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ABSTRACT

A group of eight 4 in. diameter aluminum conduits arranged in two
rows of four, a group of four 3 in. diameter steel conduits arranged in
two rows of two, a group of four 1 in. diameter steel conduits
arranged in two rows of two and a 4 in. diameter steel conduit
containing a junction box (12 in. x 12 in. x 60 in.), 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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WM~ODUCTION

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.

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-Lag Fire 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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TEST PROCEDURE'

FIRE TEST FURNACE

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

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

2000-
Temperature Time

LL 1500-10

(D 1250 1001

CO 1000- 1462 2
1550 30

CL 750 1700 60
E

0) 500 1792 90
F_1850 120

250 1888 150
01925 180

0 25 50 75 100 125 150 175 200

Time (minutes)
Fig=r

The test furnace used consists of a large vertical exposure chamber, with internal
dimensions of 10 ft (height) by 10 ft (width). The furnace is equipped with diffuse-
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flame propane gas burners symmetrically located across the back 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 away from 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 wall extensions (metal stud
frames lined with two layers of 5/8 in, thick type X gypsum and a 2 in. thick layer
of ceramic fiber blanket) or concrete walls around the perimeter face. For this
tests, the walls of the furnace are extended from their normal depth of 24 in. to a
total depth of 48 in. from the furnace back to the exposed face of the test deck.

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 -0.0 15 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.

11jCQA P 0 .

4.

04TO



Report No. 11960-97259 November 29, 1994
TVA / Thermal Science, Inc. Page 4

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 JOTech TempScan 1000, six JOTech TempScan 1000
EXPlO expansion chassises, an JOTech 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, placed in the hose stream testing area and
exposed to the impact, erosion, and cooling effects of a hose stream directed
perpendicular to the exposed surface of the test specimen as outlined in the
standard. The stream is delivered, for a minimum period of 5 minutes, through a
1-1/2 in. fog nozzle with an adjustable stream, with a nozzle pressure of 75 psi, a
spray angle of 300 and with the tip of the nozzle a distance of 5 ft. from the exposed
face. The nozzle is to flow a minimum of 75 gpm during the hose stream test. It
is recognized that, with a three-dimensional object, not all surfaces can be
attacked by the hose stream test. For this reason, the technician controlling the
hose is lifted to the center of the test deck wall with a platform lift to allow the
stream to play against the front, sides, and inside vertical surfaces and the
underside of the item, resulting in little, if any, direct force being applied to the
outside perimeter surfaces of the specimen.
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TEST DECK

The test deck consisted of a perimeter of 6 in. structural steel channel, welded
together into an 136 in wide by 151 in. tall rectangle, with the flanges inward.
Steel rebar (#5) was welded to the interior web of the perimeter channel in a grid
pattern spaced 12 in. o.c. The rebars were located 1-1/2 in. up from the bottom of
the channel frame. Similar forms were constructed of 6 in. steel channel, 4 in.
steel angle and #5 rebars for the deck sides walls (120 in. x 24 in.) and for the deck
top and bottom (132 in. x 24 in.). Steel pipe sleeves were welded in place within the
framework for the top and bottom forms to provide blockouts for conduits and
thermocouple leads to pass through the finished concrete deck. Normal weight
concrete was poured into the slab frames and vibrated to remove any air pockets.
The assembly was allowed sufficient curing so as not to be severely damaged by
the fire exposure. After curing, the deck front wall, top and bottom and both sides
were assembled and welded together. Lengths of 12 in. steel channel were then
welded to the sides of the slab, perpendicular to the face, to allow the deck wall to
be free-standing for assembly and testing. After installation of the penetrating
items, all holes through the slab were completely filled with silicone foam fire
seal.

Silicone foam fire stop

......................... .... .. . . . .. . . . . ...- ..

This.method.of.sea.ing-o...und. t Concrete test slab
.........- ....................- ....- , . -... .. . . . .. . . . ......

•....................,.............................- .........

....h r...... v ..........efci atw t t n i th 60 i u e iex........................ine.h
............... ............................

.• . . . . ....................,- /...........- ..-.... -..... --... ........

"•' FIRE SIDE

CROSS-SECTIONAL VIEW OF POINT OF PENETRATION
OF THE SLAB BY A TEST ITEM

This method of sealing around the point where a test item penetrates the test deck
has proven very effective at withstanding the 60 minute fire exposure. Since the

penetration seal is considered a part of the support system, and is not in itself
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being evaluated by this test method, the important aspect of the seal is that it be
"typical" of a field installation and withstand the fire exposure test. The silicone
foam system used in this design does not unduly act as a heat sink, nor does it

offer significant physical support to the penetrating item. Its purpose is to seal

the gap without affecting the evaluation of the protective envelope system.

TEST ITEMS (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.

WEIGHT OF RACEWAY

RACEWAY CONDUIT
4" Aluminum Conduit 3.38 lbs/lin.ft

4" Steel Conduit 9.54 lbs/lin.ft
3" Steel Conduit 6.70 lbs/lin.ft
1" Steel Conduit 1.49 lbs/lin.ft

5'xl'xl' Steel Junction Box 96.25 lbs

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

Thermo-Lag@ 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-LagD 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.
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Other Materials

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

All tie wire used in the TVA/TSI test program was 16 GA type 304 stainless

steel annealed with the exception of a limited amount of 18 GA type 304
stainless steel annealed tie wire used to stitch the external stress skin
together at overlaps. The 18 GA tie wire was used in this application due to
the limited working area between the four sided box and the concrete test
deck. It was decided that the 18 GA tie wire could be worked and tightened
better in this application.

TEST ITEM (CONDUITS AND JUNCTION BOX)

A single 4 in. diameter steel conduit was installed just right of center in the test
deck. The conduit passed through a steel pipe sleeve blockout in the concrete deck
top, passed vertically through the test deck cavity and entered the top of a 12 in.
wide x 12 in. deep x 60 in. high steel junction box. The conduit exited the junction
box bottom and passed out of the deck cavity through a steel pipe sleeve blockout in
the concrete deck bottom. The steel junction box was centered vertically on the
conduit and the conduit was fastened to unistrut supports located 12 in. above and
12 in. below the junction box.

A group of eight 4 in. diameter aluminum conduits was installed on the*right side
of the test deck. The conduits were arranged in an array two conduits deep and
four conduits wide. Each of the eight conduits passed through a steel pipe sleeve
blockout in the concrete deck top, passed vertically through the test deck cavity
and exited through a steel pipe sleeve blockout in the concrete deck bottom . The
eight conduits had an overall exposed vertical dimension of 10 ft and were spaced
7 in. apart. All eight conduits were secured to the deck outside of the furnace
chamber.

A group of four 1 in. diameter steel conduits was installed on the left side of the
test deck. The conduits were arranged in an array two conduits deep and two
conduits wide. Each of the four conduits passed through a steel pipe sleeve
blockout in the concrete deck top, passed vertically through the test deck cavity
and exited through a steel pipe sleeve blockout in the concrete deck bottom . The
four conduits had an overall exposed vertical dimension of 10 ft and were spaced 4
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in. apart. All four conduits were secured to the deck outside of the furnace
chamber.

A group of four 3 in. diameter steel conduits was installed in the test deck,
between the group of 1 in. conduits and the conduit/junction box configuration.
The conduits were arranged in an array two conduits deep and two conduits wide.
Each of the four conduits passed through a steel pipe sleeve blockout in the
concrete deck top, passed vertically through the test deck cavity and exited
through a steel pipe sleeve blockout in the concrete deck bottom . The four
conduits had an overall exposed vertical dimension of 10 ft and were spaced 7 in.
apart. All four conduits were secured to the deck outside of the furnace chamber.

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: +1.1°C, purchased
with lot traceability and calibration certifications) placed nominally every 6 in.
along the length of wire. The thermocouples were attached to the bare #8 AWG
stranded copper wire by placing the thermojunction in direct contact with the top
surface of the wire and crimping the junction to the copper wire with a copper
Buchanan 2011S open-end splice cap fastened in place with a Buchanan C-24"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
side of the conduit facing the back furnace wall, being held in position by
clamping under the head of a #8 x 32 x 1/4 in. long stainless steel round-head
machine screw in a drilled and threaded hole at each location. The thermocouple
leads were run along the conduits and passed through the slab using the same
blockout as the conduit. During the installation of the barrier materials, the
installation of additional thermocouples was requested by a representative of the
USNRC. These thermocouples were similarly affixed at 12 in. intervals to the
sides of the rear conduits (facing the barrier system) in the group of 1 in. steel
conduits and the group of 3 in. steel conduits.

Thermocouples' were also affixed to the interior of the junction box. At least one
thermojunction was placed in each square foot of area on each face of the junction
boxes..
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THERMO-LAG® 330-1 INSTALLATION HGIHLIGHTS

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

Thermo-Lagg 330-1 V-Ribbed Panel (5/8 in. nominal thickness)

These panels were used to construct the four-sided conduit enclosures the
junction box enclosure and to cover the structural support members.

Thermo-LagO 330-1 Subliming Trowel Grade Material

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

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

This material was used to construct a portion of the conduit protective envelopes.
This materials was also used to cover the 4 in. diameter conduit attached to the
junction box.

Application Methods

Three different designs were used to install the Thermo-Lag@ 330-1 to the vertical
conduits in the four-sided configurations.

Pre-Shaped Section/Board Method - (used on the array of eight 4 in.
aluminum conduits) - For this method of installation, nominal 5/8 in. pre-
shaped conduit sections (appropriate for the size of the conduits) were cut down
the center to form 900 sections. The sections were pre-buttered and installed on
the outside corners of the vertical conduit array. Nominal 5/8 in. board material
was then cut to fit between the 900 sections, forming a box with rounded edges.
Threaded steel rod fastened with fender washers and nuts was used pull the
board stock panels together when the boards were wider then 36 in. All boards
were pre-buttered where contact was made with conduits or pre-shaped conduit
sections. Nominal 5/8 in. board material was used to form "joint backing boards"
between lengths of board material. Bolts (or threaded rod), fender washers and
nuts were used to hold the "joint backing boards" in place and to secure two
lengths of panel together. Other attributes of the installations are:

- Tie wires were installed 6 in. o.c., maximum.
PCA P .
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-A "Type A Base Plate" (described later in this text) was installed at the top of
the enclosure, at the enclosure to concrete interface.

-A "Type B Base Plate" (described later in this text) was installed at the
bottom of the enclosure, at the enclosure to concrete interface.

-The "Generic TVA Upgrade" (described later in this text) was applied to the
completed assembly.

Score and Fold Method - (used on the array of four 3 in. conduits) - For this
method of installation, nominal 5/8 in. board material was cut, scored and folded
to form an appropriately sized box to enclose the vertical conduit array. The board
material was pre-buttered on all interior surfaces that contacted the conduits.
Thermo-Lag® 330-1 Trowel Grade and putty material were used to square the
corners along the folds. Nominal 5/8 in. board material was used to form 'Joint
backing boards" between lengths board material. Bolts (or threaded rod), fender
washers and nuts were used to hold the 'Joint backing boards" in place and to
secure two lengths of panel together. Other attributes of the installations are:

- Tie wires were installed 6 in. o.c., maximum.
- "Type B Base Plates" (described later in this text) were installed at the top

and bottom of the enclosure, at the enclosure to concrete interface.
- The "Generic TVA Upgrade" (described later in this text) was applied to the

completed assembly.

