84
85
86
88
90
92
94
97
99

102
104

5 107
110

5 114
9 117
3 120
7 123
1 127

6 130
8 134

3 137

7 140

October 18, 1994



October 18, 1994Project No. 97260TVA / TSI

4" Conduit 4" Conduit

Time
(min)

37
38
39

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-most
Surface
Max (°F)

214
215

216

218

221

224

228

232

235

239

242

246

249

252

257

260

254

257

262

267

272

277

282

287

287

407

Rear-most
Surface
Avg (OF)

168
172
175
179
182
185
188
191
193
196
199
201
204
206
209
212
214
216
218
220
222
224
226
228

228
329

40A

4" Conduit
Rear-most

Bare #8 AWG
Max (IF)

172
176
180
184
188
192
195
199
202
205
207
210
213
216
219
223
226
230
234
238
242
247
252
259

259
405

4" Conduit
Rear-most

Bare #8 AWG
Avg (0 F)

143
147
150
153
156
160
163
167
170
173
177
180
183
186
189
191
195
198
201
204
207
210
213
217

217
329

.4

'6 . A 1O



October 18, 1994Project No. 97260TVA / TSI

Time
(min)

4" Conduit 4" Conduit

:nd from rear 2nd from rear

Surface Bare #8 AWG

Avg (OF) Max (°F)

A
0

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

4" Conduit

2nd from rear 2
Surface

Max (IF)

84
84
84
84
84
85
86
88
91
94

98
102
106
110
114
119
123
130
134
138
143
147
152
156
158
163
167
171
175
179
183
186
190
194
197
201
205

83
83
83
83
83
83
83
83
83
84
84
85
86
87
89
90
92
94
96
98

100
103
105
108
110
113
116
119
122
126
129
132
135
138
142
145
148

0 .1

1 / oA

81
81
81
81
81
81
81
81
81
81
81
81
82
84
86
88
90
92
95
98

100
103
106
1.09
112
115
118
121
124
13(
133
137
141
144
14;
151
154

4" Conduit
2nd from rear

Bare #8 AWG
Avg (OF)

78
78
78
78
78
78
78
78
78
78
79
79
79
80
80
81
82
83
84
86
87
88
90
92
94
96
98

100
102
105
107
110
112

4 115
118

121
4 124



Project No. 97260 October 18, 1994

Time
(min)

37
38
39
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:

4" Conduit
2nd from rear 2nd

Surface
Max (OF)

208
211
213
214
215
216
217
219
219
221
222
224
226
229
232
234
235
237
236
220
220
220
222
224

237
409

0.

4" Conduit
from rear

Surface
Avg (OF)

151
155
158
162
165
169
173
176
180
183
187
190
193
196
199
202
204
206
208
210
211
212
214
215

215
333

4" Conduit
2nd from rear
Bare #8 AWG

Max (OF)

157
158
162
165
168
171
174
177
180
184
187
190
194
1 97

200
203
205
207
208
210
211
210
211
213

213
406

4" Conduit
2nd from rear
Bare #8 AWG

Avg (OF)

127
130
133
136
139
142
146
149
152
156
159
163
167
170
174
177
180
183
186
189
191
193
195
197

197328

01.

'6 f A ' 0

TVA / TSI

325



Project No. 97260

32cOctober 18, 1994

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30
31
32
33
34
35
36

4" Conduit
from rear

Surface
Avg (°F)

A

0

4" Conduit

3rd from rear 3rd
Surface
Max (OF)

84
84
84
84
84
84
85
89
93

98
103
108
113
118
124
131
136
141
146
150
155
160
162
166
170
175
179
183
187
191
195
200
205
207
209
211
212

4" Conduit
3rd from rear
Bare #8 AWG

Max (OF)

82
82
82
82
82
82
82
82
82
83
84
84
85
86
87
89
90
92
94
96
98

100
103
105
108
111
113
117
120
123
126
129
132
135
138
141
144

I%

80
80
80
80
80
80
80
80
81
82
84
86
88
90
93

96
99

101
104
108
111
114
117
120
124
127
130
133
137
140
143
147
150
153
156
159
162

f. ý , f
14V.

fA-TO'

TVA / TSI

4" Conduit
3rd from rear
Bare #8 AWG

Avg (OF)

79
79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
85
86
88
89
91
93
95
97
99

101
103
105
108
110
112
115
117
120
122



Project No. 97260 October 18, 1994

Time
(min)

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

4" Conduit 4" Conduit
3rd from rear 3rd from rear

Surface Surface
Max (OF) Avg (0 F)

214 147
216 150
219 153
222 157
225 160
228 163
231 166
234 170
237 173
240 176
243 180
247 183
250 186
253 190
258 193
239 195
218 197
214 199
214 202
214 204
214 207
215 209
217 211
219 213

4" Conduit
3rd from rear
Bare #8 AWG

Max (OF)

1 64
1 67
170
173
176
179
182
184
1 87
190
1 93
1 96
200
203
205
206
208
208
208
208
209
210
211
213

Max Temp:
Max Allowed:

TVA / TSI

327

4" Conduit
3rd from rear
Bare #8 AWG

Avg (OF)

1 25
1 28
1 30
133
1 36
1 39
142
145
148
151
1 54
1 57
161
164
1 67
170
173
176
179
181
183
1 86
190
1 94

258
409

213
332

213
405

1 94
329

0e~ A A #

#V AT



Project No. 97260
October 18, 1994

4" Conduit 4" Conduit

4th from rear 4th from rear

Surface Surface

Max (OF) Avg (OF)

0
1
2
3
4
5
6
7
8
9

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

0

83
83
83
83
83
83
84
85
87
89
92
95
98

102
106
109
113
117
121
125
131
135
139
143
147
151
156
160
161
165
169
172
176
179
182
186
189

4" Conduit
4th from rear
Bare #8 AWG

Max (IF)

80
80
80
80
80
80
80
80
80
81
81
82
83
83
84
86
87
88
90
92
94
96
98

100
103
105
108
110
113
116
119
122
125
128
131
134
138

IA

4" Conduit
4th from rear
Bare #8 AWG

Avg (OF)

80
80
80
80
80
80
80
80
80
80
81
82
83
84
86
88
90
92
94
96
99

101
104
107
109
112
115
118
120
123
126
129
132
135
139
142
146

'9AT

TVA / TSI

Time
(min)

79
80
80
80
80
80
80
80
80
80
80
80
80
81
81
82
82
83
84
85
86
87
89
90
92
93
95
97
99

101
103
105
108
110
113
115
118



Project No. 97260 October 18, 1994

Time
(min)

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

4" Conduit 4"1 Conduit

4th from rear 4th from rear

Surface Surface

Max (OF) Avg (OF)

192 141

195 144

197 148

200 151

202 155
207 158
208 162

210 165
211 168

212 172

213 175
214 179
215 182
217 185
218 188
221 192
223 195
225 198
227 200

229 203
231 206
233 208
235 210
237 212

4" Conduit
4th from rear
Bare #8 AWG

Max (OF)

149
153
157
161
1 64
168
172
176
1 80
1 84
188
1 92
1 96
199
202
205
207
208
209
210
212
213
215
217

Max Temp:
Max Allowed:

4 A P .

00

'60 A 0

TVA / TSI

329

4" Conduit
4th from rear

Bare #8 AWG
Avg (0 F)

1.21
1 24
127
1 30
133
1 36
1 39
142
145
148
1 52
1 55
1 58
1 62
1 65
1 68
1 72
175
178
181
184
187
191
1 94

237
408

212
330

217
405

1 94
329



Project No. 97260

330October 18, 1994

4" Conduit
5th from rear 5th

Surface
Max (IF)

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

4" Conduit
from rear

Surface
Avg (OF)

4" Conduit
5th from rear

Bare #8 AWG
Max (IF)

83
83
83
83
83
84
86
89
93
97

101
105
109
113
118
123
129
134
139
143
147
151
155

158
160
163
167
170
174
177
179
183
187
187
189
191
194

82
82
82
82
82
82
82
83
83
83
84
85
86
87
88
89
91
93
94
96
98

101
103
105
108
110
113
116
119
122
125
128
131
135
138
141
144

,OC A

10 c
Vo gATOQ

8080
80
80
80
80
80
80
80
81
82
83
85
87
88
90
92
95
97

100

102
105
107
109

112

115

117

12C
12,

12•

12•

131

13z

13
14(

14"

14

TVA / TSI

4" Conduit
5th from rear

Bare #8 AWG
Avg (OF)

79
79
79
79
79
79
79
79
79
80
80
80
80
81
81
82
83
84

85
86
87
88
90
91
93
95
97

) 99
101

5 103
8 105
1 107
4 110

7 112

0 115
3 117

7 120
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Time
(min)

37
38
39
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:

4" Conduit

5th from rear 5th
Surface

Max (OF)

196
198
200
203
205
206
207
208
209
212
214
215
216
218
219
219
220
221
222
223
224
225
226
228

228
408

4" Conduit
from rear

Surface
Avg (°F)

148
151
154
157
160
164
167
170
173
177
180
184
187
190
193
196
199
202
204
207
209
211
214
216

216
332

4" Conduit
5th from rear

Bare #8 AWG
Max (OF)

150153
156
159
163
167
171
174
178
182
186
190
194
198
202
205
207
208

210

211
212

214~

215
217

217
405

4" Conduit
5th from rear
Bare #8 AWG

Avg (OF)

123
126
129
132
135
138
141
144
148
151
154
158
161
164
168
171
174
177
181
184
187
189
192
195

195329

o C.sA P0 e

VO A
Vo01* AT

TVA / TSI

331



October 18, 1994Project No. 97260

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

4" Conduit
from rear

Surface
Avg (°F)

0ý

4" Conduit

6th from rear 6th
Surface
Max (OF)

83
83
83
83
83
84
85
88
91
95
99

103
108
112
116
121
125
131
136
140
144
148
153
156
158
162
166
170
174
178
181
185
189
192
195
199
203

4" Conduit
6th from rear
Bare #8 AWG

Max (OF)

82
82
82
82
82
82
82
82
82
83
83
84
85
86
87
89
90
92
94
96
98

100
102
105
107
110
113
115
118
122
125
128
132
135
139
142
145

Po

79
79
80
79
79
79
79
79
80
81

82
84
85
87
90
92
94
97

100
102
105
108
111
114
117
120
123
126
129
132
135
138
141
1 44
147
151
15'

co
vor*0

4" Conduit
6th from rear

Bare #8 AWG
Avg (OF)

79
79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
82
83
84
86
87
88
90
91
93
95
97
99

101
103
106
108
111
113
116
119
122

TVA / TSI



Project No. 97260 October 18, 1994

Time
(min)

4" Conduit 4" Conduit

6th from rear 6th from rear
Surface Surface
Max (IF) Avg (OF)

206 149

209 152
212 155
214 159
215 162
216 166
218 170
220 173

222 177
225 180
227 184

230 188
232 191
234 194
236 197

239 200
241 203

244 205
246 207
248 209

251 211

253 213
258 215
261 216

4" Conduit
6th from rear I

Bare #8 AWG
Max (IF)

157
161
164
168
171
175
178
182
185
188
191
193
195
198
200
203
205
207
208
210
211
213
214
216

Max Temp:
Max Allowed:

TVA / TSI

333

4" Conduit
6th from rear
Bare #8 AWG

Avg (OF)

125
128
131
134
138
141
144
148
151
155
159
162
166
169
173
176
180
183
186
189
191
194
197
199

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

261
408

216
332

216
404

199
329

0
PO

VO
ORA 1



Project No. 97260 October 18, 1994

4" Conduit 4" Conduit

7th from rear 7th from rear
Surface Surface

Max (OF) Avg (°F)
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

0

84
84
84
84
84
84
85
88
91
95
99

103
107
112
116
121
126
133
138
143
147
152
157
159
164
169
174
179
183
188
193
197
201
205
207
210
211

4" Conduit
7th from rear

Bare #8 AWG
Max (OF)

82
82
82
82
82
82
82
83
84
85
86
88
90
92
94
97
99

102
105
108
111
115
118
122
126
129
132
136
140
143
147
150
153
157
160
163
166

00

80
79
79
79
79
79
80
80
81
81
83
84
86
87
90
92
94
97

100
103
107
110
113
117
121
125
1 2f
132
13(
14(
144
149
15:
157
161
16.
17(

10 C9
1*O f

TVA / TSI

33!2,

4" Conduit
7th from rear
Bare #8 AWG

Avg (OF)

79
79
79
79
79
79
79
79
79
80
80
81
81
82
83
85
86
88
90
92
94
96
99

101
104
107
110
113
116
119

t 122

8 125
3 128

7' 131
134

5 138

0 141
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Project No. 97260

Time
(min)

37
38
39
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:

4" Conduit

7th from rear 7th
Surface
Max (OF)

212
212
214
216
219
222
224
228
231
234
237
240
242
245
247
249
251
257
262
267
271
276
281
286

286
409

A

0

4" Conduit
from rear

Surface
Avg (OF)

169
172
175
178
181
184
187
190
193
196
199
202
205
208
211
213
215
217
220
222
224
226
228
230

230
332

4" Conduit
7th from rear
Bare #8 AWG

Max (OF)

174
178
182
186
190
194
197
200
203
206
209
212
216
219
222
226
230
234
239
243
248
253
258
263

263
405

4" Conduit
7th from rear
Bare #8 AWG

Avg (OF)

144
147
151
154
157
160
164
167
170
173
176
179
183
186
189
192
195
198
200
203
205
208
211
214

214
329

0.

tVO (
141 At'

TVA / TSI



TVA / TSI

Time TC#l TC#2
(min) (OF) (OF)

Project No. 97260

TC#3 TC#4 TC#5 TC#6 TC#7

(OF) (OF) (OF)

October 18, 1994

TC#8 TC#9

(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
30
31
32
33
34
35
36
37
38
39
40
41

80
80
80
80
80
80
80
81
81
82
84
86
88
90
92
95
98

101
104
107
111
114
118
122
126
133
139
144
149
154
159
161
165
169
173
178
181
185
187
194
205
208

80
80

80
80
80
80
80
81
82
83
85
87
89
92
95
98

101
105
109
113
117
121
125
131
136
140
145
149
154
158
161
165
169
174
178
182
186
190
194
203
207
208

9 CZ'

80
80
80
80
80
80
80
81
82
83
84
86
88
91
94
97

100
103
107
111
115
119
123
130
134
138
143
147
152
156
158
162
167
171
175
179
183
187
196
205
207
208

80
80
80
80
80
80
80
80
81
82
83
85
87
89
92
95
98

102
105
109
113
118
122
127
133
138
143
147
152
156
159
163
167
172
176
180
185
193
205
207
207
208

~A P .

100

* 411* T

8080
80
80
80
80
81
81
82
83
84
86
88
91
94
97

101
105
109
113
118
122
127
134
139
144
149
153
158
161
166
170
175
179
184
189
196
206
208
208
209
209

8181
81
81
81
81
81
81
81
81
82
84
87
90
94
98

102
107
112
118
124
132
138
143
149
155
158
163
168
172
176
180
184
189
194
200
205
208
209
209
209
210

8080
80
80
80
80
80
80
81
83
85
87
91
95

100
106
111
117
126
137
144
150
155
161
168
174
179
183
188
191
194
198
202
205
207
208
209
208
207
208
209
209

8080
80
80
80
80
80
81
82
83
84
87
89
93
96

100
104
109
113
118
124
131
136
141
146
151
156
158
163
167
172
176
180
184
188
192
195
198
201
204
206
209

8080
80
80
80
80
80
80
81
83
84
87
89
92
96

100
103
107
112
116
120
125
131
136
140
145
149
154
158
161
165
170
174
178
182
186
190
193
197
200
203
206



October 18, 1994
Project No. 97260

Time TC # 1
(mln) (OF)

TC#2 TC#3 TC#4 TC#5 TC#6

(OF) (OF) (OF) (OF) (OF)
TC#7 TC#8 TC#9

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

Max Temp:
Max Allowed:

209
210
210
211
211
212
211
211
212
212
212
212
213
213
213
213
213
213
213

213
405

209
209
210
211
211
212
212
212
212
212
212
213
213
213
213
213
213
213
213

213
405

208
209
210
211
211
212
212
212
212
212
212
213
213
213
213
213
213
213
213

208
209
210
211
212
212
212
212
212
212
212
213
213
213
213
213
213
213
213

213 213
405 405

210210
210
211
212
213
213
213
213
213
214
213
214
214
213
213
213
213
213

210210
210
210
211
211
211
211
211
211
211
211
212
212
212
212
212
212
212

214 212
405 406

209209
209
210
210
210
211
211
211
211
211
211
212
212
212
212
212
212
212

211213
213
213
213
213
214
214
214
214
214
214
214
214
215
215
215
215
215

212 215
405 405

06A P

0A

V.ORT

209212
216
213
213
214
214
214
214
214
214
214
214
215
215
215
215
215
216

216
405

TVA / TSI

(OF) (' F)(°F)



338

TVA TSI Project No. 97260 October 18, 1994

Time TC # 10 TC #11 TC # 12 TC # 13 TC # 14 TC # 15 TC # 16

(min) (OF) ( °F) (°F) (°F) (OF) (°F) (OF)

0 80 80 80 80 80 80 80

1 80 80 79 80 80 80 80

2 80 80 79 80 80 80 80

3 80 80 79 80 80 80 80

4 80 80 79 80 80 80 80

5 80 80 80 80 80 80 80

6 80 80 80 80 80 80 80

7 80 81 80 81 81 80 80

8 82 82 82 81 83 81 81

9 83 83 83 83 86 83 82

10 85 85 85 84 88 85 84

11 87 87 88 87 91 87 86

12 90 90 91 89 94 90 88

13 93 93 94 92 98 93 91

14 96 97 97 95 102 96 94

15 100 100 101 99 105 99 97

16 104 104 104 103 109 103 101

17 108 108 109 107 113 107 104

18 112 112 113 111 118 111 108

19 116 117 117 116 122 115 118

20 120 121 121 121 129 119 124

21 125 125 126 125 134 124 131

22 131 132 132 132 139 130 136

23 135 136 137 137 144 134 142

24 140 140 142 142 148 139 147

25 144 145 146 146 152 143 152

26 149 149 150 151 157 147 157

27 153 153 155 156 160 151 159

28 157 158 159 158 161 155 163

29 159 160 161 162 165 160 168

30 164 164 165 166 168 162 172

31 168 169 169 170 172 167 177

32 172 173 174 175 176 172 182

33 177 177 178 178 180 178 186

34 181 182 181 182 183 183 190

35 185 186 185 185 187 187 194

36 189 190 189 189 190 192 200

37 193 194 193 192 193 195 206

38 196 198 196 195 196 198 212

39 200 202 200 198 199 200 214

40 203 205 204 201 202 202 215

41 206 209 208 204 204 204 216

$tGAP

I'"04 At0



Project No. 97260 October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC#10 TC#11 TC#12
(OF) (OF) (OF)

209
214
216
217
214
214
214
214
214
214
214
214
215
215
215
215
215
215
215

217
405

212
214
215
217
219
213
213
213
213
212
212
212
212
213
213
213
213
213
213

219
405

210
212
214
216
218
219
220
220
220
219
216
215
214
214
214
215
215
215
214

220
405

A

10
4A*

TVA / TSI

330

TC # 13(OF)

207
210
212
215
216
218
219
221
222
222
219
218
218
218
218
219
219
219
220

222
405

TC # 14
(OF)

206
208
211
213
214
216
217
219
220
217
215
215
215
215
215
216
216
216
217

220
405

TC # 15(0 F)

206
209
211
212
214
215
216
217

215
214
213
213
214
214
214
214
214
214
214

217
405

TC # 16(oF)

218
220
221
223
224
225
226
226
224
221
220
220
220
220
220
220
220
221
221

226
405

0 .



3 4

TVA/TSI Project No. 97260 October 18, 1994

Time TC # 17 TC#1is TC #19 TC #20 TC #21 TC #22 TC #23

(min) (OF) (0 F) (OF) (OF) (OF) (OF) (OF)

0 80 80 80 80 79 80 80

1 80 80 80 80 79 80 80

2 80 80 80 80 79 80 80

3 80 80 80 80 79 80 80

4 80 80 80 80 79 80 80

5 80 80 80 80 79 80 80

6 80 80 80 80 79 80 80

7 81 81 81 81 80 80 81

8 82 82 82 82 80 81 81

9 83 83 83 83 81 82 82

10 85 84 84 85 82 84 84

11 87 86 87 87 84 85 85

12 89 89 89 89 86 87 88

13' 92 92 92 92 88 90 90

14 95 95 95 95 90 93 93

15 98 98 98 99 93 95 96

16 102 102 102 102 95 98 99

17 106 105 106 106 98 102 102

18 110 109 110 110 101 105 106

19 114 113 114 114 105 108 110

20 118 118 118 118 108 112 114

21 122 122 123 123 ill 115 117

22 127 126 127 127 115 119 121

23 134 133 133 133 118 122 125

24 139 137 137 137 122 126 131

25 143 141 142 141 125 132 136

26 147 145 145 145 130 136 140

27 151 149 150 149 134 140 144

28 156 153 154 154 137 144 148

29 159 157 158 158 140 148 153

30 161 159 160 160 144 152 157

31 166 163 164 165 147 156 160

32 170 167 168 169 151 158 165

33 174 171 172 173 155 162 170

34 179 175 177 177 159 166 174

35 183 179 181 181 160 170 179

36 187 183 186 185 164 174 183

37 191 187 190 189 168 .178 187

38 195 191 195 192 172 181 191

39 199 195 199 196 175 185 194

40 203 199 203 199 178 188 197

41 206 204 20Q70~ 202 182 191 200

o ,tG A .
0'

?4ftA'f 0~



Project No. 97260
October 18, 1 9 9 4 k

Time
(min)

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

Max Temp:

Max Allowed:

TC # 17
(OF)

209
211
214
215
217
218
219
220
214
214
214
214
214
214
214
214
214
214
214

220
405

TC # 18
(OF)

208
211
214
216
217
218
219
220
214
214
214
214
214
214
214
214
214
214
214

220
405

TC # 19(0 F)

210
212
214
215
217
218
219
219
214
214
214
214
214
214
214
214
214
214
214

219
405

ltoA

0

TC # 20
(0F)

206
211
214
216
217
218
219
220
214
213
213
214
214
214
214
214
214
214
214

220
405

TC #21 TC # 22 TC #23

(OF)

185
187
191
197
203
207
210
212
211
212
212
212
212
212
213
213
213
213
213

213
404

194196
199
201
204
207
211
213
214
215
215
216
217
217
218
219
219
220
221

221
405

203205
208
210
212
215
217
218
219
220
221
221
222
223
224
224
225
226
227

227
405

p0 /4,
A

V90AT

TVA / TSI

(°F)(°F)



342
TVA / TSI Project No. 97260 October 18, 1994

Time TC #24 TC #25 TC #26 TC #27 TC #28 TC #29 TC # 30

(min) (°F) (OF) (OF) (OF) ( °F) (°F) (°F)

0 80 80 80 80 80 80 80

1 80 80 80 80 80 80 80

2 80 80 80 80 80 80 80

3 80 80 80 80 80 80 80

4 80 80 80 80 80 80 80
5 81 80 80 80 80 80 806 81 80 80 80 80 80 807 81 81 81 80 80 80 808 82 82 82 80 81 81 80

9 83 83 83 80 81 81 81

10 84 85 84 81 82 82 82

11 86 87 86 81 82 84 84

12 88 89 88 82 83 86 86

13 91 92 91 83 84 88 88

14 94 95 94 84 86 90 90

15 97 98 97 86 87 93 93

16 100 102 101 88 89 96 96

17 104 106 104 90 91 99 99

18 108 110 108 92 93 102 105

19 112 113 112 94 95 106 115

20 116 117 116 97 98 110 121

21 120 122 120 99 101 114 124

22 124 126 124 102 104 118 130

23 130 132 130 104 107 122 134

24 134 136 134 107 111 129 138

25 138 140 139 110 116 134 142

26 142 144 143 113 120 139 145

27 146 149 147 116 124 144 149

28 151 157 152 120 131 149 153

29 155 161 156 124 137 153 156

30 159 168 158 129 144- 157 159

31 161 173 163 133 151 159 160

32 166 177 167 137 157 163 163

33 170 181 171 142 161 167 167

34 175 185 175 147 171 171 170

35 179 188 178 151 180 175 173

36 183 192 182 155 186 178 176

37 187 195 185 159 190 182 179

38 191 198 189 161 191 185 182

39 194 201 192 164 192 188 185

40 198 203 196 168 193 191 188

41 201 205 l # 171 194 194 191

0
100

V1 0 q f 0



October 18, 1994
Project No. 97260TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 24
(OF)

204
206
209
212
214
217
219
220
221
223
224
225
226
227
227
228
229
230
231

231
405

TC # 25(0F)

208
210
212
214
215
216
217
218
220
221
223
224
225
227
228
229
230
232
233

233
405

TC # 26(OF)

202
205
208
210
212
214
215
216
217
218
219
220
221
222
223
224
224
225
226

226
405

TC # 27(OF)

174
177
180
183
186
188
191
194
196
198
201
203
205
206
208
209
211
212
212

212
405

TC # 28(OF)

195
197
198
200
201
202
203
205
206
207
208
208
209
210
211
211
212
212
213

213
405

TC # 29 TC # 30

(°F)

197
199
202
204
206
209
211
213
215
216
218
218
219
219
220
220
221
221
221

221
405

(OF)

194
197
199
201
204
206
208
2.10
212
214
215
216
217
217
218
219
220
220
221

221
405

#0 A P 0 Se

0 4A-

1' I10



Project No. 97260

Time
(mrn)

0
1

2
3

4
5

6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

TC # 31
(0 F)

80
80
80
80
80
80
80
80
81
81
82
84
86
88
90
92
95
98

102
105
109
113
118
122
126
133

137
141
145
149
153
156
158
162
165
169
172
175
179
181
185
187

TC # 35
(oF)

TC # 32
(OF)

80
80
80
80
80
80
80
80
81
82
83
84
86
88
90
93
96
98

102
106
109
114
118
122
127
133
137
141
145
149
153
157
159
162
166
169
173
176
179
182
185
188

TC # 33
(0F)

78
78
78
78
78
78
78
78
79
80
81
83
84
87
89
92
95
98

102
106
111
115
120
124
131
135
140
144
147
151
155
159
161
164
168
171
175
178
181
184
187
190

0

October 18,

TC # 34
(OF)

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

100
104
108
113
117
122
126
133
137
141
145
149
153
157
159
163
167
170
174
177
180
184
187
190
192

0.1

'?OORAT

TVA / TSI
1994

78
78
78
78
78
78
78
78
79
79
81
83
85
88
92
97

102
108
113
120
130
137
143
149
154
159
160
163
166
168
171
173
176
179
182
184
187
190
192
194
197
199

TC # 36
(OF)

78
78
78
78
78
78
78
78
79
79
80
82
84
87
90
93
98

102
107
111
116
121
126
134
139
144
149
153
158
161
166
171
176
180
184
188
191
195
198
200
202
203

TC # 37
(0 F)

78
78
78
78
78
78
78
78
79
79
80
81
83
84
87
89
92
95
99

102
106
110
114
118
122
126
133
137
141
146
151
156
160
165
170
175
181
186
191
194
196
197



Project No. 97260 October 18,

Time
(min)

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

Max Temp:
Max Allowed:

TC # 31
(0 F)

190
193
196
198
200
203
205
207
210
212
214
216
218
219
220
220
221
222
222

222
405

TC # 32
(0 F)

191
194
196
199
201
203
206
208
210
212
214
216
217
218
219
220
220
221
221

221
405

TC # 33
(0F)

193
195
198
200
203
205
207
210
212
213
215
216
2.17
218
218
219
220
220
221

221
403

0A

TC # 34
(OF)

195
198
200
203
205
207
209
211
213
214
215
216
217
218
219
219
220
221
221

221
403

TC # 35
(0 F)

201
203
205
207
209
210
211
212
214
215
215
216
217
218
219
219
220
221
221

221
403

TC # 36 TC # 37
(OF)

205
206
207
209
210
211
212
213
214
214
215
216
216
217
217
218
218
219
219

219
403

(OF)

199
200
202
204
205
207
208
210
211
212
214
214
215
216
217
217
218
218
219

219
403

0.i
A4

10
O?#0AfO'

TVA / TSI

345
1994



October 18, 1994Project No. 97260

Time TC #38 TC #39 TC #40 TC #41 TC #42 TC #43 TC #44

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

0 79 78 78 78 78 78 79

1 79 78 78 78 78 78 79

2 78 78 78 78 78 78 79

3 78 78 78 78 78 78 79

4 78 78 78 78 78 78 79

5 79 78 78 78 78 78 79

6 79 78 78 78 78 78 79

7 79 78 78 79 78 79 79

8 79 79 78 79 79 79 80

9 80 79 79 79 79 80 80

10 80 80 79 80 80 81 81

11 82 81 80 81 81 82 83

12 83 82 81 82 82 83 84

13 85 84 82 83 83 85 86

14 87 86 84 85 85 87 87

15 90 88 86 87 87 89 89

16 92 90 88 89 89 90 .91

17 95 92 90 92 92 93 93

18 98 95 92 95 94 95 96

19 102 98 95 97 97 97 98

20 105 101 98 100 100 99 100

21 109 104 101 104 103 101 103

22 113 17 104 107 106 104 106

23 116 110 107 110 109 106 108

24 120 114 ill 114 113 109 111

25 1 24 117 115 118 116 111 114

26 130 121 118 121 120 114 116

27 134 125 122 125 123 116 119

28 138 130 125 131 127 119 122

29 142 133 131 134 132 121 125

30 145 137 135 138 135 124 130

31 149 140 138 142 139 126 133

32 153 144 142 146 142 131 135

33 156 147 145 149 145 134 138

34 160 150 149 153 149 136 141

35 161 154 153 156 152 139 144

36 165 158 156 160 155 142 147

37 169 160 159 161 158 145 150

38 173 164 160 164 159 148 153

39 177 169 163 167 162 151 157

40 181 174 166 170 165 155 159

41 185 179 169 173 168 158 162
46GA P0.

,9004AT

TVA / TSI



October 18, 1994
Project No. 97260

Time
(min)

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

Max Temp:
Max Allowed:

TC # 38 TC # 39 TC # 40

(OF) (OF) (OF)

188
191
194
197
200
202
205
207
209
211
213
215
217
218
219
220
220
221
221

221
404

184
189
192
194
196
198
199
201
202
203
205
206
208
209
211
212
213
214
215

215
403

172
175
178
181
184
186
188
191
193
195
197
199
201
203
205
206
208
209
211

211
403

QA

'V
* 4"AT

TC # 41(OF)

176
180
183
186
188
191
194
196
198
201
203
205
206
208
209
210
212
213
214

214
403

TC # 42
(OF)

171
174
176
179
181
184
186
189
191
193
195
197
199
201
203
205
207
209
210

210
403

TC # 43(0F)

159
163
166
170
173
177
181
184
188
192
199
205
208
208
208
207
206
206
207

208
403

TC # 44
(oF)

166
169
173
176
179
183
186
190
193
196
200
204
*209
211
212
212
212
212
211

212
404

P0 #

TVA / TSI



TVA/TSI Project No. 97260 October 18, 1994

Time TC #45 TC #46 TC #47 TC #48 TC #49 TC # 50 TC # 51

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

0 79 78 78 78 79 79 78

1 79 78 78 78 79 79 78

2 79 78 78 78 79 79 78

3 79 78 78 78 79 79 78

4 79 78 78 78 79 79 78

5 79 78 78 78 79 79 78

6 79 78 78 78 79 79 79

7 79 78 78 78 79 79 79

8 79 78 79 78 79 79 80

9 80 78 79 79 79 79 80

10 81 79 79 79 79 79 82

11 82 79 80 80 79 79 83

12 83 79 81 81 79 80 84

13 84 79 82 82 80 80 86

14 85 80 83 83 80 80 88

15 87 80 85 84 81 81 90

16 89 81 87 86 81 82 93

17 90 82 89 88 82 82 95

18 92 83 91 90 83 83 98

19 94 84 93 92 84 84 100

20 96 85 96 94 85 86 103

21 98 86 98 97 86 87 106

22 100 88 101 99 87 88 109

23 103 89 104 101 89 89 113

24 105 91 106 104 90 91 116

25 107 92 109 106 91 93 119

26 110 94 112 109 93 95 122

27 112 96 114 112 95 97 125

28 115 98 117 115 97 98 131

29 117 100 120 118 99 100 134

30 120 102 122 120 101 103 137

31 122 104 125 123 103 105 141

32 125 107 130 126 105 107 144

33 129 109 132 131 107 109 148

34 132 111 135 134 109 112 152

35 134 113 138 137 112 115 155

36 137 116 141 140 115 117 159

37 140 118 144 143 117 119 160

38 143 121 148 146 120 122 164

39 146 124 151 150 123 125 167

40 149 127 155 153 125 130 173

41 153 132 L 157 131 132 177

0

10o
RAT



Project No. 97260 October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

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

156
159
161
164
168
171
175
179
183
187
190
194
199
204
207
209
210
210
211

211
404

135
139
143
147
151
155
160
162
166
171
176
180
185
189
193
197
200
202
205

205
403

161
164
168
171
174
176
179
182
186
189
192
196
199
201
204
206
208
210
211

211
403

4 A P

10A

Oft ATO

TVA / TSI

4) , .- ~

TC # 48(OF)

159
162
165
169
172
175
178
181
184
188
191
194
198
202
205
208
210
213
213

213
403

TO # 49(0 F)

133
137
140
144
148
152
155
158
159
163
167
171
176
182
190
196
199
203
206

206
404

TO # 50(OF)

135
138
142
145
148
152
156
159
162
166
170
175
179
184
188
193
197
201
205

205
404

TO # 51(0F)

181
184
189
192
196
200
202
204
205
206
208
209
210
211
212
214
217
221
225

225
403



TVA TSI Project No. 97260 October 18, 1994

Time TC #52 TC #53 TC #54 TC #55 TC #56 TC #57 TC #58

(min) (°F) (OF) (OF) (OF) (F). (0 F) (OF)

0 78 78 78 78 78 78 79

1 78 78 78 78 78 79 79

2 78 78 78 78 78 78 79

3 78 78 78 78 78 78 79

4 78 78 78 78 78 79 79

5 78 78 78 78 78 79 79

6 79 79 79 79 79 80 80

7 79 80 79 79 80 81 80

8 80 81 80 80 81 82 82

9 82 82 82 82 83 84 83

10 83 84 84 84 85 86 85

11 85 86 86 86 88 89 87

12 87 89 88 89 91 92 89

13 90 91 91 92 94 95 92

14 92 94 95 95 99 99 95

15 95 98 98 99 103 103 98

16 99 101 102 103 107 107 102

17 102 105 106 107 112 111 106

18 106 109 109 111 117 115 109

19 109 113 114 116 122 120 113

20 113 117 118 120 127 124 117

21 117 121 122 125 134 131 121

22 121 125 126 131 138 136 124

23 125 131 132 136 143 140 130

24 131 136 137 140 148 145 134

25 135 140 141 145 153 151 138

26 138 144 145 149 158 155 142

27 142 148 149 154 161 160 146

28 146 152 153 158 166 163 150

29 151 156 157 161 171 167 154

30 154 159 159 165 176 172 158

31 158 161 163 169 181 176 161

32 161 165 167 174 185 182 165

33 165 169 171 178 190 187 169

34 169 173 176 182 194 192 173

35 173 177 183 187 199 197 178

36 177 181 188 191 203 202 184

37 181 185 193 196 206 206 195

38 185 192 194 201 208 209 204

3.9 190 199 198 205 209 210 206

40 193 204 201 208 210 211 208

41 197 206 # 50o 210 210 212 208

0-

'900FIAT



Project No. 97260 October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 52
(OF)

201
205
208
209
210
210
211
212
213
215
220
225
228
235
234
237
240
244
250

250
403

TC # 53
(OF)

208
209
210
211
212
212
214
216
219
221
224
228
231
235
239
244
249
254
261

261
403

TC # 54
(OF)

208
210
211
212
213
214
217
219
222
226
229
232
23.6
241
245
250
257
263
268

268
403

o A

TC # 55
(OF)

211
212
213
215
217
219
222
225
228
232
236
241
245
250
257
262
268
273
279

279
403

TC # 56
(°F)

211
212
213
214
217
219
223
226
231
235
241
246
251
259
265
270
276
281
286

286
403

TC#57 TC#58
(0F)

213
214
216
218
221
224
228
232
236
241
245
250
257
262
267
272
277
282
287

287
403

(°F)

209
210
210
211
212
213
215
217
220
223
226
230
234
238
243
248
252
260
265

265
404

Poe

A4

10
10fAI-O~

TVA / TSI
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TVA / TSI Project No. 97260 October 18, 1994

Time TC # 59 TC #60 TC # 61 TC # 62 TC # 63 TC # 64 TC # 65

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

0 78 79 79 78 78 78 82

1 78 79 79 78 78 78 82

2 78 79 79 78 78 78 82

3 78 79 79 78 78 78 82

4 78 79 79 78 78 78 82

5 78 79 79 78 78 78 82

6 78 79 80 79 78 79 82

7 79 80 81 79 79 79 83

8 79 81 82 80 79 79 84

9 79 82 84 81 80 80 85

10 80 84 86 82 80 81 86

11 80 85 89 84 82 82 87

12 81 87 91 86 83 .83 89

13 82 89 94 90 84 85 90

14 84 91 98 94 86 86 92

15 85 93 101 98 88 88 94

16 87 96 105 104 91 91 97

17 88 98 109 110 93 93 99

18 90 101 113 115 96 95 101

19 92 104 117 119 99 98 104

20 95 107 122 124 102 101 106

21 97 110 126 131 106 104 109

22 100 113 132 136 109 106 111

23 102 116 137 141 113 109 114

24 105 120 141 146 116 113 117

25 108 123 145 151 120 116 121

26 111 126 150 156 124 119 125

27 114 132 154 159 130 123 130

28 117 135 159 161 134 126 136

29 120 139 163 165 138 132 139

30 123 .142 168 169 141 136 142

31 126 146 172 172 145 140 146

32 132 149 176 175 149 144 150

33 135 153 180 178 153 148 153

34 138 156 185 181 157 152 157

35 142 160 189 184 159 157 160

36 145 162 194 186 164 159 163

37 149 166 199 190 169 163 168

38 153 170 203 193 173 167 172

39 156 174 205 196 177 171 176

40 158 180 207 201 181 176 181

41 162 187 204 185 180 185

ft.

100 A-T
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Project No. 97260TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 59(OF)

166
170
174
178
182
186
189
193
196
199
201
203
205
207
208
210
212
213
215

215
403

TC # 60(OF)

194
197
200
202
204
205
206
207
208
209
211
212
213
215
218
221
224
228
231

231
404

TC # 61(OF)

210
210
211
212
214
217
219
222
226
229
232
236
239
242
246
249
253
258
262

262
404

A

0

TC # 62(OF)

205
205
206
205
205
205
206
208
210
212
213
215
217
219
222
224
227
229
232

232
403

TC # 63(OF)

188
192
195
198
201
203
205
206
207
208
209
210
210
211
212
212
213
214
215

215
403

October 18, 1994

TC # 64 TC # 65
(°F) (OF)

184 190
188 194
193 198
196 201
199 204
203 206
205 208
208 209
209 211
209 212
210 213
210 213
210 214
210 214
211 214
211 214
211 214
212 214
212 215

212 215
403 407

p0 .
$4

Ir CIO
V90A0



TVA ITSI Project No. 97260 October 18, 1994

Time TC #66 TC #67 TC #68 TC #69 TC# 70 TC #71 TC #72

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

0 82 82 82 82 82 82 82

1 82 82 82 82 82 82 82

2 82 82 82 82 82 82 82

3 82 82 82 82 82 82 82

4 82 82 82 82 82 82 82

5 82 82 82 82 82 82 82

6 82 82 82 82 82 82 82

7 82 82 82 83 83 82 82

8 83 83 82 83 8382 82

9 83 84 83 84 84 83 82

10 84 85 84 84 85 83 83

11 85 86 85 85 86 84 84

12 86 88 86 86 88 85 .84

13 88 89 87 88 89 86 86

14 90 91 89 89 91 88 87

15 91 93 91 91 94 90 88

16 94 96 93 93 97 92 90

17 96 98 96 96 100 94 92

18 99 101 98 98 103 97 94

19 101 105 101 102 106 99 96

20 104 108 104 105 109 102 99

21 108 ill 107 108 113 105 102

22 112 115 ill 112 116 109 105

23 115 119 114 116 120 112 108

24 118 122 118 119 123 116 ill

25 122 126 122 123 127 119 115

26 125 132 126 126 132 123 119

27 131 136 131 132 136 127 122

28 135 139 135 136 139 133 126

29 138 143 138, 139 143 136 133

30 142 146 142 143 146 140 136

31 146 151 145 147 149 144 141

32 150 154 149 150 153 148 145

33 154 158 153 154 157 152 149

34 158 160 156 158 159 156 153

35 160 163 158 160 163 159 157

36 164 167 162 163 166 161 159

37 167 170 167 167 170 164 163

38 171 .174 171 170 173 168 167

39 175 178 175 174 176 171 171

40 179 181 179 178 180 175 175

.41 183 185 01182 183 179 178

10

RA12



TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 66
(OF)

187
191
194
197
200
202
205
207
209
211
212
213
214
214
214
215
215
215
215

215
407

TC # 67
(OF)

188
191
194
197
200
203
206
209
211
212
213
213
214
214
214
214
214
215
215

215
407

Project No. 97260

TC # 68
(OF)

187
190
193
195
198
201
203
206
209
211
212
213
214
214
214
214
215
215
214

215
407

TC # 69
(OF)

186
190
194
197
201
205
208
211
212
213
214
214
214
215
215
215
215
216
214

216
407

TC # 70
(oF)

187
190
193
196
199
203
206
208
211
212
213
214
214
215
215
215
216
216
215

216
407

October 18, 1994

TC #71 TC # 72
(°F) (OF)

183 183
186 187
190 191
194 195
198 199
203 203
207 207
210 209
212 211
212 213
213 214
214 214
214 214
214 215
214 215
215 215
215 215
215 215
215 215

215 215
407 407

4 A A 0

0

100RATA

0 r. !.-
0 C' D
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TVA /TSI Project No. 97260 October 18, 1994

Time TC # 73 TC # 74 TC # 75 TC# 76 TC # 77 TC # 78 TC # 79

(min) (F) (°F) ( °F) (OF) (°F) (°F) (°F)

0 82 81 82 82 82 82 82

1 82 81 82 82 82 82 82

2 82 81 82 82 82 82 82

3 82 81 82 82 82 82 82

4 82 82 82 82 82 82 82

5 82 83 82 82 83 82 82

6 82 85 82 82 83 82 82

7 82 88 82 82 83 82 82

8 83 91 82 83 83 82 82

9 84 95 83 83 83 82 83

10 86 99 83 84 83 82 83

11 87 104 84 84 84 82 84

12 89 109 85 85 84 83 84

13 92 114 86 86 85 83 85

14 94 119 86 87 85 83 86

15 97 124 88 88 86 84 87

16 101 130 89 89 87 84 89

17 105 135 90 90 88 85 90

18 109 140 91 92 89 86 92

19 115 144 93 93 90 86 93

20 119 149 94 95 91 87 95

21 124 153 96 97 93 88 97

22 131 158 98 98 95 89 99

23 136 160 100 100 96 91 101

24 139 164 101 102 98 92 103

25 143 168 103 104 100 94 106

26 147 173 105 107 102 95 108

27 151 177 107 109 104 97 110

28 155 182 109 111 106 99 113

29 159 188 111 113 108 101 115

30 161 193 114 116 110 103 118

31 165 198 116 118 112 105 120

32 170 202 118 120 115 107 123

33 174 206 120 122 117 109 126

34 179 209 122 124 119 111 131

35 184 212 125 127 122 114 134

36 188 213 129 131 124 116 137

37 192 214 132 134 127 118 140

38 196 215 134 136 131 121 144

39 202 216 137 139 134 124 147

40 207 218 139 142 137 129 151

41 210 221 •4,2gLo, 145 140 133 155

0# *PA

'?0 ? A'
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Project No. 97260

TC # 75
(0F)

TC # 76
(0F)

TC # 77
(0F)

TC # 78
(°F)

October 18, 1994

TC # 79
(0 F)

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

Max Temp:
Max Allowed:

212
213
213
213
213
214
214
214
215
216
217
217
219
219
218
216
215
214
214

219
407

224
228
232
235
239
242
246
249
252
257
260
254
229
220
217
216
217
217
218

260
406

145
148
151
155
158
160
165
169
174
179
183
189
194
199
203
206
208
209
208

209
407

4OA P

011

Oft 1AT0

TVA / TSI

Time
(min)

TC # 73
(OF)

TC # 74
(0 F)

148
151
154
158
160
164
168
172
177
181
186
190
195
199
203
206
209
211
213

213
407

143
147
151
155
159
162
167
171
176
181
185
190
195
198
202
205
207
209
210

210
407

136
140
144
149
154
159
162
167
172
176
181
186
191
196
199
203
205
207
208

208
407

159
161
165
170
173
178
181
184
187
190
193
196
199
202
205
207
209
212
214

214
407



TVA/TSI Project No. 97260 1October 18, 1994

Time TC #80 TC #81 TC #82 TC #83 TC #84 TC #85 TC #86

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

0 82 83 83 82 82 82 82

1 82 83 83 82 82 82 82

2 82 83 83 82 82 82 82

3 82 83 83 82 82 82 82

4 82 83 83 82 82 82 82

5 82 83 83 82 82 82 82

6 82 83 83 82 82 83 82

7 82 83 83 82 82 83 83

8 82 83 83 82 83 83 83

9 82 83 83 83 83 83 83

10 83 83 83 83 83 84 84

11 84 83 83 83 84 84 85

12 84 84 83 84 84 85 85

13 85 84 84 84 85 86 86

14 86 84 84 85 85 87 88

15 88 85 84 85 86 88 89

16 89 85 84 86 87 89 91

17 90 86 85 87 89 91 92

18 92 87 85 88 90 92 94

19 94 88 86 89 91 94 96

20 96 88 87 90 93 96 98

21 98 89 87 92 95 98 101

22 100 91 88 93 97 100 103

23 102 92 89 95 99 102 106

24 104 93 90 97 101 105 108

25 107 95 91 98 103 107 111

26 109 96 92 100 105 110 114

27 112 98 94 102 107 113 117

28 115 100 95 104 110 115 120

29 118 102 97 107 113 118 123

30 120 104 .98 109 115 121 126

31 123 106 100 ill 118 123 131

32 126 108 102 114 120 126 135

33 131 i1l 104 116 124 132 138

34 134 113 106 11 ,9 126 135 141

35 136 116 109 122 131 139 145

36 139 119 ill 125 135 143 148

37 142 121 114 131 138 147 152

38 145 124 117 134 142 150 156

39 148 129 120 138 145 154 159

40 152 133 124 141 149 157 163

41 156 136 4&0O 144 152 159 167

0

'?*ORA'T



TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 80(OF)

159
163
167
171
175
178
181
184
187
190
193
196
199
202
205
207
210
212
214

214
407

TC # 81(OF)

139
143
146
150
153
157
160
161
165
169
172
176
181
185
190
195
200
204
208

208
408

Project No. 97260

TC # 82(OF)

132
136
140
144
148
152
156
160
162
166
172
179
185
191
196
199
201
204
208

208
408

0

TC # 83(OF)

148
152
155
159
161
165
168
172
175
178
182
186
190
194
197
201
204
207
210

210
407

TC # 84(OF)

156
160
161
165
169
172
176
180
183
186
189
192
195
199
202
205
208
211
213

213
407

October 18, 1994

TC # 85 TC # 86

(0F) (0F)

163 172
166 176
169 180
173 183
176 187
180 190
183 194

186 197
189 200

192 203
195 206
198 208
201 211
203 212
206 214
208 214
211 215
213 215

214 216

214 216
407 407

p0 .

VAOO0V* 41(

35D



TVA TSI Project No. 97260 October 18, 1994

Time TC # 87 TC # 88 TC # 89 TC-# 90 TC # 91 TC # 92 TC # 93

(mln) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 82 82 83 83 82 83 83

1 82 82 83 83 82 83 83

2 82 82 83 83 82 83 83

3 82 82 83 83 82 83 83

4 82 82 83 83 82 83 83

5 82 82 83 83 82 83 83

6 82 82 83 83 82 83 83

7 82 82 84 83 82 83 83

8 83 83 84 83 82 83 83

9 83 83 85 84 82 83 84

10 84 84 86 84 82 84 84

11 84 84 87 85 83 84 85

12 8.5 85 88 86 83 84 86

13 86 86 89 86 83 85 87

14 87 87 91 88 84 86 88

15 89 88 93 89 84 87 89

16 90 90 94 90 85 88 91

17 92 91 96 91 86 89 93

18 94 93 98 93 87 91 95

19 96 95 100 95 88 92 97

20 98 97 103 97 89 94 99

21 100 100 105 99 91 96 102

22 103 102 107 101 92 98 104

23 106 105 110 104 94 100 107

24 108 107 113 106 96 102 109

25 111 110 116 109 98 104 112

26 114 113 118 111 100 107 115

27 117 116 121 114 103 109 118

28 120 119 124 117 105 112 121

29 123 122 129 120 107 115 124

30 126 125 132 123 110 118 129

31 131 130 135 126 113 121 132

32 135 133 139 131 116 124 135

33 138 137 142 134 119 129 138

34 142 140 145 138 122 133 142

35 145 144 149 141 125 136 145

36 149 147 153 145 131 139 148

37 152 151 157 149 134 143 152

38 157 155 160 153 138 146 155

39 159 159 163 156 141 150 158

40 163 162 168 158 145 154 163

41 168 166 14 o. 163 149 157 169

0

1'O

OftA1Oe



October 18, 1994Project No. 97260TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 87
(OF)

172
177
181
184
189
192
196
199
203
205
208
210
212
213
214
215
215
215
216

216
407

TC # 88 TC # 89
(0 F) (OF)

170
174
178
182
186
189
192
196
199
202
205
207
209
211
213
214
215
216
216

216
407

176
180
183
187
191
194
198
201
204
207
210
212
214
215
216
217
217
218
219

219
408

0 A P 0

0

1904' Iro

TC # 90
(0F)

167
173
177
181
185
188
192
196
199
201
204
207
210
212
214
214
215
215
216

216
408

TC # 91
(0 F)

153
158
160
165
169
173
177
181
185
188
192
196
199
202
205
208
211
212
212

212
407

TC # 92
(0F)

159
163
168
172
176
180
184
187
191
194
198
202
205
207
209
211
212
213
214

214
408

TC # 93
(0 F)

173
177
181
185
188
192
196
199
203
207
210
212
213
214
215
215
216
216
216

216
408



TVA /TSI Project No. 97260 October 18, 1994

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

(min) (OF) (OF) (OF) (OF) (OF) (OF) (0 F)

0 82 82 82 83 84 84 83

1 82 82 82 83 84 84 83

2 82 82 82 83 84 84 83

3 82 8 2 82 83 84 84 83

4 82 82 82 83 84 84 83

5 82 82 82 83 84 84 84

6 82 82 82 84 84 84 84

7 82 82 82 84 84 84 84

8 83 83 83 84 84 84 84

9 83 83 83 84 85 85 84

10 84 84 84 85 86 85 85

11 85 85 85 86 86 86 86

12 86 86 86 87 87 88 88

13 88 88 88 88 89 89 90

14 90 89 89 89 90 91 92

15 92 91 91 91 92 94 95

16 95 93 93 92 94 97 98

17 97 96 95 94 96 100 101

18 99 98 98 97 99 102 104

19 102 101 100 99 102 105 106

20 105 104 103 103 104 108 109

21 108 107 106 106 107 ill 112

22 ill 110 109 109 ill 114 115

23 114 113 112 112 114 117 117

24 118 116 115 115 117 120 120

25 121 120 118 118 121 123 124

26 125 123 121 121 124 127 127

27 130 129 124 125 130 133 133

28 133 134 129 130 134 136 136

29 137 138 133 133 138 139 140

30 140 141 136 136 142 142 143

31 145 145 141 140 145 146 146

32 149 149 145 144 149 149 149

33 153 152 149 147 153 152 153

34 157 156 154 152 156 155 156

35 160 160 158 156 160 159 159

36 161 161 161 158 161 160 161

37 165 166 166 162 165 163 164

38 168 170 172 166 168 167 167

3 9 173 174 176 170 172 170 171

40 177 178 180 174 176 174 174

41 181 182 two''178 179 178 177

VO
'910 ATOe



1994
TVA / TSI Project No. 97260 October 18,

Time
(min)

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

Max Temp:
Max Allowed:

TC # 94
(OF)

185
188
192
195
199
202
205
207
209
211
212
213
214
214
215
216
217
218
220

220
407

TC # 95 TC #96
(OF) (0F)

186
189
193
196
200
203
206
208
210
211
213
213
214
214
215
215
216
218
221

221
407

187
191
194
197
200
203
206
208
210
212
213
213
214
214
214
215
215
216
219

219
407

4 0OCA P 0 ,

0 1A:

VO

TC # 97
(oF)

182
186
190
194
198
201
203
205
208
210
212
213
214
215
215
215
215
216
216

216
408

TC # 98
(OF)

183
186
189
193
197
200
203
206
208
211
212
214
214
215
215
215
215
215
215

215
409

TC # 99
(°F)

181
185
188
192
195
199
202
205
208
211
213
214
215
215
215
215
216
218
222

222
409

TC # 100
(0 F)

181
184
188
191
195
198
202
205
209
212
214
214
214
215
216
217
220
222
224

224
408



TVA / TSI Project No. 97260

TC # 103
(OF)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
40
41

TC # 104
(oF)

83
83
83
83
83
83
83
84
84
84
84
85
87
88
90
92
94
96
98

101
104
107
111
114
118
121
125
131
135
139
143
147
151
155
159
160
163
167
170
173
176
179

0tre A

October 18, 1994

TC # 105 TC # 106
(OF) (OF)

83
83
83
83
83
83
83
83
84
84
84
85
86
87
89
91
93
96
98

101
104
107
111
114
117
121
124
130
134
137
141
145
149
152
156
159
161
164
167
171
174
177

83
83
83
83
83
83
83
83
83
84
84
85
87
88
90
92
94
96
99

102
105
108
112
115
119
123
127
133
137
141
145
148
152
156
159
161
164
168
171
174
177

0 *.

RIA'TOA

83
83
83
83
83
83
83
83
83
84
84
85
86
87
89
91
93
95
98

101
104
107
111
115
119
123
127
133
137
141
145
149
153
156
160
161
165
169
172
175
179
182

TC # 101
(°F)

84
84
84
83
84
84
84
84
85
85
87
88
90
92
95
98

101
106
110
114
118
123
127
133
137
141
145
149
152
156
160
161
164
167
170
173
177
180
184
188
194
199

TC # 102
(OF)

8383
83
83
84
85
86
88
91
94
98

102
106
110
114
119
123
130
134
138
143
147
152
156
158
163
167
171
175
179
183
186
190
194
197
201
205
208
211
213
214
215



Project No. 97260

TC # 102 TC # 103
(OF) (°F)

TC # 104 TC # 105
(OF) (OF)

October 18, 1994

TC # 106
(0F)

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

Time
(min)

TC # 101
(OF)

k) .~U ,.

182
186
189
192
196
199
203
208
212
213
214
214
214
215
215
215
216
217
220

220
408

180
184
187
191
194
198
202
206
210
213
214
214
214
214
215
215
216
218
220

220
408

183
186
189
193
197
200
205
209
212
213
213
213
214
214
215
215
216
218
220

220
408

185
189
193
197
202
209
212
213
213
213
214
214
214
215
215
215
216
216
217

217
408

205210
213
214
214
215
215
215
215
215
215
216
217
218
220
220
217
215
215

220
409

216217
219
219
221
222
224
226
229
232
234
235
237
236
216
214
213
211
211

237
408

GA

0 .4
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October 18, 19g4,3Q
TVA / TSI

TC # 107 TC # 108
(OF) (OF)

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
40
41

TC # 109(°F)

83
83
83
83
83
83
83
84
84
84
84
85
85
86
87
88
89
90
91
92
94
95
97
99.

101
103
105
107
109
111
113
115
117
120
122
124
127
131
133
136
138
141

83
83
83
83
83
83
83
83
84
84
84
84
85
86
87
88
89
90
91
93
94
96
98
99

101
103
105
107
109
111
113
115
117
119
121
124
126
130
132
134
137
139 0A

0

TC # 110 TC # 111
(OF) (OF)

84
84
84
84
84
84
84
84
84
84
84
85
85
86
86
87
88
89
90
91
92
93
95
97
98

100
102
104
106
108
110
112
114
116
119
121
124
126
131
133
136
139

4.