Separate Board Method - (used on the array of four 1 in. conduits) - For this
method of installation, nominal 5/8 in. board material was cut to form the sides of
an appropriately sized box to enclose the vertical conduit array. The cuts were
made to stagger the joints around the assembly. The enclosure board material
was pre-buttered on all interior surfaces that contacted the conduits, other board
material. Joints were staggered in the vertical rise ('Joint backing boards" were
not used). Other attributes of the installations are:

- Tie wires were installed 6 in. o.c., maximum.
- "Type A Base Plates" (described later in this text) were installed at the top

and bottom of the enclosure, at the enclosure to concrete interface.
- The "Generic TVA Upgrade" (described later in this text) was applied to the

completed assembly.

Conduit and Junction Box - The junction box and support members were
enclosed with nominal 5/8 in. board material (with V-ribs flattened) using the
Score and Fold Method. All internal surfaces were pre-buttered with trowel grade
material prior to installation. Thermo-LagO 330-1 Trowel Grade and putty
material were, used to square the corners along the folds. The conduit was
enclosed with one layer of nominal 5/8 in. pre-shaped conduit sections. All
interior surfaces and joints were pre-buttered with trowel grade material.

PC.A P 0..11'
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- Tie wires were installed 6 in. o.c., maximum.
- "Type A Base Plates" (described later in this text) were installed at the top

and bottom of the enclosure, at the enclosure to concrete interface.
- The "Generic TVA Upgrade" (described later in this text) was applied to the

completed assembly.

Type A Base Plate - Type A Base Plates are installed after the Thermo-Lag@ 330-1
material has been installed on the conduits. The base plate is pre-buttered and
fastened to the concrete with concrete anchors spaced 12 in. o.c.

Type B Base Plate - Type B Base Plates are installed before the Thermo-Lag@ 330-
1 material has been installed on the conduits. The base plate is pre-buttered and
fastened to the concrete with concrete anchors spaced 12 in. o.c.

"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. The thickness of the skim coat can be approximated as "just
thick enough such that the external stress skin is not readily visible."

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 19, 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
Deggary N. Priest
Kerry Hitchcock
Connie Humphrey

- USNRC
- T.V.A.
- T.V.A.
- T.V.A.
- T.V.A.
- TSI
- TSI
- Omega Point Laboratories, Inc.
- Omega Point Laboratories, Inc.
- Omega Point Laboratories, Inc.
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Cleda Patton Omega Point Laboratories, Inc.
Richard Beasley Omega Point Laboratories, Inc.
Laudencio Castanon - Omega Point Laboratories, Inc.

The furnace was fired at 12:18 p.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 0:32
(min:sec) the outside surface of the test item was beginning to turn brown, and by
1:17 (min:sec) had ignited fairly uniformly across the exposed surfaces. By 2:14
(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 placed erect on the floor and a platform lift was positioned
to place the hose stream technician at the approximate center of the test sample.
The test deck was then 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-LagO 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 on the following pages. An explanation of
the allowable limits is given following the table.
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MAX. TEMP. AVG. TEMP.
LOCATION (OF) (OF)

GROUP OF 1" STEEL CONDUITS
Front Left Conduit 252 233

Front Left Conduit Bare #8 230 221
Front Right Conduit 252 232

Front Right Conduit Bare #8 227 219
Rear Left Conduit 234 224

Rear Left Conduit Bare #8 221 218
Rear Left Additional Thermocouples 220 214

Rear Right Conduit 232 223
Rear Right Conduit Bare #8 215 210

Rear Right Additional Thermocouples 216 211

GROUP OF 3" STEEL CONDUITS
Front Left Conduit 242 230

Front Left Conduit Bare #8 216 208
Front Right Conduit 235 228

Front Right Conduit Bare #8 215 207
Rear Left Conduit 225 221

Rear Left Conduit Bare #8 211 205
Rear Left Additional Thermocouples 210 208

Rear Right Conduit 219 210
Rear Right Conduit Bare #8 211 207

Rear Right Additional Thermocouples 210 207
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MAX. TEMP. AVG. TEMP.
LOCATION (cont.) (OF) (OF)

GROUP OF 4" ALUMINUM CONDUITS_____
Front Left Conduit 243 227

Front Left Conduit Bare #8 221 207
Front Left-Center Conduit 212 206

Front Left-Center Conduit Bare #8 .191 182
Front Right-Center Conduit 225 208

Front Right-Center Conduit Bare #8 193 185
Front Right Conduit 224 217

Front Right Conduit Bare #8 211 200
Rear Left Conduit 228 215

Rear Left Conduit Bare #8 213 198
Rear Left-Center Conduit 208 203

Rear Left-Center Conduit Bare #8 196 190
Rear Right-Center Conduit 205 202

Rear Right-Center Conduit Bare #8 195 190
Rear Right Conduit 219 213

Rear Right Conduit Bare #8 206 199

4" STEEL CONDUIT WITH JUNCTION BOX _____

Conduit Above Junction Box 299 268
Junction Box Interior 240 225

Conduit Below Junction Box 291 264
Bare #8 Within Conduit/Junction Box 260 230

The average initial temperature for all thermocouples at the start of the test was
78'F, yielding an allowable temperature increase of 250'F, or 328'F actual for the
average temperatures. (A 325'F increase above the 78'F initial temperature yields
a maximum allowable individual temperature of 403'F, in accordance with
ASTM E119-88.) All of the thermocouples on within the multiple conduit
enclosures and within the conduit/j unction box configuration met the stated
criteria.

Post-Test Exa tination

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

4 in. ALUMINUM CONDUIT ENCLOSURE

LOCATION

Front vertical section.

Right
section.

and left vertical

Rear vertical section.

OBSERVATION

Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Approximately 3/8
in. of uncharred material remaining in upper
flat center panel (up to 1/2 in. remaining in
lower front center panels). Approximately 1/4
in. of uncharred material remaining in upper
pre-shaped corner sections (up to 3/8 in.
remaining in lower front corner sections). Top
and bottom base plates mostly consumed.
Material totally intact at top and bottom of
enclosure (at base plate overlaps).
Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Approximately 3/8
in. of uncharred material remaining in upper
flat panels (up to 1/2 in. remaining in lower
panels). Approximately 1/4 in. of uncharred
material remaining in upper pre-shaped corner
sections (up to 3/8 in. remaining in lower corner
sections). Top and bottom base plates mostly
consumed. Material totally intact at top and
bottom of enclosure (at base plate overlaps).
Up to 1/2 in. char depth across panels, still
covering external stress skin below.
Approximately 1/2 in. char depth under
external stress skin. Between 1/2 in. and 5/8 in.
of uncharred material remaining in rear flat
panels. Approximately 3/8 in. of uncharred
material remaining in rear pre-shaped corner
sections. Top and bottom base plates mostly
consumed. Material totally intact at top and
bottom of enclosure (at base plate overlaps).
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3 in. STEEL CONDUIT ENCLOSURE

LOCATION

Front vertical section.

OBSERVATION

Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Between 1/4 in. and
3/8 in. of uncharred material remaining in
upper flat center panel (up to 3/8 in. remaining
in lower front center panels). Top and bottom
base plates mostly consumed. Material totally
intact at top and bottom of enclosure (at base
plate overlaps).

Right and left vertical Most of outer char layer dislodged by hose
section. stream test, exposing layer of external stress

skin below. Approximately 1/2 in. char depth
under external stress skin. Approximately 3/8
in. of uncharred material remaining in side
panels. Top and bottom base plates mostly
consumed. Material totally intact at top and
bottom of enclosure (at base plate overlaps).

Rear vertical section. Up to 1/2 in. char depth across panels, still
covering external stress skin below.
Approximately 1/2 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining in rear flat
panels. Top and bottom base plates mostly
consumed. Material totally intact at top and
bottom of enclosure (at base plate overlaps).

0 A p 0
4,
A

V&R-0



Report No. 11960-97259
TVA / Thermal Science, Inc.

November 29, 1994
Page 17

1 in. STEEL CONDUIT ENCLOSURE
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LOCATION OBSERVATION

Front vertical section. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Approximately 1/4
in. of uncharred material remaining in upper
flat center panel (up to 3/8 in. 'remaining in
lower front center panels). Top and bottom base
plates mostly consumed. Material totally intact
at top and bottom of enclosure (at base plate
overlaps).

Right and left vertical Most of outer char layer dislodged by hose
section. stream test, exposing layer of external stress

skin below. Approximately 1/2 in. char depth
under external stress skin. Approximately 1/4
in. of uncharred material remaining in left flat
panels (between 1/4 in. and 3/8 in. remaining in
right panels). Top and bottom base plates
mostly consumed. Material totally intact at top
and bottom of enclosure (at base plate overlaps).

Rear vertical section. Up to 1/2 in. char depth across panels, still
covering external stress skin below.
Approximately 1/2 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining in rear flat
panels. Top and bottom base plates mostly
consumed. Material totally intact at top and
bottom of enclosure (at base plate overlaps).
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4 in. STEEL CONDUIT AND JUNCTION BOX ENCLOSURE

46 C
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Vertical section above Approximately 1/2 in. char depth on pre-shaped
junction box. section. Approximately 3/8 in. of uncharred

material remaining in pre-shaped sections on
conduit. Top base plate mostly consumed.
Material totally intact at top of enclosure (at
base plate overlap). Between 1/16 in. and 1/8 in.
uncharred material intact on upper support
member. Approximately 1/16 in. uncharred
material intact on collar at top of junction box.

Junction box enclosure. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below (except on rear, which had
approximately 1/2 in. char depth still covering
external stress skin below. Approximately 1/2
in. char depth under external stress skin.
Approximately 3/8 in. of uncharred material
remaining in panels on front, rear, right and
bottom of enclosure. Approximately 1/4 in.
uncharred material intact on left and top
panels.

Vertical section below Approximately 1/2 in. char depth on pre-shaped
junction box. section. Approximately 3/8 in. of uncharred

material remaining in pre-shaped sections on
conduit. Bottom base plate mostly consumed.
Material totally intact at bottom of enclosure (at
base plate overlap). Between 1/16 in. and 1/8 in.
uncharred material intact on lower support
member. Approximately 1/16 in. uncharred
material intact on collar at bottom of junction
box.
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CONCLUSIONS

Each of the multiple conduit enclosures and the 4 in. conduit/junction box
enclosure, clad with Thermo-LagO 330-1 material and upgrades as presented
herein, met the requirements of the TEST PLAN for a fire resistance rating of one
hour.

Thermocouples were installed 6 in. o.c. along the exposed length of each of the
conduits. The thermocouples were all located on the front surface of the conduits
(facing the back wall of the furnace). At the request of a representative of the
USNRC, additional thermocouples were installed on the outer surfaces of the rear
conduits in the group of four 3 in. steel conduits and the group of four 1 in.. steel
conduits. These thermocouples were in intimate contact with the barrier system
installed over the conduits. These additional thermocouples were also within the
requirements of the TEST PLAN for a fire resistance rating of one hour. These
thermocouples registered temperatures lower than those on the front surface of
the rear conduits in each array (not in contact with any barrier materials).
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. ONE HOUR FIRE ENDURANCE TESTS OF ARTICLES PROTECTEDWITH 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 (TIVA) 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 EREBS as
de tailed 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 (1810 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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S4.0 REFERENCES

4.1 lOCFR5O, Appendix R - Fire Protection Program for Operating Nuclear
Power Plants.

4.2 American Society for Testing and Materials (AS'Th) 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 Electrical1 Cables Required for 1OCFRSQ, Appendix R
Compliance.

5 .0 RESPONSIBILITIES

5.1 TENNESSEE VALLEY AUTHORITY (TVA)

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

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

55.1.3 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
instrumentatiozn 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 facilitie's, 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 inspoection 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 incýluded with
each shipment in an identifiable container. That container reads
"RECORDER IN HERE". The chart tape produced by this recorder shall
be inspected by OPL personnel upon arrival of the shipment to insure
that the temperature limitations of 320 F to 1000 F were not
exceeded.

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

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

7.5.1 General

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

7.5.2 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 (l) 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 TIVA. Details of the ERFBS 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 OP 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
ref erenced 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 1l6-inch fog nozzle set at a
discharge angle of 300 with a nozzle pressure of 75 psig and
a minimum discharge of 75 gpm. The nozzle orifice is to be at~
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. IR

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.

Page 8 of 2.4



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
9. Acceptance criteria
h. Provide quality control records for:

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

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

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

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

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

procedures provided by TVA

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

Page 9 of ?--
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NUCLEAR UNITED STATES
NUCLEAR REGULATORY COMMISSION

6 WASHINGTON, D.C. 2D555

March 25, 1994

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

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

PURPOSE

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

* context.

BACKGROUND

On April 24, 1986, the NRC issued GL 86-10 in order to give the industry
additional guidance on implementing NRC fire protection requirements. The
guidance in GL 86-10 did not change the requirement to separate one safe
shutdown train from its redundant train with either a 1-hour or a 3-hour Fire
rated barrier. In Enclosure 2 to GL 86-10, the NRC staff responded to
industry questions. Question 3.2.1 of the enclosure orovided 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 Buildino
Construction," was applicable to cable-tray fire wraps.

0n July 30, 1991, the NRC established a special review team to identify and
evaluate technical issues related to the Thermo-Lag 330-1 fire barrier, system.
On August 6, 1991, the NRC issued Information Notice (IN) 91-47, "Failure of
Thermo-Lag Fire Barrier Material to Pass Fire Endurance Test." This IN gave
licensees information on the fire endurance test performed by Gulf States
Utilities Company on a "Thermo-Lag 330-1 fire barrier installed on a wide
aluminum cable tray and the associated fire test failure. On
December 6, 1991, the NRC issued IN 91-79, "Deficiencies in the Procedures for
Installing Thermo-Lag Fire Barrier Material," which gave information on

AD• deficiencies in procedures that the Thermo-Lag vendor (Thermal Science,
incorporated) provided for constructing Thermo-Lag 330-1 fire barriers. In

9403240197
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S response to concerns about the indeterminate qualifications of
Thermo-Lag 330-1 fire barriers, on June 23, 1992, the NRC issued IN 92-46,
"Thermo-Lag Fire Barrier Material Special Review Team Findings, Current Fire
Endurance Tests, and Ampacity Calculation Errors." The staff found the
following problems with Thermo-Lag 330-1 fire barriers: incomplete or
indeterminate fire test results, questionable ampacity derating test results
and a wide range of documented ampacity derating factors, some barrier
installations that were not constructed in accordance with vendor-recommended
installation procedures, incomplete installation procedures, and as-built fire
barrier configurations that may not have been qualified by valid fire
endurance tests or evaluated in accordance with the guidance of GL 86-10.

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

As a result of NRC interaction with TU-Electric regarding its test program,
the NRC concluded that there was uncertainty on the part of licensees as to
whether or not the ANI test method established a level of fire barrier

.Wperformance equivalent to that established by the GL 86-10 accezpance
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 ofrprotected
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
S a fire protection plan that satisfies General Design Criterion (GDC) 3. GDC 3

requires that structures, systems, and components important to safety be

March 25, !994- 2-
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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 AN! test
methodology, which ANI issued for insurance purposes only, requires that
cables within the fire barrier test specimen be monitored for circuit
integrity while the test specimen is subjected to a test fire that follows the
standard time-temperature curve specified in American Society of Testing and
Materials (ASTM) Standard E-119, "Standard Methods of Fire Tests of Building
Construction and Materials," and to a hose stream test. Under this criterion,
the fire barrier system is evaluated by monitoring the capability of the
cables inside the fire barrier to pass a low voltage circuit integrity test.
During the fire and hose stream tests, if cable circuit integrity is
maintained, the tests are considered successful. The AN! 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

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

2 The 163 -C [325 -F] temperature condition was established by allowing the
temperature of the unexposed side of the fire barrier to rise 139 °C [250 °F1
above the assumed 24°C [75°F] ambient air temperature, as measured by the
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3) The fire barrier remains intact and does not allow water to be projected
beyond the unexposed surface during the hose stream test.

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

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

as when the fire barrier

temperature rise criteria are exceeded or the test specimen cables sustain
visible damage.

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

Scensees or applicants in the future to satisfy NRC fire protection rules and
.egulations. 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 Functionality Test Results

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

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

.thermocouples within the test specimen at the onset of the fire exposure, during
he fire test.
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(2) When cables or components are included in the test specimen, a visual

inspection of the protected cables or components revealed no signs of

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

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

hose stream tests without developing any openings through which the

protected component, raceway, or cables are visible.

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

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

Review of Safety Analysis Reports for Nuclear Power Plants," Section 9.5.1,

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

July 1981, 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 I~i.G to Appendix R, the engineering evaluation justifying the

deviating conditions should be submitted with the exemption request. the

review guidance provided in Enclosure I 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

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.

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 ot a visual

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

or cables without a specific evaluation.
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* riteria specified in the enclosed review guidance to (1) evaluate fire
.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 f tre
review context; specifically it (1) clarifies the applicability of the test
acceptance criteria stated in GL 86-10 to raceway fire barrier systems, (2)
specifies a set of fire endurance test acceptance criteria which are

,cceptable for demonstrating that fire barrier systems can serve the reouired
sire-resistive function and maintain the protected safe shutdown train free of'ire damage, (3) contains acceptable options for hose stream testing, and (4)

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

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

57
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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,

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

Enclosures:
1. NRC Staff Review Guidance and Fire

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

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

3. NRC Fire Testing Acceptance Criteria
Logic Diagram.

4. List of Recently Issued Generic Letters

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

Lead Project Manager: Marsha K. Gamberoni, NRR
(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, 1975 Branch Technical Position (APCSB) 9.5-1, "Fire

Protection Program."

February 24, 1977 Appendix A to Branch Technicai Position

APCSB 9.5-1, "Guidelines for Fire Protection for

Nuclear Power Plants Docketed Prior to July 1,
1976."

February 19, 1981 10 CFR 50.48, "Fire Protection."

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

Program for Nuclear Power Facilities Operating

Prior to January 1979."

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

"Fire Protection for Nuclear Power Plants."

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

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

Generic Letter (GL) 81-12, "Fire Protection Rule (45 FR 75602,

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.

"Implementation 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 adoption

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

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

to its fire protection program in accordance with 10 CFR 50.59.

The'aforementioned NRC documents provided NRC staff guidance 
concerning fire

barriers separating plant fire areas, including the fire resistance

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

establish their fire resistance ratings. In addition, the documents provided
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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 Rs, to one safe shutdown train in those fire areas which contain
both trains. The objective of the safe shutdown related Appendix R fire
barrier is to ensure that a safe shutdown train is conservatively protected
from fire-related thermal damage. The necessity for these fire barriers has
been verified by multiple probabilistic risk assessments (PRAs). These PRAs
indicated that, even with fire barriers installed, fires are a major
contributor to core melt probabilities.

It is the position of the NRC that fire endurance ratings of building
*construction and materials are demonstrated by testing fire barrier assemblies

in accordance with the provisions of the applicable sections of NFPA 251,
"Standard Methods of Fire Tests of Building Construction and Materials," and
ASTM E-119, "Fire Test of Building Construction and Materials." Assemblies
that pass specified acceptance criteria (e.g., standard time-temperature fire
endurance exposure, unexposed side temperature rise, and hose stream
impingement) are considered to have a specific fire resistance rating.

Enclosure 1 to GL 86-10, "interpretations of Appendix R," provided additional
guidance with respect to the term "free from fire damage." Interpretation 3,
"Fire Damage," states, "In promulgating Appendix R, the Commission has
provided methods acceptable for assuring that necessary structures, systems,
and components are free from fire damage (see Section IIT.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 becins 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

s 5 Foradvanced 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 OF criterion should be used, or justification should be

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

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

temperature is sufficiently below the cable insulation ignition temperature."

(Emphasis added.)

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

which do not exceed 163 °C [325 °F] cold side temperature
6 and pass the hose

stream test provide adequate assurance that the shutdown capability is

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

sufficient additional information is needed to perform an engineering

evaluation to demonstrate that the shutdown capability is protected.

III. DEFINITIONS

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

this document, the following definitions are provided.

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

combustible.

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

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

fire doors, and fire dampers that are rated by approving laboratories 
in 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 exoosure and have 
successfully me: the

established test acceptance criteria (fire barrier test 
acceptance criteria

refer to Sections IV, V, and VI).

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

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

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

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

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

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

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

by BTP Appendix A, Position D.1.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 OF] temperature condition was established by al!owing the

temperature of the unexposed side of the fire barrier to rise 139 °C [250 OF]

above the assumed 24 °C [75 :F3 ambient air temperature, as measured by t\

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

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

support and route cables from circuit termination to circuit termination.

Raceway Fire Barrier - Nonload bearing partition type envelope system

installed around electrical components and cabling that are rated by test

laboratories in hours of fire resistance and are used to maintain safe

shutdown functions free of fire damage.

IV. FIRE ENDURANCE TEST ACCEPTANCE CRITERIA FOR FIRE BARRIER WALLS, FLOORS,

CEILINGS, AND FREE STANDING EQUIPMENT ENCLOSURES USED TO SEPARATE SAFE

SHUTDOWN FUNCTIONS WITHIN THE SAME FIRE AREA

To demonstrate the adequacy of fire barrier walls, floors, ceilings, and

enclosures, barrier designs should be verified by fire endurance testing. NRC

fire protection guidance refers to the guidance of NFPA 251 and ASTM E-119 as

acceptable test methods for demonstrating fire endurance performance.

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

The fire barrier design has withstood the fire endurance test without
the passage of flame or the ignition of cotton waste on the unexposed

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

The temperature levels recorded on the unexposed side of the fire

barrier are analyzed and demonstrable that the maximum temperature does
not exceed 139 °C [250 °F] above ambient; and

The fire barrier remains intact and does not allow projection of water

beyond the unexposed surface during the hose stream test. (For
acceptable hose stream test methods and time of application - See
Section ViI.)

if the above criteria are met for fire barrier walls, floors, ceilings, and

free standing equipment enclosures separating safe shutdown functions within
the same fire area, the barrier is acceptable.