83
83
83
83
83
83
83
83
83
84
84
84
84
84
85
85
86
86
87
88
89
90
91
92
93
95
96
98

100
101
103
105
107
109
111
114
116
118
121
124
127
132

Ir 1 0
'90 

41
O~RATOO

8383
83
83
83
83
83
83
83
84
84
84
84
85
86
86
87
88
89
91
92
94
95
97
99

101
103
105
107
110
112
115
117
120
122
125
129
132
136
139
142
146

TC # 112(0 F)

83
83
83
83
83
83
83
83
83
84
84
84
85
85
86
87
88
89
91
92
94
95
97
99

101
104
106
109
111
114
116
119
122
124
129
132
135
138
142
146
149
153

project No. 97260



TVA / TSI Project No. 97260

Time TO # 107 TC # 108 TC # 109

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

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

Max Temp:
Max Allowed:

144
147
150
153
157
158
162
166
170
175
179
186
190
195
199
202
205
207
210

210
408

142
145
148
151
154
158
160
165
169
175
180
185
190
195
199
202
205
208
210

210
408

0

142
145
148
151
155
159
161
166
170
175
180
185
190
194
198
202
204
207
210

210
409

TC # 110(OF)

135
138
142
146
150
154
159
161
167
172
177
181
186
191
196
199
202
205
209

209
408

October 18, 1994

TC # 111 TC # 112
(OF) (OF)

150
154
158
160
164
168
174
178
183
187
191
194
198
201
203
205
207
210
212

212
408

157
158
162
165
169
173
176
180
184
187
191
194
197
200
203
205
208
211
214

214
408

A0 ý

VOC 4
00 RA0



Project No. 97260TVA / TSI

October 18, 1994

TC # 113 TC # 114 TC # 115
(OF) (OF) (OF)

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
40
41

83
83
83
83
83
83
83
83
83
83
83
83
84
84
84
85
86
86
87
88
89
90
92
93
95
97
99

102
104
106
108
110
112
115
117
119
122
124
127
131
134
137

83
83
83
83
83
83
83
83
83
83
83
83
84
84
84
84
85
85
86
86
87
88
89
89
91
92
93
94
95
97
98

100
102
104
106
108
110
113
115
118
120
123

82
82
82
82
82
82
82
82
82
83
83
83
84
84
84
85
86
87
88
89
90
91
93
94
96
98
99

101
103
105
107
109
111
114
116
119
121
124
126
132
135

;38

A

VO 0
JVA'

A4

TC # 116(oF)

82
82
82
82
82
82
82
83
83
83
83
83
84
84
85
86
87
88
89
91
92
94
95
97
99

101
103
105
107
110
112
114
117
119
122
125
130
132
135
138
142
145

TC # 117(oF)

8383
83
83
83
83
83
83
83
83
84
84
85
85
86
87
88
90
91
93
94
96
98

100
102
105
107
109
112
114
117
120
122
125
130
133
136
139
143
146
148
151

TC # 118(0F)

82
82
82
82
82
82
82
82
83
83
83
84
85
86
86
88
89
90
92
94
95
97

100
102
104
106
109
112
114
117
119
122
125
130
133
136
139
142
146
149
152
156



October 18, 1994
Project No. 97260TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 113 TC # 114 TC # 115
(°F) (OF) (OF)

139
142
145
148
151
155
159
161
164
166
169
172
179
186
194
200
205
208
210

210
408

126
131
134
137
141
144
148
152
156
159
163
169
174
180
186
192
199
203
207

207
408

140
144
147
151
154
158
159
162
166
170
174
178
184
188
192
197
201
205
209

209
407

C~.,

0
0"

10

10 RAT

TC # 116
(oF)

148
151
154
158
160
163
166
169
172
176
179
183
187
191
196
199
203
207
210

210
407

TC # 117
(0 F)

154
156
159
159
162
165
168
170
174
177
180
184
188
192
196
200
204
208
212

212
408

TC # 118
(OF)

159
160
163
165
169
171
174
177
180
183
187
189
193
196
199
203
207
211
214

214
407



October 18, 1994
Project No. 97260

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
40
41

TC # 119 TC # 120 TC # 121 TC # 122

(OF) (0F) (OF) (OF)

82
82
82
82
82
82
82
82
83
83
83
84
84
85
86
87
88
90
91
93
95
97
99

101
104
106
109
111
114
117
120
122
125
130
133
136
138
141
144
147
151
154

83
83
83
83
83
83
83
83
83
83
84
84
85
86
87
88
89
91
92
94
96
98

100
102
105
107
109
112
115
118
120
123
126
131
135
138
141
144
147
150
153
158 A

o

83
83
83
83
83
83
83
83
84
84
85
85
86
87
88
89
90
92
94
95
97
99

101
104
106
108
111
113
116
119
121
124
129
132
135
139
142
145
149
153
157

0159

$A

8383
83
83
83
83
83
83
83
84
84
84
85
86
86
87
89
90
91
93
95
96
98

100
102
105
107
109
112
114
117
120
122
125
131
134
137
141
145
148
153
156

TC # 123(OF)

82
82
82
82
82
82
82
82
82
83
83
83
83
83
84
84
85
86
86
87
88
90
91
93
94
96
98

100
102
104
106
109
111
114
117
120
123
126
132
135
139
143

TC # 124(oF)

83
83
83
83
83
83
83
83
83
83
83
84
84
85
85
86
87
88
89
90
92
93
95
97
98

100
103
105
107
110
112
115
118
120
123
129
132
135
139
142
146
149

"11,0 A- 0

;3J

TVA / TSI



Project No. 97260TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 119
(OF)

157
159
162
165
168
171
174
176
179
182
185
188
192
195
199
203
208
212
214

214
407

TC # 120
(OF)

159
161
164
167
170
173
176
178
181
184
188
191
194
198
201
205
211
213
214

214
408

TC # 121
(OF)

163
167
172
175
178
181
184
187
190
192
195
198
201
205
208
212
214
215
215

215
408

TC # 122
(OF)

159
164
168
172
176
181
184
187
190
193
196
199
202
205
208
212
214
215
215

215
408

TC # 123
(0 F)

147
151
155
159
161
164
169
173
177
181
185
189
193
198
202
206
210
212
212

212
407

October 18, 1994

TC # 124
(0 F)

153
157
158
162
166
170
174
178
182
186
190
194
197
201
205
208
211
212
213

213
408

,fC.0 A Po

'9ORA¶Oe0

0 a



Project No. 97260

TC # 128(*F)Time
(mln)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

October 18, 1994

TC # 129 TC # 130TC # 127(0 F)TC # 125(0 F)

83
83
83
83
83
83
83
83
84
84
84
85
85
86
87
88
89
91
92
94
96
98

100
102
105
107
110
113
115
118
121
124
130
133
136
139
142
146
149
152
155
159

TVA / TSI

TC # 126(0F)

83
83
83
83
83
83
83
83
83
84
84
85
86
87
88
89
91
93
95
97
99

101
104
106
109
112
116
119
122
126
132
135
139
142
146
149
153
157
159
163
167
171

82
82
82
82
82
82
82
82
83
83
84
85
86
87
88
90
92
94
96
98

101
104
107
109
112
115
118
121
125
131
134
137
141
145
148
154
158
160
163
167
171

p174A0

8383
83
83
83
83
83
83
84
84
84
85
86
88
89
90
92
94
97
99

102
104
107
110
113
116
120
123
126
131
135
138
142
145
149
153
157
159
164
169
173
177

(7F)

79
79
79
79
79
79
79
79
80
80
81
82
83
84
85
87
88
90
93
96
98

102
105
110
113
116
120
123
126
131
134
138
141
145
149
152
155
158
160
163
167
171

(7F)

79
79
79
79
79
79
79
79
80
80
81
82
83
84
86
87
89
92
95
97

100
103
106
109
113
116
120
124
129
133
137
140
144
147
151
154
157
159
162
165
169
172

A

0

'V,
*9 0I T



TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

Project No. 97260

TC # 125 TC # 126 TC # 127
(OF) (OF) (OF)

160
163
167
170
174
178
181
185
189
193
197
201
205
208
211
213
214
215
215

215
408

174
178
182
186
190
193
197
200
204
208
210
212
213
214
214
214
215
216
216

216
408

A

178
182
186
190
194
197
200
204
207
209
212
213
213
214
214
214
215
216
217

217
407

TC # 128(°F)

180
185
188
191
195
198
201
205
208
210
212
213
213
214
214
214
215
215
216

216
408

TC # 129(°F)

174178
181
184
188
192
195
199
201
204
206
207
208
208
209
209
210
210
210

210
404

October 18, 1994

TC # 130
(OF)

175179
182
185
188
192
195
199
202
205
207
209
210
210
210
211
211
212
213

213
404

Poo*

V A

10tAT 0$

fu) r



.8Li h

TVA / TSI Project No. 97260 October 18, 1994

TC # 132 TC # 133
(OF) (OF)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
40
41

TC # 131
(OF)

79
79
79
79
79
79
79
79
79
80
81
82
83
84
86
88
90
93
95
98

102
105
109
112
116
120
123
130
133
137
140
143
146
149
152
155
158
159
162
165
168
172

TC # 134(°F)

79
79
79
79
79
79
79
79
79
80
80
81
82
84
86
88
90
92
95
98

101
105
109
113
117
120
124
129
133
136
140
143
146
149
152
155
158
158
161
164
168
171

79
79
79
79
79
79
79
79
80
80
81
82
84
85
87
89
91
93
96
98

101
104
108
111
115
119
124
130
134
138
142
145
149
153
156
160
161
164
167
170
173

o 176

0 o

ORAIO'o

7979
79
79
79
79
79
79
79
80
80
81
82
84
85
87
89
91
93
96
99

102
105
108
112
116
120
124
130
135
139
144
147
151
155
159
160
163
167
170
174
177

TC # 135(°F)

79
79
79
79
79
79
79
79
79
79
80
81
82
83
85
87
89
91
94
96
99

103
106
110
113
117
121
125
132
136
140
144
148
152
155
159
161
164
168
171
175
178

TC # 136(OF)

79
79
79
79
79
79
79
79
79
80
81
82
83
84
86
88
90
93
95
98

101
105
109
113
116
120
125
131
135
139
143
147
151
154
158
160
163
167
170
174
178
181



Project No. 97260 October 18, 1994

Time
(min)

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

Max Temp:

Max Allowed:

TC # 131 TC # 132
(OF) (OF)

175
178
182
185
189
193
197
200
203
206
208
210
210
210
210
210
211
212
215

215
404

175
178
182
186
190
194
197
201
205
207
209
209
210
210
210
211
213
217
219

219
404

4 A P0

00

*C

TVA / TSI

fY5

TC # 133(°F)

179182
185
188
192
195
199
203
206
208
210
210
210
211
211
212
212
214
216

216
404

TC # 134(OF)

181184
187
190
193
196
200
204
207
208
209
210
210
211
211
212
213
214
215

215
404

TC # 135(°F)

181184
188
191
194
197
201
205
207
209
209
210
210
211
212
212
214
215
217

217
404

TC # 136(oF)

184
188
191
194
198
203
207
209
210
210
211
211
211
211
212
212
213
213
214

214
404



Project No. 97260

TC # 137 TC #138 TC # 139

(0F) (OF) (0F)
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
40
41

79
79
79
79
79
79
79
80
80
82
83
86
88
91
95
99

104
108
112
117
122
126
132
136
141
145
149
153
156
1 60
161
164
168
171
174
178
181
185
190
195
199
200

TC # 140
(' F)

78
78
79
79
80
82
85
89
93
98

103
108
113
118
124
131
136
141
146
150
155
160
162
166
170
175
179
183
187
191
195
200
205
207
209
211
212
214
216
219
222
225

October 18, 199Y

TC #141 TC #142
(OF) (OF)

78
78
78
78
78
78
78
79
79
79
79
79
80
81
81
82
83
84
86
87
88
90
91
93
95
97
98

100
102
104
106
108
110
112
114
116
119
121
124
126
130

A0 .

V.

79
79
79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
85
86
88
89
91
92
94
96
98

100
102
104
106
108
110
112
114
116
119
121
124
126
131
133
136

TVA / TSI

79
79
79
79
79
79
79
79
79
79
80
80
80
81
82
82
83
84
85
86
88
89
91
92
94
96
98

100
1 02
104
106
108
110
113
115
117
120
122
125
129
132
135

79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
85
86
87
88
89
91
93
94
96
98

100
102
104
106
108
ill
113
115
118
122
125
130



Project No. 97260
TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 137(OF)

203
206
208
210
211
212
212
213
214
215
217
218
214
211
210
209
209
209
210

218
404

TC # 138(OF)

228
231
234
237
240
243.
247
250
253
258
239
212
210
209
208
208
207
207
208

258
403

TC # 139 TC # 140
(OF) (°F)

136139
142
145
148
152
156
160
162
167
172
177
182
187
192
196
200
203
205

205
403

139142
145
148
151
154
158
160
164.
168
173
177
183
187
193
197
201
204
206

206
404

October 18, 1994

TC # 141 TC # 142

(°F)

138
141
144
147
150
154
157
159
163
167
172
176
181
187
192
197
201
204
207

207
404

(OF)

134
137
140
144
147
151
154
158
160
164
169
176
183
188
192
196
200
203
206

206
404

CQ A P 0 1

0A

A-



Project No. 97260TVA / TSI

tJiL)

October 18, 1994

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

TC # 143
(0F)

79
79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
85
86
87
89
90
92
93
95
97
99

101
103
105
107
110
112
115
117
120
123
126
132
135
138

TC # 145
(OF)

TC # 144
(OF)

79
79
79
79
79
79
79
79
79
79
79
80
80
81
82
83
83
84
86
87
89
90
92
94
95
97
99

102
104
106
108
111
113
115
118
121
125
130
134
137
140
144

79
79
79
79
79
79
79
79
79
79
80
80
80
80
81
81
82
83
84
85
86
88
89
91
92
94
96
97
98

100
102
104
106
107
109
111
114
117
119
122
129
133

4-

TC # 146
(OF)

79
79
79
79
79
79
79
79'
79
79
79
80
80
80
80
81
81
82
82
83
83
84
85
86
87
88
89
91
92
94
95
97
99

100
102
104
106
109
111
114
116
119

TC # 147 TC # 148
(°F) (OF)

79
79
79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
85
86
87
89
90
91
93
95
97
98

100
102
104
106
109
111
113
115
118
120
123
126
131

79
79
79
79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
85
86
88
89
91
93
95
97
99

101
103
105
107
109
111
113
116
118
121
124
126
131
134
136

10 0

'9# 
A

OftATOO

,A



October 18, 1994Project No. 97260TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 143(oF)

142
145
149
152
156
160
161
165
168
172
177
181
.185

190
193
197
201
205
207

207
404

TC # 144(OF)

147
150
153
156
159
160
162
165
169
173
177
181
185
190
193
197
201
205
208

208
404

TC # 145(OF)

136
139
142
144
147
151
153
156
160
161
166
171
176
181
186
191
197
202
204

204
404

TC # 146(°F)

122
125
131
134
137
141
145
149
154
158
162
167
174
179
185
191
197
202
205

205
404

TC # 147 TC # 148

(OF)

134
137
140
144
147
150
154
158
159
163
168
173
178
183
188
193
198
203
206

206
404

(OF)

139
142
145
149
152
155
158
160
164
168
171
175
180
185
189
194
199
203
206

206
404

4 A P0

100



Project No. 97260

TC # 151 TC # 152
(OF) (°F)Time

(mmn)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

TC # 149
(OF)

79
79
79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
85
86
88
89
91
93
95
98

100
102
104
107
109
111
114
116
118
120
123
125
130
133
135
138
140

October 18, 1994

TC # 153 TC # 154
TC # 150

(°F)

79
79
79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
86
87
89
91
93
95
97
99

102
104
107
109
112
115
117
120
122
124
127
131
134
136
139
142
144

7979
79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
85
87
88
90
92
95
97
99

102
104
107
110
113
116
118
121
124
126
131
134
136
139
142
145
147

'V
'V0 4 T

TVA / TSI

3080

7979
79
79
79
79
79
79
79
79
80
80
81
81
82
83
84
86
87
89
91
93
95
97
99

102
104
107
110
113
116
119
122
129
132
136
139
143
146
148
150
152

7979
79
79
79
79
79
79
79
80
80
80
81
82
82
83
84
86
87
89
90
92
94
97
99

101
104
106
109
111
114
117
120
124
127
132
136
140
144
147
152
156

7979
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
85
86
88
89
91
93
95
97
99

101
103
106
108
111
114
117
120
123
126
132
135
140
144
148
152

0

(°F) (OF)



Project No. 97260
TVA / TSI

Time
(min)

Max Temp:
Max Allowed:

TC # 149(OF)

143
146
148
151
154
158
159
162
166
169
173
177
182
187
191
196
200
205
209

209
404

TC # 150 TC # 151
(OF) (OF)

147
150
152
155
158
159
162
165
169
173
176
180
185
189
193
197
202
208
210

210
404

QA

150
153
155
158
159
162
165
168
171
174
178
181
185
190
194
199
204
210
210

210
404

TC # 152(°F)

154156
159
159
162
165
168
170
173
176
179
183
187
192
196
200
208
210
210

210
404

October 18, 199

TC # 153 TC #154

(OF)

159
162
166
168
170
173
175
177
180
183
186
189
192
196
199
204
210
211
211

211
404

(° F)

155
158
162
166
170
174
178
182
184
187
190
193
196
200
204
209
210
211
211

211
404

P,%

IV.(
OftA0Ov



Project No. 97260

TC # 156 TC # 157
(OF) (OF)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
40
41

TC # 155(OF)

79
79
79
79
79
79
79
79
79
79
80
80
80
81
82
82
83
84
86
87
88
90
91
93
95
97
99

102
104
106
109
111
114
117
120
123
126
132
136
140
143
147

79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
85
86
88
89
91
92
94
96
98

100
103
105
108
110
113
116.
119
122
125
131
135
138

TC # 158 TC # 159

7979
79
79
79
79
79
79
80
80
80
80
81
82
82
84
85
86
88
89
91
93
95
97
99

102
104
107
109
112
115
118
121
124
129
132
136
140
143
147
151
155

P0

(7F)

79
79
79
79
79
79
79
79
79
79
80
80
81
82
83
84
86
87
89
91
93
95
97

100
103
105
108
111
114
118
121
125
130
134
138
142
146
150
155
159
161
166

TVA / TSI

160ý4AT'9

7979
79
79
79
79
79
79
79
79
80
80
81
82
83
85
86
88
90
92
95
97

100
102
105
108
111
114
117
120
124
130
134
138
142
146
150
154
159
161
165
169

A
0

(OF)

October 18, 1994

TC # 160
(°F)

79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
86
87
89
91
93
95
98

100
103
106
109
112
115
118
121
125
132
136
140
144
149
153
157
159
162
165
169



October 18, 1994Project No. 97260
TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 155
(0 F)

150
154
158
161
169
175
181
187
192
196
200
203
206
207
208
209
210
210
211

211
404

TC # 156 TC # 157
(OF) (OF)

142
146
151
155
160
163
168
173
179
185
191
196
199
202
207
209
210
210
210

210
404

160
162
167
173
178
185
190
195
199
203
206
208
209
210
210
210
211
211
212

212
404

TC # 158(°F)

170
175
179
183
187
191
194
197
201
204
207
209
210
210
210
211
211
212
213

213
404

TC # 159 TC # 160

173
177
181
184
188
191
194
198
201
204
207
209
209
210
210
210
210
211
211

211
404

172176
179
183
186
190
193
197
200
203
206
208
209
210
210
210
211
211
211

211
404

4 0CsA P 0 .

0

10
"I 

4k,~

(OF) (°F)



Project No. 97260

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
40
41

TC # 161
(OF)

82
82
82
82
82
82
82
82
82
83
83
84
85
86
87
88
90
91
93
95
97
99

102
104
107
110
113
117
120
124
127
132
136
140
144
148
151
154
158
160
163
167

TC # 163
(0F)

TC # 162
(0F)

82
82
82
82
82
82
82
83
83
83
84
85
86
87
88
90
91
93
95
97
99

102
104
107
110
113
116
119
122
126
131
135
139
142
145
148
152
155
159
161
164
168

82
82
82
82
82
82
82
82
82
83
83
84
85
86
88
89
91
93
95
97
99

102
104
107
109
113
116
119
122
125
130
133
137
140
143
147
150
154
157
159
163
167

04$.

TC # 164
(0F)

82
82
82
82
82
82
82
82
82J
82'
83
84
84
86
87
88
90
91
93
95
98

100
103
106
1.09
111
115
118
121
124
129
133
136
140
144
147
151
155
159
160
164
168

TC # 165
(°F)

83
83
83
83
83
83
83
83
84
84
85
86
87
88
90
91
93
95
97
99

101
106
109
112
115
118
121
124
129
133
136
140
143
147
150
154
158
160
163
167
171
175

October 18, 1994

TC # 166
(0F)

83
83
83
83
83
83
83
83
83
84
84
85
86
87
88
90
91
93
95
97
99

102
104
107
110
113
116
119
123
126
132
136
140
144
149
153
157
159
163
167
171
175

Ir - 0

VOftA¶"O~

TVA / TSI

43o84-

A



Project No. 97260

315
October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 161 TC # 162
(OF) (OF)

171
175
178
182
186
190
193
197
200
204
206
208
210
211
212
212
212
213
213

213
407

172
176
180
183
187
191
195
199
202
206
210
212
213
213
213
213
214
214
214

214
407

TC # 163(0F)

170
174
178
183
187
191
195
199
204
208
212
212
213
213
213
213
214
214
215

215
407

QA

TC # 164 TC # 165 TC # 166

(OF)

172
176
180
185
189
193
197
201
206
210
212
212
212
213
213
213
214
215
217

217
407

179183
187
191
194
198
202
206
210
213
214
215
215
215
215
215
216
216
217

217
408

(OF)

P~O
. ý4,.

04AT

TVA / TSI

(OF)

179
183
187
191
195
198
203
207
211
212
213
214
214
215
215
216
217
218
220

220
408



Project No. 97260

TC # 168 TC # 169
(°F) (OF)

82
82
82
82
82
82
82
83
83
84
84
85
86
87
89
90
92
94
96
98

101
103
106
109
112
115
118
122
125
131
135
139
143
147
152
156
159
163
167
171
175
179

82
82
82
82
82
83
83
83
84
84
85
86
87
89
90
92
94
96
98

101
103
106
109
112
116
119
123
127
133
136
140
145
149
153
157
160
164
168
172
176
180
184

0

TC # 170
(OF)

82
82
82
82
82
82
82
83
83
84
85
87
89
91
93
96

100
103
106
110
114
118
122
125
131
135
139
143
147
151
155
159
161
165
168
172
176
180
183
187
191

195

4.
Aig

38G
October 18, 1994

TC # 171 TC # 172
Time

(min)
TC # 167

(OF)

OftACo1

TVA / TSI

82
82
82
82
82
82
84
85
87
89
92
95
98

102
106
109
113
117
121
125
131
135
139
143
147
151
156
160
161
165
169
172
176
179
182
186
189
192
195
197
200
202

(OF)

81
81
81
81
81
81
81
81
82
82
82
82
83
83
84
85
86
87
88
90
91
93
94
96
98
99

101
103
105
107
109
111
113
115
118
120
122
125
129
131
134
137

(8F)

82
82
82
82
82
82
82
82
82
82
83
83
84
84
85
86
87
88
89
91
92
94
95
97
99

101
103
105
107
109
111
114
116
118
121
123
126
130
133
135
138
141



TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

Project No. 97260

TC # 167 TC # 168 TC # 169
(OF) (OF) (OF)

183
187
190
194
198
202
206
210
212
213
214
214
215
215
216
217
218
219
220

220
407

187
190
194
198
203
208
211
213
214
214
215
215
215
215
216
216
217
217
218

218
407

A

0

200
206
210
211
212
212
213
213
213
214
214
214
215
216
217
218
219
220
222

222
407

TC # 170(OF)

207
208
210
211
212
213
214
215
217
218
221
223
225
227
229
231
233
235
237

237
407

TC # 171(OF)

140
143
146
149
153
157
160
164
170
174
179
184
188
194
198
202
205
207
208

208
406

October 18, 199 87

TC # 172
(0 F)

144
147
150
153
157
159
163
167
172
176
181
185
190
194
199
202
206
208
210

210
407

.-
A

TO A~o,



Projec-t No. 97260
38°

October 18, 1994

TC # 173 TC # 174 TC # 175
(OF) (OF) (OF)

Time
(mmn)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

83
83
83
83
83
83
83
83
83
83
84
84
84
85
85
86
87
88
89
90
91
93
94
96
98
99

101
103
105
107
110
112
114
117
119
122
124
127
131
134
137
140

83
83
83
83
83
83
83
83
83
83
83
83
83
84
84
84
85
86
86
87
88
89
90
92
93
95
96
98

100
102
104
106
108
110
113
115
118
120
123
126
131
134

0,GA

Ir'7

'90 
A

oA10

TVA / TSI

83
83
83
83
83
83
83
83
83
83
84
84
84
85
86
87
88
89
91
92
94
96
98

100
102
104
106
109
111
113
116
118
121
124
126
131
134
137
140
143
146
149

$4

TC # 176(°F)

83
83
83
83
83
83
83
83
83
84
84
84
85
86
87
88
89
91
92
94
96
98

100
102
104
106
109
111
114
116
119
121
124
126
131
134
137
1-40
143
146
149
152

TC # 177
(OF)

82
82
82
82
82
82
82
82
82
82
82
83
83
84
84
85
86
87
88
89
91
92
94
95
97
99

100
103
104
107
109
111
113
116
119
121
124
129
132
133
135
136

TC # 178(OF)

82
82
82
82
82
82
82
82
82
82
82
82
83
83
83
84
84
85
86
86
87
88
89
91
92
93
95
96
98
99

101
103
105
108
111
113
115
118
121
124
127
131



October 18, 1994o3 8
TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 173 TC # 174
(°F)

143
146
150
153
156
158
163
167
171
176
181
185
190
195
199
203
206
209
211

211
408

(°F)

137
141
145
148
153
157
160
164
169
174
179
184
188
193
198
202
205
208
210

210
408

TC # 175
(OF)

153
156
160
161
164
167
171
174
177
180
184
188
192
196
199
203
206
209
212

212
408

TC # 176
(OF)

155
158
159
161
164
167
171
174
178
181
185
189
193
196
200
204
208
212
217

217
408

TC # 177
(oF)

138
142
144
147
151
154
159
166
170
174
178
181
185
188
191
195
200
205
208

208
407

TC # 178
(OF)

134
138
142
146
150
154
157
159
160
164
168
172
177
182
187
193
199
203
207

207
407

o0 - AA
00

OJI ¶O

Project No. 97260



Project No. 97260TVA / TSI

Time
(mln)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

TC # 179 TC # 180 TC # 181
(OF) (OF) (°F)

81
81
81
81
81
81
81
81
81
82
82
82
83
83
84
85
86
87
88
89
91
92
94
96
97
99

101
103
105
108
110
112
115
117
120
123
126
131
133
136
139
142

81
81
81
81
81
81
81
82
82
82
82
83
83
84
85
86
87
89
90
92
93
95
97
99

102
104
106
108
111
113
116
118
121
123
126
131
133
136
139
142
144
147

83
83
83
82
83
83
83
83
83
84
84
85
86
87
88
89
91
93
95
97
99

101
103
105
108
110
113
116
118
121
123
126
131
133
136
139
142
144
147
149
152
155PO

TC # 182
(OF)

82
82
82
82
82
82
82
83
83
83
84
85
86
87
88
90
91
93
95
98

100
102
105
107
110
113
116
119
122
125
130
133
136
140
143
146
149
151
154
156
158
160

TC # 183(°F)

82
82
82
82
82
82
82
82
83
83
84
84
85
86
87
89
90
92
94
96
98

101
103
106
108
111
114
117
120
124
127
132
135
138
142
145
148
151
153
156
158
159

TC # 184(0F)

83
83
83
83
83
83
83
83
83
83
84
84
85
86
87
88
89
91
93
95
97
99

102
104
107
110
112
115
118
122
125
130
133
137
140
144
147
151
154
156
159
160

10 0¶O

October 18, 1994



Project No. 97260
October 18, 199i'-

Time
(mln)

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

Max Temp:
Max Allowed:

TC # 179 TC # 180
(°F) (OF)

145
148
151
154
157
158
161
164
167
171
175
179
183
187
192
196
200
205
208

208
406

150
153
155
158
159
162
165
168
171
174
177
181
185
188
192
197
201
206
209

209
406

10ýCA P0ý

0 1:

f, Co

'114* 4JA1fOQ

TVA / TSI

TC # 181(OF)

158
159
162
165
168
171
174
177
180
184
187
190
194
197
200
204
208
211
215

215
408

TC # 182(OF)

162
164
166
169
175
175
177
181
185
187
192
194
197
201
204
208
212
215
218

218
407

TC # 183(°F)

161
164
166
169
172
175
178
181
185
188
192
196
199
203
207
210
214
217
221

221
407

TC # 184(OF)

163
165
168
170
173
176
178
181
185
188
191
195
198
202
206
210
215
217
219

219
408



Project No. 97260 October 18, 1994

TC # 185 TC # 186
(OF) (OF)

82
82
82
82
82
82
82
82
82
82
83
83
84
85
86
87
88
90
92
93
95
98

100
102
105
107
110
113
115
118
121
124
129
132
136
139
142
147
151
154
158
160

82
82
82
82
82
82
82
82
82
82
83
83
84
84
85
86
87
89
90
92
93
95
97
99

102
104
106
109
112
114
117
120
123
126
131
135
139
142
146
150
153
157 0°

TVA / TSI

Time
(min)

TC # 187
(OF)

81
81
81
81
81
81
81
81
81
81
82
82
82
82
83
83
84
85
86
87
88
90
91
93
95
97
99

101
103
106
108
111
114
.116
119
122
126
131
134
138
142
145

.4

TC # 188
(oF)

82
82
82
82
82
82
82
82
82
82
83
84
84
85
86
87
88
90
91
93
94
96
98

100
102
105
107
109
112
115
117
120
124
129
133
137
140
144
148
151
154
158

TC # 189
(OF)

83
83
83
83
83
83
83
83
84
84
85
86
87
88
89
91
92
94
96
98

101
103
106
108
111
113
116
119
122
125
130
133
137
141
145
149
152
156
160
161
165
169

TC # 190
(OF)

82
82
83
82
83
83
83
83
83
84
84
85
86
87
88
90
91
93
96
98

100
103
106
109
112
115
118
122
125
130
134
138
142
145-
150
154
158
160
164
168
172
176

TO C9

V7 0IA1



October 18, 1994r -
Project No. 97260TVA / TSI

Time
(min)

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

Max Temp:

Max Allowed:

TC # 185
(°F)

163
167
170
174
177
180
183
186
189
192
194
197
200
204
207
211
213
214
214

214
407

TC # 186(0F)

159
163
167
171
175
179
183
186
189
191
193
196
200
203
207
213
213
213
214

214
407

TC # 187
(OF)

149
153
158
160
164
169
173
178
182
186
190
194
199
202
208
210
211
212
212

212
406

TC # 188(OF)

159
163
167
171
175
179
183
187
191
196
201
205
208
209
211
212
213
213
214

214
407

TC # 189 TC # 190
(OF) (OF)

173177
181
185
190
194
198
202
205
208
211
213
214
214
214
215
215
216
217

217
408

179183
186
189
192
196
199
202
205
207
210
212
213
214
214
215
216
218
221

221
407

C, A Po

0 t

100RA-10



October 18, 1994 0Project No. 97260

TC # 193 TC # 194
(OF) (OF)

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
40
41

82
82
82
82
82
82
82.
82
83
83
84
85
86
87
88
90
92
94
96
98

101
104
106
109
112
115
119
122
126
132
136
139
143
147
151
155
159
161
166
170
174
178

83
83
83
83
83
83
83
83
83
84
84
85
86
88
89
91
92
94
97
99

101
104
107
109
112
115
118
121
124
130
133
137
141
145
150
154
159
162
166
169
173
176

TC # 191
(OF)

82
82
82
82

82
82
82
82
82
83
84
84
86
87
88
90
91
94
96
98

100
102
105
107
110
113
116
119
123
129
133
137
140
144
148
151
155
159
161
165
168
172

Pol

'700R'7

0

TC # 192
(OF)

82
82
82
82
82
82
82
83
83
84
84
85
86
88
89
91
93
95
97
99

102
104
107
109
113
117
120
123
126
131
135
138
141
145
148
152
155
159
161
164
168
171

TC # 195
(OF)

82
82
82
82
82
82
82
83
83
84
85
86
87
88
90
92
94
96
98

101
103
106
109
111
114
117
119
122
125
130
133
137
140
144
147
150
153
157
158
162
165
169

TC # 196
(OF)

82
82
82
82
82
82
82
82
82
83
84
84
85
87
88
89
91
93
95
98

100
103
106
108
111
114
117
120
123
126
131
134
137
141
144
147
151
154
158
160
163
167

TVA / TSI



Project No. 97260TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 191
(OF)

183
186
190
193
196
198
200
203
205
207
210
211
212
212
213
213
214
215
218

218
407

TC # 192
(OF)

180
183
187
190
194
197
199
203
205
207
210
212
212
213
213
214
214
214
215

215
408

TC # 193
(OF)

175
179
182
186
190
193
196
198
201
204
207
209
211
212
212
213
213
213
214

214
407

TC # 194
(OF)

.175
178
182
186
189
193
196
200
203
206
209
211
212
212
213
213
214
214
214

214
407

TC # 195-
(OF)

173
177
181
184
188
191
195
199
203
207
211
212
213
213
214
214
215
219
222

222
407

4 0'CA P0#

0 A.

TC-# 196
(OF)

171
175
178
182
186
190
194
199
203
209
211
212
212
213
213
214
215
219
222

222
407

October 18, 1994



October 18, 1994) •- J
Project No. 97260

TC # 199 TC # 200
(°F) (OF)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

82
82
82
82
82
82
82
82
82
83
83
84
85
86
87
89
90
92
94
97
99

102
104
107
110
113
116
119
122
126
131
134
138
141
145
148
152
155
159
161
164
168

TC # 201 TC # 202
(0 F) (OF)

82
82
82
82
82
82
82
82
82
82
83
84
84
86
87
88
90
92
94
96
99

101
104
107
110
113
116
119
123
126
131
135
139
142
146
150
154
158
160
164
169
172

82
82
82
82
82
82
82
82
82
82
83
84
85
86
88
89
91
93
95
98

100
103
105
108
111
115
118
121
125
130
134
138
142
146
150
154
158
160
164
168
172
176

PO

Ir 0
?OIIf 0 '

Time
(min)

8282
82
82
82
82
82
82
82
82
83
84
85
86
88
89
91
94
96
99

101
104
107
110
114
117.
120
124
130
134
137
142
145
150
154
158
160
164
168
171
175
179

TC # 197(OF)

8282
82
82
82
82
82
83
83
84
86
87
89
92
95
97

100
104
107
110
114
117
121
125
130
134
137
141
145
148
152
156
159
161
165
168
172
176
179
183
187
191

TC # 198(OF)

8282
82
82
83
84
86
89
93
97

101
105
109
113
118
123
129
134
139
143
147
151
155
158
160
163
167
170
174
177
179
183
187
187
189
191
194
196
198
200
203
205

C, A

TVA / TSI



Project No. 97260

e, 7
October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 197
(OF)

172
176
180
184
188
193
197
202
207
210
212
212
213
213
214
214
215
217
218

218
407

TC # 198 TC # 199
(OF) (OF)

176
180
184
188
193
197
201
207
210
211
211
212
213
213
214
215
216
218
220

220
407

0

179
183
187
191
195
199
204
208
210
211
211
212
213
213
214
216
218
221
223

223
407

O*0

.,,,.TO*

TVA / TSI

TC # 200(oF)

183
187
191
196
201
207
210
210
211
211
212
212
212
213
214
214
215
217
219

219
407

TC # 201(0F)

195
199
203
206
209
211
212
212
213
214
215
217
218
219
221
222
224
226
228

228
407

TC # 202
(OF)

.206
207
208
209
212
214
215
216
218
219
219
220
221
222
223
224
225
226
228

228
407



October 18, 1994Project No. 97260

Time TC # 203 TC # 204 TC # 205 TC # 206 TC # 207 TC # 208

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

0 82 82 82 82 82 82

1 82 82 82 82 82 82

2 82 82 82 82 .82 82

3 82 82 82 82 82 82

4 82 82 82 82 82 82

5 82 82 82 82 82 82

6 82 82 82 82 82 82

7 82 82 82 82 82 82

8 82 82 82 82 82 82

9 82 83 82 82 82 83

10 82 83 83 82 83 83

11 83 83 83 82 83 84

12 83 84 84 82 84 85

13 84 85 84 83 85 86

14 84 85 85 83 86 87

15 85 86 85 84 87 88

16 86 87 86 84 88 90

17 87 88 87 85 89 91

18 89 90 88 85 91 93

19 90 91 89 86 92 95

20 91 93 91 87 94 97

21 93 94 92 88 96 99

22 94 96 94 89 98 101

23 96 98 96 91 100 104

24 98 100 97 92 102 106

25 100 102 100 94 104 108

26 102 104 102 96 107 111

27 104 106 104 97 109 113

28 106 108 106 99 111 116

29 108 111 108 101 114 119

30 110 113 110 103 116 122

31 112 115 113 106 119 125

32 115 118 115 108 122 130

33 117 120 118 110 125 133

34 119 123 121 113 130 136

35 122 126 123 115 133 139

36 125 130 126 118 136 143

37 129 133 131 121 139 147

38 132 136 134 124 142 150

39 135 139 137 129 145 153

40 138 142 140 133 148 155

41 141 145 144 137 151 156

.CA A0 ,

10.
o6 RAT

TVA / TSI



Project No. 97260 October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 203 TC # 204 TC # 205
(OF) (OF) (OF)

145
149
153
158
160
165
169
174
178
182
187
191
196
200
203
206
207
209
211

211
407

149
153
157
159
163
167
171
175
180
184
188
193
197
201
204
207
209
210
212

212
407

A

0

148
152
156
159
163
168
172
176
180
184
189
194
198
201
205
207
209
211
212

212
407

0.1

TVA / TSI

"> k_ ý

TC # 206
(°F)

141
145
150
155
160
163
168
173
177
182
187
192
196
200
203
205
208
210
211

211
407

TC # 207(OF)

155
158
162
166
170
175
179
182
186
189
192
196
199
202
205
208
210
212
214

214
407

TC # 208(OF)

159
162
164
167
170
174
176
178
181
184
187
190
193
197
201
204
208
212
216

216
407

10

'900PAT 0



October 18, 1994400
Project No. 97260

TC # 211 TC # 212
(OF) (OF)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
40
41

81
81
81
81
81
81
81
81
81
81
82
82
82
83
83
84
85
86
87
88
90
91
93
95
97
98

100
102
104
106
109
111
113
115
118
119
121
124
126
131
133
136

TC # 213 TC # 214
(OF) (OF)

81
81
81
81
81
81
81
-81
81
81
81
81
81
82
82
82
83
84
84
85
86
87
88
89
90
92
93
95
97
98

101
103
105
108
110
113
116
120
123
126
131
135

0,C,

80
80
80
80
80
80
80
80
81
81
81
82
82
83
84
85
86
87
89
90
92
94
96
98

101
103
106
108
111
113
116
119
121
124
129
132
136
139
142
146
149
153

81
81
81
81
81
81
81
81
81
81
82
82
82
83
84
85
86
87
88
90
91
93
95
97
98

101
103
105
107
110
112
115
118
121
125
130
133
136
139
142
146
149

TC # 209
(OF)

82
82
82
82
82
82
82
82
82
82
82
83
84
84
85
86
88
89
91
93
95
97
99

102
104
107
110
112
115
118
121
124
129
132
135
138
142
146
149
153
156
160

TC # 210(OF)

8181
81
81
81
81
81
82
82
82
83
84
84
86
87
88
90
92
93
96
98

100
103
105
108
111
114
117
120
123
126
132
135
139
143
147
150
154
157
159
163
166

TO
*9 0 # I

TVA / TSI



Project No. 97260
401

October 18, 1994

Time TC # 209 TC # 210 TC # 211
(mln) (OF) (OF) (OF)

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

Max Temp:
Max Allowed:

140
142
145
149
152
156
160
161
165
170
171
175
180
183
188
192
197
201
205

205
406

138
142
145
148
152
157
160
164
167
171
174
179
183
187
193
196
200
205
208

208
406

0.p
A

TVA / TSI

156
159
161
164
167
170
172
175
178
181
184
187
190
193
197
200
204
208
211

211
405

TC # 212(OF)

152
156
159
160
163
167
170
173
176
179
183
186
189
193
197
200
204
207
210

210
406

TC # 213
(°F)

161
163
166
169
172
175
178
181
183
186
189
192
195
198
201
204
207
210
213

213
407

TC # 214(oF)

170
173
177
180
184
187
192
195
197
200
203
205
207
209
211
212
213
214
216

216
406

p0Poe

At

10 0
?0IftA-f0



Project No. 97260

Time
(min)

TC # 217(OF)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

TC # 218
(°F)TC # 215

(OF)

October 18, 1994

TC # 219 TC # 220
(OF) (OF)

81
81
81
81
81
81
81
81
82
82
82
83
84
85
86
87
89
90
92
94
97
99

101
104
107
109
112
115
118
122
125
131
134
138
142
145
149
153
157
160
164
167

TC # 216(OF)

82
82
82
82
82
82
82
82
82
82
83
83
84
85
86
88
89
91
93
95
97
99

102
104
107
110
113
115
118
122
125
130
134
137
142
146
150
154
158
160
163
167

TVA / TSI

402

81
81
81
81
81
81
81
81
81
82
82
83
84
84
86
87
88
90
92
93
96
98

100
103
105
108
111
113
116
119
122
125
131
134
137
141
144
149
152
156
159
161

G0 A 0 .

00

8181
81
81
81
81
81
81
81
82
82
82
83
84
84
85
86
88
89
91
93
95
97
99

102
104
107
109
112
115
118
122
125
131
135
138
142
147
151
154
158
160

8180
81
81
80
80
80
81
81
81
81
81
81
81
82
82
83
84
85
86
87
89
90
92
94
96
98

100
103
105
108
111
114
117
120
124
129
133
136
140
144
148

8181
81
81
81
81
81
81
81
82
82
83
83
84
85
86
87
88
90
91
93
95
97
99

101
104
106
109
111
115
118
121
124
129
133
136
141
144
148
151
155
158



TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 215
(OF)

171
174
177
180
183
186
188
191
194
196
199
201
203
206
208
211
213
214
215

215
406

TC # 216
(OF)

171
175
178
181
183
186
188
190
192
194
196
199
202
205
208
210
214
215
216

216
407

Project No. 97260

TC # 217
(OF)

165
170
174
177
182
185
189
192
196
199
203
206
209
211
212
213
214
214
215

215
406

0

TC # 218
(oF)

164
168
172
175
179
183
187
191
194
197
200
203
206
209
211
212
213
213
214

214
406

TC # 219
(0F)

152
156
160
162
166
170
175
179
183
187
191
195
199
203
206
209
210
211
211

211
406

4003
October 18, 1994

TC # 220
(OF)

160
163
167
171
175
179
183
187
191
195
199
202
205
207
209
211
212
212
213

213
406

p 0
*0

A

VO
* 4',AT



Project No. 97260

TC # 222 TC # 223
(OF) (0F)

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
40
41

TC # 221
(OF)

82
82
82
82
82
82
82
82
83
83
84
85
86
87
88
89
91
93
95
97
99

102
104
107
110
113
115
118
122
125
130
133
136
139
143
146
150
153
157
158
162
166

81
81
81
81
81
81
82
82
82
82
83
84
84
85
87
88
90
91
94
96
99

102
104
107
111
114
117
121
125
130
133
137
140
144
147
151
155
159
160
165
168
172

0

October 18, 1994

TC # 225 TC # 226

81
81
81
81
81
81
81
81
82
82
83
84
85
86
87
89
90
92
94
96
98

101
104
106
109
112
115
119
122
126
133
136
140
144
149
153
156
158
162
166
169
173

TC # 224(OF)

82
82
82
82
82
82
82
82
82
83
83
84
85
86
87
88
90
91
93
95
97

100
102
105
107
110
113
116
119
123
129
133
136
140
144
148
151
156
159
161
166
170

'V10* 4 T

TVA / TSI

4.0.

(8F)

82
82
82
82
82
83
83
83
83
84
84
85
86
87
88
89
91
92
94
96
98

100
102
105
107
110
113
116
119
125
130
134
138
141
145
148
152
156
160
161
165
169

(8F)

82
82
83
82
83
83
83
83
83
84
84.

85
86
87
89
90
92
94
96
98

100
103
105
108
111
115
118
121
124
129
133
136
139
142
146
149
152
156
159
160
164
168



Project No. 97260

405
October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 221
(OF)

171
175
178
183
188
192
197
201
204
208
210
212
214
214
214
215
215
215
217

217
407

TC # 222
(OF)

176
179
183
186
190
194
197
201
204
207
209
211
212
212
213
214
214
215
216

216
406

TC # 223
(OF)

176
180
184
188
191
195
198
202
205
207
210
212
212
213
213
213
213
214
214

214
406

TC # 224
(OF)

174
178
182
186
190
194
197
201
204
208
211
212
213
213
213
213
213
214
214

214
407

TC # 225
(0 F)

173
177
180
184
188
192
195
199
202
205
210
212
213
214
214
214
214
215
215

215
407

TC # 226
(OF)

171
175
179
183
187
190
194
198
201
205
209
212
213
213
214
214
214
214
215

215
407

4 0CA P~w

10A

'9404'9

TVA / TSI



Project No. 97260

TC # 228 TC # 229 TC
(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
30
31
32
33
34
35
36
37
38
39
40
41

82
82
82
82
82
82
82
83
83
84
84
85
86.
88
89
91
93
96
98

100
103
105
108
111
113
116
119
122
125
130
133
136
139
142
145
149
152
155
159
160
163
167

October 18, 1994 4 •[

# 230 TC # 231 TC # 232Time
(min)

82
82
82
82
82
82
82
82
83
83
83
84
85
86
87
89
91
93
95
97

100
102
105
108
111
114
116
120
123
126
131
134
137
140
144
147
150
153
157
158
162
166

0

TC # 227
(OF)

'94ATO'

TVA / TSI

83
83
83
83
83
83
83
83
83
84
84
85
86
87
88
89
91
93
95
97

100
102
105
108
111
114
117
120
123
126
132
135
138
142
145
148
152
156
159
161
165
168

A

(8F)

83
83
83
83
83
83
83
83
83
84
84
85
86
87
88
89
91
93
95
97
99

102
105
107
110
113
116
120
123
127
132
136
139
143
147
150
154
158
160
163
167
172

8282
82
82
82
82
82
83
83
83
84
85
86
87
89
90
92
94
96
99

101
104
107
110
113
116
119
122
125
131
135
138
142
145
149
153
157
159
163
167
171
175

8383
-83
83
83
83
83
83
83
84
84
85
87
88
89
91
93
96
98

101
104
107
109
113
116
119
123
126
132
135
139
142
146
150
154
158
160
163
167
171
176
180

(°F)(OF)



Project No. 97260
October 18, 1994

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
63
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 227(OF)

170
174
178
182
187
190
195
200
203
206
211
212
213
214
214
214
215
215
216

216
407

TC # 228 TC #
(OF)

169
174
178
182
186
190
195
199
203
210
212
212
213
213
213
214
214
215
218

218
407

oA

229(OF)

172
176
180
184
188
193
198
202
208
212
213
213
214
214
214
214
215
216
217

217
408

TC # 230(OF)

176
180
184
188
192
197
202
208
213
213
213
213
214
214
215
216
217
219
221

221
408

TC # 231 TC # 232

(OF)

179
183
187
191
195
201
207
211
212
212
212
213
214
215
215
216
218
221
223

223
407

(OF)

184
189
195
201
208
211
212
212
212
212
213
213
214
215
215
216
217
219
222

222
408

p 0 4.
A

to0

TVA / TSI

40



October 18, 1994Project No. 97260

Time TC # 233 TC # 234 TC # 235 TC # 236 TC # 237 TC # 238

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

0 82 82 82 82 83 83

1 82 82 82 82 83 83

2 82 82 82 82 83 83

3 82 82 82 82 83 83

4 82 82 82 82 83 83

5 82 84 82 83 83 83

6 82 85 82 83 83 83

7 83 88 82 83 84 83

8 84 91 83 83 84 83

9 85 95 84 84 85 83

10 87 99 84 85 86 84

11 90 103 86 87 87 84

12 93 108 87 88 88 84

13 98 112 89 90 90 85

14 101 116 91 92 91 86

15 105 121 93 94 93 87

16 107 125 95 97 95 88

17 111 131 97 99 98 89

18 114 136 100 102 100 90

19 117 140 102 105 103 91

20 122 144 105 107 105 93

21 125 148 107 110 108 95

22 130 153 110 113 110 96

23 134 156 113 116 113 98

24 138 158 115 119 116 100

25 142 162 118 122 118 102

26 146 166 121 125 121 104

27 149 170 124 130 124 106

28 152 174 126 133 126 109

29 156 178 131 136 131 111

30 159 181 134 139 134 113

31 161 185 136 142 137 116

32 164 189 139 145 139 118

33 168 192 142 148 142 121

34 172 195 145 1.51 145 124

35 176 199 148 154 147 127

36 179 203 151 157 150 132

37 183 206 154 160 154 135

38 187 209 157 161 156 138

39 190 212 158 164 159 141

40 194 214 161 167 160 144

41 198 215 165 170 164 147

4 GCA P0 ý

10

TVA / TSI



Project No. 97260 October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 233(OF)

202
206
209
210
212
213
214
214
215
216
217
219
221
223
225
228
230
232
235

235
407

TC # 234 TC #(0F)

216
218
220
222
225
227
230
232
234
236
239
241
244
246
248
251
253
258
261

261
407

0

235(OF)

168
171
174
178
182
185
188
192
195
198
201
204
207
210
212
213
212
212
213

213
407

TC # 236
(OF)

173
176
179
183
186
189
192
196
199
202
205
208
212
213
214
214
215
214
214

215
407

TC # 237- -TC # 238
(OF) (OF)

167
170
174
178
181
185
188
192
196
199
202
206
209
213
215
215
215
216
216

216
408

151155
158
160
164
168
171
175
179
183
187
192
196
199
203
206
208
211
212

212
408

P 0 4

VO0
IV
4*4AT ,

TVA / TSI

40D



October 18, 1994Project No. 97260

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
40
41

TC # 239 TC # 240
(OF) (OF)

83
83
83
83
83
83
83
83
83
84
84
85
86
87
89
90
92
94
97
99

102
104
107
110
113
116
119
122
125
130
133
136
139
142
146
149
153
156
160
161
164
168

TC # 241(OF)

83
83
83
83
83
83
83
83
84
84
85
86
87
88
89
91
93
95
98

100
103
105
108
111
115
118
121
124
127
132
134
137
142
146
150
154
157
158
161
164
167
170

83
83
82
82
82
82
82
83
83
83
83
84
84
85
85
86
87
88
89
91
92
93
95
97
99

101
103
105
107
110
112
115
117
120
122
125
131
134
137
140
143
146
PO0 ý

,6C A

TC # 242(°F)

82
82
82
82
82
82
82
82
83
83
83
83
84
84
85
86
86
87
89
90
91
93
94
96
98

100
102
104
106
108
110
113
115
118
120
123
126
131
134
137
141
144

TC # 243
(OF)

82
82
82
82
82
82
83
84
85
87
90
94
98

100
103
106
109
113
117
121
124
130
133
137
140
144
147
149
152
155
159
160
163
167
170
173
176
179
183
186
190
193

TC # 244(0F)

82
82
82
82
82
82
83
84
85
87
90
94
98

102
105
109
112
116
120
123
127
132
135
139
143
146
150
154
157
159
163
166
170
174
179
183
187
192
196
200
204
207

Ir CI
V?0?AT

TVA / TSI



October 18, 1994Project No. 97260TVA / TSI

Time
(mrn)

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

Max Temp:
Max Allowed:

TC # 239
(OF)

171
175
179
182
185
186
188
190
193
196
199
201
204
207
209
211
214
217
220

220
408

TC # 240
(OF)

173
177
181
183
185
186
188
191
195
198
201
204
208
212
216
220
224
228
232

232
408

TC # 241
(OF)

149
153
157
159
162
174
179
180
184
187
190
192
195
197
200
203
206
209
212

212
408

TC # 242
(OF)

148
151
155
158
160
164
168
171
175
179
182
186
189
192
196
199
203
206
209

209
407

TC # 243 TC # 244
(OF) (OF)

196
199
203
205
208
210
211
212
213
214
215
216
217
220
224
228
233
237
243

243
407

211
212
213
214
215
216
218
220
223
226
230
233
237
242
247
252
259
264
270

270
407

40 A 0

10A

*9100FIA'9



October 18, 1994
Project No. 97260

Ti me
(min)

TVA / TSI

0
1
2
3
4
6
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

TC # 245
(OF)

83
83
83
83
83
84
84
86
87
89
91
94
97

100
104
107
111
115
119
123
127
133
137
142
146
151
155
160
162
167
172
177
182
187
193
197
199
203
206
210
214
215

TC # 246
(OF)

83
83
83
83
83
83
84
85
86
88
90
93
95
98

102
105
109
113
116
120
124
131
135
139
143
147
152
156
158
163
167
172
176
181
185
190
196
202
209
212
214
215

TC # 247
(OF)

0

83
83
83
83
83
83
84
85
86
88
90
93
95
98

102
105
109
112
116
120
124
130
134
138
143
147
151
155
160
162
166
170
175
179
183
188
192
196
201
206
211
213

TC # 248
(OF)

83
83
83
83
83
84
84
85
87
89
91
93
96
99

103
106
110
114
118
122
126
132
136
140
145
149
153
157
160
164
169
174
178
181
185
189
193
197
201
205
210
212

TC #249 TC #250
(OF) (OF)

83 83
83 83
83 83
83 83
83 83
83 83
84 84
85 84
87 86
89 87
91 89
94 90
97 93

100 95
103 97
107 100
1ll 103
114 106
118 109
122 112
126 115
132 119
136 122
140 125
145 131
149 135
153 138
157 141
159 145
163 148
167 152
172 156
176 159
180 161
184 164
188 168
192 171
196 175
200 179
204 183
209 187
212 192

10
*0 

A



October 18, 1994
Project No. 97260

Time
(min)

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

Max Temp:

Max Allowed:

TC # 245(OF)

216
217
218
219
220
223
226
230
233
237
241
245
250
255
262
267
272
277
282

282
408

TC # 246 TC # 247
(OF) (0F)

215
217
218
220
223
226
230
234
238
242
246
251
257
262
267
271
276
281
286

286
408

0 A

215216
217
219
222
226
229
233
237
241
245
249
253
260
264
269
274
279
284

284
408

p0 1

0ftA'rO1"

TC # 248(oF)

213
214
215
217
219
221
224
228
232
236
241
245
250
257
262
267
272
277
282

282
408

TC # 249(oF)

214
215
216
218
220
223
226
229
233
236
240
244
248
253
259
264
269
274
279

279
408

TC # 250(OF)

198
204
"209
211
212
213
214
215
216
217
219
222
225
228
232
235
239
243
248

248
408

TVA / TSI



Project No. 97260 October 18, 1994

TC # 251 TC # 252Time
(min)

0
I
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

(OF)

82
82
82
82
82
82
82
82
82
83
83
84
85
86
87
88
89
91
93
95
97
98

101
103
106
108
111
113
116
119
122
125
129
133
135
138
141
144
148
151
154
157

TC # 253
(OF)

(OF)

83
83
83
83
83
83
83
84
85
86
87
88
90
91
93
95
97

100
102
104
107
110
113
115
118
121
124
129
133
136
139
142
145
149
152
155
158
160
163
166
169
172

TVA / TSI

4

84
84
84
84
84
84
84
85
86
87
89
90
92
95
97

100
103
106
109
112
116
119
123
126
132
136
139
143
147
150
154
158
159
163
167
170
174
177
181
185
189
192

4 0,CA P0 *

0

100

'V100A100

TC # 254
(oF)

83
83
82
82
82
82
83
84
84
85
86
88
90
93
96
99

103
106
110
113
117
121
124
129
132
135
138
141
144
147
148
151
151
152
151
152
151
151
151
149
145
141

TC # 255(OF)

83
82
82
83
83
83
83
83
84
85
86
87
88
90
92
94
97
99

102
105
108
111
114
117
120
124
127
132
135
139
142
146
149
153
156
158
162
166
169
173
177
180

TC # 256(oF)

83
83
83
83
83
83
84
84
84
85
86
87
88
90
91
93
95
98

100
103
106
108
111
114
117
120
124
127
132
136
139
143
146
150
153
157
158
162
165
169
173
177



Project No. 97260 October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 251
(oF)

159
162
165
169
173
177
181
185
188
192
195
199
202
205
208
211
213
215
216

216
407

TC # 252(OF)

176
180
183
187
191
195
198
202
205
208
211
212
213
214
215
215
216
217
219

219
408

0

TC # 253(OF)

196
200
203
207
211
213
214
215
216
216
218
220
222
225
228
231
234
237
241

241
409

TC # 254 TC # 255
(OF) (OF)

135129
124
132
138
146
154
161
166
174
180
186
191
197
202
206
212
218
224

224
408

184187
191
194
197
201
203
206
209
211
213
214
215
215
216
216
217
217
218

218
408

p0 4
.4

160RAT9

TVA / TSI

4LW

TC # 256(0F)

181
185
188
192
196
200
205
211
214
214
215
215
215
215
216
216
216
216
217

217
408



4
October 18, 1994

Project No. 97260TVA / TSI

Time TC # 257 TC # 258
(min) (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
30
31
32
33
34
35
36
37
38
39
40
41

80
80
80
80
80
80
81
81
82
82
83
84
85
87
88
90
92
94
96
99

101
104
107
110
115
119
123
125
131
135
138
142
145
149
153
156
160
161
166
170
174
179

81
81
81
81
81
81
81
81
81
82
83
84
85
86
88
89
91
94
96

100
103
106
109
113
116
120
123
127
132
136
140
143
146
149
153
156
159
160
163
166
170
174

C, A

TC # 259 TC # 260
(OF) (OF)

80
80
80
80
80
80
81
81
81
82
83
84
86
87
89
92
94
97

100
103
106
109
112
115
118
122
125
131
134
137
140
144
147
151
154
157
158
161
165
168
172
176

p 0 I

80
80
80
80
80
80
80
80
80
81
82
84
87
91
95
99

102
105
108
111
115
118
121
124
130
133
137
140
144
146
149
151
153
155
157
160
160
163
165
167
170
173

TC # 261 -TC # 262
(OF) (OF)

80
80
80
80
80
80
80
80
81
81
82
83
84
86
88
90
93
96

100
104
107
111
116
120
124
131
135
139
143
147
150
154
157
160
160
163
166
168
171
174
176
179

8080
80
80
80
80
80
80
81
82
82
84
85
87
90
94
99

104
108
113
117
122
126
133
137
141
144
148
151
155
159
160
163
166
167
169
171
173
175
177
179
181

10



Project No. 97260 October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 257
(OF)

184
188
192
196
199
202
206
208
210
211
212
212
213
213
213
213
213
213
213

213
405

TC # 258
(OF)

178
181
185
189
194
197
199
202
205
208
210
211
212
212
212
213
213
213
213

213
406

TC # 259
(OF)

180
184
188
192
195
199
201
204
206
208
210
211
211
212
212
212
212
213
213

213
405

4 , ,A

0

TC # 260 TC # 261
(OF) (OF)

176
179
182
186
189
192
196
199
204
208
210
211
212
212
212
212
212
212
213

213
405

182
185
188
191
194
197
200
203
206
208
210
210
211
212
212
212
212
213
213

213
405

PO

TVA / TSI

TC # 262
(OF)

183
185
188
191
194
197
200
205
208
209
210
211
212
212
212
213
213
214
215

215
405

10(0



Project No. 97260 October 18, 1994

TC # 266 TC # 267 TC # 268Time
(min)

TC # 263
(OF)

TC # 265
(OF)

TVA / TSI

80
80
80
80
80
80
80
80
80
81
82
83
84
85
87
89
91
93
96
98

102
105
108
112
116
119
123
127
133
137
140
144
148
152
156
159
160
164
167
171
174
178

TC # 264
(OF)

80
80
80
80
80
80
80
80
80
81
82
83
84
86
87
89
91
93
96
98

101
105
108
112
116
120
124
130
134
138
143
147
152
156
158
163
167
171
176
180
185
188

80
80
80
80
80
80
81
81
82
84
86
88
90
93
97

102
106
111
116
121
126
133
137
142
146
151
155
160
162
166
170
174
177
181
184
187
190
193
196
198
201
205

(°F)

80
80
80
80
81
83
85
88
9,1
95
99

103
107
112
116
121
126
133
138
143
147
152
157
159
164
169
174
179
183
188
193
197
201
205
207
210
211
212
212
214
216
219

(OF)

80
80
80
80
80
80
80
80
80
80
80
81
81
82
82
84
85
86
87
89
91
93
96
98

102
107
116
121
124
129
134
139
146
154
158
164
169
176
182
192
205
208

(OF)

80
80
80
80
80
80
80
80
80
80
81
81
82
83
84
85
87
88
90
93
95
98

102
105
110
118
127
133
137
142
149
155
160
165
170
174
179
185
194
205
208
208

0GA

'40 4ATO



Project No. 97260
410October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 263 TC # 264 TC # 265
(°F) (OF) (OF)

180
184
187
191
195
200
206
208
209
210
211
211
211
212
212
213
213
214
215

215
405

192
197
201
205
207
209
210
210
211
211
212
212
212
213
213
214
214
215
215

215
405

208
210
211
212
212
213
213
214
215
217
218
220
221
223
222
219
217
215
213

223
405

4 A P 04ý

04

C 0

'90011AT

TVA / TSI

TC # 266
(OF)

222
224
228
231
234
237
240
242
245
247
249
243
229
216
213
212
211
210
209

249
405

TC # 267(0F)

208
209
209
210
210
210
210
210
210
210
211
211
211
211
211
211
211
210
211

211
405

TC # 268(OF)

208
209
209
210
210
210
210
210
210
210
210
211
211
211
211
211
210
210
211

211
405



October 18, 1994Project No. 97260

TC # 269
(OF)

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
40
41

TC # 270
(OF)

80
80
80
80
80
80
80
80
80
80
81
81
82
83
84
85
87
89
91
93
96
99

103
107
113
122
132
136
140
147
154
160
163
168
172
176
181
186
196
205
207
207

TC # 271
(°F)

TC # 272
(°F)

80
80
80
80
80
80
80
80
80
80
80
81
82
83
84
85
87
89
91
94
97

101
105
111
119
131
136
142
149
155
159
163
167
172
176
180
185
192
206
207
207
207

0 A

79
79
79
79
79
79
79
79
79
80
80
81
81
82
84
85
87
90
93
96

100
105
111
119
131
141
148
154
158
163
167
170
174
178
182
186
192
205
206
207
207
207
0 .

TC # 273 TC # 274

79
80
80
80
80
80
80
80
80
80
80
81
82
83
85
88
90
94
98

102
108
114
122
134
145
153
158
164
168
172
176
180
183
187
191
197
203
206
206
207
207
207

(OF)

80
80
80
79
80
80
79
80
80
80
80
81
82
84
86
88
92
96

100
106
112
119
130
140
150
157
161
166
170
174
177
180
184
188
193
200
204
206
206
206
207
207

OfT 0,~

(0 F)

80
80
80
80
80
80
80
80
80
80
80
81
82
84
86
88
91
94
97

101
106
111
116
121
129
135
141
146
150
154
158

160
164
168
171
176
180
184
187
190
193
195

TVA / TSI



October 18, 1994
Project No. 97260

Time
(min)

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

Max Temp:

Max Allowed:

TC # 269(OF)

207
208
208
209
210
210
210
210
210
210
210
211
211
211
211
211
210
210
210

211
405

TC # 270 TC # 271
(OF) (OF)

208
208
208
209
209
210
209
209
209
209
210
210
210
210
210
210
210
210
210

210
405

208
208
208
209
209
209
208
208
209
209
209
210
210
210
210
209
209
209
209

210
404

4 A
PP.

TC # 272(OF)

207
208
208
209
209
209
209
208
209
209
209
210
210
210
210
209
209
209
209

210
404

TC # 273(OF)

207
207
208
209
210
210
210
208
209
209
209
210
210
210
210
209
209
210
210

210
405

TC # 274(OF)

198
202
208
210
211
211
211
210
210
210
210
210
211
211
211
211
211
211
212

212
405

TVA / TSI

10

'114,04A10



October 18, 196 '22

Project No. 97260

TC # 276 TC # 277
(OF) (OF)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
40
41

TC # 275
(OF)

79
79
79
79
79
79
79
79
79
79
80
80
81
82
84
86
88
90
93
96

100
104
107
112
116
121
125
132
136
141
145
150
154
158
161
165
169
173
177
181
185
189

79
79
79
79
79
79
79
79
79
80
80
81
82
83
84
86
88
91
93
96
99

103
106
110
114
118
122
127
133
137
142
146
151
155
159
162
166
170
175
179
183
188

0

TC # 279 TC # 280
(OF) (°F)

80
80
80
80
80
80
80
80
80
81
81
82
83
84
86
88
90
92
95
98

101
105
108
112
116
120
124
131
135
139
143
147
152
156
159
163
168
172
178
184
191
199

PO

TC # 278(OF)

80
80
80
80
80
80
80
80
80
81
81
82
83
85
86
88
91
93
96
99

103
106
110
114
118
123
127
133
138
142
146
151
155
159
162
166
170
174
178
183
187
192

O70RA¶Oe

8080
80
80
80
80
80
80
80
80
81
82
83
85
87
89
92
95
98

101
105
109
113
117
121
126
132
137
141
145
150
154
158
161
165
169
173
177
181
185
188
192

8080
80
80
80
80
80
80
81
82
83
84
86
88
90
92
95
98

102
105
109
113
118
122
126
133
137
142
146
150
154
158
160
165
169
173
177
181
185
188
192
195

TVA / TSI



Project No. 97260
October 18, 199'V •

Time
(min)

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

Max Temp:
Max Allowed:

TC # 275 TC # 276 TC # 277
(OF) (OF) (OF)

192
197
208
210
211
211
211
210
209
209
209
210
210
210
210
211
211
211
211

211
404

194
204
210
210
211
211
212
211
210
210
210
210
210
210
210
210
211
212
212

212
404

206
210
211
212
212
212
213
212
212
212
212
212
212
212
212
212
212
213
213

213
405

4 A P 0 .
0 4

o 0

'900RA4f,

TVA / TSI

TC # 278(OF)

197
201
204
207
209
211
213
212
211
211
211
212
212
212
212
212
212
212
212

213
405

TC # 279(OF)

195
199
202
205
208
210
213
213
211
211
211
211
211
212
212
212
212
212
212

213
405

TC # 280(OF)

198
201
203
206
208
211
213
215
215
212
212
212
212
212
212
212
213
213
213

215
405



October 18, 1994
Project No. 97260

Time
(mln)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

TC # 281 TC # 282 TC # 283
(OF) (OF) (OF)

80
80
80
80
80
80
80
80
80
81
82
83
85
87
89
92
95
98

101
105
109
113
117
122
126
132
137
141
145
149
154
158
161
166
170
175
180
184
188
192
195
198

80
80
80
80
80
80
80
80
80
80
81
82
84
86
88
90
93
96
99

103
107
110
115
119
123
129
134
138
143
147
15 1
156
158
163
168
173
178
182
187
191
195
198

A

79
79
79
79
79
79
79
79
79
80
80
81
83
84
86
88
91
94
97

100
104
108
112
116
120
125
131
135
140
144
148
152
157
159
163
168
172
177
181
185
189
193

N0

TC # 284(OF)

80
80
80
79
79
80
80
80
80
80
81
82
83
84
86
88
91
93
97

100
104
107
111
115
119
124
130
134
138
142
146
151
155
159
161
165
169
174
178
182
186
190

TC # 285(OF)

80
80
80
80
80
80
80
80
81
81
82
83
84
85
87
89
92
94
97

101
104
108
111
115
119
123
129
133
137
142
145
150
154
158
160
164
168
172
177
181
185
189

TC # 286(OF)

80
80
80
80
80
80
80
80
80
80
81
82
83
84
86
88
90
93
96
99

102
105
109
112
116
119
123
127
133
136
140
144
148
152
156
160
161
165
169
173
176
180

10IV
404A'10

TVA / TSI



October 18, 1994Project No. 97260

Time
(min)

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

Max Temp:
Max Allowed:

TC # 281
(0F)

200
203
205
208
209
211
213
215
215
215
214
212
212
212
212
211
212
212
212

215
405

TC # 282
(OF)

201
203
206
208
210
212
213
216
216
215
214
213
212
212
212
212
212
212
212

216
405

TC # 283
(0 F)

197
201
204
206
209
211
213
215
215
214
212
211
211
211
211
211
211
212
212

215
404

TC # 284
(0 F)

195
199
202
206
208
211
212
215
215
212
211
211
211
211
211
211
212
212
212

215
405

TC # 285
(0 F)

193
197
200
203
206
209
211
214
213
212
212
212
212
212
212
212
213
213
213

214
405

TC # 286
(OF)

184
187
191
194
198
201
203
212
212
212
212
212
212
212
212
212
212
212
213

213
405

0Ap

10 AI

10 RAT

TVA / TSI



Project No. 97260

TC # 288 TC # 289
(OF) (0F)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

76
74
75
76
74
74
76
74
75
76
75
76
77
77
80
80
81
84
84
84
88
88
91
94
95
96

100
103
105
106
108
110
113
116
119
122
127
132
136
139
142
142

Time
(min)

October 18, 1994

TC # 291 TC # 292

80
80
80
79
80
80
80
80
80
80
80
80
80
81
82
82

83
84
85
87
88
90
91
93
95
97
99

101
103
106
108
111
113
116
118
121
124
127
132
135
137
140 A

TC # 287
(OF)

V, A¶O

TVA / TSI

7878
78
78
78
78
78
78
78
79
79
79
80
81
83
84
86
88
90
92
95
98

100
103
107
110
113
116
120
124
129
133
137
141
145
149
153
157
159
163
167

0170
04*

.4

TC # 290(0F)

79
79
79
79
79
79
79
79
79
79
80
80
81
82
84
86
88
90
92
95
98

101
104
108
111
115
118
122
126
132
136
140
145
149
154
158
161
165
170
174
178
181

(7F)

78
78
78
78
78
78
78
78
78
79
79
80
81
82
83
85
87
89
92
95
98

101
104
108
111
115
119
123
129
133
138
142
147
151
156
159
163
167
171
176
179
183

(7F)

78
78
78
78
78
78
78
78
78
79
79
80
81
83
84
86
89
91
94
97

100
103
107
110
114
118
122
126
132
136
141
145
150
155
159
162
166
171
175
179
182
186



October 18, 19a 2
Project No. 97260

Time
(min)

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

Max Temp:
Max Allowed:

TC # 287
(OF)

144
145
149
152

.153
156
158
174
177
175
171
168
169
170
168
169
170
169
177

177
401

TC # 288(°F)

143
145
148
150
153
155
157
159
160
161
163
165
167
168
170
171
172
173
174

174
405

TC # 289(0 F)

174
177
180
183
185
188
190
193
195
197
199
200
202
203
204
205
206
207
208

208
403

GA

TC # 290 TC # 291 TC # 292

(°F)

185
188
191
194
197
200
202
205
207
209
211
212
214
215
216
217
219
219
221

221
404

(°F)

187
190
193
196
199
202
204
207
209
211
213
214
216
217
219
220
221
222
223

223
403

(°F)

189
192
196
198
201
203
206
208
210
211
213
214
216
217
218
219
220
221
223

223
403

P0

TVA / TSI

VO to

'7001? A-f 0



October 18, 1994Project No. 97260

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
40
41

TC # 293(OF)

79
79
79
79
79
79
79
79
79
79
79
80
81
82
83
85
87
89
91
94
96
99

102
105
108
112
115
119
122
126
133
137
141
145
150
154
159
161
166
169
173
177

TC # 294 TC # 295
(OF) (OF)

79
79
79
79
79
79
79
79
79
79
79
79
80
81
82
83
84
86
88
90
92
95
97

100
103
106
110
113
117
121
126
133
138
143
148
154
160
163
167
170
174
177

0

78
78
78
78
78
78
78
78
78
78
79
79
80
81
83
84
86
88
90
93
96
99

102
106
109
113
117
122
126
133
137
142
146
151
155
160
162
166
170
174
178
181

PO

TC # 296(°F)

7878
78
78
78
78
78
78
78
78
79
79
80
80
81
83
84
86
88
91
94
97

100
104
108
112
116
120
124
130
134
138
142
146
150
154
158
160
164
167
171
174

TC # 297(°F)

79
78
78
78
78
78
78
79
79
79
79
79
80
81
82
83
84
86
88
91
93
97

100
103
107
111
115
119
123
129
133
137
142
145
149
153
157
159
163
166
170
173

TC # 298(OF)

78
78
78
78
78
78
78
78
79
79
79
79
80
81
82
83
85
87
89
91
94
97

100
104
107
111
116
120
124
130
134
138
142
146
150
154
158
160
163
167
170
174

102
O1r9 l'Q

TVA / TSI



Project No. 97260TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 293
(oF)

180
183
186
189
192
195
197
200
202
204
206
208
209
210
212
213
214
215
215

215
404

TC # 294
(OF)

180
183
186
188
191
193
195
197
200
201
203
205
206
208
209
210
211
212
212

212
404

TC # 295
(OF)

184
187
190
192
195
197
200
202
204
206
208
209
210
212
212
213
214
215
216

216
403

4 GCA

0

TC # 296
(0 F)

178
181
184
187
190
193
195
198
200
202
205
206
208
210
211
213
214
215
216

216
403

TC # 297
(OF)

176
180
183
186
189
191
194
197
199
201
204
206
208
210
212
213
214
216
217

217
404

TC # 298
(0F)

177
180
183
186
189
192
194
197
199
202
204
206
208
210
212
214
215
216
217

217
403

Poe

109
,9004AT,

October 18, 1994



October 18, 1994
TVA TSIProject No. 97260

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
40
41

TC #299 TC #300 TC #301
(OF) (OF) (OF)

78
78
78
78
78
78
78
78
78
78
78
79
80
81
82
83
85
87
90
92
95
99

103
106
111
115
11,9
123
129
134
138
142
146
150
154
158
160
163
167
170
174
177

78
78
78
78
78
78
78
78
78
78
79
79
80
81
83
84
87
89
92
95
98

102
107
111
115
120
124
131
135
139
144
148
152
156
159
161
165
169
172
175
179
182OC

0

78
78
78
78
78
78
78
78
78
79
79
80
81
82
84
86
89
93
97

101
105
110
115
120
125
132
137
142
146
150
153
157
'159
162
166
169
172
176
179
1 82
185
188

p0
-

TC # 302
(OF)

78
78
78
78
78
78
78
78
78
78
79
80
81
82
85
87
90
94
98

102
106
ill
116
121
126
133
138
143
147
151
156
160
162
1 66
170
173
177
181
185
1 88
191
1 94

TC # 303
(OF)

77
77
77
77
77
77
77
77
78
78
78
79
80
82
83
85
88
91
93
97

100
1 04
108
112
116
120
125
131
136
140
144
149
153
158
160
165
169
174
178
182
186
1 89

TC # 304
(0 F)

78
78
78
78
78
78
78
78
78
78
79
79
80
81
83
84
86
89
91
94
97

100
103
107
i11
114
118
122
126
132
136
140
144
147
151
155
160
162
166
170
175
179

It AT 0~

TVA / TSI



October 18, 1994Project No. 97260

Time
(min)

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

Max Temp:
Max Allowed:

TC # 299
(OF)

180
183
187
189
192
195
197
200
202
205
207
209
211
212
214
215
216
217
218

218
403

TC # 300 TC # 301
(°F) (°F)

185
188
191
194
196
199
201
204
206
208
210
212
213
214
215
216
217
218
219

219
403

0

191
194
196
198
201
203
205
207
208
210
211
213
214
215
216
217
218
219
220

220
403

Ir 0
I 9 0 1 T

TC # 302
(OF)

196
198
200
202
204
205
207
208
210
211
212
213
214
215
216
217
218
218
219

219
403

TC # 303
(OF)

192
194
197
199
201
203
204
206
208
209
211
212
213
214
215
216
217
218
219

219
402

TC # 304
(OF)

182
186
189
192
194
197
199
201
203
205
207
209
210
212
214
215
216
217
218

218
403

p 0

A

TVA / TSI



Project No. 97260

TC #306 TC #307
(OF) (OF)

Time
(min)

0

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

TC # 305
(OF)

78
78
78
78
78
78
78
78
78.
78
78
79
79
80
81
82
84
86
88
90,
92
95
98

101
104
107
ill
114
118
121
125
131
134
138
142
145
149
153
158
160
164
169

TC #308 TC #309
(OF) (OF)

78
78
78
78
78
78
78
78
78
78
78
79
79
80
80
82
83
84
86
88
91
93
95
98

101
104
108
ill
115
118
122
125
131
135
138
142
145
149
153
156
160
161 A

0

77
77
77
77
77
77
77
77
77
77
77
78
78
79
80
81
82
84
86
88
90
93
95
98

101
104
107
110
114
117
120
124
129
133
136
140
143
147
150
153
156
160

PO

TVA /TSI

f 4'
VOftA-¶O'

77
77
77
77
77
77
77
77
77
77
77
78
78
79
80
81
82
84
85
87
89
91
94
96
98

101
104
107
109
112
115
118
121
124
127
132
135
138
140
143
146
149

77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
78
78
79
79
79
80
80
81
81
82
83
83
84
84
85
86
87
88
88
89
90
91
92
93

October 18, 1994

TC # 310
(0 F)

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
78
79
79
79
80
80
81
82
83
84
84
86
86
88
89
90
91
92
93
95
96
97
99

100
102
104
105



Project No. 97260

433
October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 305
(OF)

173
177
180
183
186
189
191
193
195
197
199
201
203
204
206
208
209
210
212

212
403

TC # 306
(OF)

165
168
171
175
178
181
183
186
189
191
193
195
197
199
201
203
204
206
207

207
403

GA

TC # 307 TC # 308
(OF) (OF)

161
164
167
170
173
176
179
182
185
187
189
191
193
195
197
198
200
201
203

203
402

151154
157
159
160
162
165
167
169
172
174
176
178
180
182
183
184
186
188

188
402

414

OF0A¶O0

TVA / TSI

TC # 309(OF)

94
96
97
98
99

101
103
105
107
111
115
121
129
138
148
158
165
174
184

184
402

TC # 310(OF)

107
109
111
113
115
117
120
122
125
131
135
140
148
158
167
175
183
190
197

197
402



TVA TSI Project NO. 16 iU/t ber

Time TC# 311 TC # 312 TC# 313 TC#314 TC# 315 TC # 316

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

0 77 78 79 79 78 79

1 77 78 79 79 78 79

2 77 78 79 79 78 79

3 77 78 79 79 78 79

4 77 78 79 79 78 79

5 77 78 79 79 78 79

6 77 78 79 79 78 79

7 77 78 79 79 78 79

8 77 78 79 79 78 79

9 77 78 79 79 78 79

10 77 78 79 79 78 79

11 78 79 79 79 78 79

12 78 79 79 79 79 79

13 78 79 79 79 79 79

14 79 80 80 79 79 80

15 79 80 80 80 79 80

16 80 81 81 80 80 81

17 80 82 81 81 80 82

18 81 82 82 81 81 82

19 82 83 83 82 81 83

20 83 84 84 83 82 84

21 84 86 85 84 83 86

22 85 87 86 85 84 87

23 86 88 87 86 86 88

24 87 90 89 87 87 90

25 89 91 90 89 88 91

26 90 93 91 90 90 93

27 91 95 93 92 91 95

28 93 96 95 93 93 97

29 95 98 97 95 95 99

30 97 100 98 97 97 101

31 98 102 100 99 99 103

32 100 104 102 101 101 106

33 102 106 104 103 103 108

34 104 108 107 105 105 110

35 106 111 109 107 107 113

36 107 113 111 109 109 115

37 110 115 113 112 112 118

38 112 118 116 114 114 121

39 114 120 118 117 117 123

40 116 123 121 119 120 126

41 118 125 124 122 122 131
C0 A Po

00

.4 ý .3

0, -ML



435
October 18, 1994

Project No. 97260TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 311
(OF)

121
123
126
130
133
136
139
142
145
148
152
156
159
165
172
180
186
196
200

200
402

TC # 312
(OF)

130
133
135
138
141
144
14 8
151
154
158
159
163
167
173
177
183
190
199
205

205
403

TC # 313
(oF)

126
131
134
137
140
143
147
150
154
157
159
164
169
174
179
185
190
199
206

206
404

TC # 314 TC # 315 TC # 316
(OF) (OF) (OF)

124
129
132
135
139
142
145
149
153
157
160
166
172
178
183
187
192
200
206

206
404

125
130
133
136
139
143
146
150
154
158
162
169
176
180
184
188
194
201
206

206
403

134
137
140
143
146
150
153
157
159
163
168
173
179
183
186
190
194
200
205

205
404

(,CsA P .

0

1"0RT



43G

TVA TSI Project No. 97260 October 18, 1994

Time TC # 317 TC # 318 TC # 319 TC # 320 TC # 321 TC # 322

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

0 79 79 78 78 80 80

1 79 79 78 78 80 80

2 79 79 78 78 80 80

3 79 79 78 78 80 80

4 79 79 78 78 80 80

5 79 79 78 78 80 80

6 79 79 78 78 80 80

7 79 79 78 78 80 80

8 79 79 78 79 80 80

9 79 79 78 79 80 81

10 79 79 79 79 81 81

11 80 79 79 80 82 82

12 80 80 80 81 83 83

13 80 81 81 82 84 84

14 81 81 82 83 85 86

15 82 82 83 84 87 88

16 83 83 84 86 89 90

17 84 85 86 88 91 92

18 85 86 88 90 93 94

19 86 88 89 92 96 97

20 88 89 92 95 98 100

21 89 91 94 97 101 103

22 91 93 96 100 104 107

23 93 95 99 103 107 110

24 95 97 102 106 111 114

25 97 100 104 109 114 118

26 99 102 107 112 118 122

27 101 105 110 115 122 126

28 103 107 114 119 125 132

29 106 110 117 122 131 136

30 108 113 120 126 135 140

31 111 116 124 132 139 144

32 114 119 127 136 143 149

33 116 122 132 139 147 153

34 119 125 136 143 151 157

35 122 130 140 147 155 160

36 125 133 143 151 159 164

37 129 136 147 155 161 168

38 133 140 150 159 165 173

39 136 143 154 161 169 177

40 139 146 158 165 174 181

41 142 150 160 169 178 185
40A %

o0

'?OtATOe



TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 317
(OF)

145
148
152
155
158
160
163
167
171
174
178
182
186
190
193
196
199
202
207

207
404

Project No. 97260

TC # 318 TC # 31 9

(OF) (OF)

153
157
159
162
166
170
173
177
180
183
186
190
193
196
199
202
205
208
212

212
404

0O ,

163
167
171
175
179
182
186
189
192
195
197
200
203
206
209
212
215
219
223

223
403

TC # 320(OF)

173
177
181
184
188
191
194
197
200
203
206
208
212
215
218
221
224
228
233

233
403

October 18, 19 4A3

TC # 321 TC # 322
(OF) (OF)

182
186
190
193
196
199
202
205
208
211
214
217
220
223
227
230
234
239
244

244
405

189193
196
199
202
205
208
211
214
217
220
223
227
230
234
238
242
247
252

252
405

1..

10 CIO
14 Af

OqA'f 00



Project No. 97260

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
40
41

TC # 325
(°F)

A

TC # 323
(OF)

TC # 326
(OF)

80
80
80
80
80
80
80
80
80
80
81
82
83
84
86
87
89
92
95
98

101
104
108
111
115
119
123
129
134
138
142
147
151
156
158
163
167
172
176
180
184
188

TC # 327
(OF)

TC # 324
(OF)

80
80
80
80
80
80
80
80
80
80
81
82
83
84
85
87
89
91
94
97

100
103
106
110
113
117
121
125
131
135
140
144
148
153
157
159
164
169
173
178
182
186

TVA / TSI

10

80
80
80
80
80
80
80
80
80
80
81
82
82
83
84
86
88
89
91
94
96
99

102
105
108
112
115
118
122
126
131
135
139
143
147
151
155
160
162
167
172
176

$4

80
80
80
80
80
80
80
80
80

80
81
81
82
82
83
84
86
87
89
91
93
95
98

100
103
106
109
113
116
119
122
126
131
135
139

.142
146
150
154
158
160
164

79
79
79
79
79
79
79
79
80
80
80
81
82
82
84
85
86
88
90
92
95
97

100
103
106
109
113
116
120
123
127
132
136
140
144
147
151
155
159
161
165
169

433
October 18, 1994

TC # 328
(OF)

80
80
80
80
80
80
80
80
80
80
81
82
83
84
86
87
89
92
95
98

101
104
107
111
115
118
122
126
132
136
140
144
148
152
156
160
162
166
170
173
177
181



TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 323
(OF)

192
195
199
202
205
207
210
213
216
219
223
226
230
234
238
242
247
252
259

259
405

TC # 324
(oF)

190
193
197
200
203
206
209
212
215
218
221
225
228
232
236
240
244
249
253

253
405

Project No. 97260

TC # 325
(OF)

180
184
187
191
194
197
200
203
206
209
212
215
218
221
224
228
231
235
238

238
405

A

0

TC # 326
(0F)

168
172
176
180
183
187
190
194
197
200
203
206
208
211
214
216
219
222
224

224
405

TC # 327
(0F)

174
177
181
185
188
191
194
197
199
202
205
208
210
213
216
218
221
223
226

226
404

439
October 18, 1994

TC # 328
(OF)

184
188
191
194
197
199
202
204
207
209
212
214
217
219
222
224
226
229
232

232
405

I
A

Ir C9



Project No. 97260

440
October 18, 1994

TC # 331
('F)

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
40
41

TC # 332
(OF)

80
80
80
80
80
80
80
80
80
80
81
82
83
84
86
88
90
93
96
99

103
106
110
114
118
122
125
131
135
139
143
147
151
155
158
160
164
168
172
176
180
183

TC # 333 TC # 334

TVA / TSI

80
80
80
80
80
80
80
80
80
80
80
81
82
82
83
84
86
88
90
92
94
97

100
103
106
109
112
116
119
123
127
132
136
140
144
148
152
156
158
163
167
171

40G

TC # 329
(0 F)

79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
86
88
89
91
94
96
99

102
104
107
111
114
117
121
124
130
134
138
142
146
150
154
159
161
165

AO*

TC # 330
(OF)

80
80
80
80
80
80
80
80
80
80
80
80
81
81
82
83
84
86
87
89
91
93
95
98

101
104
107
110
113
116
120
123
127
133
136
140
144
149
153
157
159
163

(OF)

79
79
79
79
79
79
79
79
80
80
80
80
81
81
82
83
85
86
88
90
92
94
97
99

102
105
108
111
115
118
122
125
131
135
138
142
146
150
154
158
160
163

(°F)

79
79
79
79
79
79
79
79
79
79
80
80
81
81
82
84
85
87
89
91
93
95
98

101
104
107
110
113
117
120
124
129
133
136
140
144
148
151
155
159
161
164

Ir 0

'90 4/,
OftATOO



Project No. 97260
441

October 18, 1994

Time
(min)

42
43
44
45
46
47
48
49
5o
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 329
(OF)

187
190
193
196
198
200
202
204
206
208
210
211
213
215
217
219
220
222
224

224
405

TC # 330
(OF)

175
179
183
187
190
193
196
199
201
204
206
207
209
210
212
213
214
215
217

217
405

TC # 331
(oF)

169
173
178
182
186
189
193
196
199
201
203
205
207
208
209
210
211
212
213

213
404

TC # 332 TC # 333
(OF)

167
171
175
179
183
187
191
194
197
199
202
204
206
207
209
210
211
212
212

212
405

(OF)

167
171
175
179
182
186
190
193
196
198
201
203
205
207
208
210
210
211
212

212
404

OýC A .

00

TVA / TSI

TC # 334
(0 F)

168
172

-176
179
183
186
190
193
196
199
201
204
206
207
208
210
210
210
209

210
404



October 18, 1994TVA TSIProject No. 97260

TC #336 TC #33 7

(OF) (OF)

79
79
79
79
79
79
79
79
79
79
79
80
80
81
82
83
84
86
88
90
92
95
97

100
103
106
109
113
116
120
123
127
132
136
139
143
147
150
154
157
159
163

79
79
79
79
79
79
79
79
79
79
79
80
80
81
82
83
85
86
88
90
93
96
98

102
105
108
ill
115
118
122
125
131
134
138
142
145
149
152
156
159
161
165

A.

TC #338 TC #339Time
(min)

TC # 335
(OF)

79
79
79
79
79
79
79

.79
79
79
79
80
80
81
82
83
84
86
88
90
92
95
98

101
104
107
ill
115
118
122
125
131
135
138
142
145
149
153
156
160
162
165
PO/ý

A

100
'V 0 A' 0

(OF)

79
79
79
79
79
79
79
79
79
79
80
80
81
82
83
84
85
87
89
91
93
96
99

102
105
108
112
115
119
122
126
132
135
139
143
147
151
155
158
160
164
167

(0F)

78
79
79
79
78
79
79
79
79
80
80
82
83
84
86
88
90
93
95
98

100
103
106
109
113
116
119
122
126
131
135
138
142
146
149
153
156
158
162
165
169
172

TC # 340
(OF)

78
78
78
78
78
78
79
79
80
81
82
84
86
88
90
92
95
97

1 00
103
106
109
Ill
115
118
121
124
129
132
135
138
141
144
148
151
154
158
159
162
165
167
170

TVA / TS1



October 18, 1994Project No. 97260

Time
(min)

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

Max Temp:
Max Allowed:

TC # 335
(OF)

167
171
174
178
182
186
190
193
196
199
202
204
206
207
208
208
207
207
207

208
404

TC # 336
(OF)

169
173
177
181
185
189
193
197
200
202
205
206
207
208
208
207
207
207
207

208
404

TC # 337
(oF)

169
173
177
181
186
190
195
198
201
204
205
206
208
208
206
206
206
206
207

208
404

TC # 338
(OF)

171
175
179
183
187
192
195
199
201
204
205
206
207
207
205
205
206
206
207

207
404

TC # 339 TC # 340
(OF)

175
179
182
186
189
192
195
198
201
203
204
204
205
205
204
204
205
206
207

207
403

(OF)

173
176
179
181
184
186
189
192
195
196
197
197
200
201
202
202
203
203

, 206

206
403

4 0'A P0O,

0A

Of10 1~

TVA / TSI



Project No. 97260

TC # 341 TC # 342
(OF) (OF)

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
40
41

4414
October 18, 1994

TC # 343 TC # 344 TC # 345 TC # 346

78
78
78
78
78
78
78
78
78
78
78
78
78
79
79
79
79
79
79
79
79
80
80
80
80
81
81
82
82
83
83
84
85
85
86
87
87
88
89
90
91
92

79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
80
81
82
82
83
83
84
85
86
87
88
88
89
91
92
93
94
95
97
98

100
o4.C° A
eG

(OF)

79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
82
83
84
85
86
87
88
89
90
91
93
94
96
97
99

100
102
104
106
107

N0

(OF)(OF)

80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
82
83
84
84
85
86
87
88
89
91
92
94
95
97
98

100
102
104
106
108
110
112

80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
82
82
83
83
84
85
86
87
88
89
91
92
93
95
97
98

100
102
104
106
108
111
113

Ir 0
V 9 0 R 1

TVA / TSI

(0 F)

80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
82
83
84
84
85
86
87
88
90
91
92
94
96
97
99

101
103
105
107
110
113



'~iJ

Project No. 97260 October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 341
(OF)

93
95
96
97
99

102
104
107
110
113
116
121
123
129
131
140
146
156
161

161
403

TC # 342
(OF)

101
103
105
107
109
111
114
117
120
124
129
133
137
141
145
151
156
161
169

169
404

TC # 343
(OF)

109
112
114
116
119
122
125
131
134
138
142
146
150
154
159
161
167
172
178

178
404

TC # 344 TC # 345 TC # 346
(0 F)

114
117
120
122
125
131
134
138
142
145
150
154
158
161
165
169
174
178
182

182
405

(OF)

116
118
122
125
130
134
138
142
146
151
155
159
162
166
170
175
179
183
186

186
405

(OF)

115
118
121
125
131
135
139
143
148
152
157
159
163
168
172
176
180
184
188

188
405

0•G A P0Os

#
04

O A

TVA / TSI



Project No. 97260

TC # 347 TC # 348
(OF) (OF)

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
40
41

80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
82
83
84
84
85
86
87
88
90
91
93
94
96
97
99

101
104
106
108
111

TC # 349
(OF)

80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
82
83
83
84
85
86
87
88
89
91
92
94
95
97
99

101
103.
106
108
111
114

0

4"
October 18, 1994

TC # 350 TC # 351 TC # 352

81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
82
82
82
83
84
84
85
86
87
88
89
91
92
93
95
97
99

101
103
105
107
110
112
115
118
121

(OF)

80
80
80
80
80
80
80
80
80
80
81
81
81
81
82
82
83
83
84
85
86
87
88
89
91
93
94
96
98

100
102
104
107
109
112
114
117
120
123
126
132
135

(OF)

80
80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
82
82
83
84
85
86
87
88
90
91
93
95
97
99

101
103
106
108
111
113
116
119
122
125
130
134

VO (4

90ftATO~

TVA / TSI

(OF)

80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
82
82
83
84
85
86
87
88
90
91
93
95
97
99

101
103
106
108
110
113
116
119
122
125
130
133
136



Project No. 97260

Time
(min)

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

Max Temp:
Max Allowed:

TC # 347
(OF)

114
117
120
124
129
133
137
142
146
150
154
158
160
164
169
172
177
181
185

185
405

TC # 348 TC
(0 F)

116
120
123
126
132
136
140
144
147
151
155
159
161
165
168
171
175
179
183

183
405

0

# 349
(OF)

124
130
133
137
141
144
148
152
155
159
160
164
167
171
173
173
175
178
182

182
406

TC # 350
(OF)

139
143
146
150
154
158
160
163
167
170
174
177
180
183
187
188
185
184
185

188
405

TC # 351 TC # 352
(0 F)

137
141
144
148
152
156
160
161
165
169
173
176
179
183
186
189
192
193
191

193
405

(OF)

140
144
147
151
155
159
161
165
169
172
176
180
183
187
190
194
197
199
201

201
405

PO

it t
*904T

October 18, 1994TVA / TSI



October 18, 1994Project No. 97260

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
40
41

TC # 353 TC # 354 TC # 355
(OF) (OF) (OF)

77
77
77
77
77
77
77
77
77
77
77
78
78
78
78
79
80
80
81
82
83
84
86
87
89
91
92
95
97
99

101
104
106
109
111
115
117
120
124
127
132
136

78
78
78
78
78
78
78
78
78
78
78
78
78
79
79
79
80
81
82
82
84
85
86
88
89
91
93
95
98

100
102
105
108
110
113
116
119
122
125
131
134
138

0GA

77
77
77
77
77
77
77
77
77
77
78
78
78
78
79
79
80
81
82
83
84
85
87
88
90
92
94
96
98

101
104
106
109
112
115,
118
121
124
129
133
136
140

0"

TC # 356(°F)

77
77
77

77
77
77
77
77
77
77
77
78
78
78
79
79
80
81
81
82
84
85
86
88
90
92
94
96
98

100
103
106
108
111
114
117
120
123
129
132
136
140

TC # 357(OF)

78
78
78
78
78
78
78
78
78
78
78
78
78
79
79
80
80
81
82
82
83
84
86
87
89
91
93
95
97
99

102
104
107
110
113
115
118
122
125
131
134
138

TC # 358(OF)

78
78
78
78
78
78
78
78
78
78
78
79
79
79
79
79
80
80
81
82
83
84
85
87
88
90
92
94
96
98

101
103
106
108
111
114
117
120
124
129
133
137

Ir 9100RA1

TVA / TSI



Project No. 97260

445
October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 353
(OF)

139
143
147
151
155
159
161
165
169
173
177
180
184
187
191
194
197
199
202

202
402

TC # 354
(OF)

142
145
149
153
157
159
163
167
171
175
179
183
186
189
193
196
198
201
203

203
403

TC # 355
(oF)

144
148
152
156
158
162
166
170
174
178
181
185
188
192
195
198
200
203
205

205
402

0

TC # 356 TC # 357
(OF)

144
148
153
157
159
163
167
171
175
179
182
186
189
192
196
198
201
203
205

205
402

(OF)

142
146
150
155
159
161
165
169
173
177
181
185
188
192
195
198
200
203
205

205
403

A

10

O90RATO1

TVA / TSI

TC # 358
(OF)

141
145
149
153
158
160
164
169
173
177
181
185
188
192
195
198
201
203
205

205
403



Project No. 97260

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
40
41

TC # 359
(OF)

77
77
77
77
77
77
77
78
78
78
78
78
78
78
79
79
80
80
81
82
83
85
86
88
89
91
93
95
98

100
103
105
108
111
114
117
120
123
126
132
136
139

TC # 360 TC
(OF)

78
78
78
78
78
78
78
78
78
78
78
78
79
79
80
80
81
82
83
85
86
88
89
91
94
96
98

101
103
106
109
112
115
118
121
124
130
133
136
140
144
148

G A

TC # 362
(OF)

361
(OF)

77
77
77
77
77
77
77
77
78
78
78
78
79
79
80
81
82
83
84
86
88
90
92
94
96
98

101
104
107
110
113
116
119
123
126
132
136
139
143
147
151
155

P0

78
78
78
78
78
78
78
78
78
78
78
79
79
80
81
82
83
85
86
88
90
92
95
97

100
102
105
109
112
115
118
122
125
131
135
138
142
146
151
155
159
161

TC # 363
(OF)

77
77
77
77
77
77
77
77
77
,77
78
78
79
79
80
81
83
84
86
88
90
92
94
97
99

102
105
108
111
115
118
121
125
130
135
138
142
147
152
156
158
162

TC # 364
(OF)

77
77
77
77
77
77
77
77
77
77
78
78
78
79
80
80
82
83
84
86
88
90
92
95
97

100
103
106
109
112
115
119
122
126
131
135
139
143
147
151
155
159

VO0

October 18, 199•
TVA / TSI



Project No. 97260

45
October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 359
(OF)

143
147
151
155
160
162
166
170
174
178
182
186
190
193
196
199
201
203
205

205
402

TC # 360 TC #
(0 F)

152
156
158
162
166
170
174
178
182
186
189
193
196
199
201
203
205
207
208

208
403

0

361
(OF)

159
161
165
169
172
177
180
184
187
191
194
197
200
202
204
206
207
209
211

211
402

TC # 362
(0 F)

165
169
173
177
181
184
188
191
194
197
199
202
204
205
207
208
210
211
213

213
403

TC # 363 TC # 364
(OF)

166
170
174
178
182
185
188
192
195
197
200
202
204
205
206
208
209
210
212

212
402

(OF)

161
165
169
173
177
180
184
187
190
194
196
199
201
203
205
207
208
209
211

211
402

0ý4*

it 'T 7

TVA / TSI



Project No. 97260
452

October 18, 1994

TC # 366 TC # 367
(0F) (0F)

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
40
41

TC # 365
(OF)

78
78
78
78
78
78
78
78
78
78
78
79
79
80
81
82
83
85
86
88
90
92
95
97

100
103
106
109
112
115
119
122
126
131
135
138
142
146
149
153
157
158

10
*0RT

TVA / TSI

77
77
77
77
77
77
77
78
78
78
78
79
80
80
82
83
85
87
89
91
93
96
98

101
104
107
110
114
117
120
124
127
132
136
139
142
145
149
152
156
159
161

A

o

77
77
77
77
77
77
77
77
78
78
79
80
81
82
84
86
88
90
93
95
98

101
104
107
110
113
116
120
123
126
132
135
138
142
145
148
151
154
158
159
162
165

N*
*P

TC # 368
(OF)

77
77
77
77
77
77
77
77
78
78
79
80
81
82
84
86
88
90
93
95
98

101
104
108
111
114
118
121
124
130
133
137
141
144
147
151
154
157
158
162
165
168

TC # 369
(OF)

75
75
75
75
75
75
76
75
76
76
77
77
78
79
81
82
84
86
89
92
95
98

101
104
107
111
115
117
121
125
130
134
137
141
144
148
151
154
158
159
162
165

TC # 370
(OF)

76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
82
84
86
89
91
94
97
99

102
106
110
113
116
120
123
127
132
136
140
143
146
150
153
156
160
161
164



Project No. 97260

4 "3
October 18, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 365
(oF)

162
166
169
173
177
180
184
187
191
194
197
200
202
204
206
208
210
211
212

212
403

TC # 366(OF)

164
167
171
174
178
181
185
188
192
195
198
200
203
205
207
208
210
211
212

212
402

TC # 367(OF)

169
172
175
178
181
185
188
191
194
197
200
203
205
207
209
210
210
209
208

210
402

CA

TC # 368(0 F)

171
174
177
180
184
187
190
194
197
200
203
205
207
208
210
211
208
208
207

211
402

TC # 369 TC # 370
(°F)

169
172
175
178
181
185
188
192
195
198
200
202
204
205
206
207
204
204
203

207
400

(°F)

168
171
174
178
181
184
188
191
194
196
199
201
202
203
203
202
199
196
194

203
401

A.

102

'VO AT

TVA / TSI



October 18, 1994Project No. 97260

Time TC # 371 TC # 372
(min) (OF) (OF)

0 76 75
1 76 75
2 76 75
3 76 75
4 76 75
5 76 76
6 76 76
7 76 76
8 77 77
9 77 78

10 78 79
11 79 80
12 80 82
13 82 84
14 84 86
15 85 88
16 87 90
17 89 92
18 92 95
19 95 98
20 97 100
21 101 103
22 104 106
23 107 109
24 110 112

25 113 115
26 116 118
27 120 121

28 123 124
29 126 127
30 131 131
31 135 134
32 138 137
33 141 140
34 144 143

35 147 145
36 151 148

37 154 151
38 157 154

39 158 157
40 161 159
41 164 160

4 A P0

00

00,10

TVA / TSI



TVA / TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 371
('F)

168
171
174
177
180
183
186
189
191
194
196
198
198
198
201
199
196
192
191

201
401

Project No. 97260

TC # 372
(°F)

163
166
168
170
173
176
179
181
184
187
189
190
190
193
197
197
197
194
193

197
400

p0 .

0

October 18, 1994

100
'90I IA



45 G
TVA ITSI Project No. 97260 October 18, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 373 374 375 376 377 378 379 380 381 382 383 384

(min) ( 0 F) ( 0 F) ('F) (* F) ('F) ('F) (' F) (' F) (- F) (' F) ( 0 F) (0 F)

0 77 78 79 78 79 79 80 80 80 80 79 79

1 77 78 79 78 79 79 80 80 80 80 80 79

2 77 78 79 78 79 79 80 80 80 80 80 79

3 77 78 79 78 79 79 80 80 80 80 80 79

4 77 78 79 78 79 79 80 80 80 80 80 79

5 77 78 79 78 79 79 80 80 80 80 80 79

6 77 78 79 78 79 79 80 80 80 80 79 79

7 77 78 79 78 79 79 80 80 80 80 79 79

8 77 78 79 78 79 79 80 80 80 80 80 79

9 77 78 79 78 79 79 80 80 79 80 80 79

1 0 77 78 79 78 79 79 80 80 80 80 80 80

1 1 77 78 79 79 79 79 80 80 80 80 80 80

1 2 77 78 79 79 79 80 80 80 80 80 80 80

1 3 77 78 79 79 80 80 80 80 80 80 80 80

1 4 77 78 80 79 80 80 80 80 80 80 80 80

1 5 78 78 80 79 80 80 80 80 80 80 80 81

16. 78 78 80 80 80 80 80 80 80 81 81 81

1 7 78 79 81 80 80 80 80 80 81 81 81 82

1 8 78 79 81 81 81 81 81 81 81 81 82 82

1 9 78 79 82 81 81 81 81 81 81 82 83 83

20 78 80 82 82 82 82 81 81 82 82 83 84

21 78 80 83 82 83 82 82 82 83 83 84 85

22 79 80 84 83 83 83 82 82 84 84 85 86

23 79 81 85 84 84 84 83 83 84 85 86 87

24 79 81 86 85 85 84 84 84 85 86 87 88

25 79 82 87 86 86 85 85 85 86 87 89 90

26 80 83 88 87 87 86 85 85 87 88 90 91

27 80 83 89 88 88 87 86 86 89 89 91 93

28 81 84 90 89 89 88 87 87 90 91 93 95

29 81 85 92 90 90 90 89 89 91 92 95 97

30 82 86 93 91 92 91 90 90 93 94 96 99

31 82 86 94 93 93 92 91 91 94 95 98 101

32 83 87 96 94 95 94 92 93 96 97 100 103

33 83 88 98 95 96 95 94 94 98 99 102 105

34 84 89 99 97 98 97 96 96 99 101 104 107

35 84 90 101 98 100 99 97 97 101 103 106 110

36 85 91 103 100 101 100 99 99 103 105 109 112

37 86 93 105 102 103 102 101 101 105 107 111 115

4 QCA P0

10A



Project No. 97260 October 18, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 373 374 375 376 377 378 379 380 381 382 383 384

(min) (OF) (IF) (IF) (OF) ( ° F) ( ° F) ( 0 F) ( 0 F) ( 0 F) ( 0 F) (°F) (0 F)

38
39
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:

86
87
88
89
90
91
92
93
94
95
96
98
99

101
102
104
107
110
116
124
130
142
155

155
402

94
95
96
97
99

100
102
103
105
107
108
110
112
115
117
119
122
125
130
136
147
160
169

169
403

107 103
108 105
111 107
113 109
115 111
117 113
119 115
122 117
124 119
127 121
130 124
133 126
136 129
139 132
143 135
146 138
150 141
154 145
158 149
163 154
170 163
177 171
186 184

186 184
404 403

105
107
109
111
114
116
119
121
124
127
130
133
137
140
144
148
152
156
161
166
174
180
189

189
404

104
106
108
111
113
116
118
121
124
127
130
134
137
141
145
149
153
158
163
170
176
183
192

192
404

103
105
107
109
112
115
117
120
123
127
130
133
137
140
144
148
153
157
165
172
178
186
193

193
405

103
105
107
110
112
115
117
120
123
126
130
133
137
140
144
148
152
157
163
170
175
181
188

188
405

108
110
112
115
117
120
123
126
129
132
135
138
141
145
148
152
156
160
164
168
172
177
1-81

109
111
114
116
1.19
122
125
128
131
134
137
140
144
147
151
154
158
162
166
170
174
178
182

181 182
405 405

113
116
119
121
124
127
130
133
136
139
142
145
149
152
155
159
163
166
170
174
178
182
186

117
120
123
126
128
131
134
137
140
143
146
149
153
156
159
163
166
170
173
177
181
185
189

186 189
404 404

0 A P

0 A

10,

'900RA-,

TVA / TSI

45:



October 18, 1994TVA TSIProject No. 97260

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 385 386 387 388 389 390 391 392 393 394 395 396

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

0 79 79 79 79 79 79

1 79 79 79 80 79 79

2 79 79 79 79 79 79

3 79 79 79 80 79 79

4 79 79 79 80 79 79

5 79 79 79 80 79 79

6 79 79 79 80 79 79

7 79 79 79 80 79 79

8 79 79 79 80 79 79

9 79 79 79 80 79 79

1 0 80 79 80 80 79 79

1 1 80 80 80 80 80 79

1 2 80 80 80 80 80 79

1 3 80 80 80 81 80 80

1 4 80 80 81 81 80 80

1 5 81 81 81 82 80 80

1 6 81 81 82 82 81 80

1 7 82 82 83 83 81 81

1 8 83 83 84 84 82 81

1 9 83 83 85 85 83 82

20 84 84 86 86 84 83

21 85 85 87 87 85 8 4

22 87 87 89 89 86 85

23 88 88 90 90 87 86

24 89 90 92 92 88 87

25 91 91 94 94 90 88
26 92 93 96 95 91 90
27 94 95 98 97 93 91

28 96 97 100 99 95 93

29 98 99 102 102 97 95

30 100 101 104 104 99 97

31 102 103 107 106 101 99

32 105 106 109 109 103 101

33 107 108 112 111 106 104

34 109 111 115 114 108 106

35 112 113 118 117 111 109

36 114 116 120 120 113 111

37 117 119 123 123 116 114

4 A P 0

100

79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
80
81
81
82
83
83
84
86
87
88
90
91
93
95
97
99

101
104
1 06
1 09
ill
114

79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
85
86
88
89
91
93
95
97
99

102
104
107
1 09
112
115
118
121

79
79
79
79
79
79
79
80
80
80
80
80
81
81
82
83
83
85
86
87
89
91
93

-95
97
99

102
1 04
1 07
110
113
116
119
1 22
1 25
129
1 32

79
79
79
79
79
79
79
80
80
80
80
81
81
82
83
84
85
87
89
90
92
95
97
99

102
1 05
1 07
110
113
116
119
1 23
1 26
1 29
1 33
137
141

79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
85
86
88
90
92
94
96
99

101
104
1 07
110
113
116
119
123
1 26
1 30
1 33
1 37

79
79
79
79
79
79
79
79
80
80
80
80
80
81
82
82
83
84
86
87
89
91
93
96
98

101
1 04
1 07
110
113
117
1 20
1 23
1 27
1 30
1 34
137

117 124 136 145 141 141

TVA / TSI



Project No. 97260
455

October 18, 1994

TC # TC # TC # TC # TC # TC # TO # TC # TC # TC # TC # TC #

Time 385 386 387 388 389 390 391 392 393 394 395 396

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

38
39
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:

120
123
126
129
1 32
1 35
138
141
144
147
150
1 53
1 56
1 59
1 63
1 66
1 69
173
1 76
180
183
1 87
191

121
1 24
1 27
1 30
1 33
1 36
140
143
146
149
1 52
1 55
158
1 62
1 65
1 68
171
174
178
181
185
1 89
1 92

126
1 30
1 33
1 36
140
143
146
149
153
156
1 59
1 62
165
1 68
172
175
178
181
185
1 88
192
1 96
199

191 192 199
404 404 404

1 26
129
1 33
136
140
143
147
150
1 54
1 57
161
1 64
167
171
174
177
181
1 84
187
191
194
1 98
200

200
404

119
1 22
1 26
129
133
1 36
140
143
147
151
1 55
158
1 62
1 66
1 69
173
177
1 80
1 84
188
191
1 95
1 98

1 98
404

117
120
123
1 27
1 30
1 33
137
141
145
148
1 52
1 56
1 60
1 64
168
172
176
1 80
184
1 88
191
1 95
1 98

1 20
1 23
126
129
133
136
140
143
147
151
1 55
1 59
1 63
167
171
175
179
182
1 86
1 90
193
1 97
199

1 27
131
1 34
1 37
141
145
148
1 52
1 56
1 59
1 63
167
171
175
179
182
186
1 90
193
1 96
199
202
204

1 39
143
147
151
1 55
1 58
1 62
1 66
170
174
178
181
185
1 89
1 93
1 96
199
201
203
205
206
208
210

198 199 204 210
404 404 404 404

CGA Po

0 4

o A0

TVA / TSI

1 49
1 52
1 57
161
1 65
1 69
1 73
1 77
181
184
188
1 92
1 95
1 99
202
204
206
207
208
209
210
211
213

213
404

145
149
1 53
1 56
160
164
1 68
172
176
180
1 83
1 87
191
1 94
1 97
200
203
205
206
208
209
210
210

210
404

145
148
1 52
1 55
1 59
163
1 66
170
174
177
181
185
188
1 92
1 95
1 98
201
203
205
207
208
209
209

209
404



TVA / TSI ~~~Project No. 97260 Otbr1,19

TC # TC # TC # TO # TC # TC # TC # TC # TC # TC # TC # TO #

Time 397 398 399 400 401 402 403 404 405 406 407 408

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

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
14
1 5
1 6
17
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

79
79
79
79
79
79
79
79
80
80
80
80
81
81
82
83
84
85
87
89
91
93
96
98

101
1 05
1 08
ill
114
118
1 22
125
1 29
132
1 35
1 39
142
1 45

79
79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
85
87
89
92
95
98

102
105
1 09
113
116
1 20
124
1 27
131
1 35
1 38
141
1 44
147
1 50
1 52

79
79
79
79
79
79
79
80
80
80
80
81
82
83
84
86
87
89
92
96

101
1 06
111
116
120
1 24
1 28
1 32
1 36
140
143
147
1 50
1 53
1 55
1 56
1 58
1 60

79
79
79
79
79
79
79
80
80
80
80
81
81
82
83
84
86
88
90
92
95
99

1 03
1 07
il1
115
119
123
1 27
131
135
139
1 42
146
149
1 52
1 55
1 58

79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
85
86
88
91
93
96
99

1 02
106
109
113
117
121
1 25
129
1 33
1 37
141
144
1 48
151
1 55

79
79
79
79
79
79
79
79
79
80
80
81
81
82
84
85
87
89
91
93
96
99

1 02
105
108
112
116
119
123
1 27
131
1 35
1 39
1 42
146
1 50
1 53
1 57

79
79
79
79
79
79
79
80
80
81
82
83
85
87
89
91
94
96
99

1 02
105
108
ill
115
118
1 22
1 25
129
1 32
1 36
1 39
1 43
146
1 50
153
1 57
1 60

78
78
78
78
79
79
79
80
81
82
84
86
88
90
93
96
99

101
1 04
108
ill
114
117
1 20
124
1 27
1 30.
1 33
1 37
140
143
146
1 49
1 52
1 56
1 59
162

163 164

77
77
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
79
79
79
79
80
80
80
81
81
82
82
83
83
84
85
85
86

78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
79
79
79
79
80
80
80
81
81
82
83
83
84
85
86
87
87
88
89
91
92
93

79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
80
80
81
81
82
82
83
84
84
85
86
87
88
90
91
92
93
95
96
98
99

101
103

79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
82
83
84
85
85
86
88
89
90
91
93
94
96
97
99

101
1 02
104
1 06
1 08

4OCA P0 .4*
0A

October 18, 1994TVA / TSI



TVA / TSI ~~~Project No. 97260 Otbr1,19

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 397 398 399 400 401 402
(min) (3 F) (3 F) ( 0 F)

38 149 155 162
39 152 158 164
40 155 160 166
41 158 163 169
42 162 166 171
43 165 169 174
44 168 172 177
45 172 175 180
46 175 178 183
47 179 181 186
48 182 185 189
49 186 188 193
50 189 191 196
51 193 195 199
52 196 198 202
53 199 201 205
54 202 203 207
55 204 205 208
56 205 205 206
57 206 203 202
58 206 201 201
59 206 201 199
60 208 202 199

Max Temp:
Max Allowed:

208 205 208
404 404 404

4 03 4 04 4 05 4 06 4 07 40 8
(0 F) (0 F) ( 0 F) ( 0 F) ( 0 F) ( 0 F) ( 0 F) ( 0 F) ( 0 F)

1 60
1 63
166
169
171
174
177
181
184
1 87
1 90
1 93
1 97
200
203
205
207
205
201
197
195
1 95
1 94

207
404

1 58
161
164
1 67
170
173
177
180
183
1 86
1 90
1 93
1 97
200
202
206
207
205
1 96
1 92
189
188
187

207
404

160
163
1 67
170
173
1 76
1 79
1 82
1 85
189
1 93
1 96
1 99
202
205
207
208
206
201
1 93
1 90
1 90
189

208
404

167
170
173
176
179
1 82
184
1 87
190
1 93
1 96
200
203
20.5
206
208
205
205
202
1 99
1 98
1 98
1 99

208
404

1 67
170
172
175
177
1 80
1 82
1 85
1 87
1 90
193
1 97
199
199
201
203
203
203
203
202
200
1 99
1 99

203
403

87
88
89
89
90
91
92
93
94
95
97
98

1 00
101
1 03
1 05
1 07
110
113
116
120
128
136

1 36
402

94
95
97
98
99

101
102
104
105
1 07
1 09
i11
113
115
117
119
1 22
125
128
1 32
136
141
1 50

1 50
403

104
1 06
1 08
110
112
114
116
118
120
123
125
1 27
1 30
1 32
1 35
138
142
145
149
1 53
157
161
167

1 67
404

110
112
114
117
119
121
123
126
128
131
134
136
1 39
142
145
149
1 52
1 56
160
163
168
172
176

176
404

A Po A

0.

O,10 O
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TVA / TSI ~~~Project No. 97260 Otbr1,19

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 409 410 411 412 413 414 415 416 417 418 419 420

(min) (0 F) (0 F) (0 F) ( 0 F) ( 0 F) ( 0 F) ( 0 F) (0 F) ( 0 F) ( 0 F) ( 0 F) ( 0 F)

0 79 79 80 80 80 80 80 80 80 80 80 80

1 79 79 80 80 80 80 80 80 80 80 80 80

2 79 80 80 80 80 80 80 80 80 80 80 80

3 79 80 80 80 80 80 80 80 80 80 80 80

4 79 79 80 80 80 80 80 80 80 80 80 80

5 79 79 80 80 80 80 80 80 80 80 80 80

6 79 79 80 80 80 80 80 80 80 80 80 80

7 79 80 80 80 80 80 80 80 80 80 80 80

8 79 80 80 80 80 80 80 80 80 80 80 80

9 79 80 80 80 80 80 80 80 80 80 80 80

1 0 80 80 80 80 80 80 80 80 80 80 80 80

1 1 80 80 80 80 80 80 80 80 80 80 80 80

1 2 80 80 80 80 80 80 80 80 80 80 80 80

1 3 80 80 80 80 80 80 80 80 80 80 80 80

1 4 80 80 80 80 81 81 81 81 81 81 81 81

1 5 81 80 80 80 81 81 81 81 81 81 81 81

1 6 81 81 80 80 81 81 81 81 81 81 81 81

1 7 82 81 80 80 81 81 82 82 82 82 82 82

1 8 82 81 81 80 81 82 82 82 82 82 82 82

1 9 83 82 81 81 82 82 83 83 83 83 83 83

20 83 82 81 81 82 83 83 84 84 84 84 84

21 84 83 82 81 83 83 84 85 85 85 85 85

22 85 83 82 82 *83 84 85 86 86 86 86 86

23 86 84 83 82 84 85 86 87 87 87 87 87

24 87 85 83 83 85 85 87 88 88 89 89 89

25 88 86 84 84 85 86 88 89 90 90 90 90

26 89 87 85 84 86 87 89 91 92 92 92 92

27 91 88 86 85 87 89 91 92 93 94 94 94

28 92 89 87 86 88 90 92 94 95 96 96 96

29 93 90 88 87 90 91 94 96 97 98 98 98

30 95 92 89 88 91 92 95 98 99 100 100- 100

31 96 93 90 89 92 94 97 100 101 102 102 102

32 98 94 92 91 94 96 99 102 103, 105 104 104

33 100 96 93 92 95 97 101 104 106 107 107 107

34 102 98 95 94 97 99 103 106 108 110 110 110

35 103 99 96 95 98 101 105 108 110 112 112 112

36 105 101 98 97 100 103 107 110 113 115 115 115

37 107 103 100 99 102 105 109 113 115 117 118 118

4 GCA P0o4

0A

10*
Of0RT0
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October 18, 1994
TVA TSIProject No. 97260

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 409 410 411 412 413 414 415 416 417 418 419 420

(min) (0 F) ( 0 F) ( 0 F) ( 0 F) (0 F) ( 0 F) (0 F) ( 0 F) ( 0 F) (0 F) (0 F) ( 0 F)

38 110 105 102 101 104 107 111 115 118 120 121 121

39 112 107 104 102 106 109 114 118 120 123 124 124

40 114 109 106 105 108 111 116 120 123 125 127 128

41 116 112 108 107 111 114 118 123 126 128 130 131

42 119 114 111 109 113 116 121 125 128 131 133 134

43 121 117 113 111 116 119 124 128 131 134 136 138

44 124 119 116 114 118 121 126 131 134 137 139 141

45 126 122 118 117 121 124 129 134 137 140 142 145

46 129 125 121 120 124 127 132 137 140 143 145 148

47 132 128 124 122 127 130 135 140 143 146 149 152

48 135 131 127 126 130 133 138 143 146 149 152 155

49 137 134 131 129 133 136 142 146 149 153 155 159

50 141 137 134 132 136 140 145 149 152 156 158 162

51 144 141 138 136 140 143 148 153 156 159 162 166

52 147 144 141 140 144 147 152 156 159 163 165 170

53 151 148 145 144 148 151 156 160 163 167 169 173

54 154 152 149 148 152 155 160 164 167 170 173 177

55 158 156 154 152 156 159 164 168 171 174 177 181

56 162 160 158 157 160 164 169 172 175 178 180 184

57 166 165 163 161 165 168 173 177 179 182 184 188

58 171 169 167 166 169 173 177 181 183 186 188 192

59 175 174 172 171 174 177 181 185 187 190 192 196

60 180 180 179 176 178 182 186 189 191 194 196 199

Max Temp: 180 180 179 176 178 182 186 189 191 194 196 199

Max Allowed: 404 404 405 405 405 405 405 405 405 405 405 405

10A

TVA / TSI



October 18, 1994TVA TSIProject No. 97260

ITC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TO # TO #

Time 421 422 423 424 425 426 427 428 429 430 431 432

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

80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
83
83
84
85
86
87
89
90
92
94
96
98

100
1 02
1 04
1 07
109
112
115
118
121

80
80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
82
83
84
85
86
87
88
89
91
93
94
96
98

101
1 03
105
108
110
113
116

80
80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
83
83
84
85
86
87
89
90
92
94
96
98

1 00
102
104
1 07
1 09
112
115
118

80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
82
83
84
85
86
87
89
90
92
94
96
98

100
1 02
1 05
107
110
113
116
119
1 22

80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
82
82
83
84
85
86
88
89
91
93
95
97
99

101
104
107
1 09
112
115
118
122
125
1 29

80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
83
84
85
86
87
89
91
92
94
97
99

101
104
106
109
112
115
118
1 22
1 25
1 29
1 33

80
80
80
80
80
80
80
80
80
80
80
80
81
81
82
82
83
84
85
86
88
89
91
93
95
97

1 00
1 02
1 05
108
110
113
117
1 20
124
1 27
131
1 35

80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
83
84
85
86
87
89
90
92
94
96
99

101
1 04
1 07
1 09
112
115
119
122
126
1 29
1 33
1 37

80
80
80
80
80
80
80
80
80
80
80
81
81
82
83
84
85
86
87
89
91
92
94
96
99

101
1 04
1 06
109
112
115
118
1 22
1 25
128
1 32
1 36
1 39

80
80
80
80
80
80
80
80
80
80
81
81
82
83
84
85
86
88
89
91
93
95
97

1 00
102
105
1 07
110
113
116
119
1 22
1 26
1 29
132
1 36
1 39
1 43

80
80
80
80
80
80
80
80
80
80
80
81
81
82
83
84
85
86
88
90
92
94
96
98

101
1 03
1 06
1 09
112
115
118
121
1 25
1 28
1 32
1 36
1 39
143

80
80
80
80
80
80
80
80
80
80
80
81
81
82
83
83
85
86
88
89
91
93
96
98

101
104
107
110
113
116
1 20
1 23
1 27
131
134
138
142
146

06C A A.