NRC fire protection guidance also ensures that door and ventilation openings

and penetrations are properly protected. The guidance requires that these
openings be protected with fire doors and fire dampers which have been fire

tested and listed by a nationally recognized test laboratory (e.g., Factory
Mutual or Underwriters Laboratories, Incorporated). In addition, the
construction and installation techniques for door and ventilation openings and

other penetrations through these fire barriers should be qualified by fire
endurance tests.

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

*ASTM E-119 should be consulted with regard to the placement of thermocouples
on the specimen.
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V. FIRE ENDURANCE TEST ACCEPTANCE CRITERIA FOR ELECTRICAL 
RACEWAY AND

COMPONENT FIRE BARRIER SYSTEMS FOR SEPARATING SAFE SHUTDOWN FUNCTIONS

WITHIN THE SAME FIRE AREA

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

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

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

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

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

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

basis for Section 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 damage.

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

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

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

Criteria," the staff provided guidance on the cold side temperature for 7ire

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

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

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

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

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

The following is the NFPA 251 acceptance criteria:

The wall or partition withstood the fire endurance test without

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

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

The wall or partition withstood the fire and hose stream tests

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

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

failed the hose stream test if an opening develops that permits

the projection of water from the stream beyond the unexposed

surface during the hose stream test; and

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

endurance test did not raise the temperature on the unexposed

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

temperatures.
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The staff considers the fire endurance qualification test for fire barrier

Smaterials 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.
Cables should not show signs of degraded conditions8 resulting
from the thermal affects of the fire exposure; and

(Staff Guidance: For those cases where sions 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 granzed. 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 wi thout protecting
the cabile tray supports, then the test program should dupl icate these field
conditions. In addition, the fire test program 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
configurations representative of in plant conditions (e.g., the mass
associated with typical steel conduits and cable trays, representative
internal and external penetration seals). If cables are included in the
raceway fire barrier test specimen, these cables should be representative of
the installed plant-specific cables.

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

In 1979, American Nuclear Insurers (ANI issued a fire endurance test method
for raceway fire barrier systems for insurance purposes. This method, "Fire
Endurance Protective Envelope Systems for Class IE Electrical Circuits,''
specified that cable temperatures be monitored by thermocouples. industry
considers this the proper location for determining the temperature rise within
the raceway fire barrier system. Since cable jackets have a low thermal
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onductivity, the actual local temperatures of the cable jackets indications
f barrier failure and internal fire barrier temperature rise conditions

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

Fire endurance tests of raceway fire barrier systems should be without cables.
This method is preferred because by excluding cables from the test specimen it
eliminates bias in the 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 Containina Cables

The following are acceptable placements of thermocouples for determinino thehermal performance of raceway or cable tray fire barrier systems that contain

O ables during the fire exposure:

Conduits - The temperature rise on the unexoosed surface of a fire
barrier system installed on a conduit should be measured by placing the
thermocouples every 152 mm [6 inches] 9 on the exterior conduit surface
underneath the fire barrier material. The thermocouoles should be
attached to the exterior conduit surface located opposite the test deck
and closest to the furnace fire source. Thermocouples should also be
placed immediately adjacent to all structural members, supports, and
barrier penetrations.

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

9 For the thermocouples installed on conduits, cable tray side rails, and
bare copper conductors, a -13 mm [,½ inch] installation tolerance is acceptable.
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surface of the cables closest to the top and towards the center of the

fire barrier. The bare copper wire is more responsive than cable

jackets to temperature rise within the fire barrier enclosure. The

temperature changes measured along the bare copper conductors provide

indication of joint failure or material burn through conditions.
Thermocouples should be placed every 152 mm [6 inches] down the

longitudinal center along the outside surface of the cable tray side
rails and along the bare copper conductors. Thermocouples should also
be placed immediately adjacent to all structural members, supports, and
barrier penetrations.

Junction Boxes (JB) - The temperature rise on the unexposed surface of a
fire barrier system installed on junction boxes should be measured by
placing thermocouples on either the inside or the outside of each JB
surface. Each JS 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 J2 surface
area. These thermocouples should be located at the geometric centers of
the one souare foot areas. At least one thermocouple should also be
placed within 25 mm [I inch] of each penetration connector/interface.

Airdrops - The internal airdrop temperatures should be measured by
thermocouples placed every 305 mm [i2 inches] on the cables routed
within the air drop and by a stranded AWG 6 bare copper conductor routed
inside and along the entire length of the airdrop system with
thermocouples installed every 152 mm [6 inches] along the length of the
copper conductor. The copper conductor should be in close proximity
with the unexposed surface of the fire barrier material. Thermocouples
should also be placed immediately adjacent to all supports and barrier
penetrations.

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

Temperature conditions on the unexposed surface of the fire barrier material.

during the fire test will be determined by averaging the temperatures measured
by the thermocouples. In determining these cable tray or raceway temperature
conditions, the thermocouples measuring similar fire barrier areas of
performance should be averaged together and the basis of acceptance will be

based on the individual averages. The following method of averaging should
be followed:

Conduits - The thermocouples applied to the outside metal surface of the

conduit should be averaged together.

Cable Trays - The thermocouples on each cable tray side rail should be
averaged separately. For example, thermocouples placed on one side rail
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* will be averaged separately from the other side rail. 1, 1,
temperature conditions measured by thermocouples on the tIwo t II
conductors should be averaged separately.

Junction Boxes - For small JBs which have only one thernm):. ,
on each JB surface, the individual JB surface thermocoupl(.. 1 - l "
averaged together. For larger JBs which have more that orl(,,,
placed on each JB surface, the thermocouples on the indivi ,I ,
surfaces should be averaged together.

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

The averages of an'y thermocouple group during the fire test Shoul f d ,
139 °C [250 °F] above the unexposed side temperature within the i. 11.1 1 ,
test specimen at the onset of the fire endurance test. In addi1.1
temperature of each individual thermocouple will be evaluated. I""'
thermocouple conditions should not exceed the 139 °C [250 .F] t(;lItr i ,
by more than 30 percent. t 1 I

ThermocouDle Placement - Test Soecimens Without Cables

The following are acceptable thermocouple placements for determnIl, it,,
thermal performance of raceway or cable tray fire barrier systefii, l i, l

* ontain cables:

Conduits - The temperature rise of the unexposed surface .[ ,
barrier system installed on a conduit should be measured Iy liiy,
thermocouples every 152 mm [6 inches] on the exterior con(,tJ . ,
between the conduit and the unexposed surface of the fire lrr,, i

material. These thermocouples should be attached to the •:xI,.r I,
conduit surface opposite of the test deck and closest to hid.

fire source. The internal raceway temperatures should be fiIXUL'

stranded AWG 8 bare copper conductor routed through the erair,, liv
the conduit system with thermocouples installed every 152 , i,,
along the length of the copper conductor. Thermocouples .I 'l ,,
placed immediately adjacent to all structural members, suil '  ", *i,

barrier penetrations.

Cable Trays - The temperature rise on the unexposed surfaci f I,
barrier system installed on a cable tray should be measured .l 11f i
thermocouples every 152 mm [6 inches] on the exterior surf4., nt ,,ii,
tray side rails between the side rail and the fire barrier I;,lrI l,
Internal raceway temperatures should be measured by a strard,,1 AW(i,
bare copper conductor routed on the top of the cable tray ruiq AWl
the entire length and down the longitudinal center of the . II Wit,
with thermocouples installed every 152 mm [6 inches] alon1 1,, I,
the copper conductor. Thermocouples should be placed imrrl' 111,i.l ,
adjacent to all structural members, supports, and barrier l,,.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 placing
thermocouples on either the inside or the outside of each JB surface.
Each JB surface or face should have a minimum of one thermocouple,
located at its geometric center. In addition, one thermocouple should
be installed for every one square foot of JB surface area. These
thermocouples should be located at the geometric centers of the one
square foot areas. At least one thermocouple should also be placed
within 25 mm [1 inch] of each penetration connector/interface.

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

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

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

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

Junction Boxes - For JBs that have only one thermocouple on each J3
surface, the individual JB surface thermocouples should be averaged
together. For JBs that have more that one thermocouple on each JS
surface, the thermocouples on the individual J3 surfaces should be
averaged together.

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

The average of any thermocouple group should not exceed 139 :C [250 °F] above
the unexposed side temperature within the fire barrier test specimen at the
onset of the fire endurance test. In addition, the temperature of each
individual thermocouple will be evaluated. Individual thermocouple conditions
should not exceed the 139 °C [250 °F] temperature rise by more than
30 percent.
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*a fire barrier test specimen without cables does not meet the average or
....1ximum 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 I 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 1V 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 specified by the NFPA 251 acceptatle.
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 [1W-inch] playpipe nozz7e
onto the test specimen after the fire exposure test. The stream is applied
with the nozzle orifice positioned 6.1 meters [20 feet'] away from the cet--er
of the test specimen at a pressure of 207-kPa [30 psil. The application of
the stream is to all exposed parts of the specimen for a minimum duration OT
*ute for a !-hour barrier and 2½ minutes for a 3-hour barrier.

s an alternate for electrical raceway fire barrier test specimens, the
application of the hose stream test can be performed immediately after the
completion of the full fire endurance test period. If this method is used to
satisfy the hose stream test criteria, the following hose stream applications
are acceptable:

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

The stream applied at random to all exposed surfaces of the test
specimen through a 3.8 cm [1½-inch] fog nozzle set at a discharge
angle of 30 degrees with a nozzle pressure of 517 kPa [75 psi] and
a minimum discharge of 284 Ipm [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
!-hour and 3-hour barriers); or

The stream applied at random to all exposed surfaces of the test
specimen through 3.8 cm [1½-inch] fog nozzle set at a discharge
anole of 15 decrees with a nozzle pressure of 5T 7 kPa [75 psi] and
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a minimum discharge of 284 Ipm [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 I-
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 Dotential
heat release of the material (as determined by ASTM D-3286 or NFPA 259),
should also be factored into the fire hazards analysis.

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

I. INTRODUCTION

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

II. CABLE CIRCUIT INTEGRITY TESTS

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

During fire tests of raceway fire barrier systems, thermal damage to the
cables has been observed. This thermal damage has led to cable jacket and
insulation degradation without the loss of circuit integrity as monitored

using ANI criteria. Since cable voltages used for ANI circuit integrity tests
do not replicate cable operating voltages, loss of cable insulation conditions
can exist during the fire test without a dead short occurring. It is expected
that if the cables were at rated power and current, a fault would propagate.
The use of circuit integrity monitoring during the fire endurance test is not
a valid method for demonstrating that the protected shutdown circuits are
capable of performing their required function during and after the test fire
exposure. Therefore, circuit integrity monitoring is not required to satisfy
NRPC acceptance criteria for fire barrier qualification.