00

RAT,

TVA / TSI



Project No. 97260 October 18, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 421 422 423 424 425 426 427 428 429 430 431 432
(OF) (OF) (OF) (OF) (OF) (OF) (OF) (OF) (OF) ( 0 F)

Max Temp:
Max Allowed:

124 119
127 122
131 125
134 129
138 132
142 136
145 140
149 143
153 147
157 152
162 156
166 161
170 166
174 171
178 175
182 180
186 185
190 189
194 193
198 197
201 200
203 203
205 205

205 205
405 405

121
124
127
130
134
138
141
145
149
154
158
163
168
173
177
182
186
190
194
197
200
203
205

205
405

125
128
132
136
139
143
147
151
155
159
164
168
172
177
181
185
189
193
196
199
202
204
206

206
405

132
136
140
144
148
152
156
160
164
168
172
176
180
184
188
191
195
198
200
203
205
207
209

209
405

137
141
145
149
153
157
161
164
168
172
176
180
183
187
191
194
197
200
202
204
206
208
210

139
143
147
151
155
159
163
167
170
174
178
181
185
188
192
195
198

200
203
205
207
208
210

210 210
405 405

4ý CA 00#

0A

100
V 9c0

TVA / TSI

(min) (OF) (OF)

140
144
148
152
156
160
164
168
172
175
179
183
186
190
193
196
199
202
204
206
208
210
212

212
405

143
147
150
154
158
162
166
170
174
177
181
185
189
192
196
199
202
204
206
208
210
212
214

214
405

147
150
154
158
162
166
170
174
178
182
186
189
193
197
201
204
206
208
210
212
213
215
217

217
405

147
151
155
159
163

167
171
175
179
183
187
191
195
199
203
205
207
209
210
212
213
215
216

216
405

150
154
158
162
166
170
174
178
182
186
190
195
199
202
205
207
208
209
210
211
212
213
214

214
405



Project No. 97260 October 18, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 433 434 435 436 437 438 439 440 441 442 443 444

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

0
1
2
3
4
5
6
7
8
9

10
1 1
12
13
14
1 5
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

79
79
79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
85
87
89
91
93
95
98

101
1 04
107
110
113
117
121
125
1 28
1 32
1 37
141
145
149

79
79
79
79
79
79
79
79
79
79
79
80
80
81
82
83
84
86
87
89
91
94
96
99

102
105
108
il1
114
118
121
125
1 29
1 32
1 36
140
144
148

79
79
79
79
79
79
79
79
79
79
80
81
82
83
84
86
87
89
91
94
96
98

101
104
1 07
110
113
116
119
1 22
1 25
1 29
1 32
1 35
139
1 42
146
149

78
78
78
78
78
78
78
79
79
80
81
82
83
84
86
88
90
92
94
96
99

101
104
1 07
1 09
112
115
118
120
123
126
1 29
132
135
137
1 40
143
146

77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
78
78
78
78
79
79
79
79
80
80
81
81
81
82
83
83
84
84
85

78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
78
79
79
79
79
80
80
81
81
82
82
83
84
85
85
86
87
88
89
90
91
93

78
78
78
78
78
78
78
78
78
78
78
78
79
79
79
79
79
80
80
81
81
82
83
83
84
85
86
87
88
89
91
92
93
95
97
98

100
101

79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
83
84
85
86
88
89
90
91
93
95
96
98

1 00
102
1 03
1 06

40 A

4 4.

TVA / TS1

79
79
79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
80
81
81
82
83
83
84
85
86
87
88
90
91
93
94
96
97
99

101
103
1 05

79
79
79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
80
80
81
81
82
82
83
84
85
86
87
88
89
91
92
94
95
97
99

101
1 03

79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
80
80
80
80
81
81
81
82
83
83
84
85
86
87
88
89
91
92
94
96
97
99

101

79
79
79
79
79
79
79
79
79
79
79
79
79
80
80
80
80
80
80
81
81
81
82
83
83
84
85
86
87
88
89
91
92
94
95
97
99

101



4ui37
TVA / TSI Project No. 97260 October 18, 1994

TC # TC # TC #t TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 433 434 435 436 437 438 439 440 441 442 443 444

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

38
39
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:

1 53
157
161
1 64
168
172
176
180
1 84
1 88
1 92
1 96
1 99
202
204
205
207
208
209
210
211
212
213

1 52
1 56
1 59
1 63
1 67
171
174
178
1 82
1 86
189
1 93
1 96
1 98
200
202
203
204
206
207
208
209
211

213 211
404 404

1 53
156
1 59
1 63
1 67
170
174
177
180
183
1 86
188
191
1 92
1 94
1 96
1 98
1 99
201
202
203
2 05
207

207
404

149
1 52
155
159
1 62
1 65
1 67
170
172
175
177
179
181
1 83
185
1 86
1 88
1 90
1 92
1 94
195
1 97
198

1 98
403

86
87
88
88
89
90
91
93
94
95
97
98

1 00
102
104
1 06
108
ill
114
117
119
1 23
128

128
402

94
95
97
98

100
101
103
105
1 07
109
ill
114
116
119
1 22
1 25
128
1 32
135
1 39
144
148
1 53

1 53
403

1 03
1 05
1 07
1 09
ill
114
116
119
121
1 24
127
1 30
1 33
1 37
140
144
148
1 52
1 56
1 60
164
168
172

172
403

1 08
110
112
114
117
119
122
125
128
131
134
138
141
145
149
153
1 57
161
1 65
1 69
173
177
181

107
110
112
115
117
1 20
123
1 26
1 29
132
1 35
1 39
143
147
151
1 55
1 59
1 63
168
172
176
1 80
183

1 05
107
109
112
114
117
120
1 23
126
1 30
133
137
142
145
149
1 52
1 57
161
165
1 69
173
177
181

1 03
105
1 08
110
113
115
118
121
1 24
1 28
131
1 35
139
1 43
1 46
150
1 54
158
1 62
167
171
175
179

181 183 181 179
-404 404 404 404

4 A P0.1

4,
'90 

Ak

IIT0

1 03
1 05
107
110
112
115
118
1 20
123
127
1 30
1 34
1 38
141
144
147
151
1 55
1 59
1 64
168
173
177

1 77
404



Project No. 97260
468

October 18, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 445 446 447 448 449 450 451 452 453 454 455 456

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

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
1 5
1 6
17
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

79

79

79

79

79

79

79

79

79

79

79

80
80
80
80
80
80
81
81
81
82
83
83
84
85
86
87
88
89
91
92
94

95

97

99

101
1 03
1 05

102 107
104 110
106 112
108 115

79

79

79

79

79

79

79

79

79

79

79

79

80
80
80
80
81
81
81
82
83
83

85
86
87
89
90
91
93

94

96
98

1 00

79

79

79

79

79

79

79

79

79

79

79

80
80
80
80
81
81
82
82
83
84
85
86
87
89
90
92
93

95

97

99

101
1 03
105

79
79

79

79

79

79

79

79

79

79

79

80
80
80
80
81
81
82
83
84
85
86
87
89
90
92
94
96
98

100
102
104
1 07
109
112
114
117
119

79
79

79

79

79

79

79

79

79

79

79

79

80
80
80
81
81
82
83
83
85
86
87
89
90
92
94
96
98

1 00
1 02
105
1 07
110
112
115
118
121

79

79

79

79

79

79

79

79

79

79

79

79

80
80
80
81
81
82
82
83
84
86
87
88
90
92
94
96
98

1 00
1 03
1 05
1 08
111
114
116
119
122

79
79

79

79

79

79

79

79

79

79

79

79

80
80
80
81
81
82
83
84
85
86
88
89
91
93

95

97

99

101
104
1 06
1 09
112
115
118
121
1 24

79
79

79

79

79

79

79

79

79

79

79

80
80
80
81
81
82
83
84
85
86
88
89
91
93

95

97

99

101
1 04
1 06
109
111
114
117
120
123
1 26

80
80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
82
82
83
84
85
86
87
88
90
92
93
95

97

99

102
104
1 07
109
112
115
118
121

80
80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
83
83
84
85
86
88
89
91
92
94
96
98

1 00
1 03
105
108
110
113
116
119

A P0 e

0 A.0

10 C9
17

1100i, t 0

TVA / TSI

80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
81
82
83
83
84
85
87
88
89
91
93
94
96
99

101
1 03
1 06
1 08
ill
114
117
1 20
1 23

80
80
80
80
80
80
80
80
80
80
80
80
80
81
81
82
83
83
84
86
87
88
90
92
94

96
98

1 00
1 02
1 05
1 08
110
113
116
119
1 22
1 26
1 29



October 18, 1 9
Project No. 97260

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 445 446 447 448 449 450 451 452 453 454 455 456

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

38
39
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:

107
110
112
114
117
120
123
125
128
131
135
138
141
145
148
151
155
159
163
167
171
175
180

180
404

111
113
116
119
121
124
127
130
133
136
139
142
145
149
152
156
159
163
167
171
175
179
183

183
404

117
120
122
125
128
131
134
137
139
142
146
149
152
155
158
162
165
169
173
176
180
184
188

188
404

122
125
128
131
133
136
139
142
145
148
152
155
158
161
164
168
171
175
178
182
185
189
193

193
404

123
126
129
132
135
138
142
145
147
151
154
157
160
163
167
170
174
177
181
184
187
191
194

194
404

( 0 F) ( 0 F) ( 0 F) (0 F) ( 0 F) ( 0 F) ( 0 F)

125
128
132
135
138
141
144
147
150
153
157
160
163
166
169
173
176
180
183
187
190
194
197

127
131
134
137
141
144
147
151
154
157
160
163
167
170
173
177
180
183
187
190
194
197

200

197 200
404 404

130
133
137
140
144
148
151
155
158
162
165
169
172
175
179
182
185
189
192
196
199
202
204

204
404

124
127
131
134
138
141
145
149
153
157
161
164
168
172
176
180
183
187
191
194
198
201
203

203
405

122
125

129

132

136

139

143

147

151

155

159

163

168

172

176

180

184

188

192

196

199

202

204

204

405

126
129
133
136
140
144
147
151
155
159
163
167
171
176
180
184
188
192
195
198
201
203
205

205
405

133
136
140
144
147
151
155
159
163
167
171
174
178
182
186
190
193
196
199
202
204
206
208

208
405

,ý'A Po *

00

TVA / TSI



TVA I TSI ~~~Project No. 97260 Otbr1,19

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 457 458 459 460 461 462 463 464 465 466 467 468

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

80

80

80

80

80

80

80

80

80

80

80

80

80

81

81

82

83

84

85

86

88

89

91

93
95
97
99
1 02

1 04

1 07

110
113
116
119
1 23

1 26

1 30

133

80

80

80

80

80

80

80

80

80

80

80

80

81

81

82

82

83

84

86

87

88

90

92

94

96

99

101
104
107
1 09

112
116
119
122
126
1 29

1 33

1 37

80

80

80

80

80

80

80

80

80

80

80

80

81

81

82

82

83

84

86

87

89

90

92

94

97

99

101
1 04

107
110
113
116
119
1 22

1 26

1 29

1 33

137

80

80

80

80

80

80

80

80

80

80

80

80

81

81

82

83

83

85

86

87

89

91

92

95

97

99

1 02

1 04

1 07

110
113
116
119
1 22

1 26

129
1 33

1 36

4 0,CA P0 i
0A

'900RAT9

80
80

80

80

80

80

80

80

80

80

80

81

81

82

82

83

84

86

87

89

90

92

94

97

99

101
1 04

1 07

109
112
115
118
121
125
128
131
1 35

138

80

80

80

80

80

80

80

80

80

80

80

81

81

82

83

84

86

87

,89

90

92

94

97

99

1 02

104
1 07

110
112
115
118
121
124
127
131
1 34

1 37

141

80 80
80 80
80 80
80 80
80 80
80 80
80 80
80 80
80 80
81 81
81 81
82 82
83 83
84 84
85 85
86 86
88 88
90 90
92 92
94 94
96 96
99 99

101 101
104 104
106 107
109 110
112 113
115 116
118 119
121 122
123 125
127 128
130 131
133 134
136 138
1.39 141
142 145
146 148

80

80

80

80

80

80

80

80

80

80

81

81

82

83

84

85

87

88

90

93

95

97

1 00

103
106
1 08

ill
114
117
121
1 24

1 27

131
1 34

1 38

141
1 45

148

79

79

79

79

79

79

79

80

80

80

80

81

82

83

84

85

87

88

90

93

95

98

1 00

1 03

1 06

1 09

112
115
118
121
1 24

1 27

131
1 34

1 38

141
1 44

148

79 79
79 79
79 79
79 79
79 79
79 79
79 79
80 80
80 80
81 81
81 82
82 83
84 85
85 87
86 88
88 90
90 92
92 95
95 97
97 100

100 102
102 105
105 107
108 109
110 112
113 115
116 117
119 120
122 122
125 125
128 127
131 130
134 133
137 135
140 138
143 141
147 143
150 146

October 18, 1994TVA / TSI



October 18, 1994TVA TSIProject No. 97260

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 457 458 459 460 461 462 463 464 465 466 467 468

(min) ( 0 F) ( 0 F) ( 0 F) (0 F) ( 0 F) ( 0 F) ( 0 F) (0 F) ( 0 F) ( 0 F) ( 0 F) (0 F)

38 137 140 141 140 142 144 149 152 152 152 153 148

39 141 144 145 144 146 148 153 155 156 155 156 151

40 145 148 149 148 149 151 156 159 159 159 159 154

41 148 152 153 152 153 155 160 163 163 162 163 156

42 152 156 157 155 157 159 164 166 167 166 166 159

43 156 160 160 159 160 162 167 170 171 169 169 161

44 160 164 164 163 164 166 171 174 174 173 172 164

45 164 168 168 167 168 170 175 178 178 177 176 166

46 168 172 172 171 172 173 178 182 182 180 179 169

47 172 175 175 174 175 177 182 186 186 184 182 172

48 175 179 179 178 179 181 186 190 190 188 185 174

49 179 183 183 182 183 184 190 194 194 192 188 176

50 183 186 186 185 186 188 194 198 198 194 190 178

51 186 189 189 189 190 192 198 202 201 197 192 180

52 190 193 193 192 193 196 202 205 203 199 194 182

53 193 196 196 195 197 199 204 207 205 201 196 184

54 196 199 199 198 200 202 207 208 207 203 198 186

55 199 201 201 201 203 205 209 210 208 204 199 188

56 202 203 203 203 205 207 210 211 209 206 201 190

57 204 205 205 205 207 209 212 212 210 207 202 191

58 206 207 207 207 209 211 214 213 212 208 204 193

59 208 209 209 209 211 213 215 215 213 210 206 194

60 210 211 210 211 213 215 217 216 214 211 207 196

Max Temp: 210 211 210 211 213 215 217 216 214 211 207 196

Max Allowed: 405 405 405 405 405 405 405 405 405 404 404 404

4 A P o.
0 4
o 0

'740 4- '

TVA / TSI



TVA /TSI Project No. 97260 October 18, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 469 470 471 472 473 474 475 476 477 478 479 480

(min) ( 0 F) (* F) ('F) ( 0 F) (I F) (F) (0 F) ( 0 F) (0 F) ( 0 F) ('F) (0 F)

0 78 78 79 79 79 79 79 79 79 79 79 79

1 78 78 79 -79 79 79 79 79 79 79 79 79

2 78 78 79 79 79 79 80 79 79 79 79 79

3 78 78 79 79 79 79 79 79 79 79 79 79

4 78 78 79 79 79 79 79 79 79 79 79 79

5 78 78 79 79 79 79 79 79 79 79 79 79

6 78 78 79 79 79 79 79 79 79 79 79 79

7 78 78 79 79 79 79 79 79 79 79 79 79

8 78 78 79 79 79 79 79 79 79 79 79 79

9 78 78 79 79 79 80 79 79 79 79 79 79

1 0 78 78 79 79 79 79 79 79 79 80 79 79

1 1 78 78 79 79 79 79 79 79 80 80 79 79

1 2 78 79 79 79 79 79 79 79 80 80 80 80

1 3 78 79 79 80 79 80 79 80 80 80 80 80

14 78 79 79 80 79 80 80 80 80 80 80 80

1 5 78 79 80 80 80 80 80 80 80 81 81 81

1 6 78 79 80 80 80 80 80 80 81 81 81 81

1 7 78 79 80 81 80 80 80 80 81 82 82 82

1 8 78 79 80 81 80 80 80 80 82 82 82 83

1 9 79 80 81 81 81 81 81 81 83 83 83 84

20 79 80 81 82 82 81 81 81 83 84 84 85

21 79 80 82 83 82 82 81 82 84 85 85 86

22 79 81 83 83 83 82 82 83 85 86 86 87

23 80 81 83 84 83 83 83 83 87 87 88 89

24 80 82 84 85 84 84 83 84 88 89 89 90

25 80 82 85 86 85 85 84 85 89 90 91 92

26 81 83 86 87 86 86 85 86 91 92 93 94

27 81 84 87 88 88 87 86 87 93 94 94 96

28 82 85 88 90 89 88 87 89 94 96 96 98

29 82 86 90 91 90 89 88 90 96 97 98 100

30 83 87 91 93 92 91 90 91 98 100 101 103

31 84 88 92 94 93 92 91 93 100 102 103 105

32 84 89 94 96 95 94 93 95 102 104 105 108

3,3 85 90 96 98 97 95 94 96 105 106 108 110

34 86 91 97 99 98 97 96- 98 107 109 110 113

35 87 92 99 101 100 99 98 100 109 111 113 116

36 87 94 101 103 102 101 100 102 112 114 116 119

37 88 95 103 106 105 103 102 105 115 117 119 122

40 A

'70044T



U

Project No. 97260 October 18, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
Time
(m i )

38
39
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:

469 470 471 472 473 474 475 476
( 0 F) ( 0 F) (0 F) ( 0 F) (0 F) ( 0 F) ( 0 F) (0 F)

89
91
92
93
95
96
98

100
102
103
105
107
109
ill
113
116
118
122
1 25
129
1 30
1 33
138

1 38
403

96 105 108 107 105 104 107
98 107 110 109 108 107 110

100 109 112 112 110 110 112
102 111 115 114 113 113 115
104 114 118 117 116 116 118
106 116 120 120 119 119 122
108 119 123 123 123 123 125
110 122 127 127 127 126 128
113 125 130 130 130 130 132
116 128 133 134 133 132 135
118 131 137 137 136 134 138
121 135 140 141 140 138 141
124 138 144 145 144 143 145
127 142 148 149 148 147 149
130 145 152 153 153 151 153
133 149 156 157 157 156 157
136 153 160 162 161 160 161
140 157 164 166 165 165 165
143 161 168 170 170 169 169
147 164 172 174 174 173 173
150 168 176 178 178 177 177
154 172 179 182 182 181 181
157 175 183 185 185 185 185

157 175 183 185 185 185 185
403 404 404 404 404 404 404

477
(0 F)

117
1 20
1 23
1 26
129
1 33
1 36
140
143
146
1 50
1 53
1 56
1 59
1 63
1 66
1 69
173
176
1 80
1 83
186
190

1 90
404

478 479
( 0 F) (0 F)

120 122
123 125
126 128
129 131
132 134
136 138
139 142
142 145
146 149
149 152
153 156
156 160
159 163
163 167
166 170
169 173
173 177
176 180
179 183
182 186
185 190
189 193
192 196

192 196
404 404

o6G Po
Ip

Oft ATO

TVA / TSI

480
(0 F)

1 25
128
1 32
1 35
1 39
142
146
150
153
1 57
161
1 64
1 68
172
175
1 78
1 82
1 85
1 88
191
1 94
1 97
200

200
404



TVA / TSI ~~~Project No. 97260 Otbr1,19

TC # TO # TC # TC # TC # TC # TC # TO # TC # TC # TC # TC #

Time 481 482 483 484 485 486 487 488 489 490 491 492

(min) ( 0 F) (0 F) ( 0 F) ( 0 F) (0 F) (0 F) (0 F) ( 0 F) (0 F) ( 0 F) ( 0 F) (0 F)

0 79 79 79 79 79 79 79 79 79 79 79 79

1 79 79 79 79 79 79 79 79 79 79 79 79

2 79 79 79 79 79 79 79 79 79 79 79 79

3 79 79 79 79 79 79 79 79 79 79 79 79

4 79 79 79 79 79 79 79 79 79 79 79 79

5 79 79 79 79 79 79 79 79 79 79 79 79

6 79 79 79 79 79 79 79 79 79 79 79 79

7 79 79 79 79 79 79 79 79 79 79 79 79

8 79 79 79 79 79 79 79 79 79 79 79 79

9 79 79 79 79 79 79 79 79 79 79 79 79

1 0 79 79 79 79 79 79 79 79 79 79 79 80

1 1 79 80 80 80 79 79 80 80 80 80 80 80

1 2 80 80 80 80 80 80 80 80 80 80 80 80

1 3 80 80 80 80 80 80 80 80 80 80 80 81

1 4 80 80 80 80 80 80 80 81 81 81 81 81

1 5 81 81 81 81 81 80 81 81 82 82 81 82

1 6 81 81 81 81 81 81 81 82 82 82 82 82

1 7 82 82 82 82 82 82 82 83 83 83 83 84

1 8 83 83 83 83 82 82 83 84 84 84 84 85

1 9 84 84 84 84 83 83 84 85 86 86 85 86

20 85 85 85 85 84 84 85 87 87 87 87 88

21 86 86 86 86 85 85 86 88 89 89 89 89

22 88 88 88 87 87 87 88 90 90 91 90 91ý

23 89 89 89 89 88 88 89 92 92 93 92 93

24 91 91 91 91 90 90 91 94 95 95 94 95

25 93 93 93 92 91 92 93 96 97 97 97 98

26 95 95 95 94 93 94 95 98 99 99 99 100

27 97 97 97 96 95 96. 97 101 102 102 101 103

28 99 100 99 99 98 98 100 103 104 105 104 105

29 101 102 102 101 100 100 102 106 107 107 107 108

30 104 104 104 104 102 103 105 109 110 110 110 Il1

31 106 107 107 106 105 105 107 112 113 114 113 114

32 109 110 110 109 108 108 110 115 116 117 116 117

33 112 113 113 112 111 111 113 118 120 120 119 121

34 115 116 116 115 113 114 116 121 123 124 123 124

35 118 119 119 118 117 117 119 124 127 127 126 127

36 121 122 122 121 120 120 122 128 130 131 130 131

37 124 125 125 124 123 123 126 131 134 135 134 134

4 A P 0 .

0A

100
'90 A

October 18, 1994
TVA / TS1



TVA ITSI Project No. 97260 October 18, 1994

TC # TC # TC # TC # TC # TC # TC # TO # TC # TC # TO # TC #

Time 481 482 483 484 485 486 487 488 489 490 491 492

(min) ( 0 F) (0 F) ( 0 F) ( 0 F) (0 F) ( 0 F) (0 F) ( 0 F) ( 0 F) ( 0 F) ( 0 F) ( 0 F)

38 127 129 129 128 126 127 129 135 137 138 137 138

39 131 132 132 131 130 130 132 138 141 142 141 142

40 134 136 136 135 134 134 136 142 145 146 145 145

41 138 140 140 139 137 138 140 146 149 150 149 149

42 141 143 143 142 141 142 143 149 153 154 153 153

43 145 147 147 146 145 145 147 153 156 158 157 157

44 149 151 151 150 149 149 151 157 160 162 161 161

45 152 154 155 154 153 153 155 161 164 166 165 165

46 156 158 159 158 157 157 159 165 168 170 169 169

47 160 162 163 162 161 162 163 169 172 174 173 172

48 163 165 166 166 165 166 167 173 176 178 177 176

49 167 169 170 170 169 170 171 177 180 182 181 180

50 171 172 174 174 173 174 175 181 184 186 185 184

51 174 176 177 178 177 178 180 185 188 189 188 188

52 178 179 181 181 181 182 184 189 191 193 192 192

53 181 183 184 185 185 186 188 193 195 196 196 195

54 184 186 188 189 189 190 191 196 198 199 199 198

55 187 189 191 193 193 193 195 199 201 202 201 201

56 191 192 194 196 196 197 198 202 203 204 203 203

57 194 195 197 199 199 199 200 204 205 206 205 206

58 197 198 200 201 202 202 203 206 207 207 207 207

59 199 201 203 204 204 204 205 208 209 209 209 209

60 202 203 205 206 206 206 207 209 210 210 210 211

Max Temp: 202 203 205 206 206 206 207 209 210 210 210 211

Max Allowed: 404 404 404 404 404 404 404 404 404 404 404 404

4 GCA Po e
#,

0



Project No. 97260 October 18, 1994

TC # TC # TC # TC # TC # TC # TC # TC #t TC # TC # TC # TC #

Time 493 494 495 496 497 498 499 500 501 502 503 504

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

0
1
2
3
4
5
6
7
8
9

10
1 1
1 2
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

79
79
79
79
79
79
79
79
79
80
80
80
80
81
82
82
84
85
86
88
89
91
93
95
98

1 00
1 03
105
1 08
111
114
117
1 20
1 23
126
130
1 33
1 37

79
79
79
79
79
79
79
79
80
80
80
80
81
82
82
83
85
86
88
89
91
94
96
98

101
103
106
109
112
115
117
121
1 24
1 27
1 30
1 33
1 36
140

79
79
79
79
79
79
79
79
80
80
81
81
82
83
84
85
87
89
90
93
95
97

1 00
102
105
108
111
114
117
120
123
1 26
129
132
136
139
142
146

79
79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
86
87
89
91
93
96
98

101
104
107
110
113
116
119
122
125
1 29
132
135
1 39
142
146

79
79
79
79
79
79
79
79
79
79
80
80
81
81
82
84
85
86
88
90
92
95
97

100
103
106
109
112
115
118
121
125
1 28
1 32
1 35
1 39
142
146

79
79
79
79
79
79
79
79
79
80
80
81
81
83
84
85
87
89
91
93
96
99

101
1 04
107
110
113
116
120
123
126
1 30
1 33
1 37
140
143
147
151

79
79
79
79
79
79
79
79
80
80
81
83
84
86
88
90
92
95
97

1 00
103
1 06
1 09
112
115
118
122
125
128
131
1 34
1 38
141
144
14-7
151
1 54
1 57

78
78
78
78
78
78
79
79
80
81
82
84
85
87
90
92
94
97

1 00
102
105
108
ill
114
117
1 20
1 23
1 26
1 29
1 32
1 35
138
140
143
1 46
149
1 52
1 55

40CA P0

O?0rIA¶f

TVA / TSI

77
77
77
77
77
78
78
78
78
78
78
78
78
78
78
79
79
79
80
80
81
82
82
83
83
84
85
86
87
88
88
89
90
91
92
93
94
95

78
78
78
78
78
78
78
78
78
78
78
79
79
79
80
81
81
82
83
84
85
86
87
88
89
90
92
93
94
96
97
99

100
102
103
105
106
108

79
79
79
79
79
79
79
79
79
79
79
79
80
80
81
82
83
84
85
86
87
89
90
92
93
95
97
99

101
103
105
1 07
109
ill
113
115
117
119

79
79
79
79
79
79
79
79
79
80
80
80
81
82
82
83
84
86
87
88
90
91
93
95
97
99

101
1 03
105
108
110
112
115
117
1 20
122
125
1 27



4 p-~-.i

Project No. 97260 October ,8, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 493 494 495 496 497 498 499 500 501 502 503 504

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

38
39
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:

140
144
147
151
155
1 58
1 62
1 66
1 70
174
177
181
1 85
1 89
193
1 97
200
202
205
207
209
211
213

213
404

143
147
1 50
1 54
1 57
161
1 65
168
172
176
1 80
1 84
1 88
1 92
1 96
1 99
202
205
207
209
211
213
214

214
404

149
1 53
1 56
1 60
1 63
1 67
171
174
178
1 82
1 86
1 90
1 94
1 98
202
205
207
208
210
211
213
214
215

149
1 53
1 57
1 60
1 64
168
172
176
1 80
184
188
1 92
197
200
203
205
207
208
210
211
212
213
215

149
1 53
1 57
161
1 65
1 69
173
176
1 80
1 84
1 88
1 92
196
1 99
201
203
205
207
208
210
211
213
214

215 215 214
404 404 404

1 54
1 58
161
1 65
1 69
173
177
181
184
1 88
1 92
1 95
1 97
1 99
201
203
205
206
208
209
211
213
214

161
164
168
171
175
178
1 82
185
1 88
191
193
1 95
1 98
200
201
203
205
207
208
210
212
214
216

1 58
161
1 64
1 68
171
174
178
180
183
185
187
190
1 92
1 93
195
1 97
1 99
200
202
204
206
208
210

214 216 210
404 404 403

97
98
99

100
101
103
104
106
107
109
i11
113
115
119
1 23
1 27
133
140
1 50
158
170
175
1 87

110
112
114
115
117
119
121
123
1 24
1 26
1 29
131
1 34
1 37
140
145
150
1 54
1 64
1 68
181
188
197

124
1 26
1 29
131
1 34
136
1 39
141
144
147
149
1 52
155
1 59
1 62
1 66
1 69
174
.179
1 87
1 96
202

187 197 202
402 403 404

,f4

0 ft ft

TVA / TSI

132
1 35
1 38
141
144
1 46
149
1 52
155
1 58
161
1 65
1 68
171
174
178
181
1 84
1 87
1 92
199
205

205
404



Project No. 97260 October 18, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 505 506 507 508 509 510 511 512 513 514 515 516

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

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

79
79
79
79
79
79
79
79
79
80
80
80
80
81
82
82
83
84
85
87
88
90
91
93
95
96
98

100
103
1 05
1 07
109
112
114
117
119
1 22
1 24

79
79
79
79
79
79
79
79
79
79
80
80
80
80
81
81
82
83
84
85
86
87
88
90
91
93
95
97
99

101
1 03
1 05
1 07
1 09
112
11 4
117
119

79
79
79
79
79
79
79
79
79
80
80
80
80
80
80
81
81
82
83
84
85
86
87
88
90
91
93
94
96
98

100
102
1 04
107
109
ill
114
116

80
79
79
79
79
79
79
79
79
80
80
80
80
80
81
81
82
82
83
84
85
86
88
89
90
92
94
96
98

1 00
1 02
1 04
1 06
109
ill
113
116
119

79
79
79
79
79
79
79
79
80
80
80
80
81
81
82
83
83
84
86
87
89
90
92
94
96
98

100
102
105
107
109
112
115
117
120
123
1 26
129

79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
86
87
89
91
93
95
97

100
102
105
1 07
110
113
116
119
1 22
1 25
1 28
131
134
1 37
141
144

79
79
79
79
79
79
80
80
81
81
82
84
85
87
89
91
93
96
99

101
104
107
ill
114
117
121
1 24
1 28
131
1 35
1 38
142
146
1 50
1 53
1 57
161
165

79
79
79
79
79
79
80
80
81
81
83
84
86
87
90
92
94
97

1 00
1 03
107
110
113
117
121
1 25
1 28
1 32
1 36
140
144
148
1 53
1 57
161
1 65
170
1 74

4 A P

O0RA-10

TVA / TSI

79
79
79
79
79
79
79
80
80
80
81
82
83
85
87
89
91
93
96
99

1 02
1 05
108
112
115
119
1 23
1 27
131
135
1 39
1 43
1 47
151
155
1 60
1 64
1 68

79
79
79
79
79
79
79
79
80
80
81
82
83
84
86
88
90
92
95
97

1 00
103
107
110
113
117
121
124
1 28
1 32
1 36
1 40
144
1 48
1 52
156
161
165

79
79
79
79
79
79
79
79
80
80
81
82
83
84
-85
87
89
91
94
96
99

102
105
1 08
111
115
118
1 22
1 26
129
1 33
1 37
141
145
149
1 53
1 57
161

79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
86
88
89
92
94
96
99

102
104
108
ill
114
117
121
1 24
1 27
131
1 35
138
1 42
146
1 50
1 53



October 18, 1994
TVA TSIProject No. 97260

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 505 506 507 508 509 510 511 512 513 514 515 516

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

38
39
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:

1 27
1 30
1 32
135
1 38
141
144
147
1 50
1 54
1 57
1 60
1 64
1 67
171
175
1 78
1 82
1 85
189
1 93
200
205

205
404

1 22
1 25
1 27
1 30
1 33
1 36
1 39
143
146
149
1 53
156
1 60
1 63
167
171
175
179
183
1 88
194
200
206

119
121
1 24
1 27
1 30
133
1 36
1 39
143
146
1 49
1 53
1 57
1 60
1 64
1 68
172
176
181
1 87
194
200
205

121
124
1 27
1 30
1 33
136
1 39
143
146
1 50
1 53
1 57
160
1 64
1 68
171
1 75
179
1 83
1 87
1 93
1 98
203

206 205 203
404 404 405

1 32
135
1 38
141
145
148
151
1 55
1 58
161
165
1 68
172
175
1 78
1 82
1 85
1 88
191
195
1 98
202
206

206
404

148
151
155
1 58
1 62
165
169
172
175
179
1 82
1 85
1 88
191
1 95

202
205
210
214
218
223
228

228
404

169
173
177
181
184
1 87
191
1 94
1 97
200
203
206
209
213
216
220
224
228
233
238
242
247
252

252
404

178
1 82
1 86
1 90
1 94
1 97
200
203
206
209
212
216
219
222
226
230
234
239
243
248
253
258
263

1 72
1 77
181
1 85
1 89
193
1 97
200
203
207
210
213
216
220
224
227
232
236
240
245
249
254
259

263 259
404 404

1 69
173
178
1 82
1 86
1 90
1 94
197
200
204
207
210
213
216
220
224
227
231
235
240
244
249
254

254
404

1 65
1 69
173
177
181
1 85
189
192
1 96
1 99
202
205
209
212
215
219
222
226
230
234
238
242
246

1 57
161
165
169
1 73
177
181
1 84
1 88
191
1 95
1 98
201
205
208
211
214
218
221
225
229
232
236

246 236
404 404

4 0rC.A P 0 1

10A

Oft Al

TVA / TSI



TVA / TSI ~~~Project No. 97260 Otbr1,19

*TC # TC # TC # TC # TC # TC # TO # TC # TC # TC # TC # TC #

Time 517 518 519 520 521 522 523 524 525 526 527 528

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

79
79
79
79
79
79
79
79
79
80
80
81
81
82
83
84
86
87
89
91
93
95
98

100
1 03
1 06
108
ill
114
118
121
1 24
127
131
1 34
1 38
141
145

79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
86
87
89
91
93
95
9 7

1 00
102
1 05
1 08
110
113
116
1 20
1 23
126
1 29
1 32
1 36
1 39

79
79
79
79
79
79
79
79
79
80
80
81
81
82
83
84
85
87
89
91
93
95
97

1 00
103
105
1 08
111
114
118
121
1 24
1 28
131
1 34
138
141
145

79
79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
86
88
89
91
94
96
99

1 02
1 05
1 08
ill
114
118
121
1 24
1 28
1 32
1 35
1 39
142
146
1 50

79
79
79
79
79
79
79
79
79
79
80
80
81
82
83
84
85
87
89
91
93
95
98

101
104
1 07
110
113
116
120
123
1 27
1 30
1 34
1 38
141
1 45
149

79
79
79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
86
87
89
91
93
96
98

101
104
1 07
110
113
117
1 20
1 23
1 27
1 30
1 34
138
141
1 45

4 A P .

Ift Al00

79
79
79
79
79
79
79
79
79
80
80
80
80
81
82
83
84
85
87
89
90
92
95
97

1 00
1 03
106
1 09
112
115
118
1 22
126
1 29
1 33
1 36
140
1 43

79
79
79
79
79
79
79
79
79
80
80
80
80
81
82
83
84
85
87
88
90
92
95
97

100
1 03
106
1 09
112
115
119
122
1 26
129
1 33
1 36
140
1 43 147 152

79
79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
85
87
89
91
93
96
98

101
1 04
107
110
114
117
1 20
1 23
1 27
1 30
1 34
1 37
140
143

79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
85
87
90
92
95
97

101
1 04
107
110
113
117
120
1 23
1 27
1 30
1 33
1 37
140
1 43
146
1 49

157 159

79
79
79
79
79
79
79
79
80
80
80
81
82
83
84
86
88
90
93
96
99

1 03
1 06
110
113
117
1 20
1 24
1 28
131
135
1 38
141
144
1 48
151
1 54

79
79
79
79
79
79
79
79
79
80
80
80
81
82
83
85
87
89
92
95
98

1 02
1 06
1 09
113
117
121
1 25
1 29
132
136
1 40
143
147
1 50
1 54
1 56

October 18, 1994TVA / TSI



October 18, 1994
Project No. 97260

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 517 518 519 520 521 522 523 524 525 526 527 528

(min) (IF) (OF)

38
39
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:

148
152
155
159
163
166
170
174
178
182
185
189
192
195
199
202
205
208
211
214
218
221
224

224
404

142
146
149
153
156
160
163
167
170
174
178
182
185
189
192
196
199
203
205
208
211
214
216

216
404

( 0 F) ( 0 F) (0 F) ( 0 F) ( 0 F) ( 0 F)

148
152
155
159
162
166
170
173
177
181
184
188
191
194
198
200
203
206
208
211
213
216
218

218
404

153
157
160
164
168
171
175
178
182
185
189
192
195
198
201
203
206
208
210
212
214
217
219

152
156
160
164
167
171
174
178
182
185
188
192
195
198
201
203
205
207
209
211
212
214
215

219 215
404 404

149
153
156
160
164
168
172
175
179
183
186
190
193
197
200
202
204
206
208
209
210
212
213

213
404

147
151
155
158
162
166
170
174
177
181
185
189
193
196
199
201
203
205
207
208
210
211
212

212
404

147
151
154
158
161
165
169
173
177
181
184
188
192
195
198
200
203
205
207
208
209
210
211

211
404

(OF) (OF) (OF) (OF)

150
154
157
161
164
167
171
175
178
182
185
189
192
195
198
201
203
205
207
208
210
211
212

212
404

155
158
161
164
167
171
174
177
180
184
187
190
194
197
200
203
205
207
208
210
211
211
211

211-
404

160
162
165
168
171
173
176
179
182
186
189
192
195
199
202
204
206
208
209
210
208
205
200

162
165
168
171
174
177
180
183
186
189
192
196
199
202
204
206
207
208
209
205
199
196
194

210 209
404 404

0f A A.

1~.0?4:4

TVA / TSI



October 18,194
TVA TSIProject No. 97260

TC #* TC # TC # TC #

Time 529 530 531 532

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

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
13
1 4
1 5
1 6
17
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

GQA P o.
0 4

o v
1004AT,

79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
84
85
87
89
92
95
98

1 02
105
109
113
116
1 20
1 24
1 28
1 32
1 36
1 40
1 43
147
151
1 54
1 57

79
79
79
79
79
79
79
79
79
80
80
81
81
82
83
85
87
89
91
94
96
99

103
106
110
114
118
122
1 26
129
1 33
1 38
142
146
1 50
1 54
1 57
161

79
79
79
79
79
79
79
79
79
80
81
82
83
84
86
88
90
93
95
98

101
104
1 08
111
114
118
122
1 26
129
1 33
1 37
141
144
148
1 52
1 55
1 59
1 63

78
78
79
78
78
79
79
79
79
80
81
82
83
85
87
89
91
94
96
99

102
105
108
ill
114
117
1 20
1 24
127
1 30
133
137
140
143
146
149
1 52
1 55

TVA / TSI



October 18, 1994j 3'ý "Project No. 97260

Time
(min)

38
39
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 # TC # TC # TC #

529 530 531 532

(OF) (OF) (OF) (OF)

161
164
168
171
174
178
181
185
189
192
195
198
201
203
205
206
207
208
203
196
190
187
185

208
404

165
169
173
177
180
184
188
191
195
197
200
202
203
204
206
206
207
206
201
195
191
188
187

166
170
173
176
179
182
185
187
189
192
194
195
197
199
199
199
200
198
197
195
194
192
191

158
161
164
166
169
171
173
175
176
178
180
182
184
185
187
190
194
197
195
195
195
196
195

207 200 197
404 404 403

4 0ýýCA P .

10 ft

'?00fA-2

TVA / TSI



October 18, 1994
TVA TSIProject No. 97260

Time E119 Std Furnace
(m i )

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

(F)

68
254
440
627
813

1000
1060
1120
1180
1 240
1300
1327
1 346
1364
1380
1395
1410
1423
1436
1448
1459
1470
1480
1 490
1499
1508
1517
1525
1533
1541
1 548
1555
1 562
1569
1576
1582
1 588
1594
1600

Avg Ambient
(- F) ( 0 F)

78
1 58
400
756
935
941
969

1108
1 227
1248
1203
1233
1318
1404
1419
1380
1363
1398
1449
1474
1440
1429
1457
1507
1510
1474
1462
1521
1532
1529
1565
1582
1583
1581
1 577
1559
1551
1552
1583

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
78
78
78
78
78
78
78
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79
79

4 A

0

Furnace # 1
(0 F)

78
205
570

1 042
1135
1056
1052
1189
1299
1278
1 200
1230
1345
1474
1491
1431
1405
1443
1519
1546
1509
1496
1 532
1590
1584
1554
1542
1619
1618
1623
1662
1 670
1660
1650
1644
1637
1638
1648
1682

Furnace # 2 Furnace # 3
(0 F) ( 0 F)

79
128
314
633
915
987
988

1 073
1206
1272.
1259
1 270
1 323
1376
1396
1362
1332
1 349
1383
1417
1398
1376
1386
1 428
1451
1418
1398
1435
1466
1453
1487
1516
1525
1528
1524
1499
1478
1469
1488

78
1 54
349
650
923
971
974

1070
1201
1257
1235
1254
1318
1 378
1397
1364
1338
1355
1398
1439
1409
1392
1403
1458
1478
1438
1423
1475
1495
1475
1 522
1555
1565
1566
1556
1521
1495
1483
1505

p 0 .

10
*6 R A T
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TVA TSIProect o. 9260October 18, 1994t)

E119 Std Furnace Avg Ambient
(0 F) (0 F) (0F)

Time
(min)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

1 606
1612
1617
1622
1627
1633
1638
1642
1 647
1652
1656
1661
1665
1669
1 674
1678
1682
1686
1690
1 693
1697
1701

A

Furnace # 1
(0 F)

1614
1628
1629
1610
1598
1604
1620
1649
1 664
1663
1640
1634
1644
1669
1696
1716
1718
1703
1675
1657
1 672
1703

Furnace # 2
(0F)

1707
1715
1713
1 700
1700
1713
1729
1749
1753
1751
1733
1731
1744
1773
1794
1810
1802
1782
1754
1748
1771
1811

1 527
1558
1563
1535
1516
1513
1519
1555
1588
1593
1565
1557
1561
1575
1617
1650
1659
1644
1605
1 580
1585
1606

p0 /
A

I1 C
0gOOjA'o

Furnace # 3
(0 F)

1559
1 600
1593
1552
1525
1519
1526
1 578
1629
1626
1579
1558
1557
1587
1660
1714
1723
1698
1636
1589
1586
1628

Project No. 97260TVA / TSI



October 18, 1994
TVA TSIProject No. 97260

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

3-i

Furnace # 4
(0 F)

79
127
271
524
785
866
909

1032
1178
1237
1217
1242
1307
1361
1378
1 349
1335
1362
1390
1416
1394
1383
1399
1436
1 452
1420
1407

* 1444
* 1467

1459
1489
1511

* 1520
1523
1524
1503
1488
1486

3 1511

Furnace # 5 Furnace
( 0 F)

79
1 32
294
540
765
825
867

1014
1158
1202
1166
1197
1273
1333
1367
1351
1351
1386
1429
1457
1418
1409
1432
1490
1488
1445
1440
1497
1504
1491
1535
1558
1 558
1552
1550
1516
1511
1515
1549

# 6
(0 F)

79
137
276
483
707
789
838
984

1128
1190
1163
1189
1254
1311
1332
1318
1319
1 343
1369
1395
1376
1370
1387
1420
1433
1407
1397
1429
1448
1442
1472
1493
1502
1503
1 504
1484
1474
1477
1 502

Furnace # 71
(0 F)

78
1 30
268
472
686
767
822
963

1102
1177
1165
1190
1252
1308
1332
1 324
1330
1349
1368
1386
1377
1 375
1388
1409
1423
1409
1398
1416
1437
1441
1459
1475
1484
1490
1494
1490
1484
1489
1504

:urnace # 8
(0 F)

78
209
541

1013
1078
979

1075
1313
1362
1282
1200
1274
1411
1552
1 525
1444
1419
1510
1583
1595
1516
1513
1593
1649
1618
1558
1556
1655
1657
1669
1705
1710
1 699
1692
1693
1666
1673
1677
1739

P0 *

f

TVA / TSI



Project No. 97260 October 18, 1994 0

Furnace # 4
( 0 F)

Furnace # 5
(0 F)

Furnace # 6
(0 F)

Furnace # 7
('3F)

Furnace # 8
(0 F)

39
40

41

42

43

44
45
46
47

48

49

50
51
52
53
54
55

S 56
57
58
59
60

TVA / TSI

Time
(min)

1 540
1 556
1561
1 546
1534
1532
1 543
1574
1593
1595
1577
1 572
1577
1596
1623
1641
1 646
1636
1610
1594
1604
1629

1 586
1588
1585
1567
1 553
1563
1583
1620
1626
1619
1594
1589
1606
1644
1 662
1666
1665
1655
1628
1609
1637
1673

1529
1536
1537
1530
1523
1521
1 532
1558
1568
1568
1560
1561
1562
1578
1592
1598
1 602
1595
1581
1579
1589
1605

1518
1526
1535
1 540
1542
1538
1543
1 554
1562
1570
1578
1585
1582
1581
1584
1590
1599
1598
1596
1605
1612
1613

1762
1764
1775
1739
1713
1746
1787
1811
1809
1814
1768
1756
1785
1831
1843
1857
1854
1842
1825
1790
1824
1865

*,4
0

0.

I* '



Project No. 97260TVA / TSI

Time Furnace # 9 Furnace

(min) (F)

0 78
1 179
2 540
3 1070
4 1175
5 1093
6 1100
7 1252
8 1340
9 1318

1 0 1240
1 1 1260
1 2 1365
1 3 1494
1 4 1508
1 5 1446
1 6 1416
1 7 1459
1 8 1547
1 9 1571
20 1524
21 1506
22 1543
23 1619
24 1611
25 1572
26 1548
27 1647
28 1641
29 1643
30 1690
31 1699
32 1690
33 1679
34 1671
35 1656
36 1655
37 1658
38 1696

4
0

October 18, 19 9 4 'j~

# 10
(0 F)

78
179
573

1129
1180
1079
1066
1191
1292
1266
1188
1222
1335
1453
1467
1410
1386
1425
1500
1 522
1480
1467
1506
1569
1557
.1524
1511
1593
1591
1593
1630
1636
1628
1 624
1615
1615
1615
1622
1652

0 1

10
*6R-



Project No. 97260TVA / TSI

Time
(min)

39
40
41
42
43
44
45

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

October 18, 1994

Furnace # 9 Furnace
( 0 F)

1736
1745
1739
1721
1708
1717
1737
1770
1784
1771
1742
1734
1749
1783
1820
1846
1838
1811
1777
1754
1774
1824

4 A P .
04

o0 Af-O

# 10
(0 F)

1676
1689
1686
1674
1667
1680
1698
1718
1726
1724
1703
1699
1714
1738
1765
1786
1788
1770
1739
1724
1742
1773
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Report No. 11960-97260 December 1, 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.

40 Ap

V* '
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492

ACCEPTABILITY DOCUMENTATION

TEST DECK #7: PROJECT NO. 97260

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

I. CABLE TRAY/CONDUIT ASSEMBLY

L7•O aboratories, c

) / TSI

Ddte

Date'

II. ELECTRICAL CABLE INSTALLATION

AlAA
Omega Point Laboratories, Inc.

TVA / TSI

Date

Date

III. THERMOCOUPLE INSTALLATION

Omegaint L

/ TSI

1ý//1/9
Date

47Lm-5
Omega Point Laboratories, Inc.

16015 Shady Falls Road
Elmendorf, Texas 78112-9784

210-635-8100/ FAX: 210-635-8101
800-966-5253



Acceptability Documentation
Test Deck #7

Project 97260
Page 2 of 2

IV. FIRE PROTECTION BARRIER

nfS#a oraies, Inc.

MA / TSI

V. FINAL PRE-BURN INSPECTION

Dat

Da~e /

SInc.

/TSI

4 A P 0

10

1. AT'

Dalte.

Da/te
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EVENT LOG

TSI / TVA
Client # 11960

PROJECT NUMBERS:

97257
97258
97259
97260

OMEGA POINT LABORATORIES, INC.
16015 SHADY FALLS ROAD

ELMENDORF, TX 78112
1-800-966-5253



49G

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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Page / of

ITEM DATE INITIALS

iA-eC .7le7ý-

_,Ir2

1 7•i ., ..,,-, . • / •<,•-71

IY, el•.d • /00
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Pagle ,,of

ITEM DATE INITIALS

NITI



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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"xl 2"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.Pagle 3. of

ITEM DATE NITIALS

I~II

6+y- if -Y 291C
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

PaTe M of
ITEM DATE INITIALS

•1 - 9 -oo

C



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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Paqe 6-"of

ITEM DATE INITIALS

l0 t/ 41z, -- I-

S a~d _ _
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.

97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
Page of

ITEM jDATE , INITIAL$

.. /I-

.6 0 ~

C
501
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502

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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Page .' of

ITEM DATE INITIALS

I ýZWk-O,_•• ,-4eI J-I
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"xl 2"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel concut.

Page of

ITEM DATE INITIALS

1 o,-

IWzAu II
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Page ;. of
ITEM DATE INITIAL
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4". steel conduit.

Page Z6.of

ITEM DATE INITIALS
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Page //of

ITEM DATE INITIALS
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (a) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 11" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

PaT e I/Nof

ITEM , .DATE INITIALS

(_.l



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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum.., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.Page/ ••

ITEM DATE INITIALS

- 0 '

... '.,,,.• ,• ._.<./. --

q ,i-4

zpx

& _ _ _ _ _ _ _

7 ___

(2-___



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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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r 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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel condu* .Page 2iof
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1," steel conduits, (8) 4" alum. conduits &'> cable trays.
97258 #5 Concrete wall with 5x3'x2' J-Box, (2) steel conduits & (10) alumt.ronduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (e) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1 " steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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NEVENT 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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.Page,, of
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.Page.-_:___of
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"xl 2"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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 brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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Report No. 11960-97260
TVA / Thermal Science, Inc.

December 1, 1994
APPENDICES

Installation Details
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Report No. 11960-97260
TVA / Thermal Science, Inc.

December 1, 1994
APPENDICES

Certifications of Calibration and Conformance
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0/A RECWlI
CLIENT/PROJECT NAME "' /-JVA

NG REPORT

CLIENT/PROJECT NUVBER l\\cýO0 - 93*3:- 33"
RECEIVED FROM i_____._
PROJECT LOCATION Omeea Point Labs

REPORT NUMBER IA I (b -..._ 66
DATE RECEIVED 3- t(-9
DATE INSPECTED ______-_ _4

INSPECTED BY: --"el tfis-"-,

QUANTITY COMO CUM ACCEPTANCEPONOID.N. MATL REC13 Co•frAlNER EXCEPTION, REMARKSITEM DESCRIPTION P.O. NO. I.D. NO. M LN WN INTEGRITY

It 4o0 W)m~ Lit ŽL~Jio~

_ _ _ _ _ _ _- -m 0)0 -0 -v Y -vr - k

FORM
1/29/93 C



PURCHASE ORDER

Vendor:

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Bill To:

Omega Point Laboratorie6 I•C

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

1140-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
8/15/94 UPS Red Label 8-16-94

Quantity Unit Extended
Item 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 _______________
Date -?- 1,- Ot 4

I J I I

Special Instructions
Shipment Must Include Certificate of
Conformance on Materials.

Ordered By: Cleda Patton

Project #: TSIITVA Ar.*-AA,-rT
Total

Shipping

Tax

Invoice Total



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

SPECIALIZING IN WIRE, CABLE & TEMPERATURE SENSORS

- f QUI

OMEGA POINT LABS
16C15 SHADY FALLS RD.

ELMENDORF. TX 78112

OMEGA POINT LABS
160t5 SHADY FALLS RD.

ELMENDORF, TX 7S112
ATTN: CLETA

I L

DATE RECEIVED CUSTOMER NO. PMC JOB NO.

REQUESTED SHIP CUSTOMER P.O. NUMBER SHIP VIA TERMS

4- 10 Q i E-,E .E 7  L:

10- ,-i P-C, C) IC.-

2 -- 2 0c0.

SPECIAL INSTRUCTIONS:

C4 el .I 7 I
IX /White - Anaheim Office • Goldenrod - New Hampshire Office * Canary - Packing Slip

F- SOLD TO



CF

CERTIFICATE OF CONFORMANCE

TO OmeA Point Labs

16015 Shady Falls Rd.

Elmendorf, TX 78112

PMC P/N

DATE 8-15-94

CUSTOMER PO# 1140Q

JOB #

QUANTITY

TC-8229

CUSTOMER P/N

T-1 (Plug)

T-2 (Jack)

100

100

,DDITIONAL INFORMATION (IF REQUIRED):

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. Inspti n and test records a o n file and available for
customer review. .

Quality Assurance" Inspector ' /

1170 N. GILBERT STREET
NAHEIM, CA.
2801

(714) 563-0332
FAX (800) 753-5595

(uality Assurance Manager

SPEC



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME -Th i/ TAL__
CLIENT/PROJECT NUMBER 11A-W'/1•5-''/ 12j"-,L-
RECEIVED FROM P-- _-

PRC),::T I OCATION Ommean Pnint l nhs

REPORT NUMBER I-A I 6i
DATE RECEIVED 'Q _-14.
DATE INSPECTED q-- "),z' .•94
INSPECTED BY: ______________



PURCHASE ORDER
$SA P0,

Vendor:

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Bill To:

547
Omega Point Laboratories, Inc.

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

PO Number:

1123-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

6/28/94 TUPS Blue Lab-el MS-i 123Q-97185 17-1 1-94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

Teflon Coated Thermocouple Wire
KK-TA/TA-24

Calibration data

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance R-quire ents"
QA Approval
Date-

40,000

_____________ J &

Special Instructions
Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 200-F, 400°F, 600-F, 800°F
and 1000OF traceable to NIST

Ordered By: Constance A. Humphrey

Project #:-LGP4i-quipment- dLe

SiA/F51

-vr s. .

Total

Shipping

Tax

Invoice Total

/Tiuq 4 \5, owe

A 
@ m I l ID
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Page 1 of 2

OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: _ MS-- /,/34 -5",7/s-

VENDOR:

VENDOR PRODUCT NUMBER:

PRODUCT DESCRIPTION:

KK-TA/TA-24

Teflon Cotmid Thrmocnounil Wirp

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 +545 0F

for Standardized Thermocouples Special Limits of Error ±2*F

QUALITY ASSURANCE REQUIREMENTS

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

2.0 QUAUTY VERIFICATION
Receiving Inspection - Buyer shall inspect items upon receipt to verify compliance
with purchase order requirements. Rejected items shall be returned at selleres
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 fumished 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



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

Title Quality Assurance Mgr.

Date____ _

AVL Verification
Class: B

4
a

Po

~0

ORA¶O~

54D



Page I of 3

OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO:

PRODUCT:

MANUFACTURER:

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

MS-/ 1-3oV 57-
Thermocouple Wire

PMC Corporation
57 Harvey Road
Londonderry, NH 03053

(same)

(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:

Projett Managir
Date r/z2/ A/

Item meets all three criteria of CGI listed below:

a) not subject to design or specification
requirements that are unique to nuclear
facilities; and

b) used in applications other than nuclear
facilities; and

c) is ordered from manufacturer or supplier on
the basis of specifications set forth in the
manufacturers published product description.

VERIFIED BY:

Q/A Manager,_
Date

•J



TECHNICAL EVALUATION

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 +32*F
Special Limits of

to +5450 F
Error ±2*F

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

-aj

VERIFIED BY:

0/A MANAG _ C•,
DATE 2// ,fj -/ K-

Page 2 of 3

r, r-* I

PRODUCT:

SPEC NO:

TEST

PROJECT MANAGER
DATE A/ ZPL/



TECHNICAL EVALUATION

PRODUCT:

SPEC NO:

Page 3of 3

KK-TA/TA-24 Thermocouple Wire

MS- //,? 3 67- f~'7 SS

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:-



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

t- I

PFA Insulated
Thermocouple Wire

flexibility and toughness with stress crack
resistance, resistance to weather, non-aging
characterisics, and low
coefficient of friction GRADE OF
for ease of pulling WIRE
through conduit.

Like TFE, suggested
upper continuous

DATA JHS

Calibrated conductors
for high system accuracy

500°F (26 0-C) PFA
insulation for improved
electrical properties
and high temperature
applications

500F (260°C) PFA
jacket for chemical
inertness to solvents,
acids and oils

- Y - P

PART NUMBERSGAUGE
SIZE

THERMOCOUPLE 20 SOLID J-TA/TA-20 K-TA/ITA-20 T-TA/TA-20 E-TATA-20 N-TAfTA-20

THERMOCOUPLE 24 SOLID J-TA/TA-24 K-TA/'TA-24 T-TANTA-24 E-TA, TA-24 N-TAiTA-24

~h - ~ - i 1 ___ ____ .1

TYPE E TYPE N

temperature is 500°F THERMOCOUPLE
(2600C), however, it
does not have TFE's solder iron resistance.

The thermocouple grade products shown are
used to form temperature sensors and the
extension grade products become the intercon-
necting link in the temperature sensing system.

You will find our qualified sales and engineering
staff eager to assist in selecting a design to
meet the requirements of your specific applica-
ton. Variations of this construction are available
upon request, including aluminum Mylar* to
reduce noise problems found in so many of -
today's plants.

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

*Registered trademark of El. DuPont Inc.

J-TANTA-30 E-TATA-30
iN-TATA- 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

WIRE
TYPE TYPE TTYPE J TYPE K

SOLID T-TN(TA-30K-TN/TA-30



© 1990 PMC Corporationl • A

Color code >
& initial

-11ralibration
ances for

=tiirmocouple
wire

Color code >
and initial

calibration
tolerances for

extension wire

* TATA >
physical

properties

THERMOCOUPLE TYPE COLOR CODE INITIAL CALIBRATION TOLERANCES
ANSI +/- STANDARD SPECIAL

WIRE ALLOYS SYMBOL INDIVIDUAL JACKET TEMPERATURE RANGE LIMITS LIMITS

*Iron (+) vs. J WHITE/RED BROWN + 320F (00C) to +545°F (+2850C) ± 40 F (2.20C) t 20F (1.10 C)
Constantan Tm (-) +545°F (+2850C) to +1400°F (+7500C) ± .75% ±.4%

Chromel TM (+) vs. K YELLOW/RED BROWN -330° (-2000C to -165F (-1100C) ±2%
"AlumelTM (-) -165*F (-110 0C to +320 F 0 ± 4F (2.2C)

+32*F (00C to +545°F(+C2850C) ± 40F 2.2°C) ± 20F J11 -C)

Copper (+) vs. T BLUE/RED BROWN - 330°F (-2000C) to -850F (-65C) ± 1.5% ± .8%
Constantan T (-) -851F (-650C) to +2700F +130°C) ±1.8°F (1°C) ±.90 F (.50C)

+270°F (+130 0C) to +660 °F (+350°C) ± .75% ± .4%

Chromel Tm (+) vs. E PURPLE/RED BROWN -330*F (-2000C) to -270°F (-1700C) ±1% ± 1.8-F (1-C)
Constantan Tm (-) -270°F (-1700C} to ,480OF (+2500 ±3°F (1.70C) ± 1.8- F (1 0C

+480°F (+250 0C) to +640OF (+340:C) _30F (1.7°C) ±.4%
+6400F (+3400C) to +1600°F (+900 0C) ±.5% ±.4%

NicrosilTm (+) vs. N ORANGE/RED BROWN + 320F (OoC) to +5450F (+285 0C) ± 40 F (2.20C) ± 2* F(1.1 0C)
NisilM (-) +545"F (+2850C) to +23000F (+12500C) ±.75% ±.4%

Iron vs. ConstantanTm  JX WHITE/RED BLACK + 32°F (OoC) to +4000F (+200°C) ± 4°F (2,20C) 1± 20F (1.1 C)

Chrome" vs. AlumelTM  KX YELLOW/RED YELLOW +320F (09C) to +400°F (+200 0C) ±40F (2.2°C) ±20F (1.1*C)

Copper vs. Constantan-m TX BLUE/RED BLUE -75°F (-60°C) to +210°F (+100°C) ±20F (1.1° C) ± 1F (.50C)

Chromel Tmvs. ConstantanTm  EX PURPLE/RED PURPLE +32°F (0°C) to 4001F (+2001C) ± 30F (1.70C) ± 20F (1.1°C)

Nicrosil Tmvs. Nisi"TM  NX ORANGE/RED ORANGE +320F (00C) to +400°F (+2000C) ±40 F (2.20C) ±20 F (1.1C)

Copper vs. Copper Alloy SX BLACK/RED GREEN +75°F (+25°C) to +4000F (+200 0C) ± 121F (70C)
RX

Magnetic NOTE - Percent limits apply directly to temperatures in -C unis, out for °F equivalents Thermocouple wire cannot oe expected to meet
r"Trade Mark. Haskins Mfg. Co. are applied to the numbers of *F above ur below me ice point (÷32F). me limits of error at temperatures below me ice

I i.e.. Limit (°F) - (Temp. F - 321F) X Percentage) point unless specified at time of purchtase.

INSULATION NOMINAL NOMINAL NOMINAL APPROX. SHIP.
GAUGE INSULATION JACKET DIAMETER WEIGHT LBS.CHARACTERISTICS INSULATION JACKET SIZE WALL(INCHES) WALLaINCHES) (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 %(rmin.) 300% 300%

MINIMUM BEND RADIUS 5 X O.0. 10 X O.0.