III. EQUIPMENT QUALIFICATION

Comparison of the fire barrier internal time-temperature profile measured
during the fire endurance test to existing cable performance data, such as
data from environmental qualification (EQ) tests, could be proposed to the
staff as a method for demonstrating cable functionality. EQ testing is
typically performed to rigorous conditions, including rated voltage and
current. By correlating the EQ test time-temperature profile to the fire tee
time-temperature profile, the EQ test data would provide a viable mechanism
ensure cable functionality. A large body of EQ test data for many cable types

Attachment to Enclosure I
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0
.sts 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 OF] limit is exceeded.

The staff agrees that a comparison of fire test temperature profiles to

existing EQ and Loss of Cooling Accident (LOCA) test results or air oven test

results is an acceptable approach to demonstrate cable functionality provided

the subject analysis incorporates the anticipated temperature rise due to self

heating effects of installed power cables with the fire test results.

IV. CABLE INSULATION TESTS

The two principal mate-ials used as cable insulation and cable jackets by the

nuclear industry are tnermoplastics and thermosetting polymeric materials. A

thermoplastic material can be softened and resoftened by heating and
reheating. Conversely, thermosetting cable insulation materials cure by

chemical reaction and do not soften when heated. Under excessive heating

thermosetting insulation becomes stiff and brittle. Electrical faults may be

caused by softening and flowing of thermoplastic insulating materials at

temperatures as low as 149 °C [300 OF]. Thermosetting electrical conductor
insulation materials usually retain their electrical properties under short-
term exposures to temperatures as high as 260 °C [500 OF]. Insulation
resistance (Megger) tests provide indications of the condition of the cable
*sulation resistance, whereas the high potential (Hi-Pot) test provides

Wsurance 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 overpotential
stress which is due to loss of dielectric strength of the insulation material.

Tf Megger tests are not performed at frequent intervals during the fire

exposure, indications of insulation damage in insulation may go undetected.
When removed from elevated temperatures, insulation will reset. Meocer tests

of insulated cables after the fire endurance test and after the cable has
sufficiently cooled may not detect degradation in the insulation resistance.
Therefore, wet or dry Megger of cables after a fire exposure does not provide
reasonable assurance that the cables would have functioned as intended during
the fire exposure.

To provide reasonable assurance that the cables would have functioned during
and after the fire exposure, Megger tests need to be performed before the fire
test, at multiple time intervals during the fire exposure (i.e, every 20
minutes during the 1-hour fire test and every hour during the 3-hour fire

test) for instrumentation cables only, and immediately after the fire
endurance test to assess the cable insulation resistance levels. This testing
will assure that the cables will maintain the insulation resistance levels
necessary for proper operation of instruments.

e Meager tests (pre-fire, during the fire [if performed], and immediately

*t er the fire test conditions) should be done conductor-to-conductor for
%ti-conductor and conductor-to-ground for all cables. The minimum
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acceptable insulation resistance (IR) value, using the test voltace values as
shown in the table below, is determined by using the following expression:

IR (Mega-ohms) Ž TFK+1 Meoa-ohm 1 * 1000 (ft) I
Length (ft)

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

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

The table below summarizes the Megger and Hi-Pot test voltages)0 which, when
applied to power, control and instrumentation cables, would constitute an
acceptable cable functionality test.

OPERATING MEGGER TEST HIGH POTENTIAL
TYPE VOLTAGE VOLTAGE TEST VOLTAGE

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

Power < 1000 V ac 1500 V dc None

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

A Megger test voltage of 1000 V dc is acceptable provided a Hi-Pot
test is performed after the Megger test for power cables rated 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.

- 3 - Attachment to Enclosure 1
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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 expqsing 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 tested
without 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 Protection
Systems", 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, "Cable
Insulation Tests."

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

VI. CABLE THERMAL EXPOSURE THRESHOLD

The following analysis, which is based on determining whether a specificinsulatjon 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 co,,junctLon witha post test visual cable inspection and the Hi-Pot test described above should*adily demon-strate the functionality of the cable circuit during and after are.
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The normal cable operating temperature can be determined by loading cable
specimens installed within a thermal barrier system in the test configuration
with rated voltage and current. The TET temperature limits for most cable
insulation may be obtained from the manufacturer's published data which is
given as the short-circuit rating limit. With the known TET and normal
operating temperature for each thermal barrier system configuration, the
maximum temperature rise limit within a fire barrier system may then be
determined.
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COMPARISON OF FIRE ENDURANCE TEST CRITERIA
FOR FIRE BARRIER SYSTEMS USED TO SEPARATE

SAFE SHUTDOWN FUNCTIONS WITHIN THE SAME FIRE AREA

GL 86-10, SUPP. 1 GL 86-10 RATIONALE FORGL 8-10 SUP. 1CLARIFICATION

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 waste has not
been used in raceway
fire barrier testing as
an indicator of :arrier
failure. Visual

inspection process
provides a better

indication of barrier
condition after the
fire and hose stream
test.

Hose Stream Test - To
reflect alternative
methods found
acceptable (Note 3).
The use of a fog nozzle
for the hose strezm at
the end of a full
duration of the fire 11
test provides a good
method for testing
erosion and cooling
effects.

78
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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 of
degraded conditions
resulting from the
thermal affects of the
firp p~nn~iire

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
are exceeded (Note 5).

.ethods when cables are
excluded from test
specimen:

Comparison of internal
temp. profiles to EQ
and LOCA test data.
Air oven test of cables

at rated voltage 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 operat-ing
temperature of the
1 cables inside the fire

,.rrier at the onset of
Wie fire exoosure.

Functionality - No
Cuidance 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
acceptance criteria and
must be justified on a
case-by-case basis
which includes an
assessment of cable
jacket material.

7;
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Note 1: The 163 :C [325 °F] temperature condition was established 
by

allowing the internal temperature on the raceway surface to rise a

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

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

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

determined by averaging the thermocouple 
readings. The conditions

of acceptance are also placed on the temperature 
conditions

measured by a single thermocouple. 
Under these conditions of

acceptance, if any single thermocouple exceeds 
30 percent above

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

139 °C + 42 °C = 181 °C [250 °F + 75 oF = 325 *F]) the test is

considered to have exceeded 
the criteria temperature limit.

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

hose stream testing method for 
qualifying fire barrier penetration

seals.

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

tray or raceway fire barrier 
system has sufficient structural

integrity to resist minor fire related barrier breaches caused by

falling objects.

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

is not considered a rated fire 
barrier. For those conditions

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

projection, cable damage) which deviate from the acceptance

criteria, an engineering analysis which clearly demonstrates 
the

functionality of the protected components or cables should be

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

functionality tests is to justify observed deviations in fire

barrier performance. Engineering analyses justifying these

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

cable) qualification as the basis for acceptance. Deviations wi7l

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

Note 6: For fire barrier systems tested without cables, plant-specific

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

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

be exposed to a temperature profile as determined by the internal

raceway thermocouples during 
the fire test. Cables will be tested

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

in a consistent manner to those tests performed for cables

included in a fire barrier 
test specimen and subjected 

to the fire

endurance test.

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

be performed before, during 
(instrumentation cables only) 

and

immediately after the fire exposure and subjecting power cables

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

percent) immediately after the fire exposure.
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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

There is consi erable discussion between the NRC, nuclear utilities and
manufacturers of fire barrier systems on the appropriate test method and
acceptance critiria 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 I ethod to Qualify a Protective Envelope for Class 1E Electrical
Circuits." Oth r manufacturers of fire barrier systems, such as 3M and Thermal
Ceramics, Inc., iave typically used Underwriters Laboratory (UL) test methods and
acceptance critnria such as "UL Subject 1724, "Outline of Investigation for Fire
Tests for Electrical Circuit Protective Systems."  The American Society for
Testing and Matorials (ASTM) has recognized the need to develop a unique test
method and acceptance criteria for electrical fire barrier systems. They have
been working fo approximately the-last five years on this issue but have not
issued a standaod.

Discussion

The Code of Fed ral Regulations (CFR), Title 10 Part 50 Domestic Licensing of
Production and tilization Facilities, Appendix R, Fire Protection Program for
Nuclear Power F cilities Operating Prior to January 1, 1979, paragraph III.G.2
provides the re uirements for fire protection and safe shutdown capability. If
redundant train are located in the same fire area and a licensee does not
provide 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. Separation of cables and equipment and associated non-safety circuits
of redundont trains by a fire barrier having a 3-hour rating. Structural
steel fo4ming a part of or supporting such fire barriers shall be
protectedl 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
interveni g combustible or fire hazards. In addition, fire detectors and
an automat ic fire suppression system shall be installed in the fire area;
or



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, tfire detectors and a! automatic fire suppression system shall
be instal led in the fire area.

A fire wall des'
is considered a
mechanical and iMrated" under ti
presently no gen
applicable to I
Existing method&
barrier systems,
application of f
electrical cir(
aGuidelines for
test method was
and acceptance

'gn that has passed on appropriate test method (e.g., NFPA 251)
'rated* barrier. Components which penetrate fire walls, such as
lectrical penetrations, fire doors, and HVAC fire dampers, are
ieir own unique test method and acceptance criteria. There is
Drally 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
tult protection, American Nuclear Insurers (ANI) prepared
Fire Stop and Wrap Systems at Nuclear Facilities". However, this
intended to be used "for Insurance purposes only",2 The method
riterla in the ANI document are not definitive.

Position

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

0 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 thi external fire exposure test.

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

# DeterminaI on of the ability of insulated electrical conductors to
maintain electrical circuit integrity at the temperature conditions
present •ithin the electrical circuit protective system durinp the
external fire exposure test and during the water hose stream test.

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

thermocouple types and placements are discussed in this test
t follows the standard time-temperature curve specified in ASTM
n other fire endurance tests (e.g., NFPA 251). The test allows
actual installed cables or a No. 8 AWG (3.38m2) bare copper
iulate the electrical circuits. With the bare conductor method
measurements can be correlated to actual cable qualification

)ed in Appendix B of UL Subject 1724.

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



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 gar:

(1) The exterior surface temperature of the electrical raceway will be
recorded (qold side of the barrier). If the average temperature recorded
by the ext rior thermocouples is less than 2504F (1214C) above their
initial te perature and no individual thermocouple is in excess of 325oF
(163;C) abo've its initial temperature, tie fire barrier will be considered
acceptable Ifor use with any type cable.

(2) Section 6, :Internal Fire Exposure 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 ith a fuse or breaker that will actuate prior to the jacket of
a faulted icable reaching its auto-ignition temperature (for existing
designs) orf reaching its insulation damage temperature (for new designs)
for all cr dible 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 described in NUREG-0800 using one and one-half inch fog nozzle set
at a discfarge angle of 1507 with a nozzle pressure of 75 psig and a
minimum di ;charge of 75 gpm. TVA considers that this would accurately
represent the mechanical impact, erosion and cooling effects that would
exist in A's nuclear power- plant environment. The. hose stream test
shall be p rformed within ten minutes of the completion of the fire test.
The durati n and application will follow the requirements of UL 1724 Table
5.1. ThT nozzle will be located a maximum of ten feet measured
horizontal, y from the outside edge of the testing assembly. Acceptance
shall be b sed on the fire barrier system remaining intact with minimal
material f aking. (The alternative test called for by the UL document,
involving one and one-eighth inch solid bore National Standard Playpipe
operating Lt 30 psig, is not a realistic simulation of the challenge to
barrier sv tems as installed in a nuclear power plant).
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THERMOCOUPLE LOCATIONS

QA P'Oe

Vo
Oft Al



4) 1" steel
4N aluminum conduits

ELEVATION VIEW
from Hot Side

NOTE:
Thermocouples shown on 1' steel conduits and on 4"
aluminum conduits are on fireside surface of the row of
conduits closest to the fireside. Thermocouples shown on
the 4" steel conduit and on the attached junction box are
on the fireside (front) surfaces of each.