ABRASION RESISTANCE VERY GOOD VERY GOOD 30 .004 .006 .030 X .048 2

CUT THROUGH
RESISTANCE GOOD GOOD

MOISTURE RESISTANCE EXCELLENT EXCELLENT

SOLDER IRON
RESISTANCE VERY GOOD VERY GOOD

SERVICE 500°F(2600 C) 500 °F(2600C)
TEMPERATURE CONTINUOUS CONTINUOUS

55 0°F(288oC) 550°F(288oC}
SINGLE SINGLE
EXPOSURE EXPOSURE

FLAME TEST NON- NON-
FLAMMABLE FLAMMABLE

PRICING POLICY > Shiprrnts will be invoiced at .PMCs prices in effect at time of shipment. Quotafoiars are given with an escalation clause and prices. terms, and conditions are subject to changewithout pror notice. PMC will, however. make every attempt to hold to current quoted pnces. All prices quoted are in United States currency, and slall be subject to correction tore nrors. Unless otherwise stated in writing to PMC.

S SPOOLS & COILS > All shipments. unless specified otherwise by PMC. are made on non-returnable reels, spools or coils in one continuous length.

S & RETURNS > All claims tar shortage or incorrect material must be madie within 10 daysate rec I the ~oo, to which such claim petans G oona returned tr credit within)Imonth of he date at autorizaton. Goods that are special in any way shall not be returned a for any ron wn authonzation will be refused
and returned at shipper's expense. A return request must be processed through our Londonderry, N.H. sae office.

TOLERANCES > Due to allowances in manutoirinq process for wire, cable and similar products. PMC reserves ft right to ship a variation of ± 10% from the quantity oa such goods ordered.tolerances h nominal. Shipping weights are an average of all types of conductors and are listed for esiniaing only. These weights can vary sutisntially due to
dvermt Wypes ot spoots. reels and/or conductors.

The material contained in this docuneln! is presented in good faith and believed to be reliable and accurate. Howeve. bemuse testing conditions may vary and material qualily orinformation that may be provided in wtole or part by o may = beyond our control. no warraty exfressed or Implied. is grvm and PMC Corporation can asume no liability for
results obtained or damages incurred through th applicaton of the aota tests presented. NOTE. PMl reserves the right to uti an equal product on all registered tradenak teerm

0 -.ý'



PMC CORPORATION
57 HARVEY ROAD, LONDONDERRY, N.H. 03053 0 (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

- [-SHIP TO

'13 " T -E'.•IE .."tL:.' -, 3. R.... L--i- 1E ; 0 . il-i- .

_J L

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

7 *~. ~ ~I~F-''~ ~Y: £K

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

1. MFT MEE-

SHIP VIA F.O.B. TERMS 2. CFT 5 -7

.,

~p :L.E - ~ ~ -I j EACH NET 8 OT-E:

:! ~~ ~ ~ IIATT REEDPR UBR/DECITO UNITYSIPPED

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

/TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE BASED

F- SOLD TO

PACKING SLIP
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PMC CORPORATION

57 HARVEY ROAD, LONDONDERRY, N.H. 03053 0 (603) 432-WIRE

SPECIALIZING IN WIRE. CABLES & TEMPERATURE

-- SHIP TO

icci1~ uI~'

~i~' t\jI.2 ~ii~t~

'A

t~~~c~ ~~ 1-3 ~~f '

.I - , ?L -.'. .... .

IJ L

* . *-, - 1

F SOLD TO

F, ,- '?"00.J



557
r \j ~IuK~ PMC CORPORATION

57 HARVEY ROAD, LONDONDERRY, N.H. 03053 0 (603) 432-WIRE

, SPECIALIZING IN WIRE, CABLES & TEMPERATURE

- r- SHIP TO

ELMENDURF, T7' 7: 1- -. - '~*_~END"~:¾ r'~ -~

I L

DATE RECEIVED CUSTOMER NO. E Oi T PMC JO 3 NO.

I 7/*~::7,''3.4. f~iiEi3C;t~1
CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

1 MFT -

SHIP VIA F.O.B. TERMS 2. CFT -=

3. POUNDS

- '... " I,' "-:.,-" . " 4 EACH NET I

QUNTT .AEE 'PR UBR ESRPINQATT HPE

UNIT PRICES ARE BASED ON COPPER AT S

ON MATERIAL COST ON DATE OF SHIPMENT.

Tq. T~;'t-•-. r i' . --,t "
LRE F. , t - . '

,.AL 7 13 F-, . c- .:. ,. 1, R. E

I 1 /5Yt2

/

:lb.. SILVER AT S /TROY OZ. HOWEVER UNIT PRICES INVOICED WILL SE SASE-

INSTRUCTIONS:

r SOLD TO

st-.- I ýýO
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CERTIFICATE OF CONFORMANCE

CIMEGA POINT LABS INC.

16015 SHADY FAL-TS RD.

ETNMNDORF. TX 78112

PMC P/N

KK-TA/TA-24

DATE

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

1R8705' MS11230-97185

THE FOLLOWING WIRE SPOOLS HAVE BEEN MANUFACTURED FRCM BARE WIRE SPOOL #105966,
REEL NOS. 20752, 20753; SPOOL NOS. 105967, 105968, 105969, 105970, 105971 AND
105972, REEL NOS. 18242, 17623.____

ADDITIONAL INFORMATION (IF REQUIRED,
IN ERROR

SPOOL NO. 200"F

105966 - INSIDE
105966 - OUTSIDE
105967 - INSIDE
105968
105969
105970
105971
105972 -- OUTSIDE

-0.5
+0.1
-0.2

+0.1

IN ERROR IN ERROR IN ERROR
400*F 600*F 800*F

+0.4
+1.1

0

+0.7

-1.9
-1.0
-2.2

-1.2

-2.2
-1.1
-2.0

-0.9

ALL SPOOLS ARE TAKEN FROM LARGE MASTER SPOOLS IN ROTATION. CALIBRATION SHOWS
BEGINNING OF FIRST SPOOL AND END OF LAST SPOOL.
CALIBRATION RESULTS ARE TRACEABLE TO NIST AND MEET SPECIAL LIMITS OF ERROR AS
DEFINED IN ASIM-E-230 AND CCO4PLY TO MIL STD. 45662.

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

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

Quality Assurance Inspage

Quality Assurance Manager

8/15/94

11230

18794

SPEC

IN ERROR
1000*F

-0.8
+0.4
+0.4



Iri

CERTIFCATE OF CONFORMANCE

C(MEGA POINT TARS INC.

1 601 5 T4ADY FAL.Tq ROAD

ETYENDORF, TX 78112

PMC P/N

DATE

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

KK-TA/TA-24 5000'

THE FOLLOWING WIRE SPOOL HAS BEEN MANUFACTURED FRCM BARE WIRE REEL
(POS. ) 18554 AND (NEG.A 18555

MS-1123Q-97185

NOS.

ADDITIONAL INFORMATION (IF REQUIRED):

SPOOL NO.

106460 - INSIDE

106460 - OUTSIDE

IN ERROR IN ERROR IN ERROR IN ERROR IN ERROR
2000 4000 6000 800* 10000

+1.0

+1.0

-0.1

-0.2

-2.1

-2.0

-2.2

-2.0

+0.2

+0.3

CALIBRATION SHOWS THE BEGINNING AND END ON SPOOL 106460.

CALIBRATION RESULTS ARE TRACEABLE TO NIST AND MEET SPECIAL L-IMITS OF EPROR 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, and
drawings of the above referenced customer purchase order. Inspection an tet records are on file and available for
customer review. 

:9 sWec8ioZ 
-

(I Quality Assurance Inspector

Quality Assurance/ rO57 HARVEY ROADLONDONDERRY, NH
03053
(603) 432-WIRE
FAX (603) 432-0435

8/31/94

11230

1I794-2

SPEC
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CERTIFICATE OF CONFORMANCE

TO CMEGA POINT LABS

16015 SHADY FALLS ROAD

EIMa1DORF, TX 78112

DATE 9/15/94

CUSTOMER PO# 11230

JOB # 18794-2

QUANTITY CUSTOMER P/N

KK-TA/TA-24 13.856'

SPEC

MS11230-97185

THE FOLLOWING WIRE SPOOLS 106837, 106838 AND 106839 HAVE BEEN MANUFACTURED FRCM
RARE WTIE RF-FTS 18554- (4POSLTT) AND 18595 (Nm-ATTVF).

ADDITIONAL INFORMATION (IF REQUIRED):

SPOOL NOS.

106837

IN ERROR IN ERROR IN ERROR IN ERROR
200*F 400*F 600°F 800*F

+0.3

106838

106839 +0.1

-0.5

-0.4

-2.4

-2.3

-2.3

-1.9

ALL SPOOLS ARE TAKEN FRCM LARGE MASTER SPOOLS IN ROTATION. CALIBRATION SHOWSTHE BEGINNING OF FIRST SPOOL AND END OF LAST SPOOL. CALIBRATION RESULTS ARE
TRACEABLE TO NIST AND MEET SPECIAL LIMITS 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, specificatio
drawings of the above referenced customer purchase order. Inspection an tes records are on file and avail
customer review.

"Quality Assurance Inspector

57 HARVEY ROADA
LONDONDERRY, NH Asslit ncesMuraere
03053
(603) 432-WIRE
FAX (603) 432-0435

ins, and
able for

PMC P/N

IN ERROR
1000*F

-0.1

-0.4
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G MEPORT
CLIENT/PROJECT NAME -1-S I / T iA
CLIENT/PROJECT NUMBER I \9I1,V- qg-/5-'j 71b
RECEIVED FROM_ _ __O ____
PRO.IF(~T I OC~ATiflNi

REPORT NUMBER JA- &L1-- - 11
DATE RECEIVED q - -7 -'.
DATE INSPECTED q"

INSPECTED BY:'ZA Ic
,ATT F ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. MATL YXCEPTIONR"INEMARKS

_:ID OY/N Y/N INEGMnY REMARKS~g

• l¢.,b3"u,.'is Q t• 0• IAK<v-TA/r-dai' iL V &ovt• &•O-,,. Z_.

FORM
1/29/93

Q/A REC5

PROv r, I nrATInI 0 l 1IUI

/"llm•,n•, Dnint I ,•hL-



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:

1139-0

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

Ship To:

Accounts Payable Cleda Patton
Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/5/94 UPS Ground MS-1 1390-11960 18/26/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

KK-TA/TA-24

Calibration Data

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requiremen.".
QA Approval .__.

Date_ _-____---_____

Ordered By: Cleda Patton

I Project #: 11960

12,000

1

L __________ I I

Total

Shipping

Tax

Invoice Total

Special Instructions
Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 2000F, 4000F, 6000F, 800°F
and 1000°F traceable to NIST

Special 

Instructions



PMC CORPORATION

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

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

7 i- SHIP TO

I ~',j

~L~WThV~Rr.
4 -r'7 7F'

- F. -I.

I L

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

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

.. • - " ": M FT 5 M E T E R S

SHIP VIA F.O.B. TERMS 2 CFT 5 FEET

3. POUNDS - LCT
'.- . 4 EACH NET 8 OTHE-

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

S- :-q.. ... * '4i'

T ~ '. '

lb.. SILVER AT S

f;.L

j. __________

/TROY OZ. HOWEVER UNIT PRICES INVOICED wILL BE BASED

r- SOLD TO

QUANTITY ORDERED



50-0.--

CERTIFICATE OF CONFORMANCE

TO OMEGA POINT LABORATORIES INC. DATE 8/31/94

EFrmENnoRF. Tx 78112-9784

PMC P/N

KK-TA/TA-94

QUANTITY

CUSTOMER PO#

JOB #

CUSTOMER P/N

12-285'

1139-0

18959

SPEC

MS-11390711960

ALL OF THE FOLLOWING WIRE SPOOLS HAVE BEEN MANUFACTURED FRCM BARE WIRE REEL
NQS- (PCS-) 1R87R AND (NMm-) 1R879

ADDITIONAL INFORMATION (IF REQUIRED):

SPOOL NOS.

106461 - INSIDE

106462

106463 - OUTSIDE

IN ERROR IN ERROR
2000 4000

+0.5

+0.6

-0.2

-0.1

IN ERROR IN ERROR IN ERROR
6000 8000 10000

-2.4

-2.1

-2.6

-2.3

-0.3

-0.1

ALL SPOOLS ARE TAKEN FROM LARGE MASTER SPOOLS IN ROTATION.
BEGINNING OF FIRST SPOOL AND END OF LAST SPOOL.
CALIBRATION RESULTS ARh IRACEABLE TO NIST AN\,D =± SPE-C IAL
DEFINED IN ASTM-E-230 AND 0CMPLIES TO MIL STD 45662.

CALIBRATION SHCWS

TIý,T- OF ERROR AS

This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, and
drawings of the above referenced customer purchase order. Inspectionmd est records are on file and available for
customer review.

// 'Quality Assurance Inspector

Qa
Quality Assurancl an fer

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

1A01c; qT-TAV PATTq ROnAT
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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- lh3q~ z-Hipj

Thermocouple Wire

PMC Corporation
57 Harvey Road
Londonderry, NH 03053

(same)

(603) 4297

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:

Project Manage-r
Date RA/2ýr:5

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:

0/A Manager
Dat

t.: I .-;



TECHNICAL EVALUATION

PRODUCT:

SPEC NO:

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

TEST

Teflon Coated Thermocouple Wire

KK-TA/TA-24

HlS- Lt cqQi-L[zo

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

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

Temp. Range +32°F to +545 0F
Special Limits of Error ±20F

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY: VERIFIED BY:

r .. *'-

Page 2 of 3

1ROJECT MAN ER
DATE E ", ZI



TECHNICAL EVALUATION

KK-TA/TA-24 Thermocouple Wire
ms- )IBqdp-ll 11 6

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:

PRODUCT:

SPEC NO:

Page 3 of 3



Page 1 of 2

OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER:

VENDOR:

VENDOR PRODUCT NUMBER:

PRODUCT DESCRIPTION:

FMC

KK-TA/TA-24

Teflon Coatpa Th~rmnentiipe W'ir

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

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

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

for Stanidardized Thermocouples Special Limits of Error ±2°F

QUALITY ASSURANCE REQUIREMENTS

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

2.0 QUALITY VERIFICATION
Receiving Inspection - Buyer shall inspect items upon receipt to verify compliance
with purchase order requirements. Rejected items shall be returned at seller's
expense.
Document Review - Final acceptance shall be based on satisfactory review of
required certifications and/or supporting documents.

3.0 CERTIFICATIONS
3.1 Certification that supplied materials comply with this material specification

and listing Critical Characteristics shall be provided. This certificates shall
reference Omega Point Labs purchase order number and specification
number for all material furnished under this specification. This Certification
shall be signed by the appropriate vendor representative.

3.2 The material furnished under this specification shall be a product that
complies with the following:
3.2.1 Has been tested and passed all tests specified herein.

TEST

ASTM
E230-93



PURCHASING SPECIFICATIONS

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

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

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

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

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

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

QUALITY ASSURANCE APPROVAL

Title Quality Assurance Mgr.

Date

AVL Verification
Class: B

o4QA P
0 $A
Vo

#' E SA 0

Page 2 of 2



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.

Uke TFE, suggested
upper continuous
temperature is 500OF
(260 0C), however, it

GRADE OF
WIRE

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

PMC CORPORATION
57 Harvey Road
Londonderry. NH
0O353

Tel. (603) 432-9473
FAX (603) 432-0435

9' lgSHEET 1 z

Calibrated conductors
for high system accuracy

500°F (260-C) PFA
insulation for improved
electrical properties
and high temperature
applications

500°F (250C) PFA
jacket for chemical
inertness to solvents,
acids and oils

GAUGE
SIZE

WIRE
TYPE

__________PART NUMBERS
TYPE J

THERMOCOUPLE 20 SOLID J-TA/TA-20 K-TA/TA-20 T-TAiTA-20 I :- n N-TA/TA-20

THERMOCOUPLE 24 SOLID J-TAITA-24 -"K-TA/TA-24 . T-TAJTA-24 N (- N-TAjTA-24

TYPE T I TYP E TYPE N

THERMOCOUPLE SOLID

Idoes not have TFE's solder iron resistance.

The thermocouple grade products shown are
used to form temperature sensors and the
extension grade products become the intercon-
necting link in the temperature sensing system.

You will find our qualified sales and engineering
staff eager to assist in selecting a design to
meet the requirements of your specific applica-
tion. Variations of this construction are available
upon request, including aluminum Mylar" to
reduce noise problems found in so many of
today's plants.

Typical applications include aircraft and
automotive engine testing, rapid transit cables,
and down hole cable in the oil indust:z.,.

*Registered tademark of El. DuPont Inc. -

J-TAITA-30 K-TA/TA-30 T-TA/TA-30 - -'o - N-TAjTA-30
& I & L

PFA Insulated
Thermocouple Wire

J

TYPE K(



Color code;
& initialglibration

Ia'nces for
tflermocoup le

wire

Color code
and initial

calibration
tolerances for

extension wire

* TA/TA >
physical

properties

C 1990 PMC Corporation5 "?

THERMOCOUPLE TYPE COLOR CODE 1INITIAL CALIBRATION TOLERANCES
ANSI 1-I STANDARD SPECIALWIRE ALLOYS ISYMBOL INDI*VIDUAL IJACKET TEMPERATURE RANGE_ LIMITS LIMITS

*Iran (+) vs. J WHITE/RED BROWN *320F (0*C) to +5451F (+.285,C) ±4*F (2.2*C) ±2*F(1.10C)Constantan-'( +545*F (+285*C) to #1400*F (+7500r) ±t75% t41%

Cttromel- (.,) vs. K YELLOW/RED BROWN -3300F (-200,C) to -1 65*F (-1iO-C) t2%
*Alumel'14(-) .1 65.F (- 11 aJ00 to +320F (0-C) ±4- (2.29C

+2-F (0"Cý to *54450F +285*C) t4F*2~2C ± 2* 1.1 ,

Copper Ut.) vs. T BLUE/RED ýBROWN - 330-F (200*C) to -853F (-652C) ±1.5% ±.8%Constantan' rm-H -85 F (-650C) to +27001F (+1 30*0) ±1.8*F (1PC) __90F (.5*C)
+270 0F (+130*C) to +~6O0F (+350*C) ±.75% ±.4%

Chromel T" (+) vs. E PURPLE/RED BROWN -330*F (-2000C) to -270OF (- 170-C) ±1 1 1.8ý*FF (100Constantan '()-270F (-1700C) to .480*F (+25O*C) ±3*0F (1.-700C ±1. (-C)
.480*F (+2500C) to +640OF (+3400C) ±3*1F (1.7C ± .4%

_____+640
0F (+340aC) to +1 6000F (+90000) t .5% ± .4%

Nicrosir" (+) vs. N ORANGE/RED BROWN + 32*F (OOC) to +5450F (+285'C) ±40F (2.MC) ± 2-F(1. IC,Nisd -) 1+545-F (+2850C) to +230OF~ (+1 250"C),I ±.75% ±.4%% - - * -

*Iran vs. Constantan"I" JX WHITE/RED BLACK + 32*F (0CC) to +.400¶ (+2000C) ±40F (2.200) ±20F (1. 1 Cj
Chrome" vs. AlumeITM KX YELLOW/RED YELLOW +t32*F (00C) to 4-400*F (+2000C) 1±4*F (2.2*C) 1±2-F (1.1 -C)
Copper vs. Constantanrl' TX BLUE/RED BLUE -75"F (-60*C) to -21 01F(+1000,C) 1=2*F (1.1 C)I 1 *F(.50C)
Chromel'"4vs. ConstantanT"' EX PUPEE PRL32-F (0-C) to +400OF (+2000C) :t3*1 (1.7*C)l 2-F (1.1 -C,
Nicrosii tm vs. Nisil" h  NX ORANGE/RED [ORANGE *32*F (00C) to +400*F (+.200'C) .4*F (2.20C) z2*F (1. 1 O0;

Copper vs. Copper Alloy SX IBLACK/RED GýREEN +750F (+250C) to 4000F (+200*C) ~120F (7*C)

Magneuc NOTE - inas Irncito aotydrecuy to temoermnires in -C umm. ýui for- eifumiv~iets Thetttocuois vwwe mrniot oe Ozoecma to meetI-rr~o. %larX Hoskins Mfg. Co. are avaiued to me numoers of F ano0w ut ov0w mtie pa to (*32g.. me mars of etto, at teniceranlresa iow me caI i.e.. Limirt (*n (Ttnro. 'F - 32* X Porcermigel point autea soecdte at tlime Ot ourtase.

INSULATION NOMINAL NOMINAL NOMINAL APPROX. SHIP.GAUGE: INSULATION JACXET DIAMETER WEIGH'T LBS.CHARACTERISTICS INSULATIOIN JACKET SIZE :1WALL(INCHES) WALI.41CHES) ONCHttS1 PER 1000 FT
SPECIFIC GRAVITY 2.15 2.15 20 .008 .010 .068 X .1 16 12
DUROMETER HARDNESS 55 55

TENSILE STRENGTH
p.s~i. (min.) 4000 p.s.i. 4000 p.s.i- 2 08 .10 .5L.9
ELONGATION %(4min.) 300% 300%

MINIMUM BEND RADIUS 5 X 0.0. 10 X 0.0.
ABRASION RESISTANCE VERY GOOD VERY GOOD 30 .004 .006 .030 X .048 2
CUT THROUGH
RESISTANCE GOOD GOOD
MOISTURE RESISTANCE EXCELLENT EXCELLENT

SOLDER IRON
RESISTANCE VERY GOOD VERY GOOD
SERVICE 5000F(2600C) 5000F(2600C)
TEMPERATURE CONT INUOUS CO NTI NUOUS

550-F288EC 550%F(288-C)
_______________EXPOSURE EXPOSURE

FLAME TEST NONW NON-
IFLAMMABLE FLAMMABLE

PRICING POLICY> s~tionar will be invoiced at PMCs pric in eftedat firm of hipianent. OUction amu gim~ with an eglatton la=s and Ph=. z mid coiotboits ate =*ate toc!,.qewirr o" noic. C will. hotowm. adze evuy aftv to fiold to ojnfem Quoted p All prncs Qoted are in Unitied SUMi amittcy, am suol be =I=~ to c~fow n~i for= oL wwiseI* SUMd in Wrtting to NMC.I OOLS & COILS > Allvrirts unts spedfled ofethiern by PIVC. amride on non-rettmtte reft s.oocis or Mils tn one Continuous twgm.

S & RETU RNS > MIf=fr sotWg or incoffxfeWW o mistia be =de8 wMll 10 idi Mat ruaceip at ft oods to whiMt noi datin perairt. Goods itwy only be retwItu for aedt wr~m Inion of0* ateof adwaion Gods a v speaal in any wIf IWl n`10 be reunffed t C Matima retutned tor any reon. wiWti wriftmi adoumtort i will te muedtmrd tmiimd at srupirrsupus xat A reu mi r must be pfoomd tnrouO out Loodonderr. UM. sales office
TO LERANCES > Oue to alotunm in nmutta=unq Mroen for wire.tf antle siftin prodifm NC resaw ft rgttoship avajiaton of ± 10% fromi ft ma" xtof 20~ good oriomid.toli shown se norrnal. 9uguan we" we an Aveage ofal y of condutiors ida lis i o ufNg only. Thes we"o can var sisupl 39j tof~p fspools, reels mid/or condt~idrs.

TherI~ema coratiiied! in 11115 domfliltis I: Otee 'in good bWdi mid believed to be refiae mid nam&- However. b=I~ teswq cotidillomsnWvy hdn= wvorWontboinol Mat nuy be ororinded in whole Or Par by' OMMstu be be oud Cow ntrol. no wa miv emore or ffrtdisgl i ve ISQ mi NC Coroormon Mi assriv no iahiny formurltsl oDlatnd of ftyges inamM red Urag ft av~iGM1n fth = M grezriff NOTMEMPJ reserves ft right to u=Wletu an eUn groac on ail MeOOed ThaU AM



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: Omega Point Laboratories, Inc.

200 Channel DAUModel No.:

Serial No.:

:, Equipment Description:

Calibration Sources:

PERFORMANCE:

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

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

Better than -0.49 / +0.84 on all 200 channels

Cailb 'oýd/Aproved by:

Fiere ert W. StenosbeI
Fire Test Technologist

1042

In 1



Omega Point Laboratories, Inc.
16015 Shady Falls Rd..

Elmendorf, Texas 78112
800-966-5253 FAX 210-635-8101

Certificate of Calibration

?' Certification No.:

i Calibration Date:

Recalibration Date:

Manufacturer:

Model No.:

Serial No.:

Equipment Description:

Calibration Sources:

PERFORMANCE:

Better than -0.62 / +1.49

92022

5-28-94

11-28-94

Omega Point Laboratories, Inc.

100 Channel DAU

1041

100 Channel Data Acquisition System with
Fluke Computer Front End

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

on all 100 channels

Cailibration Performed/Approved by:

Herbert W. Stansberry II,
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:

92023

9-14-94

3-14-95

Manufacturer:

Model No.:

Serial No.:

[. E .D.s c p tt--.:• Equipment Description:

Calibration Sources:

PERFORMANCE:

Omega Point Laboratories, Inc.

416 Channel DAU

72594-72604,72606-72614

416 Channel Data Acquisition System with
TempScan 1000, 6 TempScan EXP/10
Extension Units & 13 TC/32 Cards

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

Better than -1.21 / +1.54 on all 416 channels

C ration Performed/Approved by:

Heibert Wl.Stazusberry II,
Fire Test Technologist



0/A RECING REPORT

CLIENT/PROJECT N REP
CLIENT/PROJECT NUMBER OP DATE
RECEIVED FROM DATI
PROII::CT LO'C•ATIO'N O"mptri Pnint I •h~ .....

ORT NUMBER IA - O-L -
E RECEIVED -q4L

E INSPECTED - -

'FCTEl BY: (A7
QUANTITY COND CERT. ACCEPTANCEMATL RECD CONTAMIEREEPONRMAK

ITEM DESCRIPTION P.O. NO. I.D. NO. TN Y/N I ECcPrTOY ACCEPTAE REMARKS
Order jL-,- _ _ -Hol RpJO icp

tX~t~O~LVLWI-7 0 NY232 Y &~

- - - - - - - - -

FORM
1/29/93

PRn.IEQTLnQATlnN n ena Point Labq I IM.% I"



PURCHASE ORDER

Vendor:

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

Bill To:

.0 "*-
Omega Point Laboratories, lr5 0

16015 Shady Falls Road, E8mendorf, 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 18-2-94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

Digital Calibrator
SN# 703297 - Calibration Service

"Spr Spocial Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval OfcE' e--i(
Date 1-l1ct •s•.

Special Instructions

Please include Certificate of Calibration and
Calibration Data Sheets

Ordered By: Cleda Patton

Project #: OPL Equipment

$60.00

Total

Shipping

Tax

$60.00

$60.00

Invoice Total $60.00



EQUIPMENT DELIVERY RECEIPT

Rothe Development, Inc.
sy Services Division

mnclair Rd.
~tonio, TX 78222-2099
(210)648-3131

Date: 08101194
Control: 556

Company: Omega Point Laboratories
Contact: Ms. Connie Humphrey
Address: 16015 Shady Falls Road

City: Elmendorf, TX 78112-9784
Phone: 635-8100

Item W.O. t Customer P.O. Mfgr. Model Serial No. Description

1 44184 1131-Q Omega CL-466-L-1 703297

d by:

Digital TemP Calibrator

Date:

RDI 3003 
Pase 1 of 1 pase(s)

583

RDI 3003 Page I of I Page(s)
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METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY

TRACEABLE TO NIST

210-648-3131 FAX: 210-648-4091 CHARGE # 107 CONTROL # 556 - 8477

WORK ORDER # 44184

RECEIVED FROM ON% Point Laboratories DATE 07120/94 MFG Oiega

U ADDRESS 16015 ShadY Falls Road PHONE# 635-8100 •. MODEL CL-4'-'-1
•S.) . Eluendorf, TX 78112-9784
T CONTACT (NAME) MS. Connie Humphrey FAX# T SERIAL # 703297
0 E'M PURCHASE ORDER # 1131-Q M Digital Temp Calibrator
EA TYPE

R CUSTOMER COMMENTS TAXPBLE .1 2 ACCES.:.i RCVD .€ •,-.•--

{ REPAIR CAUBRATION DATE - ( CAUBRAION . RECEIVED IN SPECS.
OPERATIONAL CHECK "N'R. RECEIVED INOPERATIVE

CALIBRATION DATE DUE 2 7 -. :6 %a RECEIVED OUT OF SPECS.

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

V..V

REPAIR LABOR HRS. SERVICE CODE

PA.TS TOTAL

REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CALIBRATION

ETAX F c

TOTAL.

,OMMENTS (~u ~~ U z
VORK PERFORMED:,

(5'

z: SKS :RD
SHIP VIA: DATE: RECEIVED BY:

KRothe Developmenti, fne.

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099



k..t ~AWA~9 *~.t ~4wMW~ XiCX ,4MWAW~ *d. ~.9AWfld,
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Rothe Development Inc.
Metrology Services Division

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

Certificate of Calibration
# 3555 CAL DATE: 07/29194

DUE DATE: 011/_29/95
ISSUED TO:

CONTROL:

Omega Point Laboratories
16015 Shady Falls Road
Elmendorf TX 78112-9784
635-8100

556 - 8477

MFG

MODEL CL-466-L-1

SERIAL # 703297

TYPE Digital Temp Calibrator
SPECIFICATIONS: MFG
PROCEDURE: MFG RECEIVED IN-SPECS []
WORK ORDER V: 44184 OUT-OF-SPECS [
CUSTOPER PO V: 1131-0

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
ýuirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through
W ary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:
_ITYiperature 74oF , Relative Humidity 34C

Test Report Number and Calibration Standards Used
Ref t Model # Nfqr Serial # Description Cal Date Int Cal Due
TR 20 5700A FLUKE 4605002 CALIBRATOR 05/25/94 3 08125194
TR 30 3458A iP 2823A01926 D!'I 05125/94 3 08/25/94
IR 208 PT138P Logan 9424-3 TEMPERATURE PROBE 06/14/94 12 06/14/95
TR 150 TRC-III OMEGA 41007 ICE POINT REFERENCE 11/02/93 12 11/02/94

- Test Report Numbers
DCV FLUKE CERT# DH70
SACV FLUKE CERT# [P3

_NIIST TEST# 258
*WfIST TESTI 251316
Hz WIB Transmission

INSPECTED BY QT OI•..

COMMENTS: o

DI 1001

Ii~



58,GROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA :OMEGA CL-466

9 STOMER: OQor L 0g,
WORK ORDER: 44 IAL4

SERIAL: -7 032 C1

CAL DATA TAKEN

DATE:

TECH:

INST NO:

INCOMING
OUTGOING

II

/

,f- ý

CONDITION IN TOLERANCE
OUT OF TOLERANCE

READING

- sq. (

\oQ. I
3:00-0

V5QQ~
-L50, 0

10.0

RA100D 0

READ ING

-qq , c

-Sqqlq

READ ING

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

DEG F
-200
-100

32
100
300
500
750
1000
1250
1500
1700

DEG C
-100

0
100
300
600
900

'-Igo. o
z.oo, 3

TOL
.6

+/- .6

.6

.6
+/- 6
+7- 6
+/- .6

+7- .6

.6

.6

.6

TOL
.5

+/- 5
+/- .5

+/- .5

.5
+7- .5

TOL
+/- 1.2
+/- ..8

.8
+/- .8

.8
.8
.8

+1- .8

.8
+7- .8

+/- .8

+7- .8

+/- .8

DEG F
-100
"32

100
300
500
750

1000
1250
1500
1750
2000
2250
2500

mfý



TYPE K DEG C READING TOL

-3.553 -100 qcb +/- .8
0.000 0 - 0 .5

4.095 100 .5

12.207 300 .+- 5

20.640 500 +/- .5

31.214 750 7q4+.- .5
41.269 1000 1 COO./- .5
50.633 1250 {2s'+/- .5
54. 125 1350 1350z +/- .5

TYPE T DEG F READING TOL

-5.341 -300 - C)0.3 +/- 1.5
-4.149 -200 20p, +/- i.5
-2.581 -100 - . +/- 1.5
0.000 32 s+/- .6

1.518 100 q, +/- .6

6.647 300 29 .+7- .6
12.572 500 4A +/- .6

19.095 700 uq +7- .6

DEG C READING TOL

-5.439 -190 -__qO.'_ +/- 1.0

-3.378 -100 -- 1%OOt0 +/- 1.0

0.000 0 +/- .4
4.277 100 +7- .4

9.286 200 +/- .4
14.860 300 "+.,- .4
20.252 390 +/- .4

TYPE E DEG F READING TOL

-8.404 -300 -_z__ ,__ +/- .7
-6.471 -200 7+- .7

-3.976 -100 -- +7- 7
0.000 32 1C+/- .7
2.281 100 +/- .7
9.708 300 +7- 7

17.942 500 .+- .7
28.854 750 ___,_ +7- .7
40.056 1000 o.o__,__ +7- .7
51.246 1250 .750,0 +7- .7
62.240 1500 __5_c),_ +/- .7
75.024 1800 \Soo, +7- .7

DEG C READING TOL

-5.237 -100 , + .- 4

0.000 0 .0 +- .4

6.317 100 A+- .4

21.033 300 ?q+- .4

36.999 500 d4+7- .4
53. 110 700 (Pqq.(4 +/- 4
68.783 900 qO0,O +/- .4
76.358 1000 7000+- .4



MV INPUT
-10

0
10
30
50
75

100

MA INPUT

READING-k,99
0.00

.oop
-zc .q9

READING

.000

120.00

TOL
.01% OF
RDG+/-2CT

TOL
.01% OF
RDG+/-2CT

'j U U



Q/A RECAING REPORT
CLIENT/PROJECT NAME ______ REP
CLIENT/PROJECT NU.PER QP' DATI
RECEIVED FROM k L.' DATI
PROJECT LOCATION Omega Point Labs INSI

ORT NUMBER 13 77 -7 -
E RECEIVED •" ).'4
E INSPECTED______________

PECTED BY:______________

COAOD CERT.

ITEM DESCRIPTION P.O. NO. QUANTITY MATL N ER EXCEPTION,. REMARKSITEM~qj DECITO PO O r=0 ,• R n- Acceptl H-oldRIFAipr~t

~~Oab~a~iiA. 7\~P ' x1 Y I ___

_________ I -SAJ4 S-isg k/V _

FORM
1/29/93



DIGITAL CALIBRATOR
OMEGA ENGINEERING MODEL CL 466-L

SN# 703297

Calibration Dat Next Cal. Due on or before: ._ _ - '

Calibration Frequency: Every six months.

Equipment to be returned to qualified facility for recalibration against suitable NBS /
Mil. Std.45662 / 10 CFR 50 standards.

Sent to (for Calibration):

TX /

Ship Date:

Return Date:

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

OMEGA POINT LABORATORIES
CALIBRATION DATA SHEET

7



PURCHASE ORDER
Omega Point Laboratories, InO j .

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

Vendor:

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

Bill To:

PO Number:

1112-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-- Z
SN# 703297 - Calibration Service

2. Delmhorst Moisture Detector
Model BD-8, SN# 5855
Calibration Service

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval (1 •7tD t,-
Date A -•qA. - ,

Special Instructions
Certificates of Calibration traceable to NIST

Ordered By: Constance A. Humphrey

I Project #: OPL Equipment
Total

Shipping

Tax

Invoice Total

$etc-=
,I / b S-z



j -,

EQUIPMENT DELIVERY RECEIPT

'Rothe Development, Inc.
Metrology Services Division
A114 Sinclair Rd.

ntonio, TX 78222-2099
* 648-3131

Date: 02/25194
Control: 556

Company:
Contact:
Address:

City:
Phone:

Omega Point Laboratories
Ms. Connie Humphrey

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

Item W.O. Customer P.O. Mfsr. Model Serial No. Description

42180 1112-Q
42181 1112-0

Omega CL-466-L-1
Delmhorst BD-8

703297
5855

ved by:

Digital Temp Calibrator
Moisture Detector

Date:

RDI 3003 
Pane 1 of I Pane(s)

RDl 3D03 Page I of I Page(s)



2 evelopn en1,'-in
METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY

TRACEABLE TO NIST-a

210-648-3131 FAX: 210-648-4091 CHARGE # 107 CONTROL # 55 - 8477

WORK ORDER # 42180

RECEIVED FROM 01110 Point Laboratories DATE 02/14/

ADDRESS 16015 Shady Fal Is Road PHONE# &'5-81
Elmendorf, TX 78112-9784

CONTACT (NAME) Ms. Connie Huuhrey FAX*

PURCHASE ORDER # 1112-0

S CUSTOMER COMMENTS TAKE 8254

•REPAIR
OPERATIONAL CHECK
CALIBRATION

'94

00

CALIBRATION DATE ':

DATE DUE_ __
6 moo

MFG Omega

EL -4'-L-i

# 703297

TYPE
Digital Temp Calibrator

ACCE. V yRCVD. •o•E

LON RECEIVED IN SPECS.

RECEIVED INOPERATIVE

RECEIVED OUT OF SPECS.

I. .1 -COST ROTHE TECH. OUR P.O. #

REPAIR LABOR HRS. SERVICE CODE

R'.CTS TOTAL

REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CAUBRATION
T a.

TAX jj 2.'

TOTAL

;OMMENTSCLjŽ-&fO )

.H. -7__ %
Slwc: RDI

PROC~EDJIE: RDI 0MIf
RD1I 2002

SHIP VIA: _________ DATE:_______ RECEIVED BY:

4614 SINCLAIR RD. SAN ANTONIO. TEXAS 78222-2099

*Kotihe

CKT REF # DESCRIPTION COSTMFG PART #

-~

RDI2002
SHiP VIA: 

DATE:



mJ
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-

Rothe Development Inc.
Metrology Services Division

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

Certificate of Calibration
# 33929 CAL DATE: 02/24194

DUE DATE: 08/24/94
ISSUED TO:

CONTROL:

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

55- 8477

Omega

MODEL CL-466-L-1

SERIAL # 703297

TYPE Digital Temp Calibrator
SPECIFICATIONS: IFG
PROCEDURE: 11o RECEIVED IN-SPECS [j]
WORK ORDER V: 42180 OUT-OF-SPECS -
aCSTONER PO t: 1112-9

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
requirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology throughOpary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:

perature 72o , Relative Humidity 277.
Test Report Number and Calibration Standards Used

Ref I Model # NMfr Serial I Description Cal Date Int Cal Due
TR 20 5700A FLUKE 4605002 CLIBRATOR 11/26/93 3 02/26/94
TR 30 3458 HP 2823A01926 DII 11/26/93 3 02/26/94
TR 150 TRC-III OMEGA 41007 ICE POINT REFERENEa 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
MV FLUKE CERTt 0470
ACV FLUKE CERTI "P30
fI" IST TEST# 250839

TESTI 251316
Hz lUND Transmission

INSPECTED BY
COMMENTS:

0D 1001



535J
ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA : OMEGA CL-466

WORK ORDER# '412 2 0

CUSTOMER QM"S

SERIAL -7032q-7

DATE IF______

TECH# #

RECEIVED IN SPECS WV RECEIVED OUT OF SPECS

RECEIVED INOPERATIVE

TYPE J
-5.760
- ?. 492

0.000
1. 942
7.947
14.108

*21.785
9.51.5

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

.485
44.856
49.996
54. 845

DEG F
-200

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-zcoo.o
-) 00.0

_i2 o

zqCA .%

74q t, 9

ICOMING'

124 A. 9

INCOMING
- Io. 0,0

I NCOM ING

-IrT0.O

4q4. 5

I14 Acc ca

zovO. 0

OUTGOING
-2oo.o -

00. 0
370. 0

A (;kclc
•7,Aq ,g

\i Soo. (

OUTGOING
-10010

, C

OUTGO ING

'00.0

2ooc.O
2250.0

ZLýQ .c

ckW4,-l-

1-7 q, <a

2250.0
-2,5004)

TOL
.6
-6
.6

+/- .6

.6
+/- .6

.6

.6

.6
+7- .6

+/-6

TOL
.5

+/- .5

+/-5
+/-5

+/- .5
.5

TOL
+7- 1.2

.8
+/- .8

+ 8
.8
.8

+/- .8

+/- .8
.8

+/- .8

+/- .8
.8

.8



TYPE K
-3. 553
0.000
4. 095
12.207
20.640
31.214
41.269
50. 633
54. 125

TYPE T
-5.341
-4. 149
-2.581
0.000
1.518
6.647
12.572
19. 095

-5. 439
-3.378
0.000
4.277
9. 286

4.860
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

3.3110
8. 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

-- Q,&.0

1260. 0

/•o 0

INCOMING
-3oc) 4
- 200.

- on0Z

2 Ci i, S

4qi. iINCOMING

-I00. 0

I NCOM INIG

-2 zCI.RI
-ý -O CA

32.0

"74C4.9£

I NCOMI NG

"jqq.5

Lq~q,kA

OUTGOING

,0
q4. clq~

74 q,

1250, 0
•,50.O

OUTGOING
-300.4
-z2-a 3- too-z

OUTGO ING
-\cqo,.

-200.0

"zq gi. q

OUTGOI[NG

-200.0

-10S.0

-2oo, o

4%k(A q.-I
-7z4Q,K

TOL
+/- .8

.5
+/- .5
+/- .5

.5
+/- .5

.5
+/- .5
+/- .5

TOL
4/- 1.5
+/- 1.5
+1- 1.5
+/- . 6
+/- ..6
+/- .6

.6

.6

TOL
+/- 1.0
+/- 1.0
+/- . 4

.4
.4

.4
+/- . 4

TOL
+/- .7

.7

.7
+/- .7

+/- .7

+/- .7
+/- .7

+/- .7
.7
.7

.7
+/- .7

TOL
.4

+/- .4

+/- .4

+/- .4

+1- .4

+/- .4

+/- .4
+/- .4



MV INPUT INCOMING- Q.qci
-10

0
10
30
50
75
100

MA INPUT INCOMING

14, q17

OUTGOING- cqcocq
,00

'2.q ,(A
4 Q. Lic.
"I D. ,oo

OUTGO ING

D D 070-Q,0_0

TOL
.01% OF
RDG+/-2CT

TOL
.01% OF
RDG+/-2CT

r97



0/A RECEIVING REPORT
CLIENT/PROJECT NAME

CLIENT/PROJECT NUMBER OftP 6

RECEIVED FROMýA•Tn lh
Dfl~~t Ir A(ATWIfM fl a n Pnini I ;th

REPORT NUMBER -87/ OPL
DATE RECEIVED c_ 4 .

DATE INSPECTED ,l-li

NI T I c("ol cEM. ACCEPTANCE
QUANTITY ~~MAIL t:ECO MMANER eCPIN EAK

ITEM DESCRIPTION P.O. NO. Q T I.D. NO. EMC Yin ,NIeonnY,,, i --or REMARKS
_ _ _ _ _ _e!~ Rnn~'l RN -... -I--l _ __ _

IId i" knA 
m 

I 
fo 

Ia~r

____ _ __ _ fl 1 \ _L>

FORM
1/29/93



PURCHASE ORDER

Vendor:

Royd Passmore
Metroplex Metrology Lab
2312 Municipal Parkway

Bedford TX 76021

Bill To:

Omega Point Laboratories, Ij.3

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

PO Number:

1103-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 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 0-100 psi Pressure gauge 1 $25.00 $25.00
Model No. JD-GF
Serial No. 92 LE 003

2. 0-60 psi Pressure gauge 1 $25.00 $25.00
Model No. JC-GF
Serial NO. 92 LE 002

"Sec Sp~r.iI Ins.rtrtions R garding
plus tax & shipping Purchasing Specifications f r Quality

Assurance Requiren ts.PQA Approval 0 P •-,
Date i - L 2 -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

,OGA P0k
0 * .4,

1'7, ..*AtO



TEST N2 424132

M4 ETROPLEX METROLOGY LABORATORY
1 IINCORPORATED P..BOX 210249 ~ 232MUNICPAL PARKWAY

METRO (817) 267-4999

Certificate of Calibration
We cv~titZy ~the accwwacy o6 this Mc. Van.Zet Cont'wtzs, Inc. 0
t o 100 LiZqui.d Fitted PSI Gage, Mod.# None, S/N 92LE003, .

subdiZvided in I Zb. -Lnctemen~tz, p'tope~ty oj Omega Point

Lab otawto~ies, Inc., 16015 Shady FattWs Road, E.&nendo,%, Texzr,.

The accww.c~y o6 -this inzt.'Lwen.t has~ been . de~teumined 6,tm
Re~.'Lence Standaftd6 whiZch have been catib~ta.ted 6,%om Makute.'
Standfvids whiLch wvte cvr.ti4Led by The Ha~tionat Ins&titu~te o6
Stanuda&cL and Iectznotoqg.

The ctccuAacy o6 ~thi&s p)Luwme gage meetC6 a.ZZ the %'equitements
o6 Fede'ca2 Spec i6ications GGG-G-76E, GG-G-6 6-8 and ILstPEuheMt
Ca .. Pioedk (I.C.P. No. D25A and M20. The

catibwation ce~ttL~ca-tion o6 .thi6 -Lnzt~.en~t i.6 in comptiance
wi.th MIL-STD-45662A. This~ £ns.t'wjent haz~ been ca.Zib)La.ted i
an up'uiglt po.i&Ltion a~t 720F 45%IZH.
In.6twuen.Z weed in catib~~ati.on: Chctndievr Dea~d Wei~ght. TWVA,
SIN 20759 (Cat. 12/28/93 Du~e 12/28/94). MI1ST Tes.t #737/229495.
Exp~iAeA: 10-2-94. nT~vac

Technivci~an ID: #4
LABORATORY DISPLAYED INDICATED DEVIATION LIMITS
WEIGHT PRESSURE OF OF OF)
PRESSURE PSI GAGE PSI GAGE UNCERTAINTY

7010 0 0
20 20 0 0 :
30 30 0 0
40 39.9-..1
50 49.2 -. 8 .1%
60 59.3 -. 7 .1%
70 69.3 -. 7 .1%
80 79.4 -. 6 .1%
-90 89.4 -. 6 .1% .....

.0100.5 +*5.%

P're.&den-t

We-ta Pazzmoie 1
* .- TEST IN COMPUANCE Da~te Due: 1-20-94WITH MIL-STD-45662AVateV:1-09



PHONE Metro (817) 2674999
FAX (817) 540-1410

INVOICE

ME TR OPLEX METROLOGY
LABORATORY

No. 4253 1 ;c
Refer to above number in
correspondence regarding

this charge.

02312 MUNICIPAL PARKWAY
PLEASE REMIT TO PO. BOX 210249
BEDFORD, TEXAS 76095-7249

SOLD
TO mz Point Labo.ra.wto4U, Ic.

16015 Shady Fatut Road
.Wio• D TX 71111-9784

BEDFORD, TEXAS 76021 -, f .buw 11994

SHIP
TO

(214) 635-8100

VIA UPS _ CUSTOMER P/O NO. 1103--Q TERMS ' 3 F.O.B. BEDFORD, TEXAS

Masters at Repairs and Calibration
of Precision Measuring Instruments

PACKING SUP
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PAGE 1 of 13

EI PACKING LIST

AND

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: I"

OUANTITY

16 Pieces

BATCH NUMBER

F94-02053

Item 01
16 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will cerhify 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 SHIPMIENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

Mavid Qu'ialnit I
Manager Quality Control

THERMAL SCIENCE, INC. a 2200 CASSENS DR. 0 ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback- TSI UR) 0 Telecopier (314) 349-1207



ur
PAGE 2 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA Part No. 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 NTMýGER

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.

/7A
DATE OF SHIPMENT: 30 June 1994 1avid 0'Bryant
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. 9 2200 CASSENS DR. 9 ST. LOUIS, MO 63026 9 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

n



ur
PURCHASE ORDER NO.

PAGE 3 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. 238100
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 1"

OUANTITY

16 Pieces

BATCH NUMBER

F94-04005

Item 03

No Shelf Life On Conduit
16 Pieces

(In I Carton)

This will certify that the above listed THERPMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and 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 rya
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



PAGE 4 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Pane 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

QUANTITY

8 Pieces

BATCH NUMBER

8 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. A -

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

David O'BryantA/
Manager Quality Control

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

27

F94-02053



ur
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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

OUANTITY

3 Pieces

5 Pieces

BATCH NUZMER

F92-10009

F93-06008

8 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. . -.

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

tavid 0 Bryant.
Manager Quality Control

THERMAL SCIENCE, INC. 9 2200 CASSENS DR. e ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

27

DATE
BILL
MODE



ur
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PAGE 6 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO.

- TERATIJRE RECORDE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA PART NO. 1384X6 - THERPMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x6½' NOM.

ITEM 06

QUANTITY BATCH NUZ-13ER

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.

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

David 0 Bryan t /
Manager Quality Control

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

R



PAGE 7 of 13

El
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 6½'

ITEM 07

NO SHELF LIFE ON PANELS

OUA-NTITY

1

9
b

9
7
14

46 PANELS
(ON 4 PALLETS)

BATCHNU-ER

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

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 00 Brya'nt j
Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. - ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 0 Telecopier (314) 349-1207'



PAGE 8 of 13

El
PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPEBRATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION QUANTITY BATCH NUMER

THERMO LAG 330-1 SUBLIMING
COATING

TROWEL GRADE

ITEM 08

1 x 5 gallon pail containing
temperature recorder

EXP. DATE: DECEMBER 1994

SHELF LIFE SIX MONTHS FROM DATE

OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F
TIMES

2000 LB.
(40 x 50 Lb.

Pails)

(ON 2 PALLETS)

AT ALL

This'will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

nu&64 ¶
David O'Bryantt
Manager Quality Control

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

94-05093

G 010



PAGE 9 of 13

21334

CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY

%TENNESSEE VALLEY AUTHORITY

DATE OF SEIPT

PURCHASE ORDER NO:

30 JUNE 1994

CONTRACT #TV 92362V

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

IELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLLHING COATfLG 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

ITEM 08

EXPIRATION DATE: DECEMBER 1994

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 0 F AND BELOW 100 0 F 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 TEE LOT
ACCEPTANCE DATA IS AVAILABLE FOR ON.

REVIEWED BY: /¢, ,i•g•., - DATE: 30 JUNE 1994 PAGE NO. I

orli

]
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PAGE 10 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMfANCE

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

TE_.TERATURE 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.

Item 09

OUA.NTITY

100 LB.

BATCH NUt=ER

F062494

(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'•r•an

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



'Er
PAGE 11 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEI-TRATURE 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

QUANTITY

100 LB..
(3 ROLLS)

BATCH NDi-vER

Item 10

STAINLESS STEEL BANDING
Type 304
Thickness: .0.020" x 0.51'
x 200 Ft. Rolls

STAINLESS STEEL CLIPS
SIZE. 1/2" WIDE X 0.020"

ITEM 11

3 Rolls 070693

1126911 CARTON
(1000 CLIPS)

( ALL ABOYE 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 aiBIL OFLAING 2134Manager Quality Control
MODE: DYNAMIC TRANSIT PREPAID

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



urI
PURCHASE ORDER NO.

TEMPERATURE RECORDE

PAGE 12 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

QUANTITY

10 Pieces

BATCH NTMJER

F94-02053

Item 12 10 Pieces

(In 1 Carton)

No Shelf Life On Conduit

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, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

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

Avid 0 Bryant -

Manager Quality Control

THERMAL SCIENCE, INC. o 2200 CASSENS DR. o ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207

DATE
BILL
MODE

ER
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PURCHASE ORDER NO.

LA

PAGE 13 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TE-TERATURE RECORDER 030117

TOTAL NO. OF PACKAGES See Page 1

CHART TAPE NO. 27

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 N•LEBER

F92-02005

F92-03029

F94-02012

F94-04005

Item 13

No Shelf Life On Conduit

10 Pieces
(In I 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.

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

David O'BryanE /
Manager Quality Control

THERMAL SCIENCE, INC. - 2200 CASSENS DR. • ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 9 Telecopier (314) 349-1207

DATE
BILL
MODE



Q/A RECEIVING REPORT
-• W / -N UA

CLIENT/PROJECT NUMBER \ \° U,-' 7 I s'S. • "

RECEIVED FROM -"f\.

PROJECT LOCATION Omega Point Labs

REPORT NUMBER I'a13 I q b
DATE RECEIVED "-¶'-4
DATE INSPECTEDII2S4---

INSPECTED BY:

i COND CE* . ACCEPTANCEMATL RECO COCWAINER EXCEPTION REMARKS

ITEM DESCRIPTION P.O. NO. UA-T I.D. NO. yIN YIN INIEORITY -EMARKS

_ _ _ _ _ _ _ _ _ nf <,-__

ffi~tcI 0Z too~

MA__ _ kb Y 04

C""e,- •J•A 0' 0 -eDg >'i... 2L . --

At% Pt.,4- k 1s4tb

% alL- c &A , -5t- 0 - _q / >- I ___ _ y/ y &0",54 .
-pq A- w

) IT

,<M<'~r '0,•t5 ic iL,,41-. / y' _ _<- -

~t~~fDt C.&c...c - 0-1 p ý

A YV AD
3 Pu-t4ý '339-300

.. 311 Pxýt -3t
Oh_ - 10 g--i -- _ i_ 'u - -

,0 ,, 0 _. ... _

'F -- Q 4fxOA FgA. -06 t);Ab.-71-
___ ___ 0. -Mý -a-

va N4 0F9 - 7DlA 19/

tvr -'ý C> - - _

FORM
1/29/93
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PAGE 1 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES 17 PIECES GROSS WEIGHT 9440 LBS.

PRODUCT DESCRIPTION

TVA Part No. 158100
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: i1

QUANTITY

16 Pieces

BATCH ITUUBER

F94-02053

Item 01
16 Pieces

(In I 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.s

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

Manager Quality Control

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

To i



PAGE 2 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

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

Item 02

No Shelf Life On Conduit

OUANTITY

5 Pieces

3 Pieces

10 Pieces

10 Pieces

BATCH NUMBEER

F9-105037

F92-09051

F92-11018

F94-03018

28 Pieces
(In 2 Cartons)

This will certify that the above listed THEPIMO-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

David O'B'_yant J 7
Manager Quality Control

THERMAL SCIENCE, INC. e 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

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page I

PRODUCT DESCRIPTION

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

QUANTITY

16 Pieces

BATCH NUIMBER

F94-04005

Item 03

No Shelf Life On Conduit
16 Pieces

(In I Carton)

This will certify that the above listed THEPIUO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. &

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

David O'Bryant/ /
Manager Quality Control

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

DATE
BILL
MODE



PAGE 4 of 13

PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

Item 04

QUANTITY

8 Pieces

BATCH NUMBER

8 Pieces
(In I 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. 1; A

DATE OF SHIPMENT: 30 June 1994 David 0"Bryan't °/ 7

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 (Answerbaclc TSI UR) a Telecopier (314) 349-1207

F94-02053
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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 NL-HER

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 * .-..

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

7avid O'Bryant /
Manager Quality Control

THERMAL SCIENCE, INC. a 2200 CASSENS DR. a ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerbackl TSI UR) 0 Telecopier (314) 349-1207

27

DATE
BILL
MODE



PAGE 6 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

-TEMPERTURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page I

PRODUCT DESCRIPTION

TVA PART NO. 1384X6 - THE•IMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x6½' NOM.

OUAŽNTITY

1 PANEL

4

BATCH N-m'=E-R

F93-11048

F94-02012

F94-03018 k-

F94-06051

ITEM 06

1

7 PANELS
(ON 1 PALLET)

NO SHELF LIFE LIFE ON PANELS

This'will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.,

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

David O'Bryant f
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 .

C2



1ur
PURCHASE ORDER NO.

PAGE 7 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORXANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TE ERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES

PRODUCT DESCRIPTION

See Page 1

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 6½'

ITEM 07

NO SHELF LIFE ON PANELS

GROSS WEIGHT See Page 1

QUANTITY

1

9
6
9

14

46 PANELS
(ON 4 PALLETS)

BATCH NT-hEER

F93-11048

F94-02012 i-

F94-02053 k"

F94-03018 --

F94-03028
F94-03047 "

Thiswill 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 OFLADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

favid 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'
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PACKING LIST

PURCHASE ORDER NO.

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES

PRODUCT DESCRIPTION

See Page 1 GROSS WEIGHT

QUANTITY

See Page 1

BATCH NUM'ER

THERMO-LAG 330-1 SUBLIMING
COATING

TROWEL GRADE

ITE1M 08

1 x 5 gallon pail containing
temperature recorder

EXP. DATE: DECEMBER 1994

SHELF LIFE SIX MONTHS FROM DATE
OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F
TIMES

2000 LB.
(40 x 50 Lb.

Pails)

(ON 2 PALLETS)

AT ALL

This- will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

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

II

94-05093.



PAGE 9 of 1

21334

CERTIFICATE OF ANALYSIS

CUSTOME

OMEGA POINT LABORATORY

%TENNESSEE VALLEY AUTHORITY

DATE OF SEIP2NT

PURCHASE ORDER NO:

30 JUNE 1994

CONTRACT #TV 92362V

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRP2TION:

RELEASE NO:

.CUSTOMER PART NO:

TUMO LAG 330-1 SUBLflMING COATING TROWEL GPRADE

LOT NUMBER-

94-05093

QUANTITY TEST NO:

2000 LB.
(40 x 50 LB.
PAILS

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.16

8.5

SECIFICATION

10.5 + 1.5

8+

ITEM 08

EXPIRATION DATE: DECEMBER 1994

SHELF LIFE: SIX MONTHS FROM DATE OF SHIP-T
STORE MATFRiAL ABOVE 320F AND BELOW 100 F AT
ALL TIM-ES

HIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
IT 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 -_ _ _ _ DATE: 30 JUNoE 1994 PAGE NO. 1
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PACKING LIST

AND

CERTIFICATE OF CONFOPRMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO.. 27

TOTAL NO. OF PACKAGES

PRODUCT DESCRIPTION

See Page 1

STRESS SKIN-ASTM E437 type 304
stainless steel, plain weave,
8 x 8 square mesh wire cloth,
0.017 dia. wire, or equal.

GROSS WEIGHT See Page 1

OUANTITY

100 LB.

BATCHNUIER

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 O'Bry'ant/
Manager Quality Control

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

AND

CERTIFICATE OF CONFORMANCE

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

T EMPATURTP.E-RECORDER 030117 CHART -TAPE NO. 27

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

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

QUANTITY.

100 LB.
(3 ROLLS)

BATCH NUZ',GER

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 ii

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

4David 0'BrBySnt
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

PRODUCT DESCRIPTION

See Page 1

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

GROSS WEIGHT See Page 1

QUANTITY

10 Pieces

BATCH NIUZER

F94-02053

10 Pieces
Item 12

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THEPRMO-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.

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

David O'B'ya'nt j /
Manager Quality Control

THERMAL SCIENCE, INC. - 2200 CASSENS DR. 0 ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Teiecopier (314) 349-1207

DATE
BILL
MODE
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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. 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 NLTZ-GER

F92-02005

F92-03029

F94-02012

F94-0 05

Item 13

No Shelf Life On Conduit

10 Pieces
(In 1 Carton)

This will certify that the above listed THEPRMO-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

David O'Bryavnt / '
Manager Quality Control

THERMAL SCIENCE, INC. e 2200 CASSENS DR. * ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 0 Telecopier (314) 349-1207
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Q/A RECOVING REPORT
CLIENT/PROJECT

CLIENT/PROJECT
RECEIVED FROM
PROJECT LOCATI

NAME -TS- / U7A
NUMBER !kg(GO-97 f&S'-97,9-";k97-&0

I-T-S I

ON Ompna Pnint I nhc

REPORT NUMBER -- I I'-
DATE RECEIVED f- 4-T
DATE INSPECTED 9 T

INSPECTED BY: (___________

QUANTITY Er ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. yT Y/N M EXCEPTION REMARKSYrd/N YIN NAceDI ol IR-n .

I.JA 0 c %-c<ý-onoh3k >' __ _ _

91

FORM
1129/93



PACKING USTSOLD *- 3500
SOLD Therma Scier, ceTO 2200 Cassens Drive

St. Louis, MO

630260
SHIP
TO

INIT.

UPS-NEXT DAy AIR
De r i s

300.00 SS-008-0170-36
M0 16

9 ½ v A "

3 X31 .017 304Ss 36" A

(A
1 ROLL 100"-0-X .:,,,

MATERIAL RECEIVED BY

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

Omega Point Labor'atories
16015 Shady Falls Road
Elmendor-ff, Texas

78-112

D .1 _ý

0



0
A po Q/A RECEIVING REPORT

CLIENT/PROJECT NAME T"t I/T - REPORT NUMBER IA30 - i9'O ,
CLIENT/PROJECT NUMBER INi (PO- q 7 .7 -( 0 9 -q7 3 3 • " DATE RECEIVED /

RECEIVED FROM T DAEISECTED* )Lal4 ,c-
PROJECT LOCATION Omega Point Labs INSPECTED BY: _____

QUANTITY COND CERT ACCEPTANCEQUNIYMATL RECt) CCNTAN'ER EXCEPTION• REMARKS
ITEM DESCRIPTION P.O. NO. I.D. NO. Y/N YCN IN1rEXCErrY

QrlE R. - - Accept Hold f,,

&qboL-4 SkiJ A 0 9A0 Y, K/ G~d00, K

FORM
1/29/93



E •F 6.573x.SOLD Thermal ScienceTO 2200 Cassens Drive
St. Louis, MO -

PACKING LIST

63026

SHP ITO

Omeqa Point..ýaboratorie
C/O TVA,Att7.:Mark 

Sallee
16015 Shady FarI Road
Elmendorff, Texas

. 7.9112

UPS-NEXT DAY. AIR

600o.00 SS-o0o-o 1 7o0 4 8

1606
8X8 -017 4304 4:3" A .

A ) C;* .

150"-0" / of

MATERIAL RECEIVED BY

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

- Ken De n i s e

0 ý-



ur PACKING LIST

AID

CERTIFICATE OF CONFOPMANCE

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

TEMPERATUR-7 RECORDER

TOTAL NO. OF PACKAGES

N/A C1_%RT TAIE NO. N/A

1 CARTON GROSS WEIGET 30 LBS.

PRODUCT DESCRITION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

OUA.NTITY

25 LBS.

BATC. N, 47--•E

N/A

Item 10

ThiS"'will certify that the above listed THEEBMO-LAG Materials shipped
under Contract Order No. TV 92362V. to 0.e?ýa Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 26 AUGUST 1994
BILL OF LADING: 21416
MODE: . UPS PREPAID

David O'Bryant/
Manager Quality Control

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

PAGE 1
C -%



THERMAL SCIENCE INC. FAX NO. 3143491207

8/3/94

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

16015 Shady Falls Road
Elmendorf, Texas 78112

Qear Sir.

The in-house retain sample of Thermo-Lag 330-1 Trowel Grade batch #93-11049, was

examined and tested. The results were within our published quality control standards.

Based on these results, the expiration date could be extended to read January 1995.

The new expiration date would not include the extension of the original written

warranty or any Implied warranty.

Note that the sample tested was not received from the storage facilities of Omega Point

Laboratories.

Regards,

avid O'Bry
QC Manager

THERMAL SCIENCE, INC. - 2200 CASSENS ODR. * ST. LOUIS. MO 63026 * t314) 349-1233

Iewlxs 209901 Antwetbaý TS1 URI - Telecopler (314) 349.1207

C3~AUG 3-94 WED 14:20 F. 02

AUG 3 '94 14:22 3143491207 PPAGE.002
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PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. DATt I0 rT:- I9gg

T=MERATURE RECORDER 030128 CHART TAPE NO. 10

TOTAL NO. OF PACKAGES see pg 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 NtJMBz--•.

93-11049

Shelf Life: Six (6) months from date of shipment
Storage Conditions: Above 32°F and below 100OF

Temperature Recorder
Item 10

1 Recorder

This will certify that the above listed THERMO-LAG Materials,
shipped under Purchase Order No. 1085-0 c/o #1, to Omega Point
Laboratories San Antonio, TX, Meet the requirements of "Specifications
for the Procurement of Fire Barrier Materials 0784-00001-S-01,
Rivision 3" for Nuclear Management and Resources Council (NUMARC)
1776 Eye Street, N.W., Suite 300, Washington, D.C. The material
meets the requirements of the purchase order. This material does
not contain asbestos.

DATE: 10 Dec 1993
BILL OF LADING: 21069
MODE OF TRANSPORT! C.V. SOHN PREPAID

B.E. EVANS
MANAGER OF QUALITY CONTROL

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

N/A

inAý_q oin in
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CERTIFICATE OF ANALYSIS

CUSTOMER

Omega Point Laboratories

6868 Alamo Downs Parkway

San Antonio, TX 78238

DATE OF SHIM= December 10, 1993

PURCHASE ORDER NO: 1085-Q" c/o #1

R.ELEASE NO:

____________________________CUSTOME PART NO: Item #9

PRODUCT DESCRIPTION: THERO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER

93-11049

QUANTITY

70 X 50 Lb. Pails

TEST NO:

A-2

DESCRIPTION

Wt/Gallon

ANALYSIS SPECIFICATION

10.13 10.5 + 1.5
Mfg. Date: (3500 Lbs)
Nov. 24, 1993 A-3

m3 t #9

feperature Recorder (i) with the shipment

8.36 8 +

Material Expiration Date: June 1994

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

THIS IS TO CERTIFY THAT. THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
& -LISTED SPECIFICATIONS WHEN SUPPLIED. TH MATERIAL IS SUBJECT TO THE CONDITIONS

WSTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEEDn By: _pDATE: December 10, 1993



MATEFRAL SAFETY DATA SHEET
PRODUCT NAME: ThermoLag 330-1

THERMAL SCIENCE INC
22M0 Cassens Dr
Fenton, MO 63026
PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED.: 8124/89
DATE REVISED: 7/7/89
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2"
SLIGHT 1 FLAMMABL[TY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT TDENTIFICATION

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 IT . PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammionia-. odor

BOILING POINT (at 760 mm Hg): 2=0-240 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/gl

SPECIFIC GRAVITY (water = I):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WA=-

SECTION M - HAZARDOUS COMPONENTS

-TRADE NAME

Crystalline Silica (quart)
(total dust)

(respirable dust)

Ammonia
Fibrous glass,continuous filament
(total dust)
(respirable dust)

CAS #

14808-60-7

1336-21-6
65997-17-3

PERCENT

BY VCnT YTTM=1 - "l* • X,••- U3L 'F.J At-uim. il-V

<0.1 %
1-5%

OCCUPATIONAL EXPOSURE LIN1TS
ne€T. •LT*#•ev•,• t

%SiO2 +2

%SiO2 +2

50 ppm

15 mg/m 3

5 mg/m 3

0.1 mg/m 3

25ppm

10 mgtm3

'Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title MI and of 40 CFR 372Carcinogenicity of Silica: NTP: No IARC: Yes Z List Yes OSHA Reg- Not as carcinogenAppears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there issufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for thecarcinogenicity of crystalline silica to humans. IARC Class 2A.Carcinogenicity of fibrous glass: NTh No IARC: Yes Z List No OSHA Reg- NoIARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

I

Page 1 of 3

1.3
10.6
45

Very

I



MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

SECTTON TV - FTRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT : Non-combustible

FLAMM.ABILITY LIMITS LEL: NA UEL. NA

EXTINGUISHING MEDIA:.
SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not burn but will smoke and spatter if exposed to flames.
Furefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.
HAZARDOUS DECOMPOSITION PRODUCTS: Thermal oxidative decomposition can produce toxic gases, including
oxides of nitogen and carbon monoxide.

SECTION V - REACTIVTrY DATA

STABILITY UNSTABLE I l CONDITIONS TO AVOIUD. Not applicableSTAB3LE X
INCOMPATIBILITY (MATERIALS TO AVOID) : Stong Oxidizers, Strong Bases

PHAZARDOUS __ AY OCCUR X CONDITIONS TO AVOID: Not applicablePOLYWEERIZATION ]IL NOT OCCUR X

SECTION VI - HEALTH HAZARD DATA

THRESHOLD LlMIT VALUE: See HAZARDOUS COMPONENTS list in Section 1lL

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, throa and respiratory tact,headache and nausea.
Swallowing-

FIRST AMD PROCEDURES:If in Eyes: Flush with flowing water immediately and continously for 15minutes. Consult medical personnel.If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.If Swallowed. If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED : Keep unnecessary people away. Contain spill withinert material (sand, earth, ect) and transfer the material to containers for recovery or disposal Keep spill out of sewers andopen bodies of water. Floors may be slippery, care should be exercized to avoid falls.

WASTE DISPOSAL METHOD : Bum in adaquate incinerator or bury in an approved landfill.

0
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 pod ventilation is maizuained. Otherwise wear MSHAINIOSH approved
pur suitable for vapor, mist or dust conctnranons ercowu•ered

PROTECTIVE GLOVES: Impervious, coam lined rubber EYE PROTECTION: Safety glasses.

SECTMON IX . SPECTAL PRErCAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adaquate ventilation. Preyet prolonged
breathing of vapor or misL Prevent con=er with eyes. Do not utke inernally. 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 bell~ved to be correct.However, no guarantee or warranty of any kind, express or implied, Is made with respect to theInformation contained herein. Rt is the user's 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.

ea

Page 3 of 3

PRODUCT NAME: ThermoLag 330-1



P&~IE
NUCLEAR ENERGY INSTITUTE

August 23, 1994

Ms. Connie Humphry
Omega Point Laboratories, Inc.
16015 Shady Falls Road
Elmendorf, TX 78112-9784

Dear Connie:

This letter authori=c Omega Point to release up to twelve containers of trowcl
grade Thermo-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 delivcred later this week.

Please contact me if you have any questions.

Sincerely,

Biff Bradley
Senior Projmit Manager

REB/

1776 I STREPT. MW 3.1111 400 WASIuIINCIN. rnc: ;ptx0--j,3f 4IION 202.7-71 MOMW Ala 202.705.4010

~NJG23 94 1:06202 7851498 PRGE. 002ALrj 23 '94 ia:ee



Q/A RECAING REPORT

CLIENT/PROJECT NAME S !/T :U 4

CLIENT/PROJECT NUMBER 1910 0- _7 Fgg4
RECEIVED FROM -1-•

PROJECT LOCATION Omeua Point Labs

7a 1p REPORT NUMBER IAiAS -- 11 0
DATE RECEIVED - -•

DATE INSPECTED ____________

INSPECTED BY:___________________

QUANTITY cO"DO aFf. ACCEPTANCEE

ITEM DESCRIPTION P.O. NO. I.D. NO. MAIL FEC1CWN ExCErPTNA

OrdZ -r 
- Acceop H old REM ARK

.•Wf °-' •- t-o qA-ooq• Y A y y C oj I

S " MA 0 S- c q4- c &6o) &, y y

" M FqA-o!I- y y 6-..
L ifA X __&v, ___ _

0 -2 t)4 X 7 y

AX " -7c R-I e Y 6 .d _

, _A - - - _ 0 _F -0- _ _ x - -
,_ fta KIA r-_ _

_ _ _ _ _- - -0 - -be)-D- -- - -

FORM
1/29/93 (

PROJEC LOATO 0 1a PoI in Labs



Q/A RECLVING REPORT

CLIENT/PROJECT NAME VA
CLIENT/PROJECT NUMBERI !94 &8 '7

RECEIVED FROM 77F---)
PIfl IFC.T I flC.ATIflNI /"m- nn Pnint I "iho

REPORT NUMBER I A____ -____._
DATE RECEIVED______________
DATE INSPECTED I-) -'?4

INSPECTED BY: ______-_____

CUANTITY COW •R.
MATI REC'D OON'/JNA R EXCEPTION: REMARKS

ITEM DESCRIPTION P.O. NO. QUANTITY I.D. NO. YIN RDN TINERErI ACCEPT ANC E

_ _ _ _ _ _ _ QL Rp /N ITE~TrAcetJ= IP~r REM_ _ 
__ _

oA OFA-ex GoT-3 yIt) _

_ _"_" ____ 0 A o -q---%'5 y , v _

I" 12z 0 FAA ___ _004_f'I

F9 -,)- - I_ 10!4___ y A:t

ii 0 __ TFqEqo4g§>

I___ -- 9 3 -D04 - -6z-p-- -- -

I S-T I O

IF: q3 - A 647 y

FORM
1/29/93

ci,

1. -t- 913 3,;L-Ar

PPr)Ag:r-T I nP-ATInM n pni f I he!d!AM Ll 5d

w



THIS SHIPPING ORDER aiirei n. d retained by the Ageant.

,CEIVE. subject to tihe classifications and tariffs itt effect on the date of the isaue of this Shipping Order,,.
17w Modality described bokC. o, accarut good order. excepti ato mrid Iconterns am conditeioi Or Comfort!,0 0oifo iacagesuk*ni.ir frwid. C0*ieneo. Win defamed as ndiate.S boloe..* ýW Sa carrie ( viare ca~rwrier D"ricd ~
twosqrisA in*1 contract as nisionint any olrsori a* coloratio** in ossaesse** of ime wrioerly, uno w C07committa agrees t carr to7 as 05 osaaidc. of elivey at mi sa rfo* o O x it or0. it rjem, overooee to cole to amu!W ca~rrier in@

5a~to to sad =non.805 it is rnhitaniy agreed. a o own carrier of ad or ariy of uad oroferry trier all or any gotten of laki outo to destination. ame aa to ead* dairy, at anly tir~lnee romrmi as or amW of sad1 greely. iat ~.y wvoa

10,C: sertefnae roe~regWe snai be %,0eW to as me 87515 amo coniions. of the uniform. 00"stic SIraignt B0 of Lading 54" o5 (1 ) mt 0unilwmn Frowgt lasadlcasodn ateltatf an Mu s me s r iowa me .s a tad of a 'ati~affrwififoren C

(2 t a n ariciicabile mlot carter crasacaios, or !will 4 1. so . rotor cal-. wnwenwt Shoernoetr alrese t rens ceism Cat am5 artk wimt a u im om. are comattin of no ,aiae oil of Isur. lot ton mrtea, ciau a&Sionir tarolt -,,tr goners

tsw warusertinawn of fre stnsrme and Mu mid terml an coisn 05* are remoy, agreed to try it* srudder anm accostfor 10*ittooll am 7me aswgno

31~It iS 3f~I3G8/18-19 94 Shipper~s No. 21398

Agent's No.arrier ~ C '~AN S IT PREPAID

;onsigned to `11 - LESSLE VALEY %UhCIY / OEAPNTLOATRS

eqstination 16015 SHADY FALLS ROAD State of _________County of________

:oute __ ELM4E:DORFF, TX 78112

jelivering Carrier. Vehicle or Car Initial~:_______ No. 7_____o____
I * - -- C 0,80. 1 ý I jhi -t~a toI Secttionl

KIND OF PACKAGcE. oSCRePrON OF ARI~CLES. SPECIALi MARKS AND EXCFPilONS to Carrolcmns

________ 177

,FA.LLETS CONITAIN::lG: . .. -:- . i ;THERMO LAG 330-1 SUBLIMING COATING
'TROWEL GRADE z 7 TAPR NO, "TC,-33O
6C x 50 LB. PIULS,
STORE ABOVE 32F AT ALL TIMEiS
I x 5 Gal. Pail Containing Temp. Recdrrk

PALLETS CONTAINING:
.. i'HERiG LAG PREFABRICL[ED PAuNELS

.TVA PART NO. 1584X6
5/8"~ NOMINAL 4' x 6'

Rol-LETS CONTAINING:

v, @ CARTONS: TVA PART'NO.
219 rTZCEF47

10 PIECES

I CARTON:
10 ?IECES

V I CARTON:
10 PIECES

V1 CARTON:
10 PIECES

30 PAINELS

TVA-,PAaT.NO140.__23 83 4 C

TVA PART NO. 158340
-3/47?

TVA PART NO. 158100

TIVA PART- NO. -238100

* .j

S9 5ZIN AST'-' E-437 Type 3f]
Wea ~8x8 square mesh wire Co oth

3250,L;<2

T' 3500 LBS

200; LBS..

90 I.BS.i

90 LBS.

80 LBS.

50 LDS3.

Rate

l~-

______ ± L a ________ a ____ ____

The notoe boxes used for this shirpment conformn to ihe specifications set iorth in the box maiker's certificate thereon, and oll other requiremnerts of Rule 4 1, of the Consolidated
reoiih Classificarlon.

This is to certtf that the above named articles are property classified. 0escribed, packaged. marked and labeled, and are in propter condition for transportation, according
) the applicable, regulations of the Department of Transportatiorn.
It ithe shipment moves betwee two ports Dy a carrier by water, the Law require~s that the bitt of Lading shrall state whether it is-carner 3 or shipper's weight
Shippes imprint in lieu of stamp;. not a part of Bill of Lading approved by the Depairtmerti of Trsnsportation.
laTE-Whaere1tle rate is depenilcnt on value, showpes are required to state specifically an wrnting the agreed or declared valuse of th pi'opert)7
be agreed of declared valute of the property is hereby specifically stated by the shipwe to be not exceeding/ /

HI, ~ENT IS CORlRECTLY DESCRIBED

conditions of applicable billc
lading, if thts shipment is to be
delivered to the consignee-
without recourse on the
consignor. the consignor sha!
sign the following statementý

The carrier shall not makt
delivery of this shipmer*
WittIOLut payment of freignt an.
all other Iawfui cnarges

Per
is~arature ol Consignor I

It charges are to be prepaic
write or stamp here. "To In
Prepaid.

Received $ _____

apply in prepayment of tU-
charges on the propel"
described hereon

Agent or Cashier

Per
I The signature Me!

acknowledges only the amoL
prepaid.)

CagsAdvanced:

.C,0 .Aff PMEN

Collectio Fee ___________

i H-M

3

2

-N.

/

.4

J

a~

uloa

ICA.R0~::N
ss-plain

¶7..a C.657 - t. aa.n~ro - ~, a". mas.I

IV.ee - 060 * 3o ce.4711, a 0 3 ai Per ' .*.l.~Tow tal ~a
Per _________________ w Agent must detach and retain this Shipping Orct

THERMAL SCIENCEI INC Shipper, Per _______ and must sign the Original Bill of Lading.
3ermantent post office address of shipper ~22nn C3asflfl Dr., St. LOUIS, MO 63026

COW.

15ý400 ý`--- -1



ur
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFOPRMANCE

TVA CONTRACT NO. TV92362V

PAGE I of 10

DATE: 18 AUGUST 1994

TEMPERATURE RECORDER CHART TAPE NO.

TOTAL NO. OF PACKAGES 7 PALLETS GROSS WEIGHT

PRODUCT DESCRIPTION

THERMO LAG 330-1
SUBLIMING COATING
TROWEL GRADE

EXP. DATE: FEBRUARY 1995

1 x 5 Gallon pail containing
Temperature Recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

QUANTITY BATCH N--!3ER

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
1OOF 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.

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 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

~jL4

71

7350 LBS.

94-05093

94-08008



Page 2 of 10

CERTIFICATE OF ANALYSIS

CUSTOME

TENNESSEE VALLEY AUTHORITY DATE OF SHIP= 18 AUGUST 1994

7 n•_rA DPnTNV TA•nPATnfV

16015 SHADY FALLS RD.

ELMENDORF. TEXAS 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: TESTING/

RELEASE NO:

.CUSTOER ?PART NO:

THERMO LAG 330-1 SUBLIXf!NG COATING TROWEL GRADE

LOT NUMBER-

94-05093

QUANTITY

750 LB.
(15 x 50 LB. -

PAILS

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

ANALY S I S

10.16

SECIFICAT7cN

10.5 + 1.5

EXP. DATE: FEB. 1995

SHELF LIFE: SIX MONTHS FROM DATE OF SHIP=T
STORE MATERIAL ABOVE 32 0 F AND BELOW 100 F AT
ALL TMl-ES

AfHIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
TH LISTED SPECIFI*CATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS

LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA S AVAILABLE FOR ANATION.

REVIEWED BY: /ut /A C4- 7 DATE: 18 AUGUST 1994 PAGE NO. 1
I - ~ /

4l51 21398

]



U' L. Jý
Page 3 of 10

21398

UTm
CERTIFICATE OF ANALYSIS

CUSTOMER

TENNESSEE VALLEY AUTHORITY __________DATE OF SEZPMENT 18 AUGUST 1994

%OMEGA POINT LABORATORY

16015 SHADY FALLS RD.

ELMENDORF, TEXAS 781"12

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: TESTING/

REL~EASE NO:

.CUSTOMER PAART NO:

THERMO LAG 330-1 SUBL4IMNG COATING TROWEL GRAkDE

LOT NUMB2•"

94-080080

QUANTITY

2250 LB.

(45 x 50 LB.
PAILS)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS SECIFICATION

10.01

8.31

10.5 + 1.5

EXP. DATE: FEB. 1995

SIE-LF LIFE: SIX MONTHS FROM DATE OF SHIPMENT

STORE MATERIAL ABOVE 32 0 F AND BELOW 100 0 F AT
ALL TIl-MS

EIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITR 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: /f,2 f(/ ',6' £ 1J. DATE: 19 AUGUST 1994 PAGE NO. 1



Page 4 of 10

'Er PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TF ERATURE RECORDER

TOTAL NO. OF PACKAGES

CHAIRT TA•E NO.

See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA PART NO. 1584X6
THERMO LAG RIBBED PANEL
NOMINAL 5/8"
4' x 65'

QUANTITY BATCH NIDMBER

1
1

4
7
16

F94-02012
F94-03028
F94-03047
F94-04005
F94-07014
F94-07023

30 PANELS
(ON 3 BALLETS)

NO SHELF LIFE ON PANELS

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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



Page 5 of 10

PURCHASE ORDER NO.

TEXPERATURE RECORDER

PACKING LIST

AND

CERTIFICATE OF CONFORMA-NCE

TVA CONTRACT #TV92362V

CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 158400
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.625" +
SIZE: 4"

QUANTITY

0.125" NOMINAL

BATCH NU-BER

1 PIECE
I PIECE
4 PIECES
8 PIECES

15 PIECES

F92-08038
F92-10031
F94-06051
F94-06082
F94-07003

29 PIECES
(IN 2 CARTONS)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMLO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DAVID 0' t-R-Yl'T'/
MA.NAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. 9 2200 CASSENS DR. e ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) o Telecopier (314) 349-1207

DATE: 18 AUGUST 1994



Page 6 of 10

PACKING LIST

AND

CERTIFICATE OF CONFOR.MANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TE=PER'ATUUE RECORDER 4U CHzLRT TAPE NO.

TOTAL NO. OF PACI:QGES See Page 1 GROSS WEIGHT See Page I

PRODUCT DESCRIPTION

TVA PART NO. 238100
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.375" + 0.125" NOMINAL
SIZE: 1"

QUANTITY BATCH NUMBER

7 PIECES
3 PIECES

10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DAVID O`BRYIINTý 0
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

F94-07023
F94-08003



Page 7 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORMaNCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEMPERATURE RECORDER 40 CHART TAPE NO.

TOTAL NO. OF PAC:KAGES See Page 1 GROSS WEIGHT See Page I

PRODUCT DESCRIPTION

TVA PART NO. 158340
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.625" +

SIZE: 3/4"

QUANTITY

0.125" NOMINAL

BATCH N-M.ER

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.

DANVID Q'BRY CNTO
MANAGER QUALITY CONTROL

DATE: 18
BILL OF
MODE OF

AUGUST 1994
LADING: 21398
TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SE1ENCE, INC. - 2200 CASSENS DR. • ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

F94-02053
F94-03047



Tr'
PURCHASE ORDER NO.

Page 8 of 10

PACKING LIST

AND

CERTIFICATE OF CONFO•.1ANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEMPERATURE RECORDER CILART 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" + 0.12511 NOMINAL
SIZE: 3/4"

QUANTITY BATCH N-UMB3ER

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 0 BRYANT/

MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

F94-07014



Page 9 of 10

UT
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORmANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEMPERATURE RECORDER CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 158100
THERMO LAG PRESHAPED CONDUIT
SECTIONS
THICKNESS: 0.625" + 0.125" NOMINAL
SIZE: 1"

QUANTITY BATCH N-T:.B3E R

1 PIECE
5 PIECES
3 PIECES
I 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 0"' BRYA•nT /

MANAGER QUALITY CONTROL
DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

71

F9.2-11009
F93-09045
F93-09047
F94-06051



ur
Page 10 of 10

PACKING LIST

An

CERTIFICATE OF CONFORI-ANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEPE=RATURE R.ECORDER CHART TAPE NO.

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 Type 304
stainless steel, plain weave
8x8 square mesh wire cloth
0.017 dia. wire

QUANTITY BATCH NLý- 3ER

50 LBS.
(IN 1 CARTON)

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DAýVID O'BRYA14T/'

MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SGENCE, INC. * 2200 CASSENS DR. - ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 9 Telecopier (314) 349-1207

71
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QIA RECAIING REPORT
CLIENT/PROJECT NAME E5I/-TVJA REF
CLIENT/PROJECT NUMBER I 1t0 UoO 55: DAT
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ITMDSRPINP.O. NO. I.D. N.y/N YIN ?taEGR(1Y catw&REAK

QcAa a..-.. - - -A Bie

_________ YA 0~ tjA~O 0 1O O I Y Goc ~ J

Pa~~~1? ~ ~ A 'Ax.~4 A- C) I q-~~Y Y 6~~
__________0 LlA y ~0 ~ 4o'~~ Y &ctc3 ~

_ _ _ _ _ _ _ __ y0_m__ _ _ r+_ 0 1. D Fq 4 -Dc~g3 Y Y r-),, n N
t__ IN______ 0 0 F CIA - 0Ro~f y o

t ~ __ t0NA- 14 F 9g-4 - 0944 Y Y

0 1 , 0 Nq-~o~ A, Ec
AJ A- C) liV4Obt? Dj Y~ 1ýx-c

~ *V0-'AJ- FO 10 o 9A -bg oo~ s/L~bi A -

9t~~no Ast6A APA1 X 1 j ,C
FORM

1/29/93 -PýLse I &ta-



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME -T--SV/"-AtJo
CLIENT/PROJECT NUMBER 9D - q755-SS'"
RECEIVED FROM "'-.

PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER -: _____

DATE RECEIVED _______________

DATE INSPECTED _ _________4_
INSPECTED BY:_ _____l______

FORM
1/29/93



STRAIGHT BILL OF LADING - SHORI iUKM - ORIGINAL - NUI NtIUIIA [ Lt

ECEIVED. subject to 6o classifications and tariffs in effect an the date of issue of this Original Bill of Lading. ,,• ,-- *-•

the popt deso,,n d below. in ao•oarent good onW. ecoeot as noted (ci tents and condition o contents; of ,actages unknown), naueda. coneqne . and destned as tndcated below, wrulSid4 Cal ttr ( t 0 bc•ng lne "

tttib A this contract naeariing any Pens or cororatfon mi possessin ot "w Orooerty uuiaer the Wnt-alt) axiees to cof,-k 0* deii•e ry at sa&W destnato-n, d on 0 reom odheveee to del to mustur cur an the -

nite to said deatnatton. It is ntually agreed. as to en carrot of all or any of said proOperty ovet all a any pornof sid ro.. to demtnation ae•• as to each caty at any tie intweted in atl or ary Of sad ptop". hat evry si•csa

tO be petronned heatr oSnil be obtect to all t telerre ar corotionto of the Uniform tDonestic Strait Bi of Lading net forth (1) in Unisormn Freitgt Ct ssfiation in etlean m"de ht e •a• d.o if hs of a rafe or a rai-UO 3t10 W of

(2 th me acecaboi mtor carrier classiteation or tarf it thln is a motor Canne s3110. t Shlooheret by cerfti that he is fanliar with at me t*fatm and onsicttso n of ttS said be of WM . forsth trt the dadintation or bae which goiern

the tmenoortatnon of thtm shilnentt and the saidl termt ard cordu•tdns am hereby agreed to tby the shOWer arid aw for himsed ! atnd his atsnogne.

-r , ~THERMAL 'SCIENCE, INC. -
ST. LOUIS, MISSOURI 63026 .:. 9/23 1 9 94 Shiper's 2  67•,t~~~~~''2 1 .. . .... ..19 9_ Shppl .... . .

artier DYNAMIC TRANSIT PREPAID Agent's No. '____. .. ____...

&onsigned to OMEGA POINT LABORATORIES c/o TVA CONTACT NO. TV92362V (anmie adtdress of ca•tg•ie-Fwor Itio. atu , u.)

Destination 16015 SHADY FALLS State of County of

3oute ELMENDORFF, TX 78112

Delivering Carrier Vehicle or Car Initial No.

KIND OF PACKAGE. DESCR1P1nON OF ARTICL.ES. SPECA~L MARKS AND EXCEPflONS

PALLETS CONTAINING:
'-THERMOT '-PANELS 2

NOMINAL1•L•, 4'". 6½' ITEM1 nl
1ALLETS CONTAINING:

-THERMO-LAG-PANELS 1... 7 PANELS .:
NOMINAL _5/8" 11 Vx6½, ITEM 02 .

ARTONS CONTAINING:
'THERMO LAG PRESHAPED 'CONDUIT-I6PCS ''"

-.250---+_-0.250 .. -SIZE:5 ... - ITEM_-O3
IALLETS CONTAINING:

-ERM-OL-G 770--1. PANELS 30 PANELS'":.
-3/8".-NOM.-- 40"x94" NOM.; -•"ITEM' 04-- ý,•
PALLETS CONTAINING:
ýTERMO LAG 330-1 COATING-TROWEL GRADE

,T0' x'•50 LB7<PAILS" • ITEM"05•'~

,_•OREABOYE_32A BELOW AT ALL TrT
'AILETS.CONTAINING:

THEP"RO- LAG 7 70I-r COATIN(G-TROWETLGRADE •
__20._x_50.LB__. PAILS. . ITE4LO6 -7

STORE ABOVE 32f AND BELOW 100f AT ALL TI

;TAINLESS STEEL BANDING ITEM 07
L/00 X 0O.20 -x 200
;TAINLESS--STEEL,-CLIPS -- -½.-4TM-8-

LOOO clips '(1 b~ox)
STAINLESS STEEL TIE WIRE ITfýfM0

- d16 -gauge"-- • •f-- `_
STRESS SKIN-ASTM E437 type 304 ITEM 10

:stainless steel, plain weave 8. x 8•
-- sqT-mesh-Tvrre -clo th'ýO l-±a-*

RO~l .........

I wOo" (Stolto QXC,1-011o

z= _7I

S."-f7 _

Class orPate

-~ I

-7-F

TT

L _p--7-71

The fibre boxes used for this shipment conform to the specifications set forth in the box maker's certificate thereon. and all other reluirements of Rule 41 , of the Consolidated
'reicht 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
o te applicable regulations of the Department of Transportation.
It the stipment moves between two ports by a canner by water, the law requires that the bill of lading shall state whether it is "carrier's or shipper's weight"
Shipper's imprint in lieu of stamp,, not a part of Bill of Lading approved by the Department of Transportation.

JOTE-Where the rate is dependent on value, shippers are required to state specifically in writing the agreed or declared value of the property.

rhe agreed of declared value of the property is hereby specifically stated by the shipper to be not exceeding

NI'l fENT IS CORRECTLY DESCRIBED.

SPer Shipper

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
tSigna~ure of Consnor.)

If charges are to be prepaid,
write or stamp here, "To be
Prepaid."

3

2

2ý

2

`777v`7cna

THERMAL SCIENCE, INC.
•t rnt et nffi- arddmoa rif ohinoor

Shipper, Per Agent, Per
99nnf floien• lr.. St. Leuis. MO 63026

HM

m7- '7

7

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:

$
C.0. 0. SHIPMENT

C. 0. Amt. "_ _ _-

Collection Fee _

Total Chargs
lsIn. oinity evteI.ts " se nt. Me 

easnon ~d -. o

ow1. no.isent itA il CFA 17.3 toatin on - 3, 19 is
'iSi iniq. Jw 95 30 .9 79 o., V NTEnno

7

HE WEIGHT IS

9,9nnr2ccPncnr St Louis MO 63026lerrinarient rinst office address of Shipper - . I



ur17i PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362v DATE: 23 SEPTEMBER 1994

TM~fPERATURE RECORDER 41 C-LHRT TAPE NO.

TOTAL NO. OF PACKAGES GROSS WEIGHT 10,300 LBS.

PRODUCT DESCRIPTION

/THERMO LAG RIBBED PANEL
NOMINAL 1 "

4' x 6½'

ITEM 01

NO SHELF LIFE ON PANELS

BATCH NUMERQUANTITY

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. 1 7 ,/

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. 9 ST. LOUIS, MO 63026 a (314) 349-1233
Telex: 209901 (Answerback: TSI UR) • Telecopier (314) 349-1207

71

F94-08003
F94-08021
F94-080122



usr PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TM-fPERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION

THEPMIO-LAG 770-1 PANELS
3/8" NOMINAL
40" x 94" NOMINAL

ITEM 04

NO SHELF LIFE ON PANELS

QUANTITY

11 PANELS
19 PANELS

30 PANELS
(on 2 pallets)

BATCH N-MBER

F94-08026
F94-08030

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. - • •6 / 6.i / '

'. Furaus
Quality Assurance Manager

O DATE OF SHIPMENT:BILL OF LADING:
MODE OF TRANPORT:

23 September 1994
21467

Dynamic Transit Prepaid

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

71



C .- ;'j'3

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TMfP ERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS W-EIGHT See Page 1

PRODUCT DESCRIPTION

THERMO LAG RIBBED PANEL
NOMINAL
4? x 6½' NOMINAL

BATCH NTUNBER•QUANTITY

1 PANEL
2 PANELS

14 PANELS

F94-08003
F94-08022
F94-08044

17 PANELS
(on 2 pallets)

ITEM 02

NO SHELF LIFE FOR PANELS

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain. asbestos. ,

G. Furaus
Quality Assurance Manager

O DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

To i



hr 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

VAtainless Steel Banding

1/2" x.O.20" x 200 ft.

ITEM 07

BATCH NTMBERQUANTITY

8 ROLLS

VStainless
1/2"

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



/ur PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION QUANTITY BATCH NUMHBER

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

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.

Furaus
Quality Assurance Manager

O DATE OF SHIPMENT:BILL OF LADING:
MODE OF TRANPORT:

23 September 1994
21467
Dynamic Transit Prepaid

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

N/A



urs PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TE1QERATURE 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

QUANTITY

5 PIECES
11 PIECES

BATCH N1tTHBER

F94-08003
F94-08021

16 PIECES
(in 2 cartons)

This will certify that the above listed THERMO-IAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

G. Furaus
Quality Assurance Manager

O DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

THERMAL SCIENCE, INC. * 2200 CASSENS DR. 9 ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207



ur PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

T-•PERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION

v4HTHERMO LAG 330-1
SUBLIMING COATING
TROWEL GRADE

ITEM 05

EXP. DATE: MARCH 1995

QUANTITY

500 LBS.
(10 x 50 Lb.

Pails)

BATCH NUMBER

94-08008

-/i x 5 Gal. Pail containing
Temperature recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

STORE ABOVE 32F AND BELOW 1OOF
AT ALL TIMES

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

G. Furaus
Quality Assurance Manager. DATE OF SHIPMENT: 23 September 1994

BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71



CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY DATE OF SEIPMENT 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

EIŽ!ENDORFF, TX 78112

PRODUCT DESCRI2TION:

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER*

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:

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32aF AND BELOW 100 0F AT
ALL TfMES

. 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 DATA ,S AVAILABLE FOR EXAMINATION.

REVIEWED BY: 0t/Jf/J4' a / DATE: /ý ?AG N . 1

. . C- --s ,-

4 SN



ccsQ

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATUJRE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION QUANTITY BATCH NUMBER

"THERMO LAG 770-1 .COATINGTROWEL GRADE

ITEM 06

EXP. DATE: MARCH 1995

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:
MODE OF TRANPORT:

23 September 1994
21467
Dynamic Transit Prepaid

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

71

To i



4151
CERTIFICATE OF ANALYSIS

CtJSTOlMM

OMEGA POINT LABORATORY DATE OF SIEPNT 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELENDORFF, TX 78112

PRODUCT DESCRIPTION:

pURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOE PART NO:

THERM0 LAG 330-1 SUBLIING COATING TROWEL GRADE

LOT NUMBER" QUANTITY TEST NO: DESCRIPTION ANALYSIS SPECIFICATION

1000 LBS.
(20 x 50 Lb.

Pails)

A-2

A-3

WT/GALLON

pH

10.16 10.5 + 1.5

8 +

EXPIRATION DATE:

SHELF LI=E: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERI.AL ABOVE 32 0 F AND BELOW 100 0F AT
ALL TINES

*THKIS IS TO CERTIFY THAT THE ABOVE DESIGNAT= MATERIAL HAS BEEN-TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA S AVAILABLE FOR EXAMINATION.

REVIEWED BY: IýJ1)/2aA/121'A, DATE: 2 .. 4Z7/~9 PAGE NO

94-090090

. 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 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION T - PRODUCT IDENTIFICATION

PRODUCT NAME:

PRODUCT CLASS:

Thermo-Lag 770

Latex Fire Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number:

none
Cold Water Paint
none

SECTION H - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white, pasty mastic, no odor.

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 200C or 680F):
EVAPORATION RATE (ether = 1):
VAPOR DENSITY ( air = 1 ) :
Volatile Organic Content (VOC) :

220-240 F
nil

much slower
0.6

0.18 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:
pH

SECTION IT[ - HAZARDOUS COMPONENTS

TRADE NAME CAS #

Ethylene Glycol

* Vinyl Acetate

Fibrous glass,continuous filament
(total dust)
(respirable dust)

I Y

107-21-1

108-05-4

65997-17-3

PERCENT
BY VOLUME

1.2%

<0.15

2%

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



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 Anolicable UEL: Not Applicable

EXTINGUISHING MEDIA : Non-flammable (aqueous emulsion).

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not bum but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS : Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STBIIT ~ STABLE X CONDITIONS TO AVOID: Not applicable

INCOMPATIBILITY (MATERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS [ MAY OCCUR [ CONDITIONS TO AVOID : Not applicable
POLYMERIZATION IWILL NOT OCCUR X !

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES :
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse..
Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD : Bum in adequate incinerator or bury in an approved landfill.

Page 2 of 3



MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 770

SECTION VIRI- SPECIAL PROTECTION INFORMATION

VENTILATION TYPE : Mechanical local exhaust at point of mist release is preferred.

RESPIRATORY PROTECTION : None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE : Use only with adequate ventilation. Prevent prolonged
breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MEN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
Information contained herein. it Is the user's responsibility to determine the suitability of this Information

*for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
*Sheets periodically as new Information becomes available.

Page 3 of 3
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 330-1

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE:

PRODUCT NAME:

PRODUCT CLASS:

(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

Thermo-Lag 330-1 D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:

Latex Fire Resistive Coating D.O.T. UN Number:.

none
Cold Water Paint

SECTION II - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20°C or 68°F):
EVAPORATION RATE (ether = 1):
VAPOR DENSITY ( air = 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 ThV

Crystalline Silica (quartz) 14808-60-7 1-5 %
(total dust) 30rmgLm_3

%SiO2 +2
(respirable dust) 10 im 3ng 0.1 mg/rm3

%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/m 3  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 Hurnans(vol 42,1987) concludes that there is
sufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for the
carcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTP: No IARC: Yes Z List: No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

Page 1 of 3

1.3
10.6
45

Very



MATERIAL SAFETY DATA SHEET

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 bum but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS : Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILITY IUNSTABLE [ F CONDITIONS TO AVOID: Not applicable
I STABLE IX

INCOMPATIBILITY (MATERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR I CONDITIONS TO AVOID: Not applicable
POLYMERIZATION I WILL NOT OCCUR X I

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin. Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES :
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.
Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD : Burn in adequate incinerator or bury in an approved landfill.

SECTION VIII - SPECIAL PROTECTION INFORMATION

OVENTILATION TYPE : Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3
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MATERIAL SAFETY DATA SHEETPRDCNAEThrn-a301

*RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHAvNIOSH 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 PRECAUT7IONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
Information contained herein. It Is the user's responsibility to determine the suitability of this Information
for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes availiabie.

Page 3 of 3
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Q/A RECIVING REPORT

CLIENT/PROJECT NAME TVAI =TSI
CLIENT/PROJECT NUMBER 119 b0-q-75-!; 3- 5S-
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STRAIGHT BILL OF LADING - SHORT FORM - ORIGINAL - NOT NEGOTIABLE
ECEIEDsubjct o te clssiicatonsandtariffs in effect on the date of issue of thiis Original Bill of Lading,.

the OPioli dessbed beto. in apparent good vow.n, eiceot as notOd (conten ard mi 0 o 0 4o nte i ot pwkaesO unnown),. oarked, consqed and destined aw indicated belowi. vih WO ca ter (tinl on er bw undeod

Miiuisi50Ut Ithi mi at; mieai40g anyi pemon o anrmatioi ni txxesn of ote paerty aisa, the conet)ad grees tcarry to " uAWa place at Wrhony at sW0 desnatton, d onats route o~aw-ee io delW to another t;mre onthe
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W~HERNIAL"SCIENCE,I
ST. LOUIS, MISSOURI 63026 ..- M.ý.. I:., 1 f-/.i .

VNtAMTO qTDTTf•Tr " l'DV'D ATT)"
- r~O4~-

Agent's No

Consigned to TENNESSEE VALLEY AUTHORITY % OMEGA POINT LABORATORY (

Destination 16015 SHADY FALLS ROAD State of County of

3oute
el ei Ca e, ix it M 12I

Delivering Garder.._______________ ________ Vehicle-or Car Initial No.________

0 1
1 _

'Ore.' -

--I
rer ~

KSOO OFWýKAGOL DESCntPT70N OF AFXtLES, SPEcLAL MARKS AND ExC-EP-iONS

PALLET CONTAINING

-•I.COLUMNS 1-x

3 FT. LONG (ED TAYLOR)'--'.

- PALLET -,CONTAINING "-' : .--••
,,._•/" ..NC CNDUIT,_V SHAPE- TEST ARTICL,5'

PALLET CONTANING: C

--.- 3 "TNCH CONDUIT -1- FT- "-'STRAIGHT`ý

" 1 "O "~NIN " G " "

-. -I4 NCH..-CABLE -TRAY .-- 1.T

.- TVA--.ORDER/-.-il21494- - -

PALLET CONTAINING: 8 P. ELS
. -SIZE r-4 '•-:x6½. NMIA, ICNS:

•__1.25" + O.250"1 ITEM I

-PALLET "CONTANINING - 7m'7

SUBLIMING COATING " 5 • o.....'

, isoi.COATING-..- ITB.M,,6 6
.1 x 5 gal._ pail CONT. TEMP. RECORDER.

9STORE ::ABOVE 72'F AND BELUW 10UU t!• Kl£YRL.
-7-SICATONSS7-OFýTHERMO{0 -LAG-,330 Q..PRESHAP-ED.,.O

CONDUIT SIZ r .. 1" ,x 250"'' '24 Pc•.-:•c(11
".:CARTONCONF ij ING2•.:t 54-0LL-H.M--LG-

440-75 HI TEMP FABRIC SIZE: 42 INCH X

The bre boxes used for this shipment conform to the specifications set forth in the box maker's certificate thereon, and;
'rght Classification.

a Weigt (,,ub.to correcti-'on )

:74 800'Lb

400 LB.

This is to certify that the above named articles are properly classified. described, packaged, marked arid labeled, and are in proper condition for traraportatior, according
the applicable regulations of the Department of Transportation.

If the shipment moves between two Ports by a carrier by water, the law requires that the bill of lading shall state whether it is "carrier's or shipper's weight-
Shippers reprint in lieu of stanip not a part of Bill of Lading approved by the Department of Transportation.

lOTE-Where the rate is dependent on value, shippers are required to state specifically in writing the agreed or declared value of the property.

1vg of declared value of the property a hereby specificalty stated by the shipper to be not exceeding

1-l=ENT IS CORRECTLY DESCRIBED.nu

-. 4- *a. r.0-n " cm "i ar .04 aW 0-aiNO 
0

r
f•lOO~l~l• Wcinurr in

HM

THERMAL SCIENCE, INC.

Darner VJtflh,., ,Lf.UJ..JO.. .0. ,L.0.4. ,l.UJ.

'SOS"

-~-fl

~~,1'

'-- ,e~

1

1 A~'

'F

'F

1

-w~

4717 -7!r7ý

1"7-,

Rate I =um

-RREý -- -

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 Consinor.)

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.)

Charges Advanced:

$

"C.O. D. SHIPMENT: *

C. 0. D. AmL_. .....

Collection Fee "

Total Charges

Shipper, Per, Agent, Per
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PACKING LIST

SHIP TO:

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

TEM7ERATUERE RECORDER NO: NA

T-YrAT ,NJn n' 9PAC-"WVACr-. 3 PALLETS

P.O. TEST ARTICLE

REEASE NO;

DATE' 7 OCTOBER 1994

BILL OF lADING:

TRUCK LINE
MODER

DY~NAMIC TRUCK PPD
CARRIER.

CHART TAPE NO:

CGROSS WEI(Th~:

INA

1000 LB S
PRODUCT NET BATC:H NUMBER OF ITEMS

DESCRIPTION QUANITY LOT NUMBER PER BATCH/ LOT

.TEST ARTICLES

3 INCH CONDUIT U SHAPE

.N 1 PALLET

3 INCH CONDUIT STRAIGHT
10 FT.
1½ INCH CONDUIT STRAIGHT
10 FT.
(ON 1 PALLET

18 INCH CABLE TRAY
12 FT.

(ON 1 PALLET

NA

NA

NA

NA

TEST ARTICLE
i



I THERMAL15 SCIENCE
Fm IINC.

SHIP TO:

PAGE I OF I-
PACKING LIST

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

P.O # TEST ARTICLE

RELEASE NO;

DATE ;Z
7 OCTOBER 1994

BILL OF LADLNG G

TRUCK LINE

DYNAMIC TRUCK PPD

TEMPERATURE RECORDER NO: NA

TYrrArT ,•n nP P•Ax ( •'A . 1 PALLET

CHART TAPE NO:

(IRfl5.S WA/IrCTF-n"F

NA

800 LB. "LBSq

PRODUCT NET BATCH f NUMBER OF ITEMS
DESCR=IION QUANITY LOT NUMBER PER BATCH/ LOT

LUMNS

16 X 50

10 X 49

3 FOOT LONG/

(ED TAYLOR)

NMODE ;

CARRIER:
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PACKING LIST.

CERTIFICATE OF CONFOPRMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TFPEKATURE RECORDER 007763 CHART TAPE NO.

TOTAL NO. OF PACKAGES 5 PCS. GROSS WEIGHT

PRODUCT DESCRIPTION

THERMO LAG 330 PREFABRICATED
PANELS
SIZE: 4.' x*.6½' NOMINAL
THICKNESS: 1.250" + 0.250"

ITEM 1

QUANTITY

7 PANELS

1

8 PANELS
(ON I PALLET)

BATCH NUMBER

F94-08021

F94-08022

NO SHELF LIFE ON PANEL

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT: 7 OCTOBER 1994
BILL OF LADING: 21494
MODE OF TRANSPORT: DYNAMIC TRUCK PREPAI]

DAVID 0'BRYANT7<T

MANAGER OF QUALITY CONTROL

D

THERMAL SCIENCE, INC. - 2200 CASSENS DR. * ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) • Telecopier (314) 349-1207

27

3805 LB.
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PACKING LIST

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TD=ERATURE 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

QUANTITY BATCH NUMBER

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.

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

7 OCTOBER 1994
21494

DYNAMIC TRUCK PREPAI

AVID ' BRYANT

MANAGER OF QUALITY CONTROL

D

THERMAL SCIENCE, INC. * 2200 CASSENS DR. 9 ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) a Telecopier (314) 349-1207

94-08008



PAGE 3' of .7

PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHARIT 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

ITEM 6

EXP. DATE: MARCH 1995

QUANTITY BATCH NUM3ER

1000 LB.

(20 x 50 LB. PAILS)

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.

OF SHIPMENT:
OF LADING:
OF TRANSPORT:

DAVID O'BRYANT /
MANAGER OF QUALITY CONTROL

7 OCT. 1994
21494
DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. 9 ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) o Telecopier (314) 349-1207

94-09009

DATE
BILL
MODE

17s



PAGE 4 of 7

0.

CUSTOMER

,•- e ?17A T T 1'•. A T~MYD PIT m
TUMSah VIA,11 MI IFlual''

OMEGA POINT LABORATORY

DATE OF SEI_721ýT-

PURCHASE ORDER NO:-

7 OCTOBER 1994

CONTRACT TV 92362V

16015 SHADY FALLS .ROAD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

RELEASE NO:

.CUSTOIb PAR.T NO:

THERBO LAG 330-1 SUBLIIý-NG COATING TROWEL GRADE

LOT N0TfB'ER.

94-08008

QUANTITEr

500 LB.
(10 x 50 Lb.

PAILS)

TEST NO:

A- 2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYS iS

10.O1

8.31

SECITICATION

10.5 + 1.5

EXP. DATE: MARCH 1995

ITEM 5

S=. F LIFE: SIX XONTES FROM DATE OF SHIPMIENT
STORE MATERIAL ABOVE 320 F AND BELOW 1000F AT
ALL TIfMES

TEIS IS TO CERTIFY TEAT THE ABOVE DESIGNATED MATERIAL RAS BEEN TESTED AND DID COMPLY

WITEH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS

W ISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT

ACCEPTANCE DATA IS AVAILABLE FOR EKAM!NATION.

R.EVIEWED BY: DATE:__7 OCTOBER 1994 PAGE NO. 1

CERTIFICATE OF ANALYSIS

cc>;C
21494
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PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TMPERATURE 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 Ni12ER

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.

-DAVID O'BRYANT!

DATE OF SHIPMENT: 7 OCTOBER 1994 MANAGER OF QUALITY CONTROL

BILL OF LADING: 21494

MODE OF TRANSPORT: DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. 9 2200 CASSENS DR. - ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

F92-06031
F93-)6008
F93-")6046
F93-09045
F93-09069
F94-0802i
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PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEXPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE I 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

BATCH NU-MBER.

F94-08021

F94-08022

16 PCS.
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

ITEM 12

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DAVI O'RYANT

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

MANAGER OF QUALITY CONTROL
7 OCTOBER 1994
21494
DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. 9 2200 CASSENS DR. o ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

C .-~r'~
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Page 7 of 7

El PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OflTORER l99Li

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT

NO. SEE PAGE 1

SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 440-75 HIGH
TEMPERATURE FABRIC

QUANTITY BATCH NUMER

1 ROLL

SIZE: 42 INCH WIDE X 60 YDS.

ITEM 14

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DAVID O'BRYANT"
MAINAGER 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

7 OCTOBER 1994
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: ThermoLag 330-1

1
THERMAL SCIENCE INC
2200 Cassens Dr
Fenton , MO 63026
PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED.: 8/24/89
DATE REVISED: 7/7/89
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2"
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION a

PRODUCT NAME:

PRODUCT CLASS:

SECTION 1- PRODUCT IDENTIFICATION

Thermolag 330-1 D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:

Latex Fire Resistive Coating D.O.T. UN Number

none
Cold Water Paint

SECTION II . PHYSICAL DATA
APPEARANCE AND ODOR :Milky white pasty mastic, ammonixcal 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 Ib/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (Ibs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:

SECTION III - HAZARDOUS COMPONENTS

TRADE NAME

Crystalline Silica (quartz)
(total dust)

(respirable dust)

Ammonia
Fibrous glass,continuous filament
(total dust)
(respirable dust)

CAS #

14808-60-7

1336-21-6
65997-17-3

PERCENT
BY" V()T TTU~=

O 'JLu rr'l- PIW.Ui.L ILVI-5% % f

<0.1 %
1-5%

OCCUPATIONAL EXPOSURE LlMvflTS

%SiO2 +2

%SIO2 +2

50 ppm

15 mg/m
3

5 mg/m3

0.1 mg/m 3

25 ppm

10 mg/m3

IIIndicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372Carcinogenicity of Silica: NTP-. No IARC: Yes Z List: Yes OSHA Reg: Not as carcinogenAppears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there issufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for thecarcinogenicity of crystalline silica to humans. IARC Class 2A.Carcinogenicity of fibrous glass: 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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MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
*FLAMMABILITY CLASSIFICATION FLASH POINT: None

OSHA: Non-combustible TEST METHOD:
DOT : Non-combustible

FLAMMABILITY LIMITS LEL: NA UEL: NA

EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not 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

STAIBILY STABLE I X CONDiTIONS TO AVOID: NOt applicable

INCOMPATIRU.BrLy (MATERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR CONDITIONS TO AVOID: Not applicable
OLYMERIZATION__WU NOT OCCUR X

SECTION VI - HEALTH HAZARD DATA

TH1RESHOLD LIM1T VALUE: See HAZARDOUS COMPONENTS list in Section M.

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:

FIRST AID PROCEDURES:If in Eyes: Flush with flowing water immediately and continously for 15minutes. Consult medical personnel.If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VI1 - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill withinert material (sand, earth, ect) and transfer the material to containers for recovery or disposal. Keep spill out of sewers andopen bodies of water. Floors may be slippery, care should be exercized to avoid falls.

WASTE DISPOSAL METHOD : Burn in adaquate incinerator or bury in an approved landfill

SECTION VIII - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE : Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3



MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

3.S~PIRATORY PROTECTION : None required if good vendladon is maintained. Otherwise wear MSHA)NIOSH approved
imzor suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES : Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION 1X - SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adaquate ventilation. Prevent prolonged
breathing of vapor or mist. Prevent contc 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 theInformation contained herein. It Is the user's responsibility to determine the suitability of this Informationfor 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



MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thernmo-Lag 770

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 1/15/91
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION I - PRODUCT IDENTIFIC ATION

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.

BOILNG POINT (at 760 mm Hg):
VAPOR PRESSURE (at 200C or 680F):
EVAPORATION RATE (ether = 1):
VAPOR DENSITY ( air = 1 ) :
Volatile Organic Content (VOC) :

220-240 F
nil

much slower
0.6

0.18 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:
pH

SECTION m - HAZARDOUS COMPONENTS

TRADE NAME CAS #

Ethylene Glycol

* Vinyl Acetate

Fibrous glass,continuous filament
(total dust)
(respirable dust)

107-21-1

108-05-4

65997-17-3

PERCENT
BY VOLUME

1.2%

<0.15

2%

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

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 - REACTIVITY DATA

STABILITY USTABLE CONDITONS TO AVOID: Not applicable

INCOMPATIBILITY (MATERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS N OMAY OCCUR XT CONDITIONS TO AVOID: Not applicablePOLYMERIZATION [WILL NOT OCCUR X I

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin. Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the -nucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse..
Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD: Bum in adequate incinerator or bury in an approved landfill.

Page 2 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 770

SECTION VIH - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHAINIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adequate ventilation. Prevent prolonged
breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
Information contained herein. it Is the user's responsibility to determine the suitability of this Information

*for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

Page 3 of 3
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0
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME -Ts !-FTVA
CLIENT/PROJECT NUMBER I 1 &(0 - C11 5Si A - 555
RECEIVED FROM____ ____

PROJECT LOCATION Omega Point Labs

REPORT NUMBER _______ - _,-__

DATE RECEIVED t Q - 1 •4 -,?4
DATE INSPECTED t b - 1A -9 ej.
INSPECTED BY:Y

CONID CERT. ACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. MATL RECD oN I EXCEPTNONAC P NE
-7-70 _1 Order Fl..'d m n 

ACCeDt- Hold IR ipR K

_________D 5 eC &"-Lo >' 7Dxt ~

I kcb_____c__ 1w_ D v -q4-0qwqo -2•y Y 6M6 ý &,_k

~~A&Ctf\) A, ~ 0 P qA-690ý4VV 6-~

FORM
1/29/93

0
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Consigned to
Destination
Route
flohliwircrinirt rnrriarr

'F~NES.7 VALLEY ,AU7FORITY %. OtfIG YUINT LA.H

16015 SHADY FALLS RD

ELŽNETDORFF, TX 7S112

State of County of

Ui~kwlis nr Par Initial
- ut-I-

-~ Nn'~ ~ -

K940 OF PACKAGE, DESCRIPTION OF ARTICLES, SPECIAL. mAReS AND EAUEFINS '
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tit'.~~
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=~efbre -ose used for this shipm-ent conform to the specifications set forth in the box maker's certificate thereon, and all other requirements of Rule 4 1, of the ConsolidatedFre~ttClaasfcaon.

TThis is to certify that the above named articles are property classified, described, packaged. marked arid Labeled, and are in proper condition for transportation, according
to the applicable regulations of the Department of Transportation.
It the shipment moves between two ports by a cariner by water. the Law requims that the bill of lading Shall State whether it as "carrier's or shippers weight."
Shippver's limprint in lieu of stamp, riot a part of Bill of Lading approved by the Departrrent of Transportation.

NOTE-Where the rate is dependent on value, sl~ippers are reguired to state specilically in writing the agreed or declared value of the property.
The agreed of declared value of the property is hereby specifically stated by the Shipper to be not exceeding -===

THIS SHIPMENT IS COR~RECTLY DESCRIBED.

C, WEIGHT IS
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/ Shipper
1'.. - I

Subject to section 7 ot
conditep~ab -bill-of

lading, if this.stm~i to be
delivered to the consignee
without recour .se on the
consignor, the consignor shag
sign the following statement
The carrier Shall niot make

delivery of this shipment
without payment of freight and
all other lawful charges.

Per-~
(5.grmbre of Consigor.)

cf carges aeto be prepaid.
write or stamp here, "To be
Prepaid."

Received $ -____ tic
apply in prepayment Of thE
charges on the propert,
described hereon.

.- 7-:71
Agent or Cashier

Per
(The signature herc-

acknowledges only the amoun-
prepaid.)

Charges Advanced:

C. 0. D. Amt ~ ~ $

Collection Fee__ _ _ _
.T~o

w c- i

7i 'C

INC. ~Agent mwust 4ýtah and retain this Shipptng Oitle!THERMAL S.CIENCE, IMShipper, Per ______us__
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PAGE 1 of 2

El PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: OCTOBER 1994

TE142ERATUIRE RECORDER _ _ _ _ CHKRT TAPE NO.

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

QUANTITY

5 PANELS

40

18

63 PANELE

BATCH NUMBER.

F94-08026

F94-08030

F94-09009

ITEM 4

NO SHELF LIFE ON PANEL

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT:lZ
BILL OF LADING:
MODE OF TRANSPORT:

OCTOBER 1994
21499
DYNAMIC TRUCK PREPAID

IVTD 0

1ANAGER OF QUALITY CONTROL

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



umr
PURCHASE ORDER NO.

PAGE 2 of 2-

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: OCTOBER 1994

TMfPERATURE RECORDER

TOTAL NO. OF PACKAGES

CHART TAPE NO.

SEE PAGE.1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 4 INCH
THIC:-ICESS: 1.250" + 0.250"

QUANTITY BATCH NLTHBER

F94-080218 PCS.

8 PCS.
(IN 1 CARTON)

ITEM 13

NO SHELF LIFE ON CONDUIT

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT: 12 OCTOBER 1994
BILL OF LADING: 21499
MODE OF TRANSPORT: DYNAMIC TRUC

-D4.ID '•.':

MANAGER OF. QUALITY CONTROL

K PREPAID

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



Q/A RECSIVING REPORT
CLIENT/PROJECT NAME
CLIENT/PROJECT NUMBER I • D / -[-I
RECEIVED FROM T--V-A
PROJECT LOCATION Omega Point Labs

,REPORT NUMBER 1 ?M4 . I I •-?
(5ATE RECEIVED 5 - 3- C-A
DATE INSPECTED $ -31 -94-
INSPECTED BY:

FORM
1/29/93



7 0 2"

YWT-SW;,,.B-.SWEC-R?4-...65 .-. 5;A-•
.05129 4/5/94 1•AEI;,

FE:3/4/94 4L E E L•T'
I i... iUA& LE STRAI I- T,METI. ibE

fW, i•?•,, ON 6" CENTERS-,,HOTfThIPPEL"--
GALVANIZEEJT 47.2 ..

Io "WO X 4 SIOE RAIL X 12i,.-O,.G" -"
P/N 06-1402-q012-e ..
LEVEL C O DMSK:o2.0
FOR USE WITH ELECTRICAL ACE-i,:Y FI RE'
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C.