OMEGA POINT LABORATORIES, INC.

Project No. 11960-97259

TVA / TSI

Fig. 6 Thermocouple Locations,
Test Deck #6, Rev. 1

Drawn Date:
Appr'd bye( ý Date: ./,/f r



90
4m aluminum conduits

ELEVATION VIEW
from Hot Side

NOTE:
Thermocouples shown on 1' steel conduits and on 4"
aluminum conduits are on fireside surface of the row of
conduits closest to the slab wall (coldside) .
Thermocouples shown on the junction box attached to the
4" steel conduit are on the coldside (rear) surface of the
JB. Thermocouple #330 is on the top surface of the JB
and #331 is on the bottom surface.

4) 1

OMEGA POINT LABORATORIES, INC.
Project No. 11960-97259

TVA /TSI

Fig. 7 Thermocouple Locations,
Test Deck #6, Rev. 1

Drawn by: Date: ,///9'
Appr'd by:d? 4"1 Date: ,///.•,,



4)14 steel conduits•. ) 3" steel conduits

4" steel conduit )4" aluminum conduits

TC#T72C 6T #191C

TC #173#,6 "TO#

T#6 #T#6

TC #665 TOC#671T
TC #174- /  -,;:"TC #193

TC #315--ý-Ao TC #1 7ý* ý"c#196

TC #61 "  )'TC #67 i-;: TC #17e ; " TC #197

ITC; #662_AI•  k--TC #668 TC #3161-- TO #179 °"TC #198

S TC #180 /  -TC #199 I

TC #317,,'A TC #18 1-" TC #200
TC #63j  •"TC 669,,, TC #182 /  "TC #201

TC #318--A TC #183,' "TC #202

#66 k"TC 670TC #184 ý •TC #203
C #664-- -C TO#167....T0C#8/: #8/:•l::,.•:'"O#24I C#0

TC ~ ~ ~ ~ T #65#31TC#7 TO #185- / i:: -:"TO #204

from Hot Sid

• ~TC #186" ,.;i: -:.TC #205

TC #188 '-,• TC #207
TO #1 8- "o#o

ELEVATION VIEW
from Hot Side

NOTE:
Thermocouples shown on 1" steel conduits are on the
outer surfaces of the rear row of conduits. OMEGA POINT LABORATORIES, INC.
Thermocouples on the 4" aluminum conduits are on Project No. 11960-97259
fireside surface of the row of conduits closest to the
furnace (fireside) . Thermocouples shown on the TVA / TSI
junction box attached to the 4" steel conduit are on the
right side surface of the JB. Fig. 8 Thermocouple Locations,

Test Deck #6, Rev. 1

Drawn by: -- 9 Date: 4//99
Apprd by: 1 ,., Date:



4) 1 steel conduits>
4" aluminum conduits

ELEVATION VIEW
from Hot Side

NOTE:
Thermocouples shown on 3" steel conduits are on the
fireside surface of the row of conduits closest to the
furnace. Thermocouples on the 4" aluminum conduits
are on fireside surface of the row of conduits closest to
the wall (coldside) . Thermocouples shown on the
junction box attached to the 4" steel conduit are on the
left side surface of the JB.

lC)

OMEGA POINT LABORATORIES, INC.

Project No. 11960-97259

TVA / TSI

Fig. 9 Thermocouple Locations,
Test Deck #6, Rev. 1

Drawn by: /4 Date: 4///9€
Appr'd by:( *. Date: 7/1-1v



4) 1 " steel conduits>
4" aluminum conduits

ELEVATION VIEW
from Hot Side

NOTE:
Thermocouples shown on 3" steel conduits are on the
fireside surface of the row of conduits closest to the wall
(coldside).

[LJ _____ IIIJ. I __I

OMEGA POINT LABORATORIES, INC.

Project No. 11960-97259

TVA / TSI

Fig.10 Thermocouple Locations,
Test Deck #6, Rev. 1

Drawn by:/,4z-- Date: '///Appr'd by:E dDate: 4//1fy,



4) 1" steel conduits.
4" aluminum conduits

ELEVATION VIEW
from Hot Side

NOTE:
Thermocouples shown on 3" steel conduits are on the
outer surfaces of the rear row of conduits.

94

OMEGA POINT LABORATORIES, INC.

Project No. 11960-97259

TVA / TSl

Fig. 11 Thermocouple Locations,
Test Deck #6, Rev. 1

Drawn by-70 ,--• Date: 4///#

Appr'd by: Di• Date:
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

INOTTE: Project #: 97259

A iistiLogoifstto be used to document the precise Test Deck #: 6
cton othe thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Steel Conduit Surface

Front Left 1" Conduit in Array

_________________(viewed from fireside)

TC.Number Description of exact physical location
El On fireside surface of the conduit, 6" below top of slab.
E2 On fireside surface of the conduit, 6" below previous thermocouple.
E3 On fireside surface of the conduit, 6" below previous thermocouple.
E4 On fireside surface of the conduit, 6" below previous thermocouple.
E5 On fireside surface of the conduit, 6" below previous thermocouple.
E6 On fireside surface of the conduit, 6" below previous thermocouple.
E7 On fireside surface of the conduit, 6" below previous thermocouple.
E8 On fireside surface of the conduit, 6" below previous thermocouple.
E9 On fireside surface of the conduit, 6" below previous thermocouple.
E10 On fireside surface of the conduit, 6" below previous thermocouple.
Ell On fireside surface of the conduit, 6" below previous thermocouple.
E 12 On fireside surface of the conduit, 6" below previous thermocouple.
E13 On fireside surface of the conduit, 6" below previous thermocouple.
E14 On fireside surface of the conduit, 6" below previous thermocouple.
E15 On fireside surface of the conduit, 6" below previous thermocouple.
E16 On fireside surface of the conduit, 6" below previous thermocouple.
E17 On fireside surface of the conduit, 6" below previous thermocouple.
E18 On fireside surface of the conduit, 6" below previous thermocouple.
E19 On fireside surface of the conduit, 6" below previous thermocouple, 6" above

bottom of slab.

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 TO), for instance ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY

I



TH AMC)OULE PLACEMENT LOG - PROJECT NO. 97259

NOEProject #: 97259
T~his Log is to be used to document the precise es Test Deck #: 6

cation of the thermocouples located on each tes
'item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Steel Conduit Surface

Front RiLght 1" Conduit in Array

__________ _____________(viewed from fireside)

TC Number Description of exact physical location
E20 On fireside surface of the conduit, 6" below top of slab.
E21 On fireside surface of the conduit, 6" below previous thermocouple.
E22 On fireside surface of the conduit, 6" below previous thermocouple.
E23 On fireside surface of the conduit, 6" below previous thermocouple.
E24 On fireside surface of the conduit, 6" below previous thermocouple.
E25 On fireside surface of the conduit, 6" below previous thermocouple.
E26 On fireside surface of the conduit, 6" below previous thermocouple.
E27 On fireside surface of the conduit, 6" below previous thermocouple.
E28 On fireside surface of the conduit, 6" below previous thermocouple.
E29 On fireside surface of the conduit, 6" below previous thermocouple.
E30 On fireside surface of the conduit, 6" below previous thermocouple.
E31 On fireside surface of the conduit, 6" below previous thermocouple.
E32 On fireside surface of the conduit, 6" below previous thermocouple.
E33 On fireside surface of the conduit, 6" below previous thermocouple.
E34 On fireside surface of the conduit, 6" below previous thermocouple.

E35 On fireside surface of the conduit, 6" below previous thermocouple.
E36 On fireside surface of the conduit, 6" below previous thermocouple.
E37 On fireside surface of the conduit, 6" below previous thermocouple.
E38 On fireside surface of the conduit, 6" below previous thermocouple, 6" above

bottom of slab.

NOTE: TWs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TO), for instance ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

I NOTE: Project #: 97259
his Log is to be used to document the precise Test Deck #: 6

ocation of the thermocouples located on each test
hem. The back of this sheet may be used for any

Jnte'cessary drawings or schematics. Item: Steel Conduit Surface

Rear Left 1" Conduit in Array

__________ ______________(viewed from fireside)

TC Number Description of exact physical location
E39 On fireside surface of the conduit, 6" below top of slab.
E40 On fireside surface of the conduit, 6" below previous thermocouple.
E41 On fireside surface of the conduit, 6" below previous thermocouple.
E42 On fireside surface of the conduit, 6" below previous thermocouple.
E43 On fireside surface of the conduit, 6" below previous thermocouple.
E44 On fireside surface of the conduit, 6" below previous thermocouple.
E45 On fireside surface of the conduit, 6" below previous thermocouple.
E46 On fireside surface of the conduit, 6" below previous thermocouple.
E47 On fireside surface of the conduit, 6" below previous thermocouple.
E48 On fireside surface of the conduit, 6" below previous thermocouple.

E49 On iresid surfac of th codi,6 below previous thermocouple.
E49 On fireside surface of the conduit, 6" blwpeiu hroope
E50 On fireside surface of the conduit, 6" below previous thermocouple.
E51 On fireside surface of the conduit, 6" below previous thermocouple.
E52 On fireside surface of the conduit, 6" below previous thermocouple.
E 541 On fireside surface of the conduit, 6" below previous thermocouple.
E54, On fireside surface of the conduit, 6" below previous thermocouple.
E55 On fireside surface of the conduit, 6" below previous thermocouple.
E56 On fireside surface of the conduit, 6" below previous thermocouple,."abv

____________bottom of slab.

9,7

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 ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
NOTE:

his Log is to be used to document the precise Test Deck #: 6
cation of the thermocouples located on each test

Rtem. The back of this sheet may be used for any
necessary drawings or schematics. Item: Steel Conduit Surface

Rear Riffht 1" Conduit in Array

___________ ______________(viewed from fireside)

TC Number Description of exact physical location
E58 On fireside surface of the conduit, 6" below top of slab.
E59 On fireside surface of the conduit, 6" below previous thermocouple.
E60 On fireside surface of the conduit, 6" below previous thermocouple.
E61 On fireside surface of the conduit, 6" below previous thermocouple.
E62 On fireside surface of the conduit, 6" below previous thermocouple.
E63 On fireside surface of the conduit, 6" below previous thermocouple.
E64 On fireside surface of the conduit, 6" below previous thermocouple.
E65 On fireside surface of the conduit, 6" below previous thermocouple.
E66 On fireside surface of the conduit, 6" below previous thermocouple.
E67 On fireside surface of the conduit, 6" below previous thermocouple.
E68 On fireside surface of the conduit, 6" below previous thermocouple.
E69 On fireside surface of the conduit, 6" below previous thermocouple.
E70 On fireside surface of the conduit, 6" below previous thermocouple.
E7 1 On fireside surface of the conduit, 6" below previous thermocouple.
E72 On fireside surface of the conduit, 6" below previous thermocouple.
E73 On fireside surface of the conduit. 6" below Drevious thermocoup~le.
E73 nfrsd ufc ftecnut "blwpeiu hroope
E74 On fireside surface of the conduit, 6" below previous thermocouple.
E75 On fireside surface of the conduit, 6" below previous thermocouple,."abv