0/A RECEIVING REPORT

CLIENT/PROJECT NAME "T'S I "T"!/VA REP

CLIENT/PROJECT NUMBER I ig)t-q~712 ýC; gb• DATI

RECEIVED FROM ______ _ _ DATI
PrCIFCI:T I QQATION Omena Point Labs .. .,

ORTNUMBER - WI'•4 •

E RECEIVED "7- 1," -5C744

E INSPECTED_____________
an'1vel ny o l ŽA4-4-07%...-

ccYo D CEM. ACCEPTANCE
QUANT ID. . MAR RECO CONTAINER EXCEPTION REMARKS

ITEM DESCRIPTION P.O. NO. I.D. NO. YIN INIEGRIrY ACa REMARKS

6k" • "LLM __ ,,,°  c °  1' Y • ; •v•
?:." M1A -o - o ,

a-- MA I 0 D LsoA Y 4m pJt x

ýJA AI D x

t___ _ k - - ~ b -3( -ý I_ y_

9~~ 
-) -A - - - - - - -

_ ___ 
-1 -l. --

=

FORM
1/29/93



TVA 144 tFO-b-)Uj

SHIPPING TICKET ,"~I. a~.i~-uv*g )~ U ~:i

SHIPPER TINESSI VALLEY AUTHORITY

SHIPPING BROWNS TIUZY NCIZAR PLANTSTOREROOM

POINT r mWww$ sL ttt11 7114 1
OF ORIGIN N"AT1m.& 91 wj 3 7.14 i-w

AUTHORITY I•' OLIYUIG1"-'lI-IPS-VIPI

TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

T OWICA POINT LAN DEBIT

16015 SHADY FALLS IOUD
ILUINDOI?, UZ 78112-9786

BILL TO
CREDIT

IQUANTITY DESCRIPTION PSC - ITEM NO. QUANTITY UNIT

ORDERED BIN No. DELIVERED UNIT PRICE AMOUNT

I CONIDVT. C-CLAIP, 1-, 1512 16 IA
2 C€OMDIT C-CLASP, 2-, 1515 16 ZA
3 CONDUIT C-CLAMP, 2.5-, 1516 3 I1A
4 CONDUIT C-CLANP, 3", 1517 12 IA
5 CONDUIT C-CLAMP, A-, 1519 53 IA
6 CONDUIT C-CLAP, 5m, 520 3 IA
7 JUNCTION BOX, #A3L6013612LP 2 ZA

8LBOW, 90 DIG, 314", STEELS, IChAL3S LL I lA
9 ILSO, 90 DEC, 3/4", ALUM, IALU34 LL I IA
ELBOW, 90 DEC, 4", STEEL, #GAL4EL 7 IA
CAP, 1", IPLGI00 2 ZA
CAP, 2", ILC200A 5 EA
CAP, 3", #PLG300A '. I A
COUPLING, 3/4", ALUKIIrN 2 ZAI CONDUIT OUTIET, 4" 7 IA

OA-G

127: 1023000

FOR TI9lIN.-LAG FIZl TISTING

3 PALLETS 1 1056L3
SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED

SHIPPING NOTICE

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USE :

OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

METHOD OF7114119 9 4 G. B. L. No. TV N/A SHIPMENT FED Zi

TO BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COST MATERIAL RZWD_ 19__
CARRIER'S NAMEOF

CHARGE CARRIER
DELIVERY MATERIAL CHECKED

CHARGES IN BY
TOTAL STORES LEDGER
COST POSTED BY



U 1S05 2 7 /fl 7 1 R C K I N G N U M B1 8U U1
LJn Dafte

From YorN ) T . as PrBINt O 
1Yo. N vler Vey JfWfst To (R ecPlants Name) e nDo-A NNY 

_2--n
TV/ RO N RO ERRYON No.0 I7h 1ý (TveA/d R wN FE~ UCLEAR P"

0 1OXL~cA POIN? LAB
B R O WIN S F Er y R ON10 

5 A DC ity 
stabRI4 

CityP 
Stmrp a oe nATHE Stte SADFALLS ROAD

ATHENS AL EP 6 Reqj\ City8~ 
2~ 9. 8

YO70 ./ NEE (WtW W24 y1,a ELMENDOi- ...

ACL k Address

(Cht*AT Oe bx)Da yAD~pCM HNDNGState 27P qw~
SERVICE 

% Emp.ýi( C hec i M .u 
u" 

D ate
A WAr w LocATI n*1 2WA) 0> Q R uu s 

Federal Express use
16_QU 

Vw Base Charges
0 

Third P"12 0 FEDE pAK 4 -5 8 Stee Chg 1hsn Del Chg. lObG 012 JF t P A . 5 2 0 FM E Dr PAK 31 0 3 75FE O 

De la e Value C harate13 ~~~ ~ ~ S Fy3jkw~~ lR Total Total Toa 
Dca atV e e

3 1056 
' ecerved By.

1 4 0~ ft ow IEr j D AN/B EU 
G O O D S ( 11 0 . d .,B 

E 
( c w ) 1 

T O t a l C h a r g e s

Pauomy 41O~ 0 ~ .

Datefr r Receive FedEX E loyee Number
~ -44-M, 

R.__ 
__ 

FRMATsi 5gOWAIGHT.7 - x

for 1
4~~ H0DYftVq 

4*~ S. - .
( 19 9



707
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



0/A RECEIVING REPORT,04o

CLIENT/PROJECT NAME -T",i / )TV k
CLIENT/PROJECT NUMBER 1!O•':7 I,'- &7
RECEIVED FROM .T"- k
PROJECT LOCATION Omega Point Labs

cOmI CERT.
MARh_ RECO

Y/N Y/N
CONTAtNER
INTEGRrTY

DATE RECEI'

FORM
1/29/93



0/A RECEIVING REPORT
CLIENT/PROJECT NAME "'"tIA- / TS I
CLIENT/PROJECT NUMBER 7 - I.0 - T 52
RECEIVED FROM -"¶7A
PROJECT LOCATION Omega Point Labs

- - - I - Y -

COND
MAn

Y/N

CERT.
RECY
Y/N

REPORT NUMBER__-___(___
DATE RECEIVED -"3 -q

DATE INSPECTED jt-6-41'

INSPECTED BY: 0- _."i::),•I

FORM
1/29193



0/A RECEIVING REPORT

CLIENT/PROJECT NAME "-Vp, /-rs I
CLIENT/PROJECT NUMBER I I-,), n73
RECEIVED FROM -'\"V/
PROJECT LOCATION Omega Point Labs

CONDO CER.T.QUANTITY MATL RC ICONTAI
.NO. I I I - l I.D. NO. I yN Y/N INTEGRI

REPORT NUMBER I =%.
DATE RECEIVED - -

DATE INSPECTEDEC"
INSPECTED BY:______

FORM
1/29/93



SHIPPING TICKET

MUME VAL AUMI~fPOINT
OF ORIGIN.SHIPPER

wua, MMEU, ki. M351 5-25-
.19

SHIPPING v 1EIWTI2P_'A2 11"AU A I ITI.JtIDITV DM1 ~IVI1S SWV. , -S
TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

am=G POUT LAB DEBIT

11015 SHANY ?"LSW
ILIMDO3. TZ 781U2

BILL TO
CREDIT

OUANTITY PSC - ITEM No. QUANTITY UNIT
ITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

L 2 Conduit, 3/4" Alaximm AW--442H( 2 PC
21 3 Coduit, 2" Aluzziwi AVK-543K ~ 5 PC

3. 1 Coaduit, 2.5" Alauulnua BU~- Z1X 1 PC
4. 2 Conduit, T' Aluminum WD-OWIA 2 PC
5. 22 Conduit, 4" Alwalim ]MV-087A 22 PC
6. 2 Coadmit, 3/4;' StI (AND-0lAY) AWD-014Y 2 PC
7. 2K 10 Coadult, sU (MrOLSv) AND-015W 10 PC
a. 5 Conduit. 3"' sti AMD-019L 5 PC
9. 14 Conduit, 4"' StI AWD-;;207 14 PC

10. 1 Conduit, 53' sti SAY-741J 1 PC
I1L 1 Conduit LB, 314" aludmeas BTY-197i 1 1A
12. 5 Conduit LS3, 2" aluminum mT!-56w 5 EA
1 1 Conduit La, 2.5'* aluminum JITY-26W~ 1 RA

4 Conduit LB3, --il aiuelzm BTY-265V 4 RA
15. 1 Cod st , 314" sti M I MY.6 1 NA
1?6. 1 2 Cnulat La1,J" Stl ZTh- 77 BC 2 RA
17. 7 Conduit L3, 4- StI BTY-1911 7 sk
11. 2 Conduit Co~upling~, 314- Stl BV-325X I RA
19. 4 Cenduit Coup hag, 1" Sti ALD-523& 4 RA
20. 3 Conduit Cowling, .3- Sti1 IIU-ý444 3 IA
21. 15 Conduit Couplings, 41" stI BD-652 15 1A
22L I CoadvIt Compling, 3/4" Alwainiiinii mT-644 2 RA
23. 5 Conduit Co~rpl~ag, 2" Almiau IV-326V 5 &A
24. 1 Conduit Coupling, 2..V A1mmm BCW-557-4 1 LA
25. 4 Conduit coupling, r Alvala.. IMT-7321P 4 Z&
26. 8 Conduit Coupling, 4"' Alwmlm JZET-7321 &8 R

Thia =mtsrial shiipp" per am* frm Cul Dya= of 5-25-94 I=a

REiBRmc TmR aIG f9400031347

SUIPPID BY MUMIT PU1 11511cT6 PIN K. I~ M
SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED__

SHIPPING NOTICE

5-25- 1994 G.B .N.T /A METHOD OF OVU19 __ .. L N. T____________SHIPMENT _________

111TH MATERIAL WI.IEI~

NO OTHER PACKING SLIP IS USED:
O THERWISE. TO CONSIGNEE UNDER
SEPARATE COV ER.

To BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COST______________ MATERIAL RECEIVED_____ 19
CARRIER* NA

CHARGE _______________ ______________
DELIVERY MATERIAL CHECKED

CHARGES ______________IN BY ______________

TOTAL STORES LEDGER
COST ______________POSTED BY ___________



C O N S IG N E E C U S T O M E R C O P Y (B L U E ) . . . .

OMEGA POINT

16015 SHADY'FALl
SiENDORF'

I•E IVERY RECEIPT

•E ITE TRANSPORT

INBOUND TRAILER SHIPPER

A 8 ~~~T VA396402.26886 DNT NUCLEAR PLANT
t FREGTBILDUMBER BRO S FERRY RD

3 9 1 '6 3 4 0 2 5 A T H E N S A LR3Y R OTX 76112 IITYRTEBY •SCAC IDES " 02521271 (205)729-2000
2M I SNT Ab'VZAR

1 0 ) 6 
0 

205 )I 72 200
OVERNITS PHONE NUMBER PICK UP DATE RGBJ *59O74

.6o, , -o , /9 B;O 156'4,00 v4
' (210662-0966 05/25/94 OCT AD Dv BD" II B HIIIo| ltJ

COLLECT
THIS AMOUNT

"ATION COMPANY 
-



4
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME -FvJc
CLIENT/PROJECT NUMBER i t ;.ý.10
RECEIVED FROM -- kI -

Iln' I11'T"'I I f•P, ATI/tlkI

REPORT NUMBER I1 3 - IIA I
DATE RECEIVED -5-Ct-' --4
DATE INSPECTED 5-IO-ýA
INSPECTED BY: •.

Ca'ID CE)'. ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. w Y/N ,NyIT,3Rf AXeEPTo REMARKS

_ __, _ _::__ - - I. A:•epI "

N__ _ _ _ _ _ -

-b-t - -T

FORM
1/29193

(/,m1nnA Dninti l-hc
EMrUF.ýJL- LI, J•II.LlII •.llDUyw - w~nl -u " b



TVA 144 (FD-P-70)
SHIPPING TICKET

SHIPPR AZZ VILLIANS POINT SPRING CITlTM 37381 4-28-94
OF ORIGIN 19

SHIPPING NUCLEAR STORES wilimp Al ITI'I"et'DIrV
MARK WILLIAMS

TO 0MTCA POINT LABORATO1113,INC ACCT No. (DO NOT INCLUO- TRANSPORTATION CHARGES)

160,15 SIADY WALLS ROAD DEBIT

ILR*NDOlIIT, 78112-9783 AlCOUD ONLY

BILL TO R
CREDIT

QUANTITY 1 PSC--ITEM No.1 QUANTITY 1 UNIT
ITEMI ORDERED DESCRIPTION BIN NO. I DELIVERED UNIT PRICE AMOUNT

T'IS NATERIAL TO 9SED IN A PIRE I
SHIP P9E J.J. PiERCE
HAT 1OUG6T 0 375 90 754401

ES371G PROI•GA•

itU Itu 1x2Kx21Z3XXZZX~ I~xxzxxzz ~ cxzxiz I zziwxxz*-*xxzxxxzxx -

SHIPPING
WEIGHT

CONDUIT 3
7200922"

13,gsalv.

ELBOW 90 deg,3 Is
1008122

STRAP STAZINIG 3 Is PIP&
429813

ALL ITEMS QA 3

-S

~74~./ '1

AWD-019L

ILRJ-4SA

IJU"4091

TUaIS TEzlI'RI M IhS 30 2ADIOACTIVIT
TRANSPORTATION CHARGES

I I

DATE SHIPPED 4-21-94 METHOD OF MOT19 G. B. L. No. TV SHIPMENT

-SHIPPER'S COPY

RETAINED BY SHIPPER AS RECORD OF SHIPMENT.



0/A RECEIVING REPORT
CLIENT/PROJECT NAME T-CS / '-rA

CLIENT/PROJECT NUMBER h -

RECEIVED FROM ___VA_
PROJECT LOCATION Omega Point Labs

REPORT NUMBER A f.i .7 4 G6'iG)
DATE RECEIVED___-____-_ __

DATE INSPECTED 7-/ -'i4

FORM
1/29/93

'_o



TVA 144 A FD-3*70)

TENNESSEE VALLEY AUTHORITY

SHIPPING TICKET No.

SHIPPER TE, ZSMS MUMJ2 A1THR0ITT

a PPIN G

POINT nKAR ATPMS, AL. 35611 07/15 94
OF ORIGIN 19

1khZ OLTWL SWY.. M&?S

SHIP TO ACCT No. ADO NOT INCLUDE'TRANSPORTATION CHARGESA

On" P T In 3 DEBIT

16015 SHA"Y FA=L RD.S 00.IK gL~5 iDOR, '*L 78112 0005121.

BILL TO
CREDIT

QUANTITY PSC- ITEM No. QUANTITY UNIT
ITEM ORDERED DESCRIPTION BIN NO. DELIVERED. UNIT PRICE AMOUNT

1 STE 3/4"' FAL 13= ZA

2PLO 2 1". I KA

mIS MAMMRAL SEIPPE FOa TEEDwLkc MM

1•7 : 'TnatuWI• 400031947

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

E S 07/13 90 3 N METHOD OF ND MT

SHIPPED 19 . B. L. 0. TV_______________SHIPMENT

TO STC FILLED IN Y I COST MATERIAL -•= D______

RECEIVING OFFICE CARRIER'S NAME OF
CHARGECARRIER

TO BE ENCLOSED WITH MATERIAL WHEN SERIAL- NO. OF FORM A MATERIAERLCCEA *LV ~ MATERIA
L 

CHECKED
NO OTHER PACKING SLIP IS USED: CHARGES IN my
OTHERWISE. TO CONSIGNEE UNDER TOTAL STORES LEDGER

SEPARATE COVER. 16771 COST POSTED SY



t- 4

UETHIS AIRBILL FOR SHIPMENTS WITHIN THE CONTINENTAL U.SA. ALASk4 AND HAWAII. - PACKAGE
OISINCALL 800-238-5355 TOLL FREE. RCIGN BE

s- Date__ ___ t7~l If
From (Your Name) Pleaae Print

Co VpAiny - j 4 ERj y N ,CLL;.

CitySte

YOUR INTERN4L BILLNG REFERENCE INFORMA1ION (otUonaI) (FiIV24 odradesm i

Your Phone Number (Verny Important)

(2 7 C, Al,

Cmi CanIMN 1 804wSsn 2r78d Aecipils FftexAbo wNo 3F EWli Puiiy FeEeiA= No. 4 ad BAC0Cr

CasIV __________

0, SERVICES(Check onily -ne boxr)

"nw LVSNgw

16 LIFEDEX LEITSER

12 FEDEI PAK

13 LIFEDEr BOX

14 EFEDE TUBEE

PACKA~ZGING
56 FEDExLET7ER

52 LIFEDEXPAK
53 LIEDEX BOX

54L FEDEX TUBE

30 LI ECONOMY- 46 fl 7
tueniwlleaane1us 0 GOVT

Pdl~ di 41 .~JPACKAGE

I LIHOLD~rw ATE rti'oN wEEKAY
'Fi" SsOnx HI

2 DELIVER WEEKDAY

31 [:]OLD ATFEDEXLOCATIONSATURDAY
,F- .i Swciba mI

3 LI DELI VER SATUJRDAY

Special Handling

4 L DANGEROUS GOODS E. i.W,.

6 []DRYsICE

oi~lva i'lla X %W... q94 III

12 [] HOLIDAY DELI VERY

(Rtecipient s Name) Please Pints

Total Total Total

DIM SHlIPMdENTIChaiqeanis vwigrni

Resar Staop 3 C DroBx

2d•~~'C~aii S -r a S~a'i

Emp. No.

Li CaSh RecOW4ei
o RetunSwn,
o Thid Party C1Chg.To Del.

Street Address

ICity State

Received By:

x
Date/Time Received

Recewiss Piioe Nmw iivef lVimm-vo

I' De~partment'Roor

-ea~ra COLln.

1 ase ý-arges

Zip

FedEx Employee Number

Releae
SSignature:

REVISICN DATE -3 94

FORMAl 'ISO

RECIPIENIT'S COPY

Codes.)

D AT PEDEXLOCATION. Print FEDEXAddrsss
9t
'eass

cityyt P~qie

DELIVERY AND SPECIAL HANDLING I EGT Y ~Af-~ (Check serices refquired) : o

,9mA),~n -'I 500.,

70 [L] OVRIG 80 7 W-A
ZO... FREIGHT FRElsoIGHT- ii 5

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

-4-

N--- -C.0 w - -



0/A RECEIVING REPORT

CI IFNT/PROJECT NAME

CLIENT/PROJECT NUMBER I\k- toe) -q'-7 I Tip, • 7
RECEIVED FROM "- A.-.
nnr•f IC"T I f"PATIAJ rm) aa Pnint I nhit

REPORT NUMBER I 3 -J15 t ,L1

DATE RECEIVED "7-9"-

DATE INSPECTED
I LI ~' I~ r ir1 g~ r~j. (b Z.~.

UaoNTI O CEFIT. ACCEPTANCEQUANTI'•Y MkAT. FIECO CONTA INqE E XCEPTION!.'REAK

ITEM DESCRIPTION P.O. NO. I.D. NO. y IN YN INTEGRITY REMARKS
ODIAZ Rsn'd zz

1" _Q~ ; A( / 6r> ,e

cr

FORM
1/29/93

"O,

1-s I / I-Vlq-



'Aw
0'

0 0
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME TS / TV REPORT NUMBER I4q j%
CLIENT/PROJECT NUMBERII3/,C) -9i•)r5-4b+'7733I-R?& DATE RECEIVED-il

RECEIVED FROM _--7AK 1DfATE INrSPFCTED '--7'-

PROJECT LOCATION Omeaa Point Labs INSPECTED BY: (1 Ps

QUANTITY CONtD CERT. ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL RECO CONTAINER EXCEPTION REMARKS

Y/N Y/N INTEGRITY REMARKS

r Rp.ip.c.

C_ C _R3 _7~-t _ __d rýt )
9N"-Y,,' • .., t4A o,5- o ,)-, Y X &• L K - -

AI 0/ 0 5.0 p, K JA•r6)u0 Y A), 6e&4 0)±-,_ X

___W isi?,Nl&i 'YI K\O Qi-v Y

FORM
1/29/93



TENIN•-SlbE VALL. r.Y AUTHORITY
TVA I14 (FD.S.70) SHIPPING TICKET

J.?. WILLIAMS POINT MR SPRINGCMI'T, S 37381 8-2 94
OF ORIGIN 19

SHIPPING aATTS MR NUCLEAR PUnT AUTHORITY X*DIS HALL PROJ M~ LI.
To ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

l POLlrY LAIOJI"mJ IES, INC. DEBIT

16015 SHADY IALLS 2D
EMEINiDORY, = 78112 0001AP9
AM[T: MARK SAUZY

BILL TO
CREDIT

QUANTITY PSC - ITEM NO. QUANTITY UNIT

ORDERED DESCRIPTION BIN NO. DELIVERED UNIT PRICE AMOUNT

1 4 IN LB R3B329W 5 Ili
24 I GASKET U5B3OP 5V` EA.-
3 1 IN 2LG CO BPPLT77 2 v- FA.
4 2-1/2 - 3 111 LB COVER NBT792X 5 V" 1A,,-
5 2-112 -3 I UI GASKET BGP836C 5 b U --
6 1 IN GASKET BPQ.43N 2 - ZA,
7 V2N GASIXT 31730W 5V A .V
8 2 IN LB COVER AQP157N 5.- A,,

QA LEVUL Ili

FOR TESTING

SHIPPING DISTRIBUTION OF _FC
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED 8-26 19 94 G. B. L. No. TV METHOD OF 'pE tA

0 -INSPECTOR'S COPY I CERTIFY THAT THE ARTICLES OR SERVICES LISTED ABOVE
HAVE 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

SHIPPER

No. 362-94-0974--t



0
Q/A RECVING REPORT

CLIENT/PROJECT NAME "_ Z Y-L/A-
CLIENT/PROJECT NUMBER I I ,-, 7
RI=r.IFIVi=rl FRrM "\I A-
PROJECT LOCATION Omeoa Point Labs

REPORT NUMBER A K -D

DATE RECEIVED_________
DATE INSPECTED

INSPECTED BY: __ _ __

CON: CERaT. ACCEPTANCEQUANTITY I..N. MATL EX-EPTIONCREMARK
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FORM
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TVA Id4 (0F-5.70)
SHIPPING TICKET

No.No 5694-01057 • )"

SHIPPER TEIMSiM 'TA=L AUTE02=T POINT N-24 A ES, -a. 35611 892,-lg9OF ORIGIN .= A3

SHIPPING .&RMS JmW X.UaJ .-. A I I'TI-h IfDI'T"V
EM 01131, SMIT., Wr~S

* TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

MU POT LAB DEBIT

16015 MUM FALLS IW I
B•LD UI, T[ 781±2 0005131

BILL TO
CREDIT

QUANTITY PSC - ITEM NO. QUANTITY UNIT

ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

.100 C tdt, Metal, Rigid steel, GalV., AD-015W 100 IT
1.0 IU. Dla 1 10 XFTLG

Shipped per the attached letter.
TharmolAg FIIIm sad Aupacity Testing.

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED_ _ _ _ _ _

SHIPPING NOTICE RI

TO BE ENCLOSED WITH MATERIAL WHEN SE
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER. IS

1994*__G. B. L. No.

BE FILLED IN By
rCEIVING OFFICE

[RIAL NO. OF FORM

'77

METHOD OF "
"

TV ifPA SHIPMENT _ ______r

COST MATERIAL RECEV D 19

CARR AIER'S ar-wI slf
CHARGECARRIER

DELIVERY MATERIAL CHECKED
CHARGES IN BY

TOTAL STORES LEDGER
COST POSTED BY



5/20/94

TO:

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied to you by the TVA Browns

Ferry Nuclear Plant in support of the Thermolag Fire and Ampacity

Testing your facility is working on.

If you have any questions or need additional information

please contact D.P. Burrell at 205-729-7589.

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant
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0/A RECPVING REPORT

CLIENT/PROJECT NAME M ET / A
CLIENT/PROJECT NUMBER 1110
RECEIVED FROM_ ___ _
PRO.IECT LOCATION Omeaa Point Labs

REPORT NUMBER -_I ___

DATE RECEIVED -9-

DATE INSPECTED_______________
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TVA 144 (FD-5-70)
HIP IG T C I I I

SHIPPING TICKET No. G

TVA - aORACS CXOWDE POINT
OF ORIGIN flUSCLE SECALS, AL 8-24-

SHIPPING€;T F• P • 'r) M

ACCT No. (00 NOT INCLUDE TRANSPORTATION CHARGES)

]OOWA 101 LAB DEBIT

16015 Shady Fal. loa, Record only
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AM: 1. D. black

BILL TO
CREDIT

IQUATTITY PSC - ITEM NO. QUANTITY UNIT
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SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

0
7 - EXTRA COPY TO

TO DIVISION OF PURCHASING. CHATTANOOGA.

TO PURCHASING FOR ALL PERSONAL PROPERTY SHIPMENTS AUTHORIZED BY FORM St. TRANSFER ORDER. OR USED AS
EXTRA COPY AS REQUIRED.

3FN---94-007 1

SH-IIPPER 19

POM Sgivia SHtOPS A I ITI-I(•I•ITY
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5/20/94

TO:-. 3 2ck"

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied toyou by the TVA Browns

Ferry Nuclear Plant in support of the Thermolag Fire and Ampacity

Testing your facility is working on.

If you have any questions or need additional information

please contact D.P. Burrell at 205-729-7589.

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant

AUG-19-1994 12:50

TOTAL P.05
P. 09?%205 729 4622
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&GA. 00Z Q/A RECEIVING REPORT

0 CLIENT/PROJECT NAME 7",VA/-7-rS Z REPORT NUMBER /24•E J J..0Q

CLIENT/PROJECT NUMBER____,-__ -- "DATE RECEIVED

RECEIVED FROM __ __,4 _ _ DATE INSPECTED
_____________0 ______ PROJECT __ -OATO C) P- ___REI E

PROJECT LOCATION /, INSPECTED BY:

P.O. NO. OR QUANTITY CNTRL CERT. CONTAINER ACCEPTANCE
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TVA 144 (F0-3-70)
SHIPPING TICKET

No.
35694-00010

SHIPPERTMMSSnZ V.ALL1! AUTSIXTT POINT AT2U; L 3511 10-4-
OF ORIGIN S'A'9 1- U

SHIPPING iS I A U13= FE lLAim Pll AIITI-4C~PITV

TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)
OMZ.A P0OUT LAB DEBIT
16015 Sam FMLZS =OAD
LM,• oVR, TX 78112 00035=

BILL TO
CREDIT

QUANTITY PSC - ITEM NO. QUANTITY UNIT
ITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

1. 40 5* Co12uit BA!-741J 40 iT
2. 20 3" Conduit AWD-019L 20 IrT
3. 20 2r Conduit v-" h=l-017Q 20 rT
4. 1 3" IronL3 I- B33!E-589C 1 21
5. 1 3r LB Cover tll ITZ-383T 1 IA
6. 1 1- LA G.aket .- 337v I UA
7. 1 21'IJ Craer t-" 3ST-381T 1 3A
8. 1 2" LU Casket L--- BT!-336T 1 RA
9. 2 1" ronBa IBvz4--771-C 2 %A

10. 2 1V LB Cover flr-375R 2 EA
11. 2 1" La Casket M ITT-329V 2 RA

Weis =teriel mpp.U*d to support the
Thermolag Fire and Am iJ4ty TeJtina

qA III

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES
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SEPARATE COVER. 1677

94 I/A METHOD OF 1 TWO-DM •0
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^L NO. OF FORM
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CHARGE _____________ CARRIER
DELIVERY MATERIAL CHECKED
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TOTAL STORES LEDGER
COST POSTED BY ,

ounk m". V ý%n





0/A RECA'ING REPORT
CLIENT/PROJECT NAME 77/A 5/
CLIENT/PROJECT NUMBER /1 - Z' -- '---5 -

RECEIVED FROM_
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7-I'A
OmAhla Point Labs

REPORT NUMBER /-7 "//q6D
DATE RECEIVED /0
DATE INSPECTED 11

INSPECTED BY:

QUANTITY COW CrF. ACCEPTANCEITEM DESCRIPTION P.O. NO. - I.D. NO. MATL WN C ER EXCEPTIONHoEMARK
Y/N YIN fMGRFiY Acp.2LRlr EAK

CoA" r57% " "" , 0 & 0 P•5z-S-WS,< Y r~o,, t)4j)
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TVA 144 (F0-5-70)

SHIPPING TICKET

SHIPPER L 3. V

SHIPPING emimhW~460 mhiw~iiI~i

POINT o •w #
OF ORIGIN

* S L C f S IL - 2 - Uablaur.

10-11 199

6

3

6

SHIPPING
WEIGHT

5s two Bx•l ooududt &trap

PIN P2558-50 " 964707 It U3

2" two e cmndu:t strap
PN N2558-20ZG U* C0350

008070 It 2 2-18--94

1 two hole cmduft mtmpa

PIN N2556-10B lot C0149
"D 331168 Ibm 5 4-6-93

shipped per VI peg psickmg I
and memo ft Larry ta o I

DISTRIBUTION OF
TRANSPORTATION CHARGES

Blm-296U

AWR-628?

.m

3

6

DATE SHIPPED 10-11

. SHIPPING NOTICE T

TO BE ENCLOSED WITH MATERIAL W.HEN S
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

19 . B.Lo.TVMETHOD OF---94;. B. L. No. TV SHIPMENT • l

O BE FILLED IN BY
ECEIVING OFFICE

ERIAL NO. OF FORM

677

COST MATERIAL RECEIVED - 19
CARRIER'S NAME OF
CHARGE _ CARRIER

DELIVERY MATERIAL CHECKED
CHARGES IN BY

TOTAL STOR.S LEDGER
COST POSTED BY

Iv a. 4 ~i~y

I U NC. N•UlL) Uf -jzl k -l I ~ m I•.jU I r l7 'l I T *

TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES i

Wv DEBIT

'ISM Shae Ms. Rd
U~g !Zazw 79M1

BILL TO
CREDIT

-UANTITYJ PSC - ITEM NO. QUANTITY U UNIT A

ITM,RoDtOERT1E 
DSRITO
DESCRIPTION BIN NO. DELIVERED UNIT PRICE AMOUNTI. - ,

,13-ff



Q/A REC 4OING REPORT

CLIENT/PROJECT NAME / REPORT NUMBER / ./ 4 " /910
CLIENT/PROJECT NUMBER /Z 61 - •9•'•53 -- 5-3 -5',ATE RECEIVED-
RECEIVED FROM 7"11-A DATE INSPECTED
D0 0 n IIM P T I C•l ,A T Ir'M A m cmn • P nin t I •hc ... . . . . . . . ...

QUANTITY co•c~' ACCEPTANCE
T DSRPI P.0. NO. MATL RECD CONTA-ER EXCEPTIONAN REMARKSITEM DESCRIPTION P.O. NO. I.D.NO.WN Y/N aEMGrrY Accept_ _ _ _ _ _ _ _ R an' - -Hl Rp.iprn

2- N,4 A)/A 0 A o zo - '/ /U /l X

_ _ _ _ _ _ _ I_ _ _ _ - - X

FORM
1/29/93
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PREPAID

OCOLLECT. P o u~ j ~ ,s ~n vic e IN C .
SAN A,.N BOX 460289

S A N P A NH O N E 7 8 2 4 6 . 0 2 8 9.HO,, (210) 826.81i10
RRC NO. 4756

.2



~b2
W~j

BTY259N WBN-SWEC-R93-7273 EA

1006841 12-28-93 IT* 2

QA LEVEL III PEG DATE: 12-9-93

CONDUIT OUTLET,ELECMI,2",

THD RIGID HUB,TYPE LB,

P/N1 LB-200-M
STORAGE LEVEL C MED/6230

BLN236H WBN EA.
44286B-01 03-12-90
QA. LEVEL III STORAGE LEVEL C
CONO. OUTLETELECT. TYPE LB,FORM 35
PN:LB5OO-M
MFG:APPLETON ELECT.
SANE3606 NS/6200 ROR

?r:LVER." CONDUIT OUTLET STORAGE LEVEL. i C
,. LANK STAMPED STEEL . ,UNIT:EA

ACCT:6,00 .
, .SANS3081

ANu:...7 - -
:• • :"' :: "-." " -:°" '--

~,'" .. q..



0/A RECEIVING REPORT
CLIENT/PROJECT NAME -Trs / -F-\fA
CLIENT/PROJECT NUMBER jkq
RECEIVED FROMQ0,6tCT1.
PROJECT LOCATION OQmeaa Pnint I nh~

REPORT NUMBER 1 C -- I Ib

DATE RECEIVED "7-G -94
DATE INSPECTED -'-94

INSPECTED BY: C~: -•,-

ANTTY  coN CERT. ACCEPTANCE
MATn. ECO CGJtAER EXCEPTION REMARKS

ITEM DESCRIPTION P.O. NO. I.D. NO. YIN YIN I"tMRrrv AcePt REMARKS

~ 1 - ~i&x~cY Y 650X"X 'A.• NMA AD

_ _ _ _ _ __z 1 -'L -M -4 - -7 - - -w - - -I -

FORM
1/29/93
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PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Irnc. '

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

Elmendort, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

1-7/5/94 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

"Set. Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requiremnts."
QA Approval 0-

Special Instructions Ordered By: Uleda Patton

I Project #: 11960 'r 17/f•?S'
Total

Shipping

Tax

$301.85

Invoice Total $301.85

Please include MTR's (Material Test Reports)



i.., - 2

A 1.

-SALES ORDER29564 *

TOLTEC STEEL PRODUCTS, INC. DELMIR PICKING TIOET
5390 DIETRICH
SAN ANTONIO, TX 78219

BILL TO: 000477
OMEGA POINT LABORATORIES

16015 SHADY FALLS
ELAENDORF. TEXAS 78112

PURCHASE ORDER: 1125-9
PLACED 3Y:.CLEDA
SHIP YIA:
COMMENTS:

ORDER DATE: /05/q4
SALESMAN: CASEY HARNS
ORDER SHIP

!NE 9TY. 9TY COD PART NUIBER

SHIP TO:
OMEGA POINT LABORATORIES

16015 SHADY FALLS
"ELMENDORF, TEXAS 781120000

TELEPHONE #: l512) 635-81q0

REQUE37 DATE: ?7"5i14

DESCRIPTION 4EI8HT

CHN 3X4,iX420
'NG 4XCO7

3" X 4.I1 CHANNEL X K0
4 X 41 1•/ X 20

T' EI BHT: 1076 LBS

RE LI VED BY: c -

28.75 235.75
25.80 66.05

,NET BEFORE TAX
TAX ...........
GRAND TOTAL...

rXTEID
COST

301.80
23.39

325.19



I I'UJCTURAL METALS, INC.
$911, SEGUIN, TEXAS 78156-0911
512-372-8200

4f 
1 V9 

~t.

CERTIF6 TEST REPORT

The following tests conform to the requirements
of the specifications listed.

WE HEREBY CERTIFY THAT THE F0 ')WING DATA
IS A TRUE COPY FROM TESTS P N4ED IN OUR
LABORATORY.&

DAN SCHACHT
QUALITY CONTROL MANAGER

12/ 8/92

SIN# S76813
BOL NO- 89374105

INV NO
INV DATE

V145995
12/07/99

SLJjvv

TOL TEC PRODUCTS
5390 DIETRICH
SAN ANTONIO

78219

S 8000
H TOL TEC
I P/U @ MILL
P TX

HEAT T YIELD TENSILE ELONG R.A. BEND TEST DATENO SECTION SPECIFICATION # PSI PSI % IN % DIAM RSL ROLLED LB/F-01099 F qiX1/'2 ASTM A36-89 1 19000 73500 31.0 8 0601922 .701109 F 5X3/8 ASTM A36-89 1 50500 70200 32.0 8 060192 6.201415 L 3X2X1/4 ASTM A36-89 1 53800 77700 29.0 8 062392 1,002376 L 2.5X2.5X1/q ASTM A36-89 1 55000 76500 28.5 8 081792 3.902888 L iXiX1/2 ASTM A36-89 1 51200 75500 29.0 8 091592 12.602973 SQ 1 ASTM A36-89 1 50000 72000 21.0 8 091992 3.303369 L 1.25X1.25X1/8 A36 MODIFIED 1 56900 85900 21.0 8 102292 0.903559 RD 1 ASTM A36-89 1 53500 75200 23.0 8 102992 6

HEAT
NO C MN P S SI CU CR NII MO CB I _ _AL_ CEB

t~ACI )~. IL ,~'70 J'4& BHNr

01109
01115
02376
02888
02973
0336S
03559

17. C

.17
.17

.20

.19

.21
, 19

v./,/7

0.70
0 + 77
0.741
0.63
0. 65
0. 79
0.,AR

.007

.015
4009
.010
*008
.018
.011

.030

.025

.038

.02-1

.027

,. iý

.19
.18
.21
.19
.16
.18

- 1A

V. 18
0109
0.19
0.08

0. 111
0.08
0 20

0 .", . ' L. . I ...'." .. . J t . .. M. .L.J I .L .' .LV

V. L'
0.13
0.17
0.19
0,15
0.15

0.18
A .,I 11

.051

.016
0j5
.041

.012
A A I

'001
.001
.000
.000
.000
.000
.000

.0020

.0020

.0020

.0010

.0110

.0010

.001O

HIS STEEL IS MELTED AND MANUFACTURED IN THE USA AND IS FREE FROM MERCURY CONTAMINATION IN THE

..002

.001
.001
.003
.001
.001
.001

PFROCE

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(512) 372-8225.

I, I ..

I 

I I

IEMARKS:"



bIIKUL; IUKAL ML IALb, INL;.

BOX jkSEGUIN, TEXAS 78156-0911
210-37200

S 768400
S115812

NO D9418932

NO V183809
DATE 04/28/94

~r-I- I Irlr-u I r-o I rI'tI-UI- I

The following tests conformoto the requirements
of the specifications listed.

IS A TRUE COPY FROM TESTS PERFORMED IN OUR
LABORATORY.

0 TOL TEC F'RODLUCTS
L 5390 DIETRICH
El SAN ANTONIO
T
0

DAN SCHACHT
QUALITY CONTROL MANAGER

S 8000
H TOL TEC
I F/U A MILL
F SEGUIN

78219

T YIELD TENSILE ELONG R.A. BEND TEST DATE
SECTION SPECIFICATION # PSI PSI % IN % DIAM RSL ROLLED LB/FT

81 C 3X461 20 ASTM A36-91 1 52500 75600 31. 8 110292 4.100
45 F 3X3/8 20 ASTM A36-91 1 51800 75000 27, 8 12209v 3.720
39 L 3X3X3/16 20 ASTM A36-91 1 54200 75300 31. 8 010391 3.670
33 L 4X4X1/4 20 ASTM A36-91 1 54200 77000 31.1 8 021894 6.600
94 \4 REBAR 20 ASTM A615-93 GRADE 60 1 66000 103000 13.0 8 1.750 OK 042394 0.640

AASHTO M31
?5 \4 REBAR 20 ASTM A615-93 GRADE 60 1 65500 102000 12.6 8 1.750 OK 042394 0.640

AASHTO M31
72 L 4X3X3/8 20 ASTM A36-93a 1 52100 76300 32.5 8 040994 8.500
51 L 4X3X1/4 20 ASTM A36-93a, 1 53100 73900 30.0 8 041094 5.750

C MN P S FSTIC U CR NI MO CB V AL CE BHN.. .. . . ... . . .. ..M.. .. . .. .. . . .A .I .E. .
0.17
0,13
0.09
0.12
0.12
0.12
0,10
0.17
0.25

0* 18
0,160.16

0.16

0.15
0*21
0.20

*052
.051
.064
*061
.046
.038
6044
.056

.000

.000

.001

.000

.001
.001
.000
.002

.0010
•00 10

. 0030

.0010
*0020
.0030
*0020
.0030

*002

.003

.001

.002

.0021
000
.001

100% MELTED AND MANUFACTURED IN THE USA AND FREE FROM MERCURY CONTAMINATION

517
517
517
517
517
517
517
517
IN THEF PROCESS

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(210) 372-8225.

4/29/94

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
.03t
*031
* 02C
.036
.040
* 022
* 027



Q/A RECEIANG REPORT

CLIENT/PROJECT NAME "" I / '•TV4 RN,,_
,, CLIENT/PROJECT NUMBER -7q R7EPORDATE RECEIVEDR - i-

RECEIVED FROM IIzt". ..... DATE INSPECTED '- -3-PROJECT LOCATION Omega Point Labs INSPECTED BY: 0__ iz-

Ua NTITY MAT cEM.CNARECP1N ACCEPTANCE
ITEM DESCRIPTION P.O. NO. UANTIT I.D. NO. MAIL IN EXCEPTION: ACP E REMARKS

40L4~ '~ 0 u ~ 21>' •2 y -

FORM
1129/93



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

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- -7 8/24/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Tubing-6n x 6" x 1/2- 40' $0.00

Sec SPecial Instructions Regarding
Purbahsing Specifications for Quality
Aglurance Requirements,"
OA Aomm_______hAA -"

Total $.0.00

Special Instructions Ordered By: Cleda Patton

Project #: TSI/TVA

Invoice Total $0.00

Please include MTR's
Total

Shipping

Tax

$0.00



TOLTEC STEEL FRODUCTS. 114C. E.IVER PICKING TI1l
ý3qO 0IETRICH
S21 1.TNIO. TY 722i9

LL TO: .01).147 .
ONUA POIVIT LABORATRIE3

--! 4t-S:AYFALLS
EL,"EUDORF. TE;!-SA

PISRCHASE _09tE-:: 144-1

0,;. D - .HI

L '!T:(., _* - COD.; "AR,2.C0
Lj2T MT IDf:'c,0

'411 %Ci

3HIP TO:
OMEGA POINT LABORATORIEE

,".... .SHA ' z , CWL: E.OFY TAUQ
ELIýEHDORF. TEM~1 "12 78]i20000

: . N E FT.EI

MUST 44"S ITR
; * 14

L i.IGT 1 IESH USab B

40

2~ ~LUIl1NUi¶

NET BEFORE TAX

GRAND TITAL...

r•C

-?41.1i3
7294

10 14 .07

N L" MU

5 AL4
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. 2 .. ., 0 0 
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172HU rHm' U"AJ=YW VAWL9ITZT R GXWAWMjsz. W=.ft
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0 fl,{, Q/A RECEIVING REPORT
CLIENT/PROJECT NAME .'REPORT NUMBERJ .j....
CLIENT/PROJECT NMBER I DLI tb- 9 ATE RECEIVED:. jL*Sii-
RECEIVED FROM 1> DATE INSPECTED ' .E-1k(-
PRO"JFCT I O")ATION fl•man• Pnint I =ha. , "-

.. V I " .INSPECTED BY: L-

Q NTITY MATL E 0'WAW-CACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. MAT. ' DY/N YN EXCEPTION• REMARKS-~~~ ~~~ Q re -•'___ ..... ..... ., . ,._ _Acceotl Ropjimrplp•

/21, 
NY/

SFORM
1/29/93



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

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 / • --- •1 Their Truck 8-25-94

Description

3-1/2"x2-1/2"x3/8" angle -iron

Asstir-c, Rquirrn .t
QA Aporovalim ._a.
Date 4

C)rdered By: Kerry Hitchc

Project #: TSI/TVA

Quantity Unit Extended
Ordered Price Amount

1 $44.57 $44.57

ock Total $44.57

Shipping

Tax $3.45

Invoice Total $48.02

Item No.

A.

Special Instructions

Please include MTR's.



ASALES DRDER2925q*

TOLTEC STEEL PRODUCTS. INC. -aELI PIKIW TICKET
5390 DIETRICH
SAN ANTOGUIO, TX ?R219

BEILL TM 0004"177. -R-O-IE
ONEGA POINT. LABORATORIES

ELE SHADY FILLS
ELMEMNDORF. TEAS 78112

SHI VAE. Q f: .. . .

SHIP ')I.:... ...

SHIP TO:
OMEGA POlINT LABORATORIES

1615 V HAD" AL
ELMENDORF. TE.AS '781120000

TELEFH~2hE ~: ~21O) ~35-~t0('

PRE UE T "-MTE: .325S,2
S.,-LESN:..: ".:ISEY H.RUS -. _.....-ORDER SHIP: 3

N e TY C"D -APT lU IsER 7LESCRI F r N
•TE•O
C•STýE IGHT

3-12 62-1!2X-3f 9 "A' *t 3 ? .91 44 .57

-TL*-UEIGH4T- L3S

RECEEI'ED ýY

NET BEFORE-TAX

GRAND, TOTAL...
-3.45
48.02-



? ..

STEEL IAS Q HpkinsSt.,South, Whitby. Ontario, Canada LIN . OWAS Lo

.TEL: WW6TfY 9D5665-SS1 *Torjo4To 41 &3&4.51 MLW8 R~I g~lhra -s C.-Stlutm.- FAX: 805-668.8469 MON 20-18-209 RVDUGi162 MAaIRER

TESTING LABORATORY REPORT . .
XCOMPTE RENDU DU LABORATOIRE D'ESSAI JUL. 1994 97068PHYSICAL IOIMMS CHEP.M IANALYsm U. 182025 098I' :. .:•.PROP Riti .VA Y C.: - '_ .,E 20 :.2J . PHYSIO UGUE

* 108 B(*$1G3Towt( RD.
SHELBYVILLE'- .-IDIANA

46176
- .. _'-.[ - . _ I .

AYTENTION.-<?

SEE B ELOW O AE i0

CHANFNELS 1- 014.75 , c6255 58995 PsI '8hY1 PS'I 25.0% IN ASTH-A36:%•  I : " ' " : o1,•T .. 4'• •
IA SPECS: 33081... PART #: PART NAME: AI 79G3
'8B.3L613 -- - " :-

C |N P S S.
[ 0.1700- 0.6700 -0.0050, 0.0160 0.1500

ANGLES - :STRUCTURAL
3 I/2 X 2 /1/2:X A/2- C338a7 50240 PSI 75932 PSI 29.0% IN 8 IN ASTh-i36-91 SA-36

I.... ASTh 79 G36- A3MATERIAL SPECS: 0105961 .. , ,s 709 G65-* B 0 7 1 7 7 - - • : " ' • ' J ` " P S A M E : # .: .

0.1900 0 .7600 ' d.a O 15"0 " -

ANGLES - STRUCT•R•L.
4 X 4 X?5116 C6.904 52263 PSI 78902"PS 28.0, IN 8 IN ASTh-A36-91 SA-36

MATERIAL SPECS: 01 1084
* F-04643

0

I.

1

ROUND BARS-NON-ALLOY

MATERIAL SPECS: 05.15 19.
* X-23757

PART N.:

C MN P S
.2100 0.8500 0.0070 0-.0200

7 45 49536 PSI 73057 F

PART' #;

PART NAME:

St
0.2080

. .1 . •
• ,:,-.!, ...

51 30.0% IN

PART NAME:

8 IN

ASTM 709 GR36

ASTM-A36-91 SA-36
ASTH 709 GR36

c MN p $ SI
0.1900 0.7300 0.0050 0.0240 0.1900

:~~~~~V r • o e ,
, .. . .

3.:V THATESM ARE A MUa ANDU

-91 SA-36

*1

I.

I..I 4

.i.
I..

PSI 30.ox rn



•• i•i:: !I¸ ¸

CLIENT/PROJECT NAME llLT-- -VA1 RFPC~RT NIINARFI

CLIENT/PROJECT NUMBERI -q60-c['7 3T-•37 91--157-40 DATE RECEIVE-D
RECEIVED FROM n.TI IM. Pfi.PTF

7- •-,91 -¶i

PIPA.II::1. I flCRATIfNI• fl•mn-in Pnint I ~hQ' INSPECTED BY:

FORM
,1/29/93 ,=.-c

PPOAI:rT I 0(ýATIMJ r) a Pni t I mh!d 5d U 2 1 ý I -

Q/A , RECE II .REPORT

cw CERT.

QUANTITY M ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. yML YCN INER EC O REMARKS

L I.B.......- Acce-pt Hold I R .t

& YaN '' Ig)t 0 FLT'/ij. Y__
e__ 11 3:0 Tu~A~ fX &eO -

_ _ _ _ __:_ ... -r -[Recd -- " -. --.--.. .--.

, ,NSPECTED BY:

ur
1

, 'i J : ' . ,.,



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1132-0

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

.Ship To:

Accounts Payable Cleda Patton
Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 .Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784, Elmendorf, TX 78112-9784

Order Date Ship Via-P.O. Spec. No. Date Required Terms
7/20/94:_ Their Truck 17/21/94

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 Sp~c.ial Instructions Regarding
Purchasing Specifications for Quality
Assurance Require rts.4"
QA Approval -_ __T

DateT-gD -g

Oruered cy: Clew rdaLLon

1 Project #: TSI/TVA-Deck7

Invoice Total $247.42

"-1 -

Please include MTR's (Material Test Reports)
$229.62

$17.80

Total
Shipping

Tax

"01 1' UU %0"a[ ll~ b Ul



WN

TOLTEC STEEL PRODUCTS. INC.
5390 DIETRICH
SAN ANTONIO! TX 78219

BILL TO: 000477
OMEGA PDINT LABORATORIES

lA6I5 SHADY FALLS
ELMENDORF. TEXAS 78112

plHASE ORDER; 11329
-" LACED BY: CLETA
SHIP "I".
C OH M~iEN TS ;: . - " -

S OR DER 2B271

IlELIVER PIEXINI TICXET

SHIP TO:
OME3A PO1tV LABORATORIES

16013 SIADY FALLS
ELMENDoRF, TEXAS 781120000

TELEP.ONE Ih 912 132-8i00.

ORDER-,DATE:. ,,c-.9.
SALESMAN: ýZASEY HARiS
ORDER CHIP

INW Y QT71 COD -PART NUMBER

)! 1I FLT " I2 .
02 1 I TUB 44C6(X20

RLUESI DATE: 7,20,,4

DESCRIPTJN
EXTEND

COSTWE I SH]T

112 'A212 X 20
X.4 X 250 " 20

30.15 126.40
516.!0 103.22

T W EIGHT: 652 LBS

-RECEIVED BY:

49NET"BEFORE TAX
-TAX.........
GRAND TOTAL...

* *229*6

247,42

. l



B/L 8' 72969

10nOLCo STEEL. PRODUCTS, INC.
" *' 539-1 DIE ze;CH AD.

SAN ANTONIO, TX 78219

43579
SOLD TOLTEC:'.
TO: 5390 DETRICH RD.

SAN ANTONIO TX 78219

SIZE HEAT CUSTOMIER
,GRADE NUMBER PO NUMIBER

/2 X 12 345-0467 1534
ASTN A36-93iASNE SA366-89

/4 X 12 334-2690 $534
ASIN 1A36-93/ASftE SA36-89

/2 X 10 343-0913 1534
AStH A529-92' D SO

/8 X 9 343-0790 1534
ASTNA36-93/ASIIE SA36-89

X IX :1/9 I 332-2362 8534
AST,! A36-93/ASIME SA36-99

X 2 X, 1/4 341-1165 $534
ASTI A36-93/ASNE SA36-09

X 3 X 389 342-0736 $534
ASIN A36-93/ASflE SA36-89

X 4..1. 341-1085 1534
ASTI A36-93?ASME SA36-89

x B.2 343-0661 $534
AST '36-953/VASHE SA36-09

NUCOR Tr

A Division"of NL oporaition
JEWETT, TEXAS 75646 (903) 626-4461

CERTIFIED frILL TEST REPORT

TENSILE
PSI
73600

73700'

81800

65500

80000

70500

63700

70500

72300

YIELD
PSI

50000

49100

56400

47700

59500

50400

43800

49800

54400

a INCH
SCAL

ELONG
g

27

23

21

25

28

30

27

25

24

c Sn Si S
: 17 .74 26 .03

.13 .72 .21 .03

.23 390 .26 .04

.16 .75 .22 .04

.15 .82 .24 .04

.15 .75 .22 .04

.13 .71 .16 .03

.12 .82 .25 .03

.20 .85 .25 .04

SHIP,
TO:

P
.02

.0I

.02

.02

.02

.02

.02

.01

.02

Dale 94

TOLTEC
5390 DETRICH RD

v
.000

.000

.000

.000

.000

.000

.000

.000

.000

Nb
.000

.000

.000

.000

.000

.000

.000

.000

.000

Lu Er N i Mo

.48 .09 .11 .033

.26 .14 .10 .031

.40 .16 .12 .040

.38 .10 .12 .038

.37 .20 .16 .049

.48 .17 .17 .057

.33 .1a .10 .024

.60 .13 .11 .034

.55 .15 .13 .057

MELTED AND MIANUFACTURED IN U.S.A.
%ICHIEJ MrETALLURGIST



Certif ication 310

Hanna Steel Corporation Cust P.O.:
Tube Division Date Shipped:
3600 Avenue C IfhTf 2W , T .. Tall
P.O. Box 558inoc#
Fairfield AL-3s'4

Sunbelt Metal S Ship

- To:_P 0 Box 43839
Austin TX_ 78745

8731
5/11/94
3-4410470,LTECý 33TEEL r-RCCUCTS, INC.

3941.03 5,390DIET :CH AID
SAN ANTONI, T'X 782119

Sunbelt Metal Service Inc

SoUth Loop 4

Bua0X781

*715071
)NT INUED

.531-79.--
53179-
53184

'46004 1

35060 f

4301112

3223 c
3224 .C

.......... .- ~ u u .I.p . 1... ----- ----

22X3~RC 3/16-HRA500- --- 20-.-000FT

01403 -A5 .. .......... 76, 00.
45472, 5 0 500-. B- 8 7 . _. - 8,500 76,500

5126 5001362,,000 000Oo 2
-TotAl Weitgh ....7,....

....2 ... ... 8 .0 1 .0 0 .0 3 0... ............. ..... ...
..12 2.... .1 . 4 ~.......... .. ....... .....................

Total Weig t - -,-6- --------- --------- . . . . .

)ea1403C -- MN-.-- -S,-
304G.... --!.10 7290 .01 0127 Q

2S. ...... 717-----H-A-7So 20-.OF
851226 0090-- .-50300 6 , 0 3

T.t a W e..h ... .. 74 0 - ..... .... ..................

...... ..... .N S............ .... .

3522, -... -1/---A8 . . 7... -R50 0 13 ------------ ~-

~6.0
~7.0

1.0

0.0
0.0

im Stool Corporation
2 Commerce Avenue
1ox 588

;Qod, Alabaima 35054

NSNo. 00-402-9294

SUBJECT TO TERMS AND CONDITIONS ON BACK

:milton -Stewart
Me-tallu'rgist,

hiWd

5/1 2/94

B82

B84'

B 8

P80

Ong: , 1K 0

391000



QIA RECMiVING REPORT

CLIENT/PROJECT NAME T ) TVJA
CLIENT/PROJECT NUMBER lk QO g• -"i
RECEIVED FROM- ','tL
PROJECT LOCATION ' Omedg P01nh Labs

- : REPORT NUMBER q" -. ", co
- DATE REICEIV ED -L1 -t7 4

-~ iDATE INSPECTED 1 -

-: ::' INSPECTEOD'BY :,______-- ___::_
- I '- Y - Y - ! -, V

P.O. NO.
QUANTITY

O'rdrfa a,-,•, 0
I.D. NO.

I,2•ND
MATI

Y/N

cREM

Y/N1 1:, , ' ,!
JToGANERrEXCEPTIONE

ACCEPTANCE

Arp.pntl Hold I QoIgI
£ ~ I ~&iM~ I I 4 & d I hI~~ £ **~*~ I

,4'1'A

REMARKS

FORM
i/29/93

AýJ6 1-I&.1col



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

-Bill -To:

Omega Point Laboratories, Inc.

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

PO Number:

1154-0

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls-Road 16015 Shady Falls Road

Elmendorf, TX 781.12-9784 Elmendorf, TX 78112-9784

-Order Date -Ship Via .. P.O. Spec. No. Date Required Terms
9/17/94' Their.T-ruck 9/21/94

Quantity -Unit Extended
item No. Description Ordered Price Amount

... -1/2"x.-1/2'xl/8"x20' Angle Iron $6.51 $26.03
ANG 1-1/2xCO1

-"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require eIs."
QA Approval________

Date.. .J, ,

special Instructions 0 rdered By: Kerry HIltchcock

Project #: TSIfVA

Invoice Total $28.05

Please include MTR's.
Total

Shipping

Tax

$26.03

$2.02
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' •M AND CEM .cc: ir- C. A.TA C C E P T A N C E::'•,'(0 AN IT MAR ':!M0M, CONTAWR EXCEPTION' E A K
ITEM DESCRIPTION P.O. NO. U I.D. NO. REMARKS_______________- ____,_..... ___Ordei____R_ O' . -/ - -m m rr Ac e t H ol d~ J a h~ - -*

FORM
i /29/93

Q/A RECEIVING REPORT
CLIENT/PROJECT NAME ''~u / 7wp~4EPORT NUMBEFL1~L.-I~' ~
CLIENT/PROJECT NUMBER1 \q v•-O - ,1i .D1 -•ATE RECEIVED 7- 7 -4•
RECEIVED FROM ,--Z- :: DATE INSPECTED 7 -94
D:)I rI Ir( T I rP A T l M 1ir 'm ann n P nini I nh , .. . . ' ( "i h r z .

)



PURCHASE ORDER

Vendor:

Summers Electric
2400 Brockton

San Antonio. TX 78217

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1121-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc..

16015 Shady Falls Road .16015 Shady Falls Road

EImendorf,-TX 78112-9784 Elmendorf, TX 78112-9784

Order -Date- Ship Via P.O. Spec. No. Date Required Terms
6/27/94 Their Truck. 6 /. 4 [30

Quantity Unit Extended
Item No. Description. Ordered Price Amount

1. :7 Strand Bare #8 Copper Wire 1000 $0.69 $690.00
_BARE8STR

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval - '- -t.-.
Date 6 ,- D7ýcq

Special Instructions C)rdered By: Cleda Patton

I Project #: 11960
Total

Shipping

Tax

$690.00

Invoice Total $690.00

Please include all Certificates of Conformance
to Catalog Specifications



07/26/94 07:08 'C210 824 0419 SU]ERS ELECTRIC Z002/004 L #
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- ORIGINA•.
a A N
FOMPAy

PACKING 5LLP

FROM 4QET!
* .. .1t24-C] rx rft91
S., N T 1:

1'

4 ~j c-
I -N T LPA-!TCLIATORE.S

1601 VHROY FALLS ROAD
A.,N: ~ACCUUNTS PRYAYLE-D7PT.
ELME-'•URF.- TX ?8-2

UNECA I OIjT LOR.rORIEE
ý,0•1S5 SHADY PALLS ROAD
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SERVICE WIRE CO.
MANUFACTURER

PIITSBtRGH. Pf (412)325-1666

SHIP TO:

SUMMERS-SAN ANTONIO
2400 BROCKTON
PO BOX 17747
SAN ANTONIO TX

SHIP/SPECIAL INSTRUCTIONS:

PP/ADD-FOB ORIGIN-,
.MARK •POI 510026009/--•-.-- < i(- 5 10026009 -

HOUSTON. TX C713)674-6666

ORDER NO: 355686

78217

••.779•675

li1 11111111 III 1111 11111 II: _- : .. -*.662870 11695* MFG DATE

BASTR7SD8.
8•- -AWG--7STR
BARE CU STRAND SD

GdRO~SS ---- TARENE

- rDD

CILLODEN, RV C3l,)743-8600

THiIS MATERIAL IS MAD
TO APPROPRIATE UL,

ASTh. OR CUSTOMER

STANDARS AS SPECIFIED

BY THE ORDER.

MADE BY:

CUTTING

DRAWING

STRANDING

CABLING

ARMOR

JACKET

INSULATION

TEST ING



0210 824 0419 SUMMERS ELECTRIC

SUMMER!
ELECTRIC

June 18, 1992

To Whom It May concern:

I h~reby certify that on ___9 _ we, Summers Electric,provlded the mater.iol col,leed for on your Purchase Order # _9-.on: o~ur.'Bi1l-l- -Of-Lading (shipping document) I#"0•0503 , (
in-aoccor.donce.- with all applicable requirements f'or shipment, Ifurther cer-tify that the supplies that were provided ore of
the:;aolity secifiied and ore in all respects in conformance with
purchase orlder. requirements.

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS-78217
512/824-1451.

Till ~cl '~4 l-~iO

07/20/94 12:21



QIA RCENG' REPORT
CLIENT/PROJECT NAME Sl/T :A
CLIENT/PROJECT
RECEIVED FROM ....
PIr:: :INI:PT I nr•i• It-%K " -^.^ • -••• ~l I

.ii
"

"L.U.-..s," ~ I'I UJIIILId iUI"Olf LaDS.....INSPECTED BY:-0. QbVAi, -'"---•.. ........ ... "- B-

QUNTITY mD , ,
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL. Y/N ACOCTAE EXOE ACEPTANCE

YN YIN-EGrry REMARKS........ Bmde ::dc' Ac=el Hold ir

,~Go K', ,y, ,:

FORM
1/29/93

REPORT NUMBER 1 :::: - t 19 (i,
DATE RECEIVED,-7- Žfl

DATE INSPECTED "



~JLJ

PURCHASE ORDER Omega Point Laboratories, Inc.
16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

Vendor:

John Harnett
Summers Electric
2400 Brockton

San Antonio TX 78217

Bill To:

PO Number:

1134-0

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

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 J Pick up I7/22/94 T
Quantity Unit ExtendedItem No. Description Ordered Price Amount

1. Galv Cond Strap-KIN C105-4 7 $2.36 $16.49

"See Special Instructions Regarding
Purchasing Snecifications for QualityAssurance RequiremenS. A

QA Approval______________
Date 7-[ - -24

Special Instructions Ordered By: Kerry Hitchcock Total $16.49
Please include Certificate of Conformance Project #: 11960 -•OupfL Shipping

Tax $1.27

Invoice Total $17.760 ,

Ship To:



SUWEnS,ELECTRIC PAKiNG SLIP
COMPANY

A 101"m3 G104 Im. oiiwi

*OM: 2400 BROCKTON 080764101
SAN ANTONIO, TX 78217

22-JUL-1994, 08:53

SOLD TO: 08643800
OMEGA. POINT LABORATORIES
16015 SHADY-FALLS ROAD
ATTN: ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112

SHIP TO: OMEGA POINT LABORArORIES

2400 BROCKTON

SAN ANTONIO, TX 78217

PICKED CHECKED - DATE
BY .I 6 !.,, BY I I I

MASTER FORM #2250

CUSTOMER /I



SUMIERS ELECTRIC 
Q 004/064

June 18, 1992

To Whom It May concern:

I.hereby certify that on we., •S•mers Electric,provided the mater.a clled or you- Purrdercald o o or Prchase Orer#_4-on oaur. BilT of Lading (shlipping document) # 
_,

-Inaccr~onc~w~thal' OP'licalerequirements for shipment,further certify :that the supplies that were Provided ore ofthe ;quojit~ specif:ied *nd a *re in all respects in conformance withPurchase. order. recluirements.'

2400 BROCKTON
-P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
5121824-1451,

JLL 26 '94

07/26/94 07:10 %2210 824 0419

IMC-MIC

01 n 0--),d MA. 1 0 DO= CV70



Q/A RECEriING REPORT
NAME "•--i /"•"- UA REPORT NUMBER 14______ W1 . :
NUMBER k\AL q1-9"i?--qs'••)-D DATE RECEIVED '-
S,'

ION Omeaa Point Labs
DATE INSPECTED S " -'
INSPECTED BY: •_________________

,ANT,1 C EM O ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. YIN YIN EXCEPTION, REMARKS

Y/N YIN TEGRffY

. . Ac . Ku) )%J. I..... •o .- g

ms- 'w~ 16 100 6 L

FORM
1/29/93

PROJECT LOCATON Omeca Point Labs

CLIENT/PROJECT
CLIENT/PROJECT
RECEIVED FRON
PROJECT LOCATI



PURCHASE ORDER

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

Bill To:

Omega Point Laboratoriesrblc

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

1141-0

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

18/18/94 7 8-22-94

Quantity Unit Extended
Item 'No. Description Ordered Price Amount

1. Junction Box 1 $186.00 $186.00
12ga 12"x12"x60"

"See Special Instructions Rewrling
PlIrchasing Specifications frr Quality
P,.s,,rance Requirements."
QA Approval c.-CO•
Date - R- I qct

Special Instructions Ordered By: Kerry Hitchcock Total $186.00

Must meet NEMA 1 specifications. Project #: TVNTSI Shipping
P9* -7 't Tax $14.42

Invoice Total $200.42



SUNTWERS
ELECTRIC
COMPANY

A Summm Group. Inc C-co¶pmy

*M 2400 BROCKTON

SAN ANTONIO, TX 78217

SOLDTO: 08643800

.OMEGA POINT LAPOR.R FORIES
16015 SHADY FALLS'ROAD
QT{,(: ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112

CUSTOMER

PCIGSUP NUMBER PAE

081325180Lj L1
AUG-qq4,10:43

SHIP TO:

OMEGAi POINT LABORArURIES
16015 SHADY FALLS ROAD

ELMENDORF-, TX 78112

%CUSTOMER-PO NUMBER - JOB NAME -, -CONTACT : YPE

41Q KERRY DEL

,,ORDER.DATE SHIP DATE SHIP VI..A . FR,. SLS -AX TERMS
-AUG-1994- 18-AUG-1994 -Our Truck PC 21) 000 10tln, Net 20ti

INE -- QTY'. ORD. QTY. BO.• QT*,I HP._ PART NUMBER .- .BIN LOC. _NT UNIT PRICE JUMI -XTENDEDPRICE
f - •../.:':--::::_:,DESCRIPTION I ••• :'-:••': UPC :

-ELDEDE-NDS 12X60 FLA r COVER

PAD

'Freight, if appllicabla*, to be b

120, EM..'' 1

i Iled Ilater .

4. SUB TOrAL.
FR"EIGHT
TAX

TOTAL • i

136. 0:OS

14.42
20042

* j

-BICK-BYCHECKED
BY BY.

138g. 0)0 E 186 . )t

PA4CKING .L P ,•

4-



- 09/27/94 09:17 %P210 824 041S

SUMMERS
ELEcTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on__.______ we, Siumers Electric,provided the mate.r.lol cal.led for on your Purchase order #-/9/i
on o.u r B.i.ll of-.Lading'(shipping doc-unenit) .# I'a- O A,
in accor.dance. w.ith ...Il app~licable requirements for shipment, I
further certify that the supplies that were povided are of
the ud ity speclf~ied and -re in all respects in conformance with
purchase order. requlrements."

i S/ignature: '- i. Title:./,#J i ,S 63 5 kiE.3

2400 8ROCKTON -
P.O. BOX 17747-

SAN ANTONIO, TEXAS 78217... 5121824-1451

SEP 27 '94 _10:12 
206401 FG.0

Z004/pp-SUMMERS ELECTRIC

210 824 0419 'PAGE.00,4



4R~
0/A RECEIVING REPORT

CLIENT/PROJECT NAME -TS - '
CLIENT/PROJECT NUMBER I{ - I q -" ,

RECEIVED FROM-,L, -,A'-k'-

PROJECT LOCATION Omega Point Labs'

REPORT NUMBER 1t t9 t•,
DATE RECEIVED _3 -- " - S. .<

DATE INSPECTED •- 4 "  -- "

INSPECTED BY: _ _ __ ___-____•_

•'":" TEM " ' QU NTITY .DMAL R-Cow: CEFI T AI4R EC PIO ' IH l .A~ E A KMATL WM: ' r T i ACCEPTANCE

ITEM DESCRIPTION P.O. NO. TID. NO. MAI fC INTEGRITY REMARKS

of_ V 03(N&- Vz IfA
M.14S-D Lsi Kimllb&!-3 Y . )< -

It IF A@~ ?&2

~~"~.ec 3 0 RPPL&bJ -

aA~ aL -L
-AS - -' - ----

FORM
,1/29/93



PURCHASE ORDER

,9A Po,

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

Bill To:

Omega Point Laboratories, Inc.

16015'Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

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

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

Project #: TSI/TVA
Total

Shipping

Tax

$173.04

$13.42

Invoice Total $186.46

Please include Certificate of Conformance.

"See Special Instructions Regarc
Purchasing Specifications for Qu
Assurance Requ! r 1eet1.QA Approval .
Date 9A-c

m•

(



ELECTRIC
COMPANY

A Summmr foup, Inc. company

M: 3'3 W. JOSEPHINE
M SAN ANTONIO.1 TX 78212

08643800
SOL TO: OMEGA POINT LABORATORIES

160.15 SHADY FALLS ROAD
ATTN: ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112

CUSTOMER PA3XTNG SLIP .I '-.

... GERE

173 378001  K

24-AUG-1994, !2:15

SHIP TO: OMEGA POINT LABORATORIES

318 W 2OSEPHINE

SAN ANTONIO, TX 78212

4- I N .-,STEEL L3CKi<UT

0, K25IK!N -C1O5-4GALV CONI STRAP

o 15 KIN C105 3
"" GALV COND STRAP

5, KIN C105-2-1/21
GALV COND STRAP

0 20 KIN C105-2
GAL.Y COND

10 KIN C00N-1
GALV COND

STRAP

STRAP

17 - A
7 5 ?5 1

1 :Z5945

75942

17-Q-1
75330

171>22 C

153.45 C

131.00 C

95.05 C

SUB TOTAL
FREl GHT
T A
TOTAL

REV. 8/94

-PICKED I V7CHECKED I~ IDT
BY [~jJ BY,

MASTER FORM #2263 SE-TX

-':~ '~.

-)~~ .;

-7,2

I-

' 51.L

:34 '3

0 4
14 5 23



C0 ME PCTRNCY
A &mmI~ws Gbow. Imc company

I-,. ~

m: 2400 BROCKTON.SAN ANTONIO, TX 78217

SOLD TO: 08643800
OMEGA POINT LABORATORIES
16015 SHADY FALLS ROAD
.ATTN: ACIOUNTS PAYA8LE DEPT.

ELMENDORF, TX 7811"2

CUSTOMER

SHIP TO:

OMEGA POINT LABORATORIES
16015 SHADY FALLS ROAD

ELMENDORF TX 78112-

S4= ,L.c"

~A~JS~MERPO NUMBER... 1, .- -JOB NAME . -CONT" : TYPE I

KERRY

2Z5 ~ ~ .*-' -

IDEL

-RERDATE SWI DATE SIVAFR $S TXTERMS

4-AUG-1994 24-A-UG-1994 Our Truck pc 236 • 000 oth, Net 20th

LiNE ary-ORD. CITY. EO. CITY- SHP. PAINUMBER 7 BIN LOC. UNIT PRICE JUM - EXTENDED PRICE
DESCRIPTIOW UPC

3 PL300S 27-C-3
-3-IN S Q HEAD PLUG 65260. DELI'VER - -0MQRO_• -O
ISo OK u_" is0

SUB Tr TAL 38.1'4
FR FREIGHT .00
TAX
TOTAL 41 .15)

1.1

M.AS FOM,.

'I .

' II

" !'

J --- :; " -- - - - ":- --- .. .- -" -" " -'-"*•• . .. . " . MASTER FORM .225C

PICKED Lý• CHECKED 7i] DATE-T - CUSTOMER
BY . J BY I-/SIGNATURE ',-' " 1

" .•.• _ __ •7- 7

PACKING SL1P v

PACKING SLUPNUMBER

04-136401



09/27/94 09:16 '%210 824 0419 SUMMERS ELECTRIC Z•003/004 -'
I. =/

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I h6 reby certify that on S"e' lcrc-Provided the mate r.ial coi.led for 'on your Purchase Order # J
on o.urBiI Of Lading (shipping document) #.36,otfo ,'in• accordance w.ith all applicable requirements for shipment' I
...furt.e...cer..y.that the supplies that were provided are of
the:-quojI'ity speified and are in all respects in conformance with
Purchase order. requirements.

Date:_________ ______

Signature.
Title: 5g'r Z 4c

2400 BROCKTON
'P.O. BOX 17747'-_

SAN ANTONIO, TEXAS 78217
5121824-1451

SEP 2ý? '94 10-112084049P. 

3

1210 824 0419 PAG3E. 00,3



09/27/94 09:15 V210 824 0419 E002/004

5UMMER5
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on (J9- ('/ we, Suumers Electric,
Praovided the material called for on your Purchase Order # Y-
on our. B.i.ll of .Lading (shipping document) 7__po I"
An accord.ance w.ith all aIica.le .requhirements for shipment,;further certi.fy that the supplles that were provided are ofthe qualitY. specifi.ed and ýore in all respects in conformance with,purchase order. requirements,

Date:_ _ __
S lgnature: .. i "A_,L •-3T-itle: I1,5HAF S.E

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/824-1451

SEP27 '94 10:1020

SUM•IERS ELECTRIC

210 824,0419 PAG. 002



ssA Ao
0QIA RECEIVING REPORT

CLIENT/PROJECT NAME ' /7-5/
CLIENT/PROJECT NUMBER // ,/ ,-3-",
RECEIVED FROM- /,. Z S ? -_5 s
PROJECT LOCATION Omega Point Lhabs

0

REPORT NUMBER 112 // 60
DATE RECEIVED / .Z

DATE INSPECTED _________
I .qPFCTFI"l RY: 6.

UANTITY MATL CONTAINER ACCEPTANCE
ITEMN. DSCRIPTION • . N. I.D. NO. ATN EXCEPTIONY REMARKS
SITEM DESCRIPTION y. .,HdI p,

1124,teel a(( M 11-/5?- e 2 2 o 2qSp-ol-l2-/ j /,/ ~Ž N\otue. - -

FORM
1 /29/93



Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

Vendor:

Sue Messedie
B-Line Systems
509 West Monroe

Highland IL 62249

Bill To:

PO Number:

1157-Q

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

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

Order Date Ship Via P.O. Spec. No. Date Required Terms
9/28/94- UPS Red Label

Quantity Unit Extended
Item No.. Description Ordered Price Amount

1. 12" steel cable tray .2 $0.00
248P-09-12-144

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval

Date_ __ -___ __ _

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

0---'-i '.

PURCHASE ORDER



VENDOR PURCHASING SPECIFICATION ANC

r- L-1QUALITY ASSURANCE REQUIREMENTS

Vendor_______ __

PAGE I OF 3 Purchase Order No. /5

'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 seller's expense.

1.0 QUALITY PROGRAM

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

2.0 QUALITY VERIFICATION

When additional quality verification activities are required as a conditior
to this procurement, invoices will not be paid until satisfactory completion
of such activities. Excessive rejection rates may result in removal from
buyers Approved Vendors Uist.

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

E] Independent Laboratory Tests - Samples of materials furnished shall
be tested independently for conformance to specification requirements
proir to final acceptance. Rejected materials shall be retumned at seller'snexpense.

ElDocument 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.

FORML
g3M



PURCHASING SPECIFICATIONS
PAGE 2 OF 3

VENDOR 19 /tz-

PURCHASE ORDER NO. //5"4

NJ. 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).

E irCertified Test Report Required - Certification that material complies with
applicable material specification(s) and the purchase order. Include actual
results of required tests.

E" 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

l -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.

Y
•  LJ • 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.

El Seller shall identify each container with a unique identification number. The
identification number shall be traceable to certifications and packing lists.

6.0 10 CFR, PART 21

I--I The material. eauioment and/or services to be furnished under the orovisions
of this purchase order are involved in the testing of basic components of a
Nuclear Regulatory Commission (NCR) licensed facility. Accordingly, the seller
is subject to the provisions of 10 CFR, Part 21 (Reporting of Defects and Non-
compliance)

FORM
W93
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. PEPURCHASING SPECIFICATIONS
PAGE 3 OF 3

7.0- PACKING/SHIPPING

L_

VENDOR --J-/- I L-0.

PURCHASE ORDER NO. __________

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.

LNJ 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
buyers purchase order number.

QUALITY ASSURANCE APPROVAL DATE

3M93
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10/06/94 16:52

SHIPPING ORDER
•1,75 I 4 0

V1 800 682 1569 B-LINE HIGHLAND

s hone: 618STEMS. 4 N-1
509 Wan Momes. heuteJ~
Higlad. tWfa.' 6249.036 HI
Pbon 61845444-1"RNS

21002/002

RS 8942-926_

9/29/94

0026073
SOLD TOi
OMEBA POINT LABORATORY

16015 SHADOY FALLS RD

ELMENOORF TX 78112

SHIP TO:

OMEGA POINT LABORATORY
16015 SHAOOY FALLS RD

ELMENOORF TX 79112

-"--4 7
PAGE NO. 1 OF / TERMS - NET 30 DAYS C r-'-,v

O;ST. OPRDER NO. DATE RECEVEo LAST SHIPPED SHIPPING.", AT' VIA ... C.L PPD G • G,

.11570 . le / 9 • 1~ 3 • .1 XK ''9/219/?4- 10/03/94 L d ~ ~ IX.
DiV. SALESMAN SH f•M Fo.B" DAT SHIPP " B W-EIG•T

8800 ENLE .TROY 7-7 7
TOMl FENOGLIO

PC I

112ý

PR

24SP09-12-144 STR SECTION ITH I

BUNOLE(S) OF PC(S) EA,

4200 9/29/94 UST. 36.1600 971-3204 KL

?ZN-8004 SPLICE PLATE ITi 2
LOCATION. 1002 H05-2

CARTON(S) OF PR(S) EA.

UGT. 2.4000 703-0000 ML

TROY TO FOLLOW

TOTAL WEIGHT 77.120

AGE -CLAIMII UST BE REPORTED IN WRITING TO
i WITHIN TEN ý.(10) :DAYS FROMi DATE OF SHIPMENT.

U-
'1 DB 662 1569 PAGE. 002

I

S/0.

w~m loR A

OCT 6 1-94 16:52



10/11/94 15:59 1618 654 1917

CERTIFICATE OF CONFORMANCE

P. O. No.: // 5- 7 C2

SPECIFICATION: oF e , C- r-.7

REV.. _

REV.

PRIME VENDOR: -B-LYh-E SYSTEMS.IC

SSUPp , ('IEDI Z•

ADDRESS: 509 IWA= MONROE ST.. HIGBLANM. _ILINOIS 62249

DESCRIPTION OF EQUIPMENT: , ?Zx?'% '

IDENTICATION: ON ATACHED SIPPING ORDER S'•' -- 7Z-x (/

APPROVED EXCEPTIONS: ,,0*-_

M.T.R.'S ATTACHED: A1265

SUPPLIERS CERTIFICATION

This is to certify that the products identified herein have been manufactured/supplied
under B-Une Systems approved quality assurance program and are in comformance

wih the procurement qua•ity 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

OU= = ASSURANCE INSPEECOR
Titl

Date

B-LINE SYS s. NC.
Organization

Kighlan. IL W249,. US\A \C.E).mn- /

-OCT 11 '_94 15:5561 5117P.e

-LINE e SYSTEMS. INC,
500 Wedt Monroe Stree

Phone: 618r54-2184

a O0 0P• --•B-Line Systems

v•

618 654 1917 PAM. 002

x=_®,



02214 .9,414
OMlEGA POINr LABORATORY

16015 SHAD':Y FAILS R-,
1LLt I -.II D:, PF l 7: 7 17-'

" FREIGHTMBLL-NUMBRA..
Refer To This Number

014 6371 0.-3 R0

' 095 C 4566
B L. IE .SYSTEMS

SE> 1. r 11F1d 1TI:-

0

800-826-3875 01,OF 01
P. 0. Box 840, Harrison, Arkansas 72602-0840 (ARFW)

P3067

,1t-i P. L

ME -"-

ORIGIN IDEST.

STL SAT
BLE

P01#: 11570
3RACES BRACKETS NO[I 0 OR S
3/16" OR THI-IC:KER
]ABLE RACKS TRAYS TROUGHS OR
PABLE WAY STL 16 GA OR THICKER
IECTION 7 SIGNED

0 61 420 -01

':}61220}- 01

050

0,60C

RECEIVED IN GOOD CONDITION EXCEPT AS NOTED BY: DELIVERED BY DATE:

/0-$-- _

PPD

I I

liii I lii I 11111111 IH 11111 I ill 11111111111111

~ii Iii 1111111 III 111111111
J

(
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Q/A RECEI-ING ''REPORT
I -i--~ A

CLIENT/PROJECT NAME I D I I -

CLIENT/PROJECT NUMBER I R60
RECEIVED FROM LA.-. -,-
DlI:t"1II::t'T I CW.ATIA"•M

, -v - ,

'•ma•n • Pnint I nh

REPORT NUMBER 1A i- " lt 'SO
DATE RECEIVED -14,
DATE 'INSPECTED I - P"{

INSPECTED BY: (-4kIJ_.

FORM
1/29/93

DOn ICYT I r-ATIMI da pfli f I ah!dsd 1-1 M

QUANTITY CONID ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MN YI.N ,,•E• EXCEPTIONE REMARKS

Lf ~ ~ ~ ~ 20 BW.':ed- - Accen'l LIZ. RpiPa______

t! 4
_________ ý C) Ic - V-px5'v-o Y) y _ -cb- -ov

-,. 1 - - -



Omega Point Laboratories, Irim
PURCHASE ORDER

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

Vendor:

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

Bill To:

PO Number:

1142-Q

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

1601 5 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 1 Their Truck 8/22/94

Quantity Unit Extended
item No. Description jOrdered Price Amount

1. P1000 Channel

P1001 Channel

P2558-40
4u pipe straps

P2558-10
1" pipe straps

"See Special Instructions Regar ing
Purchasing Specifications for Qu ality
Assurance Require en
QA Approval 0- M
Date- 2,_c - _2 6

$0.00

$0.00

$0.00

$0.00

Total

Shipping

Tax

___________ .1. _______ 1 __________ I ____________ I

Special Instructions

Please include all Certificates of Conformance
to Catalog Specifications

Ordered By: Constance A. Humphrey

Project #: "V A IT i

Invoice Total $0.00

$0.00



U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTI ES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: Date: /I'L

Invoice: 21630



U. S. SALES COMPANY., INC.
CONTRACTORS SPECIALTIES

'SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO. TEXAS 78212

PHONE 829-7044

Sold To: , .'• , L.'n. Date: ,

__ __ __ __ __ __ Invoice: 21664
YOUR ORDER NO. JOB NAME
_ _-_ (L " "_ , Terms: 2%- 10 days. Net 30 days

NITry -J TDECRI: T'LIST UNIT DISCOUNT AMOUNT

7•_ z z .

Ree Tax Exempt

TAX

TOTAL
Received



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)

0' 'P-1001 (PS-200 23)

-10 P-2558-10

40 P-2558-40

Th is i 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



CLIENT/PROJECT NAME iI1V4
CLIENT/PROJECT NUMBER qldl* , •

RECEIVED FROM J.. 2C -

PRO.IFCT LOCATION Omeaa Point Lal

-"/, 9l I-r7-
REPORT NUMBER - .4 -______

DATE RECEIVED 2_ -2-3__"
DATE INSPECTED______

INSPECTED BY: 1Pd -

FORM
1/29/93

QIA RECIIING REPORT



PURCHASE ORDER

Vendor:

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

Bill To:

Omega Point Laboratories, Inc.

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 7-7 8/22/94 T.-
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 Qu lity
Assurance Requirement
QA Approval • -

Date •-3_q -q!

Special Instructions (Ordered By: Constance A. Humphrey

Project #: T144-/-S/

Total

Shipping

Tax

$0.00

Invoice Total $0.00

Please include all Certificates of Conformance
to Catalog Specifications

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.



U.S. SALES COMPANY, INC.

CONTRACTORS SPECIALTIES
"SINCE 1948"

318 W. MELROSE PLACE
SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: - Date: .

•__Invoice: 21596
YOUR ORDER NO. JOB NAME

. QTerms: 2% -10 days, Net 30 days

-1ANTTTY DESCRIPTION~ LIST UNIT DISCOUNT AMOUNT

C-, -C - (L
J-4 C.

.i By

Received By ' : / •
[] Tax Exempt

TAX

TOTAL
I



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



' QIA RECAING REPORT

CLIENT/PROJECT NAME REOR NUBE it I otCLIENT/PROJECT NUBE / • ".. ' .. " .,REPORT NUMBER 12f' -i L
CLIENT/PROJECT NUMBER ceIbJ4 r 3 ., 3 7.OA TE RECEIVED
RECEIVED FROM •A 'b , DATE INSPECTED_"- 36-14"

A... PROJECT LOCATION Omega Point Labs INSPECTED B: ___ _____-_.

Q"NTITY M c Er , ACCEPTANCE
ITEM DESCRIPTION P.O. NO. R I.D. NO. Y/N Y/N "4TEGrAfY EXCEPTIoN REMARKS

.,, . .O-r G -c-tHold IAi. _ _ _ _

FORM
1/29/93



PURCHASE ORDER

Vendor:

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1148-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via . P.O. Spec. No. Date Required Terms

8/29/94- [-•1*Their Truck -  18/30/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Hilti Bolt 1/4" x 2-1/4"1 200 $0.00

Purc.i. n 'i'r "ir f-r Quality
Asstrnra., Rquirerts
QA Anprovalt____-- __'__
Date IS ,-24

Special Instructions Ordered By: Cleda Patton

Project #: TSIf/VA
Total

Shipping

Tax

$0.00

Invoice Total $0.00

Please include Certificate of Conformance.

ii



• I I No. 459 =3_01
F TFIRST ORIGINAL* F -.,TR TOIT:-

13635 STEMMON5 FREEWA7
FjRMERS BRANCH. TX 75734

OMEGA POINT LABORATORIES
16015 SHADY FALL ROAD

ELMENDORF

NOTES:
GLETA•

DUST. Po #

RDER DATE

ai /2 9 / 4

TX 7511.

0-

II48Q " . - _ -
ORDER # - SLS # SLS NAME SHIP LOC.

-4559,33:53-.01 17.50 RlICHARD CARPENTER

,CT. # ACCT. NAME AND CUSTOMER PURCHASE ORDER NO.

2989177 I OMEGA PONT N7 LABORATORIES

HANK YOU -FOR LCTLLING HILI T T-rMEU-R .." 7 1
ICF. DAVITI• EXT .1 -.

SUBJECT TO TERMS AND CONDITIONS ON REVERSE SIDE



NO' 45['NO. 4 -0y L
'FIRST ORIGITNALt  *TFR-3 tR.G.NtL *

13635 STEMMONS FREEWAY 13
FxERS' . BRANCH. TX 75234 FA

H
OMEGA POINT, LABORATORIES IOm

16015 SHADY FALL ROAD p I6

ELMENDORF TX 78112
T0 ELMENDORF *TX% 73112

0 -

114 &Q.

OFDER #

459353-01

SLS# SLS NAME

1750 RICHARD

NOTES:
CLETA

CUST. PO #

SHIP LOC.

CARPENTER 51

1V93 .0 00-

ACCT. NAME AND CUSTOMER PURCHASE ORDER NO.

OMEGA POINT r TAO 1ATR I E

S11.49Q -

HANK O U FR ,C-ALLNGrITI CUSTOMER SERVICE 1-89 -
ICK DAITO TET .6-1-D9

SUBJECT TO TERMS AND CONDITIONS ON REV6 0

NOTES:
CLETA

;UST. PO #

RDER DATE

8/29C94
:GT. #

8989177

-v-FvV.j = %

IF @ INo.
* t FIRST ORIGINAL* ±

695.5 STEMMONIS FREEWAY
RMERS B.RANCH, TX 75Z34

EGA POINT LABORATORIES
015 SHADY FALL ROAD

I



09/13/94 14:52 e21 918 252 6558 HILTI PUR 40O2

Date: September 13, 1994 6400S1outh22rdEatAve.

P.O. Box 21148
Customer: omega Point Laboratories TuPs OK74121

Phone (918) 25-6000 I
Telex No. 8858124

Customer P.O.: 1148-Q Fax No. (918) 262-458

Subject: Certificate of Conformance

Quantity: 2 Boxes 1/4 x 2 1/4 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 11L41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTH, Specification A510 while the AISI 11L41

---material-meets the chemical requirements for ASTM Specification
A108.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" _x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Hex Nuts are of commercial manufacture, meeting ASTH 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-Boltu 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 ASTH
B633-85, Type iII, SCl.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94,
10CFR part 21 and 10 CFR 50 Appendix B. Additionally, they meet the
requirements of the above referenced purchase order number.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

3M
coc2a

SEP 13 '94 14:54- 1 5 58P.6A 918 -252 6558 -.PAG. 002



CLIENT/PROJECT NAME b -T'JA
CLIENT/PROJECT NUMBE. 4Ai" ±Ž
RECEIVED FROM OM1
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER I -1 46t
DATE RECEIVED _______4

DATE INSPECTED 3J0tZ 7
S IMI.PI:(RTI=Il RY: _•T -15',

a.. . N ToT, O D C E R T .
.QUANTITY ML NTARC ACCEPTANCE

YI I REMARKS;: li!' ITEM DESCRIPTION P.O. NO. I.D. NO. MA. EXCEPTIONG REMARKSlHol IRp~~n

_ _ _ _ _ _ _ R2 :d ZLQ. _ _ _ _ j2_ ai

KvkLT61 t i l7' 1SA1 1ci c Iec 0 C>ri >'-m

FORM
1/29/93

PROJECT LOCATION 0 eaa Point Labs

Q/A RECING REPORT



PURCHASE ORDER

VenA

Vendor:

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Bill To:

Omega Point Laboratories, 1r•

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/31/94---- Their Truck " 8/31/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Kwik Bolt II 3/8"x3-3/4"
000453647 200 $0.00

2. Drill Bit 1/2"x6" 1 $0.00
000280370

3. Kwik Bolt II 1/2"x7" 100 $0.00
000453795

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirew nts.9
QA Approval V_

Date -9 4

Special Instructions

r Please include Certificate of Conformance.

Ordered By: Kerry Hitchcock

I Project #: TSI/TVA

Invoice Total $0.00

Total

Shipping

Tax

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.

$0.00



Tulsa, Oklahoma 74146 T/S NO. Ti

Phone (918) 252-6000
0-NEW ACCOT. 0 AD(

I NAME /I I

L
L STREET . I

P.O. BOX
T

CITY S T A T E Z P ,
I I I I I I I

M0 1 = Trans. [02 = ULI. [03 Telecom [4 = Non-Res. [ e= ss.
A C O1 .=Mant 0 2 = Reov. 03 =Newconst 4=OEM

K l 5 = Manufacturin 06 = esale 7 = Export

1 Local-.;1 O2-=State. 03 = Fed. 04 = Not S to Gov.Agency

C 1 =t-'cal02 = OfState. E = Fed. St4eNoSoldtOGa.Project

001= Of 1f ofice 02 =Job Site
E '.cr.~ie.nr-

I vrF-, I I 1Jfl I I FP v J .-I RT * I I I I I

STATE ZIP I I I I I I I

TAX STATUS
T I F

,COMPLETE ONLY IF APPUCABLE

() Ship to T/S For Delivery (D Confirms Prior Whse. Shipmt.

APPROVAL #

EN WO CUSTOMER SITE
U

PROMO CONTRACT #

DELIVERY: r"I COMPLETE • PARTIAL AS SHOWN CASH r AMT.
BALANCE TO BE SHIPPED. CHECK # RECOD. $

DRIVER'S UCENSE # STATE EXP. DATE PHONED IN
I I ORDER EJNAME

LINE TOOL T_______
NO. MODEL PRODUCT SERIALNO. ITEMS INDICATED BY (*) HAVE UMITED

SHELFL UFE. RETURNS FOR CREDIT MORE
THAN (30) THIRTY DAYS PAST INVOICE DATEII III III I WILL NOT BE ACCEPTED.

:1 1 1 T 1' 'l I I

-SUBJECT TO TERMS AND CONDIIONS
.ON.REVERSE SIDE.- - -I.

CUSTOMER'S INITIALS

x 'n .

Salesmen are not authorized to make warranties
reSIGAIng specific A pl.-al,

CUSTObMERS'' :xSIGNATURE x (
DATE _ TITLE I I

a

$

TAX

FREIGHT

NET ORDER $

SHIP C.O.D. $

APPROVED BY

DATE ENTERED TIME

S.E. OPERATOR

Tr~r1I e lEap C'!! ~.r rfl flflttl~l~ -. .--.. * rfl I,~l~ v ~ -

a ýtý

1A



09/13/94 14:52 %1 918 252 6558 HILTI PUR Q003

Date: September 13, 1994 5400 South 122nd EAStAve.
P.O. Box 21148Customer: omega Point Laboratories Tulsa, OK 74121
Phone (915) 2524000

Customer P.. 1151Telex No. 6866124
CustmerP.O. 1l1-QFax No. (915) 252-6588

Subject: Certificate of Conformance

Quantity: 2 Boxes 3/18x 3 3/4 HKBII(Item #000453647)
1 Box 1/2 x 7 HKBII(Item #000453795)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 11L41: 3/8 x 7, 3/4 x 12 and all I" diameter
:bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTM Specification A510 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
A10B.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

_ C. Hex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolts conform to the description provided in Federal
Specification FP-S-325, Group I1 Type 4 Class 1, Interim
Amendment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type III, SCl.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94,
10CFR part 21. and 10 CFR 50 Appendix B. Additionally, they meet the
requirements of the above referenced purchase order number.

Sincerely,

J. Metcalf
--,.Quality/Environmental Engineer

coc2a
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PURCHASE ORDER

Vendor:

Steve Hood
Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Bill To:

Omega Point Laboratoriesc S

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

-9/29/94 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 J' 1 ,.

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval 0 PoTQA-,
Date. 4q4/p,//-

Special Instructions Ordered By: Cleda Patton Total $0.00
Certificate of Compliance/Ce4".".ýd Project #: TSI/TVA Shipping

Tax

Invoice Total $0.00



Tulsa, Oklahoma 74146 T/S NO.

Phone (918) 252-6000

CUSTOMER COPY

NAME STORE NO. ASSIGNED F.O. NO. X REFERENCE NG='• ='

E0-NEW ACC'T. D ADDRESS/NAME CHANGE CUSTOMER PHONE NUMBER PURCHASE 0 EER NUMBER

B NAME S

L STREET - 7
L P [

P.O. BOX
T T

0CITY STATE ZJIP 0

In 0[1 = Trains. 02= ULIN. 113-=Telecom 0 4= Non-Res. EOs5 Res. CITY STATE ZIPI I
0 31 = MaiIIL 0 2 = Reno- 013 =New Const 04 j =OEM

K = 05 = Manutactunng O3 6 Resale Cn 7 = Export TAX STATUS COMPLETE ONLY IF APPLICABLE

0i =Local 0-12 = State. 03= Fed..[]4 = Not Sold to Gav. Agency T E ()Ship to T/S For Delivery @Confirms Prior Whse. Shipmt.

** * APPROVAL #
C1 *-1 = Local C302 = State, C03 =Fed. C34 = Not Sold toGov.Polect CUSTOMERO SITE

D1--1 1 = Office 02 = Job Site

S PROMO CONTRACT
YES NO IF YES KEY JOB SITE # I C #

*=. , * I e 0: 6

No. CAT. NO VA -STOR

/ _ _ e

DELIVERY; = COMPLETE = PARTIAL AS SHOWN CASH 1 AMT.
BALANCE TO BE SHIPPED. CHECK # REC'D. $

DRIVER'S LICENSE # STATE EXP. DATE PHONED IN
1ORDER -NAME

LUNE TOOLNO. MODEL PRODUCT SERIAL NO. ITEMS INDICATED BY (*) HAVE UMITED

SHELF UFE. RETURNS FOR CREDIT MORE
I I I I I I I THAN (30) THIRTY DAYS PAST INVOICE DATEII III III I WILL NOT BE ACCEPTED.

I I I I I I I I

I I I *I I I I

CUSTOMER'S INITIALS

Salesmen are not authorized to make warranties
regarding specific aplications - ,

CUSTOME6ý - I:: IC
SIGN • AE -TIL .

Ed

TOTAL ORDER

$

TAX

FREIGHT

NET ORDER $

SHIP C.O.D. $

APPROVED BY

DATE ENTERED " TIME

S.E. OPERATOR

Tdi-.fW Drý!- MTr f) I11t11Al AI CEO ?)~ ~I'll v '

NO I ES/SHIPPINGi INSTHUCTIONS

SUBJECT TO TERMS AND CONDITIONS
ON REVERSE SIDE.

•:-2•? I."t iq?•



10/14/94 12:10 V1 918 252 6558 HILTI PUR 9002/002ý•

Date: October 13, 1994 5400 South 122rd East Ave.
P.O. Box 21148Tulsa OK 74121

Phone (918) 252-6000 ICustomer: Omega Point Laboratories Inc. TusaO 741• 21

Telex No. 8888124
Customer P.O.: 1159-Q FaxNo. (918) 252-6558

Subject: Certificate of Conformance

.Quantity: 2 Boxes 1/4 x 2 1/4 HKBII(Item #000453605)
1 Box 1/4 x 4 1/2 HKBII(Item #000453787)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 1IL41: 3/8 x 7, 3/4 x 12 and all I" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTM Specification AS10 while the AISI IIL41
material-meets the chemical requirements for ASTM Specification
A108-.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Hex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-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 Inl, Sm.

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

cM
-coc2a
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CLIENT/PROJECT NAME "[,%/' ,

CLIENT/PROJECT NUMBER Iq-:l± 7-&-

RECEIVED FROM R C.E:--.• -L.
PROJECT LOCATION Omega Point Labs

REPORT NUMBER I 02. 11940C)
DATE RECEIVED: I-,9f-fi4

DATE INSPECTED "1- 4" 9 l
INSPECTED BY:___ _____

UANTITY COTL 'EC C ACCEPTANCEMAIrL E'CmAN EXCEPTION' REMARKS
ITEM DESCRIPTION P.O. NO. I.D. NO. yjN Y/N 9NjEGRrrY

Jac"___ __ __)_ Acep JJ1 Pola

I I

FORM
1/29/93

0/A REC VING REPORT



WESTERN INC. Aa6A*1
63 OLYMPIC BLVD. P.O. BQ2X 1399

MONTEBELLO, CALIFORNIA 90Q40-1399
TELEPHONE (213) 723-8919

FAX (213) 728-5023 Onega Point Lab
i aa "1cr.S y160J16Shady Falls Rd.

R,..•,. Ra THEse y Electric Suppl~y CO. Eerdorf, TX 718112

'310 Possville Blvd.
Chattanooga, TN 37401 Attn: Jim TVA Field Eng.

,• '::.- .. : , , ,MARK ' ,1029342

DATE OF INVOICE DATE OF ORDER jCUSTOMER ORDER NO.

7/22/94' 00200b6
SHIP VIA

.( r'_ _^,•I•q .'I .' ! /'t• ". ' r.t "4 -1•

U6- 61 ID7 9 - 0 0 12- 2 24
2000-0012-2406- 1D)79-1307- 02

0:6-J DY9--18.9b-M0

4" Stl Laddet 12'.1,, 24"W
Flngd Stl Cover, Str 24"W
AdJ. Riser Conn. Pair .
1ýbver Conn. 1"IIg 3" Gap

PLEASE PAY FROM THIS INVOICE - NO OTHER STATEMENT WILL BE SENT. THANK YOU. NO ADJUSTMENTS WILL BE MADE ON SHORTAGE OR DEFECTIVE

MERCHANDISE UNLESS CLAIM IS MADE WITHIN 30 DAYS FROM RECEIPT OF SHIPMENT. MERCHANDISE IS NOT SUBJECT TO RETURN FOR CREDIT UNLESS

AUTHORIZED BY THIS COMPANY.
INTEREST AT A RATE OF 11,/% 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

PAGE

14739

THANK YOU ,

•;merv Air Urt In.k-,L, I At L ItI--ILI -- " L) id7 ./95/9•4



* STOP!e
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:
a 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.



0/A RECIL ING REPORT 0
CLIENT/PROJECT NAME "--- /-" REPORT NUMBER--, h- tq .b

CLIENT/PROJECT NUMBER''__ _____ _ , "DATE RECEIVED -

FROM ~ hA~~ A..~2LoA~~A~DATE INSPECTED
PROJECT LOCATION Omega Point Labs, INSPECTED BY: ." L .tTL-,

QUANTITY"coNID CERT. AccEPTANCE"i, ' , ' '"" " QU NTTY" "'0. ' MATL RIECD, 0ONTAMNR AXCEPTIONNCE

ITE DESCRIPTION P.O. NO. I.D. NO. YINW INEGRI EXCEPTION REMARKS..... . , . . .. .. . ." ', , ,) H o ld g i~~

FOMM
1/29/93

,J,

. . V



P0O. BOX 35608
TULSA, OKLAHOMA 74153

(918) 251-2679
FAX (918) 251-0375

~C~IflTfl : ... -

1831 W. SAM HOUSTON PARKWAY N.
HOUSTON, TEXAS 77043

(713) 973-2959
FAX (713) 973-1857

SHIP TO .

ORDER NO:
PAGE:
DATE:

REQ. SHIP DATE:

IL.

.1/86)

SEE REVERSE SIDE FOR ADDITIONAL TERMS AND CONDITIONS OF SALE
PACKING LIST

0 Southwestern Wire Cloth

U ~

30L D TO



SMC #5183
ICC-MC 190566

This Memorandum is an acknowledgement that a Bill of Lading has been issued and is not the Original Bill of Lading. nor
acopy or duplicate. covering the prperty named herein, and is intended solely for filing or record-

_ _ _ CTI W/B NO..
5 8 09-8

Si S B/L NO. . -
S . S ORDER NO. Cannonball Trucking, Inc.
CONSIGNEES ORDER NO. PO. Box 262523. Hown Tun 77207-2523 - 644-7300

NSNx N# (713) 644-9431

RELEASE NO

CTI CONTROL NO.

DATE /' • - 
•" -

INTRASTATE

/")ICC ' [0. LOCAL [
FFi '. SCI4PPERS if ' TO:CINIGNEE f: 

"  
" .

FR•SHP .,1 , 1  '/ ' ~ . ; . ..• !f ,,'r- !=,,. '}f ,I•.•.r- ..

• --y~j ADQR / IJ•LCTON .•DCCrn'I. 4  STATE ' zip CmIy 7JBA

LOCATION , DOCK SHIP LOCATON 0 K SHIP

LEASE RIG. WELL NO. LEASE RIG. WELL NO.

'>-•. _,-'?RVR .. .....: :•;:'I : RC N:•:•
° • T A L ' R N ; - ' ' Q~P ~ S~ iG' "'A:•DH [HIH

BILL TO: TARIFF MILEAGE REGULATED BY TARIFF

SPECIAL INSTRUCTIONS: ... PLUS MILEAGE ITEM NO. COLUMN NO.

# PCS. COMMODITY OR SERVICE RENDERED . HRS/WIGHT ..... RATE AMOUNT TO .E PAID BY I CONSIGNEE

It••/I " - Subject to Section 7 of Conditions of
./- .- " "- apolicable bill of lading, it this shipment is to

_______ __________________ b deivered to the consignee without recourse
on the consignor, the consignor shall sign the
followngsaen.

The carner shall not make delivery of this
shipment without payment of freight and all

• • . -other laWlul charges

FUELSURCHARGE - oaueolS" r' ionatre of Shioor)

It charges are to be prepaid, write or
0 EXTRA STOPS stamp here. "ro be Prepaid."

EXCLUSIVE USE OF VEHICLE REQUE STD'. I.).
If charges are to be C.O.D. the carrier

accepts no such responsibility, unless
EXPEDITED SERVICE REQUESTED amount is here specified and this section

signed by consignor.

TOTAL "
PICK-UP RECORD (To be completed 'at _ hippees location) C.O.D. Amount

SHIPPER NOTIFIED OF ARRIVAL LOADING BEGAN LOADING COMPLETED UNIT RELEASED

Date Time Date Time Date Time Date Time Signature of Shipoer

Received $
REASON FOR DELAY IN LOADING (IF ANY) to apply in prepayment of the charges on
I hereby certify that the dates and time shown above are correct, the property described hereon.
SHIPPER CO. NAMF BY TIlTE_____

.SHIPPER'S AGENT TITLE Agent or Cashier

DELIVERY RECORD AND RECEIPT (to be completed at Delivery location) Per__

CONSIGNEE NOTIFIED OF ARRIVAL UNLOADING BEGAN UNLOADING COMPLETED UNIT RELEASED (The signature here acknowledges only theamount oreoaid.I

Date Time Date Time Date Time Date Time

REASON FOR DELAY IN UNLOADING (IF ANY) Charges Advanced
I hereby certify that the dates and time shown above are correct.

CONSIGNEE CO. NAME BY__ _ _ _ _ __ _ _ _ _ __ _ _ __T TITLECONSIGNEE'S AGENT

RECEIVE. subject to the dassifications and lawfully filed lariffs in effect on the date of the issue ef tht el at Ladng. the property descrbed above in apparent good order. except as noted foontents aid cor disti of contents of pacikaes
unknown), marked, consigned. and destined as indicated above which said carier (the word caie being understoo througiout th centrac as meaning any perses or corporation in possession of the prpe under the contract) agrees mo y to its
usual place of 4istvery at said destonation. i Si Its moute, otherise to deliver to another caniTer O• the rout to seid dest-atio. It is mutually agreed as to each career of all or any of, said property over at or any porrion 01 said mte to
destination.sl as to each party at any time interested in all or any of said property. that every servie to be performed hereunder shal be subject to all tw bit of ladnig terms and conditions in the governing lassiticabon un tne date of shipment

Slnpp~f,9"4reby certifies that tie is farlianr with all the bill of lading terms and conditionIs inthe governeng classification and tie said tersli arid coinditonst are herebyi agreed to by the shipiper and accepted for himseil and his assigns.

SHIPJ=,9'S NAMe' L " RECEIVER'S NAME
J, '. .<: " - IRECEIVED ABOVE ARTICLES IN GOOVOtDER CONSIGNEE

BY /- IDATE BY DATE - -y.,

Alht stne betwee two posts byecrr by water. the law req.e that this W4ts of e ff~ satewel e is canners or jidpei'a weight.-
. eIstwrate is dependent en value. shippers are rei to sla aiieaed .. -/ No agreed

a. 14 tl valueo property hereby specifcally satecl bythe shipper to be sot exoeleg: $ per
"It is understood and agreed that payment i fulht for work autorized hereider shli be due sev (7) days after date heend ifd rnot paid in t wthin thierty (30) days. an ambnts dae shell co•ry istereid at the rate of eigteen (it%) per cent per
eeannum in the event thea dalm is retaened toes attorney for heristing the deliendent shel beer tull resporsindabity lorarn legal tees wnd anty interest ealiwer etibsiatuent theeto-'

CANNONBALL TRUCKING, INC. ARRIER I hereby certify Uliat thedates and time shown is correct-

I•P.O.BOX 262523 . CARRIER. CANt qNBALL TRUCKING.INC. DATE 'i :i

Houston,-Texas 77207-2523 7DRER :9 7 L-- 1'. 7 -/ "

:Permanent post office address of carrier All Amounts due under this waybill are due and payable in Houston, Harris County, Texas
CONSIGNEE COPY
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CLIENT/PROJECT NAME 1 -I j3q 1

CLIENT/PROJECT NUMBER lIc-t "q 7  ,.o4-'7

RECEIVED FROM A •.+"l"
.-la-f'- Ir~if'T I tii-ATIr~lld ('iman-1 Pnint I nh•

REPORT NUMBER J ?J llc4-Ik.
DATE RECEIVED - 11 -'q4
DATE INSPECTED ______________

INSPECTED BY:__ _ _

ITEM DESCRIPTION

. -' T - I ~ T - - r 1C~D

P.O. NO. I.D. NO.
COltD
MATL

Y/N
CCNTAIER
IlNEORITY EXCEPTION!

ACCEPTANCE
A 

i
-Jll I I~ l l ,,, REMARKS

J ..... ,- n _

,,, . ..,I ,. 7 '~ t\J~e
JIJ/f Ii i ,& , .L ~ J. J.~ ~ -- -

FORM
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-t -

1/29/93

Q/A RECEIVING REPORT
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PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

16015 ýShady 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 30

Quantity Unit Extended

Item No. Description Ordered Price Amount

-1. 1/2" Medium Lock Washers 1000 $0.02 $23.00

2. 1/2" Finished Hex Nuts 1000 $0.04 $40.00

"Ser. Spccial Instructions Regardfing
Purrchasine Snecifications fnr Quality
Assurance Require ents."
QA Approval 0 -. -
Date I - \1-9A

Special Instructions Ordered By: CledaPatton 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



15. -N 4 2 t , 4 1 4 . :': 1

IIMThOi POINT LADOWA-f~il'iRf I F
16-0 :; 'L.N:-FI:Y Ft*LL I RD.

: ' Bolt and Screw, Inc.

SHIP TO: 'AEG t::'OIN T" _.A"3R•I'A i• lE

1/-,U;: J •l-hv'I'X 7L8.1 1k( .Ei&I_.IML:NI.:II;:I•F" t TX 7•5 11 2

ACCOUNT NO. SALESMAN PURCHASE ORDER NO. SNIP VIA COL PPD DATE SHIPPED TERMS INVOICE DATE PAGE
NO.SIVI L PO

I . .. . .;/./,•1;•.. . ! I :2L,'A ! LI.1 i. ... 'a'1" "I 14L. 11+ ]i). ) //1 .[/":'4
OTY.

OTY. OTY. OT. PROD. PR OBACK PART NO. DESCRIPTION UNIT PRICE EXTENDED PRICE
ORDERED SHIPPED ORDERED LINE

00 ( ) I. O O . H-:; 1 / :: .. . . I' L *I U I I I I[,. ;Z f: 14Nc: 42. : :) 40.

('iU I-) I I~-I, jd 1/* 2 ,L + I- I ILZX ll..l':SALE AMOUNT

SALES TAXMU

,.! , U, ,+,I.,, l•,: . ., . -.
?

THANK OUTOTAL /.

'I u v i:: N .! : I :WJ! ••40(



•___ UG-02-'94 TUE 12:29 ID:

Bolt

TEL NO: 054 P3/03

and Screw, inc.
10101 JONE8 MALTSUIAGER
BAN ANTONIO, TEXAS 7M1S

PHONE: 348-444
AREA CODE 210

FAX: (210) 342-9594

June 18, 1992

To W1=ihu t ya; MIn6n

th~reby ieitfif vi 0h9fl IL
Dr,1Your purct orer

on~ 4* .olg(sipn docluient) 1_4n.occordonce ..th .Ol oDllcob]e requir~ents for s Ieigt " I.
fur..he~r :cert.y. that the sup•.les that were orovided are ofthUe y 3selfled and ore In all .... in c.O.nfrmnCe with

•.iirhoian order. rqUlre•wonts,

AMRG 2 '94 12:31

0~I 
'9

I 9 ~,.i' :

- . , IPPGE. 00



Report No. 11960-97260
TVA / Thermal Science, Inc.

December 1, 1994
APPENDICES

Appendix F

PHOTOGRAPHS
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Report NIo. 11960-97260
Thermal Science, Inc.

December 1, 1994
APPENDICES

Front view of conduit assemblies.

Close view of 3/4 in. condulet elbow.
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Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994
APPENDICES

View of 4 in. condulet elbows.:

View of 4 in. condulet elbows with covers installed.

0 A .
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Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994
APPENDICES

Pre-shaped conduit section installed on outside conduits.

Pre-buttered, pre-shaped conduit section installed on outside conduits.

~GA-A 0
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Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994
APPENDICES

Pre-buttered panel installed on top of conduits.

Panel held in place -with threaded rod, washers and nuts.
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Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994
APPENDICES

Pre-buttered panel installed on bottom of conduits.

Panels secured with stainless steel tie wire.
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Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994
APPENDICES

Panels -installed between conduits near support location.

Pre-buttered panel installed on bottom of conduits.

0 A
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Report No. 11960-97260
Thermal Science, Inc.

U G - _
December 1, 1994

APPENDICES

-Scored and folded panel installed on top of conduits and radial bends.

Panel secured with threaded rod, washers and nuts.

C..A•P -
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Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994
APPENDICES

Scored and -folded panel installed on bottom of conduits and radial bends.

Panel secured with threaded rod, washers and nuts.
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Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994
APPENDICES

Panels installed on top and bottom 0fradial bends.

r ~

POW:N

Sides of conduits and radial bends pre-buttered prior to panel installation.
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Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994• -.
APPENDICESu 0 ý_

Pre-buttered panel installed on side of radial bend.

Panel secured with stainless steel tie wire.

• 0 •A •

0--A'Tq



Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994 .
APPENDICES

Pre-buttered panel installed side of conduits.

Pre-buttered panels installed between conduits at top of radial bends.
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Pre-buttered panels- installed between conduits at top of radial bends.

Pre-buttered panels installed between conduits at top of radial bends.
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Do~.

Pre-buttered, pre-shaped conduits sections installed on straight conduit above
radial bends.

Panel installed on outside of conduits over LBs.

-+ 0_

'V
0 RA¶0e



Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994
APPENDICES

Pre-shaped conduit section installed on conduit over LB.

Panels secured with threaded rod, washers and nuts.
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Pre-buttered panel installed over LBs

Scored and folded panel installed on bottom and outside of LBs.
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Pre-buttered panel installed on side of LB.

Trowel grade material ap .plied to joints between panels on LBs.
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Pre-buttered panel installed on support member under conduits.

Pre-buttered strip, 'installed over joint at support location.
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Pre-buttered, scored and folded
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on support member.

Skim coat of trowel grade material applied to enclosure.
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Externalstress skin installed at joint loactions.

External stress skin stapled in place.
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Skim coat of trowel grade material applied over external stress skin.

External stress skin installed over material installed over LBs.
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External stress skin-secured with washers, nuts and stinless steel tie wires.

Ext,.ernatl stress skin installed over strip at support location.
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External -stress skin installed over support members.

Details of external stress skin installation over radial bends at preformed conduit
interface.

4 . A P 0 1

0

11oA ft



Report No. 11960-97 260
Thermal Science. Inc.

December 1 , 1994 U
APPENDICES

Mounds of trowel grade material installed over washers and. nuts.

External stress skin stapled over mounds of trowel grade material.
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View of external stress skin and mounds. on nuts in the radial bend area.

Pre-buttered, scored and folded panels installed on vertical portions of supports.
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Bent pre-shaped conduit section pre-buttered prior to installation.

Pre-buttered pre-shaped conduit sections installed on radial bend.
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-Pre-buttered panel folded and installed on 3/4 in. LB.

Pre-shaped conduit sections secured with stainless steel tie wires.

4 A- Pr
0 4

V,.
: j#' A'TO .



Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994
APPENDICES

Pre-shaped conduit sections installed on vertical sections of conduit over LBs.

Second layer of pre-shaped conduit. sections installed on 3/4 in. conduits.

tCA A0ý

100



Report No. 11960-97260
Thermal Science, Inc.

December 1, 1994
APPENDICES

Second layer of pre-shaped conduit sections installed on 3/4 in. conduits.
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External stress skin installed on 3/4 in. conduit radial bends.
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Front view of completed test assembly.

Rear view- of completed test assembly.
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Test deck installed onto furnace.

Test furnace prior to start of fire exposure.
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Furnace interior during fire exposure.

Test furnace at approximately thirty minutes.
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Test-furnace at end of exposure (one hour).

Test deck lifted from furnace.
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Underside view of test deck prior to hose stream.

-Front view of test deck prior to hose stream.
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Water hose stream test.

Water hose stream test.
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Water hose stream test.

Water hose stream test.
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Right end view after hose stream.
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Front view after hose stream.
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Right 3/4 in. conduit after hose stream.

Left 3/4 in. conduit after hose stream.
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Left end view after hose stream.

Interior view after hose stream.
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Interior view after hose stream.

Outer layer of material removed from left 3/4 in. conduit above LB.
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Outer layer of material removed from left 3/4 in. conduit horizontal run.

Inner layer of material removed from left 3/4 in. conduit horizontal run.
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Material removed from left 3/4 in. radial bend.

-ii
Outer layer of material removed from left 3/4 in. conduit above radial bend.
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Inner layer of material removed from left 3/4 in. conduit above radial bend.

Outer layer of material removed from left 3/4 in. conduit LB.
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Material removed from right 3/4 in. conduit above LB.

Trowel grade mound removed from panel.
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External stress skin removed from radial bends.

External stress skin removed from conduit LBs.
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Trowel grade mounds removed from panel.

Trowel grade mounds removed from panel.
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Material removed from rear conduit LB.

Material removed from conduit LBs.
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Material removed from conduits above conduit LBs.

Material removed from side of rear
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Material removed from conduit LBs.

Material removed from conduit above LBs.
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Material removed from bottom of conduits.
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Material removed from conduits.
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Material removed from support members.

Material removed from support members.
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Material removed from conduits at location of support members.

Material removed from bottom of radial bends.
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Material removed from bottom of radial bends.

Material removed from radial bends.
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Material removed from top of conduits.

Material removed from conduits above radial bends.
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THERMO-LAGC INSTALLATION DETAILS

,r

0

p0 .

'900
4A0

o9. U



0 0

PncroFtut CONDUIT SECTIONSGANGOD ENCLOSURE (INDIVIDUAL ENCLOSURES)

MAX MAX

A17

Co-OUI (TYP)

1- --0 0 0
---- ---- -0 ___ ____ ___

_ ... . .. .. .. ..... ..... ... .... ... ... .... ..-. .
Al7J

DET E17
PLAN VIEW

GANGED CONDUIT ENCLOSU
H.1.S.

137 L 1817

INIfRrAC[ BOARO B[TwE[I
PR[rORCUED CONDUIT SECT
AND GANGED ENCLOSURE

IRE

tNOIVIDUAL CONDUITS PROTECTED
tITH pREFORMED CONDUIT SECTIONS
(Pe.)

II=

f



MX TROWEL GRAOE

EXTERNAL STRESS SKIN EXTERNAL STRESS SK IN ITflERUO-LAL
( A COVER FOR NutS• P)SKI(STAPLE AS STAPLE•, O(RFRNI IP SKIM COAT -•

MAX.

(TROWEL GRADE)

-r

"-NOWINAl. 5/8" I

THERUO-LAb 330
PREFORUEo CONOUIt
SECT IONS S

(1 'P.)

CONDUIT7

(1W)

NOMINAL 5/8-
IMERMO-LAG 330
BOARD MATERIAL

TIE WIRE OVER
STRESS SKIN
AND SKIM COAT. 6- D.C.

, •TItE WIRE BENEATH STRESS

SKIN ON THERI.0-LAG. 6" D.C.

3/8" ALL-THREAD. FENDER
WASHERS & NUTS (lYP.)

Al 7-Al 7
END VIEw

GANGED CONDUITS
FOUR SIDED ENCLOSURE

N.T.S.

T I RE

¶
~PUTTY

L%
If

• .... • - . . ! ............... ........... " .I..,



-4
NOMINAL 5/8"
THERWO-LAG 330

6' MAX IBOARD

r6- 
MAX

PREFORMED CONDUIT SECTIONS

WINDVIDUAL ENCLOSURES)INAL 5/8" SINGLE LAYERDESIGN SHOWN

BI7-B1 7
INTERFACE SECTION - ELEVATION VIEW

N. T. S.

NOMINAL 5/8" THERWO-LAO 330
BOARD Al INTERrACE ,.

DET D17
INTERFACE DETAIL

. O.T.$.

GANGED ENCLOSURE

•r
•
k•



DET C17
EXTERNAL STRESS SKIN

N.T.S.

rILL WITH
TROWEL CRAOD
OVER CONOUIT CLAMP

NOcINAL 5/8" THERLk)-LAC BOARO
INSTALLED OVER THE CONOUIT CLAMPS

EXTERNAL STRESS SKCIN - TROWEL CRAOD
THERMO-LAG
SKIM COAT

DET F17
SUPPORTS PROTECTION DETAIL

N.1.S.



JOINT

MOUIP4AL S/8
7NERWO-LA 330
PREFORAWD CONOUIT SECTION

DETAIL E-1
CONoUIT SECT`•)r,
5/8" a 3/8- SHOWN

STAINLESS STEEL TIC
TIRES (TYP

2' (MAX)•\ b

MaiNAL 3/8 •THICC PEFORWID
CO.MIA S3CTION OVERLAYS

CN0JUMAL 5/8"
CONOUIT SECTIONS

DETAIL F-2
CONDUIT IS•METRIC

3yq1, 0ý4L ý



NOTE: E EITHIER rRONT(OR SlOE A)
5/8" WIOER ?ImAm &ACx(O SlODE )
FOR OVERLAP

DETAIL G-2
SALL LB OR LS

(S-ALLER TAH A- CONDUITS)

I 2V E N

OVCRLAP

DETAIL A-2

NMM.MAL LIS 3/8-

31 " Co1at,.

0
... ? ~



U 

~

STAINLESS STEEL TIE

IRES (TYP

NOdINAL 3/8- THERNO-.LA 330
PREFORMED CONDUIT SECTION

NOMINAL 5/3"

(P 0 -ME W LAG 3 23 U
*REFOwIED CONDUIT SECTIO#

6" (Up, 
To

"' ' LAX)

DETAIL B-2STRAIGHT JOlmr•

••OUI.AL 5/V8 LLUS 3/8- SHOWN

s~ /I CONJ4C'yc+

NOMINAL S/8
o

TH(W-LAC 3W0
PREFORmO C~JOIT SECTI ON-

ON CURVED SECTIONS

S. AS REOUIRED TO
FIT AROUNDO THE ARC

-s/q I CO&444k CUTS FOR OUTSIDE SEND
S' CUT SPACING AS REQUIRED

Y-- -GROOVE CUTS

'STRAIGHT 
CUrS



TEST REPORT TRANSMrITAL FORM

To: Rubin Feldman
Thermal Science, Inc.
2200 Cassens Drive
St. Louis, MO 63026
(314) 349-1233

Re: Project No. 11960-97260

Enclosed, please find our final report on the above referenced project.
Should you notice any errors or omissions, please bring them to our
attention immediately and we will correct the problem as quickly as
possible.

Two additional copies of this report are being prepared for you and
will be shipped at a later date. An additional copy of the test report
will also be sent to TVA at a later date.

We appreciate your business and look forward to working with you
again soon.

Sincerely,

Herbert W. Stansberry II,
Fire Test Technologist

c.c. Mark H. Salley
TVA
Watts Bar Nuclear Plant IOB-IM
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