____________bottom of slab.

9 8

NOTE: TCs shall be numbered sequentially from I upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering MC, for instance ci, E35, etc.
PLEASE USE THE BACK D'-F THIS SHEET FOR DRAWINGS, IF NECESSARY
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JNT:Project #: 97259

is Log is to be used to document the precise Test Deck #: 6
cation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Steel Conduit Surface

Front Left 3" Conduit in Array

__________ ______________(viewed from fireside)

TC Number Description of exact physical location
E77 On fireside surface of the conduit, 6" below top of slab.
E78 On fireside surface of the conduit, 6" below previous thermocouple.
E79 On fireside surface of the conduit, 6" below previous thermocouple.
E80 On fireside surface of the conduit, 6" below previous thermocouple.
E8 1 On fireside surface of the conduit, 6" below previous thermocouple.
E82 On fireside surface of the conduit, 6" below previous thermocouple.
E83 On fireside surface of the conduit, 6" below previous thermocouple.
E84 On fireside surface of the conduit, 6" below previous thermocouple.
E85 On fireside surface of the conduit, 6" below previous thermocouple.
E86 On fireside surface of the conduit, 6" below previous thermocouple.
E87 On fireside surface of the conduit, 6" below previous thermocouple.
E88 On fireside surface of the conduit, 6" below previous thermocouple.
E89 On fireside surface of the conduit, 6" below previous thermocouple.
E90 On fireside surface of the conduit, 6" below previous thermocouple..

E9 1 On fireside surface of the conduit, 6" below previous thermocouple.
E 9 2 On fireside surface of the conduit, 6" below previous thermocouple.
E93 On fireside surface of the conduit, 6" below previous thermocouple.
E94 On fireside surface of the conduit, 6" below previous thermocouple.
E95 On fireside surface of the conduit, 6" below previous thermocouple, 6' above

bottom of slab.

NOTE: Ti~s shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TOC), for instance ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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Project #: 97259
NOTE:

his Log is to be used to document the precise Test Deck #: 6
cation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Steel Conduit Surface

Front Right 3" Conduit in Array

__________ _____________(viewed from fireside)

TC Number Description of exact physical location
E96 On fireside surface of the conduit, 6" below top of slab.
E97 On fireside surface of the conduit, 6" below previous thermocouple.
E98 On fireside surface of the conduit, 6" below previous thermocouple.
E99 On fireside surface of the conduit, 6" below previous thermocouple.

E100 On fireside surface of the conduit, 6" below previous thermocouple.
E101 On fireside surface of the conduit, 6" below previous thermocouple.
E 102 On fireside surface of the conduit, 6" below previous thermocouple.
E103 On fireside surface of the conduit, 6" below previous thermocouple.
E104 On fireside surface of the conduit, 6" below previous thermocouple.
E105 On fireside surface of the conduit, 6" below previous thermocouple.
E106 On fireside surface of the conduit, 6" below previous thermocouple.
E107 On fireside surface of the conduit, 6" below previous thermocouple.
E108 On fireside surface of the conduit, 6" below previous thermocouple.
E109 On fireside surface of the conduit, 6" below previous thermocouple.
E110 On fireside surface of the conduit, 6" below previous thermocouple.
E111 On fireside surface of the conduit, 6" below previous thermocouple.
E112 On fireside surface of the conduit, 6" below previous thermocouple.
E113 On fireside surface of the conduit, 6" below previous thermocouple.
El114 On fireside surface of the conduit, 6" below previous thermocouple, 6" above

bottom of slab.

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 TO), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

;NOT:Project #: 97259

is Log is to be used to document the precise Test Deck #: 6
ation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Steel Conduit Surface

-Rear Left 3" Conduit in Array

__________ _____________(viewed from fireside)

TC Number Description of exact physical location
E115 On fireside surface of the conduit, 6" below top of slab.
E116 On fireside surface of the conduit, 6" below previous thermocouple.
E117 On fireside surface of the conduit, 6" below previous thermocouple.
E118 On fireside surface of the conduit, 6" below previous thermocouple.
E119 On fireside surface of the conduit, 6" below previous thermocouple.
E120 On fireside surface of the conduit, 6" below previous thermocouple.
E121 On fireside surface of the conduit, 6" below previous thermocouple.
E122 On fireside surface of the conduit, 6" below previous thermocouple.
E123 On fireside surface of the conduit, 6" below previous thermocouple.
E124 On fireside surface of the conduit, 6" below previous thermocouple.
E125 On fireside surface of the conduit, 6" below previous thermocouple.
E126 On fireside surface of the conduit, 6" below previous thermocouple.
E127 On fireside surface of the conduit, 6" below previous thermocouple.
E128 -On fireside surface of the conduit, 6" below previous thermocouple.
E129 On fireside surface of the conduit, 6" below previous thermocouple.

W E130 On fireside surface of the conduit, 6" below previous thermocouple.
E131 On fireside surface of the conduit, 6" below previous thermocouple.
E132 On fireside surface of the conduit, 6" below previous thermocouple.
E133 On fireside surface of the conduit, 6" below previous thermocouple, 6" above

____________bottom of slab.

NOTE: T~s 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 ci, E35, etc.
APLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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Project #: 97259

is Log is to be used to document the precise Test Deck #:.......6.....
cation of the thermocouples located on each test

itecm. The back of this sheet may be used for any
necessary drawings or schematics. Item: Steel Conduit Surface

Rear Rig-ht 3" Conduit in Array

_______________(viewed from fireside)

TC Number Description of exact physical location
E134 On fireside surface of the conduit, 6" below top of slab.
E135 On fireside surface of the conduit, 6" below previous thermocouple.
E136 On fireside surface of the conduit, 6" below previous thermocouple.
E137 On fireside surface of the conduit, 6" below previous thermocouple.
E138 On fireside surface of the conduit, 6" below previous thermocouple.
E139 On fireside surface of the conduit, 6" below previous thermocouple.
E140 On fireside surface of the conduit, 6" below previous thermocouple.
E141 On fireside surface of the conduit, 6"_ below previous thermocouple.
E142 On fireside surface of the conduit, 6" below previous thermocouple.
E143 On fireside surface of the conduit, 6" below previous thermocouple.
E144 On fireside surface of the conduit, 6" below previous thermocouple.
E145 On fireside surface of the conduit, 6" below previous thermocouple.
E146 On fireside surface of the conduit, 6" below previous thermocouple.
E147 On fireside surface of the conduit, 6" below previous thermocouple.
E 148 On fireside surface of the conduit, 6" below previous thermocouple.
E 149 On fireside surface of the conduit, 6" below previous thermocouple.
E150 On fireside surface of the conduit, 6" below previous thermocouple.
E151 On fireside surface of the conduit, 6" below previous thermocouple.
E152 On fireside surface of the conduit, 6" below previous thermocouple, 6' above

bottom of slab.

NOTE: T~s shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TO), for instance ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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Project #: 97259
NOTE:

Aais Lo is to be used to document the precise Ts ek#
ation of the thermocouples located on each test Ts ek#

tem. The back of this sheet may be used for any
necessary drawings or schematics. Item: Aluminum Conduit Surface

Front Left 4" Conduit in Array

__________ ______________(viewed from fireside)

TC Number Description of exact physical location
E153 On fireside surface of the conduit, 6" below top of slab.
E154 On fireside surface of the conduit, 6" below previous thermocouple.
E 155 On fireside surface of the conduit, 6" below previous thermocouple.
E156 On fireside surface of the conduit, 6" below previous thermocouple.
E157 On fireside surface of the conduit, 6" below previous thermocouple.
E 158 On fireside surface of the conduit, 6" below previous thermocouple.
E159 On fireside surface of the conduit, 6" below previous thermocouple.
E160 On fireside surface of the conduit, 6" below previous thermocouple.
E 161 On fireside surface of the conduit, 6" below previous thermocouple.
E162 On fireside surface of the conduit, 6" below previous thermocouple.
E163 On fireside surface of the conduit, 6" below previous thermocouple.
E164 On fireside surface of the conduit, 6" below previous thermocouple.
E 165 On fireside surface of the conduit, 6" below previous thermocouple.

I E 166 On fireside surface of the conduit, 6" below previous thermocouple.
ik E167 On fireside surface of the conduit, 6" below previous thermocouple.
q F E168 On fireside surface of the conduit, 6" below previous thermocouple.

E169 On fireside surface of the conduit, 6" below previous thermocouple.
E170 On fireside surface of the conduit, 6" below previous thermocouple.
E171 On fireside surface of the conduit, 6" below previous thermocouple, 6" above

bottom of slab.

NOTE: T~s 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 ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUUPLE PLACEMENTL14 LOG - PROJECT NO. 97259I1
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.

TC Number
E172
E173
E174
E175
E176
E177
E178
E179

E 180E180

E181
E182
E183
E184
E185
E186
E187
E188
E189
E190

j

Project #: i-i /Q2

Test Deck #: 6

Item: Aluminum Conduit Surface

Front Left -Center 4" Conduit in Array

(viewed from fireside)

Description of exact physical location
On fireside surface of the conduit 6" below top of slab.

On fireside surface of the conduit, 6" below previous thermocouple.

On fireside surface of the conduit, 6" below previous thermocouple.

On fireside surface of the conduit 6" below previous thermocouple.

On fireside surface of the conduit- 6" below previous thermocouple.

On fireside surface of the conduit, 6" below previous thermocouple.

On fireside surface of the conduit, 6" below previous thermocouple.

On fireside surface of the conduit, 6" below previous thermocouple.
On fireside surface of the conduit 6" below previous thermocou le.
On fireside surface of the conduit 6" below revious thermocou le.

On fireside surface of the conduit 6" below revious thermocou le.
On fireside surface of the conduit 6" below revious thermocou le.On fireside surface of the conduit, 6" below previous thermocouple.

On fireside surface of the conduit_.6" below re•vious therm,-ocou le.
On fireside surface of the conduit6revious thermocoudle.

On fireside surface of the conduit, 6" below revious thermocoule.

On fireside surface of the conduit, 6" below previous thermocou le.

On fireside surface of the conduit 6" below revious thermocouple.

On fireside surface of the conduit, 6" below previous thermocouple, 6" above

bottom of slab.

_ ur e of th o"_ 
.1.1-. 

n 
^1d,• '

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. 'reflxes snaii De a s u wu o

(copper wire), and E (engineering TO), for instance cl, E35, etc.

P PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
INOTE:

"ins Log is to be used to document the precise Test Deck #: 6
Wcation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Aluminum Conduit Surface

Front Right -Center 4" Conduit in Arrav

__________ _____________(viewed from fireside)

TC Number Description of exact physical location
E191 On fireside surface of the conduit, 6" below top of slab.
E192 On fireside surface of the conduit, 6" below previous thermocouple.
E193 On fireside surface of the conduit, 6" below previous thermocouple.
E194 On fireside surface of the conduit, 6" below previous thermocouple.
E195 On fireside surface of the conduit, 6" below previous thermocouple.
E196 On fireside surface of the conduit, 6" below previous thermocouple.
E197 On fireside surface of the conduit, 6" below previous thermocouple.
E198 On fireside surface of the conduit, 6" below previous thermocouple.
E199 On fireside surface of the conduit, 6" below previous thermocouple.
E200 On fireside surface of the conduit, 6" below previous thermocouple.
E201 On fireside surface of the conduit, 6" below previous thermocouple.
E202 On fireside surface of the conduit, 6" below previous thermocouple.
E203 On fireside surface of the conduit, 6" below previous thermocouple.
E204 On fireside surface of the conduit, 6" below previous thermocouple.
E205 On fireside surface of the conduit, 6" below previous thermocouple.

MV E206 On fireside surface of the conduit, 6" below previous thermocouple.
E207 On fireside surface of the conduit, 6" below previous thermocouple.
E208 On fireside surface of the conduit, 6" below previous thermocouple.
E209 On fireside surface of the conduit, 6" below previous thermocouple, 6" above

bottom of slab.

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



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
NOTE:

Iftis Log is to be used to document the precise Test Deck #: 6
4cation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Aluminum Conduit Surface

Front Right 4" Conduit in Array

(viewed from fireside)

TC Number Description of exact physical location
E210 On fireside surface of the conduit, 6" below top of slab.
E211 On fireside surface of the conduit, 6" below previous thermocouple.
E212 On fireside surface of the conduit, 6" below previous thermocouple.
E213 On fireside surface of the conduit, 6" below previous thermocouple.
E214 On fireside surface of the conduit, 6" below previous thermocouple.
E215 On fireside surface of the conduit, 6" below previous thermocouple.
E216 On fireside surface of the conduit, 6" below previous thermocouple.
E217 On fireside surface of the conduit, 6" below previous thermocouple.
E218 On fireside surface of the conduit, 6" below previous thermocouple.
E219 On fireside surface of the conduit, 6" below previous thermocouple.
E220 On fireside surface of the conduit, 6" below previous thermocouple.
E221 On fireside surface of the conduit, 6" below previous thermocouple.
E222 On fireside surface of the conduit, 6" below previous thermocouple.
E223 On fireside surface of the conduit, 6" below previous thermocouple.

AK7 E224 On fireside surface of the conduit, 6" below previous thermocouple.
E225 On fireside surface of the conduit, 6" below previous thermocouple.
E226 On fireside surface of the conduit, 6" below Rrevious thermocouple.
E227 On fireside surface of the conduit, 6" below previous thermocouple.
E228 On fireside surface of the conduit, 6" below previous thermocouple, 6" above

bottom of slab.

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



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
NOTE:

is Log is to be used to document the precise Test Deck #: 6
;ation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Aluminum Conduit Surface

Rear Left 4" Conduit in Array

__________ _____________(viewed from fireside)

TC Number Description of exact physical location
E229 On fireside surface of the conduit, 6" below top of slab.
E230 On fireside surface of the conduit, 6" below previous thermocouple.
E231 On fireside surface of the conduit, 6" below previous thermocouple.
E232 On fireside surface of the conduit, 6" below previous thermocouple.
E233 On fireside surface of the conduit, 6" below previous thermocouple.
E234 On fireside surface of the conduit, 6" below previous thermocouple.
E235 On fireside surface of the conduit, 6" below previous thermocouple.
E236 On fireside surface of the conduit, 6" below previous thermocouple.
E237 On fireside surface of the conduit, 6" below previous thermocouple.
E238 On fireside surface of the conduit, 6" below previous thermocouple.
E239 On fireside surface of the conduit, 6" below previous thermocouple.
E240 On fireside surface of the conduit, 6" below previous thermocouple.
E241 On fireside surface of the conduit, 6" below previous thermocouple.
E242 On fireside surface of the conduit, 6" below previous thermocouple.

Ak E243 On fireside surface of the conduit, 6" below previous thermocouple.
qW E244 On fireside surface of the conduit, 6" below previous thermocouple.

E245 On fireside surface of the conduit, 6" below previous thermocouple.
E246 On fireside surface of the conduit, 6" below previous thermocouple.
E247 On fireside surface of the conduit, 6" below previous thermocouple, 6" above

____________bottom of slab.

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 TO), for instance ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THERMOCOUPWLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
NOTE:

mfis Log is to be used to document the precise Test Deck #: 6
lWation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Aluminum Conduit Surface

Rear Left-Center 4" Conduit in Array

__________ _____________(viewed from fireside)

TC Number Description of exact physical location
E248 On fireside surface of the conduit, 6" below top of slab.
E249 On fireside surface of the conduit, 6" below previous thermocouple.
E250 On fireside surface of the conduit, 6" below previous thermocouple.
E251 On fireside surface of the conduit, 6" below previous thermocouple.
E252 On fireside surface of the conduit, 6" below previous thermocouple.
E253 On fireside surface of the conduit, 6" below previous thermocouple.
E254 On fireside surface of the conduit, 6" below previous thermocouple.
E255 On fireside surface of the conduit, 6" below previous thermocouple.
E256 On fireside surface of the conduit, 6" below previous thermocouple.
E257 On fireside surface of the conduit, 6" below previous thermocouple.
E258 On fireside surface of the conduit, 6" below previous thermocouple.
E259 On fireside surface of the conduit, 6" below previous thermocouple.
E260 On fireside surface of the conduit, 6" below previous thermocouple.
E261 On fireside surface of the conduit, 6" below previous thermocouple.

E262 On fireside surface of the conduit, 6" below previous thermocouple.
E263 On fireside surface of the conduit, 6" below previous thermocouple.
E264 On fireside surface of the conduit, 6" below previous thermocouple.
E265 On fireside surface of the conduit, 6' below -previous thermocouple.
E266 On fireside surface of the conduit, 6" below previous thermocouple, 6" above

bottom of slab.

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



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
NOTE:

is Log is to be used to document the precise Test Deck #: 6
ation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Aluminum Conduit Surface

Rear Righft-Center 4" Conduit in Array

__________ _____________(viewed from fireside)

TC Number Description of exact physical location
E267 On fireside surface of the conduit, 6" below top of slab.
E268 On fireside surface of the conduit, 6" below previous thermocouple.
E269 On fireside surface of the conduit, 6" below previous thermocouple.
E270 On fireside surface of the conduit, 6" below previous thermocouple.
E27 1 On fireside surface of the conduit, 6" below previous thermocouple.
E272 On fireside surface of the conduit, 6" below previous thermocouple.
E273 On fireside surface of the conduit, 6" below previous thermocouple.
E274 On fireside surface of the conduit, 6" below previous thermocouple.
E275 On fireside surface of the conduit, 6" below previous thermocouple.
E276 On fireside surface of the conduit, 6" below previous thermocouple.
E277 On fireside surface of the conduit, 6" below previous thermocouple.
E278 On fireside surface of the conduit, 6" below previous thermocouple.
E279 On fireside surface of the conduit, 6" below previous thermocouple.
E280 On fireside surface of the conduit, 6" below previous thermocouple.

Ai E281 On fireside surface of the conduit, 6" below previous thermocouple.
qW E282 On fireside surface of the conduit, 6" below previous thermocouple.

E283 On fireside surface of the conduit, 6" below previous thermocouple.
E284 On fireside surface of the conduit, 6" below previous thermocouple.
E285 On fireside surface of the conduit, 6" below previous thermocouple, 6' above

bottom of slab.

NOTE: Ti~s shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TO), for instance ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
[NOTE:
~is Log is to be used to document the precise Test Deck #: 6

ication of the thermocouples located on each test
ItRem. The back of this sheet may be used for any
necessary drawings or schematics. Item: Aluminum Conduit Surface

Rear Right 4" Conduit in Array

__________ _____________(viewed from fireside)

TC Number Description of exact physical location
E286 On fireside surface of the conduit, 6" below top of slab.
E287 On fireside surface of the conduit, 6" below previous thermocouple.
E288 On fireside surface of the conduit, 6" below previous thermocouple.
E289 On fireside surface of the conduit, 6" below previous thermocouple.
E290 On fireside surface of the conduit, 6" below previous thermocouple.
E291 On fireside surface of the conduit, 6" below previous thermocouple.
E292 On fireside surface of the conduit, 6" below previous thermocouple.
E293 On fireside surface of the conduit, 6" below previous thermocouple.
E294 On fireside surface of the conduit, 6" below previous thermocouple.
E295 On fireside surface of the conduit, 6" below previous thermocouple.
E296 On fireside surface of the conduit, 6" below previous thermocouple.
E297 On fireside surface of the conduit, 6" below previous thermocouple.
E298 On fireside surface of the conduit, 6" below previous thermocouple.
E299 On fireside surface of the conduit, 6" below previous thermocouple.
E300 On fireside surface of the conduit, 6" below previous thermocouple.
E301 On fireside surface of the conduit, 6" below previous thermocouple.
E302 On fireside surface of the conduit, 6" below previous thermocouple.
E303 On fireside surface of the conduit, 6" below previous thermocouple.

-Br3O3-- On fireside surface of the conduit, 6" below previous thermocouple, 6" above
bottom of slab.

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 TO), for instance ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

~OE:Project #: 97259
insLog is to be used to document the precise Test Deck #: 6

Tcation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: 4" Steel Conduit Surface

Conduit w/Junction Box

______________(viewed from fireside)

TC Number 1Description of exact physical location
E305 On fireside surface of the conduit, 6" below top of slab.
E306 On fireside surface of the conduit, 6" below previous thermocouple.
E307 On fireside surface of the conduit, 6" below previous thermocouple.
E308 On fireside surface of the conduit, 6" below previous thermocouple.
E309 On fireside surface of the conduit, 6" below previous thermocouple, 1" above top

of junction box.
E310 On fireside surface of junction box(cover), 6" below top of box.
E311 On fireside surface of the junction box (cover), 6" below previous thermocouple.
E312 On fireside surface of the junction box (cover), 6" below previous thermocouple.
E313 On fireside surface of the junction box (cover), 6" below previous thermocouple.
E314 On fireside surface of the junction box (cover), 6" below previous thermocouple.
E3 15 On right side surface of the junction box , 6 " below top of box.
E316 On right side surface of the-junction box, 6" below previous thermocouple.
E317 On right side surface of the junction box, 6 " below previous thermocouple.
E318 On right side surface of the junction box , 6" below previous thermocouple.

P" E319 On right side surface of the Junction box , 6" below previous thermocouple.
E320 On coldside surface of the junction box , 6" below top of box.
E321 On coldside surface of the junction box, 6" below previous thermocouple.
E322 On coldside surface of the junction box, 6" below previous thermocouple.
E323 On coldside surface of the junction box, 6" below previous thermocouple.
E324 On left side surface of the junction box, 6-" below previous thermocouple.
E325 On left side surface of the junction box, 6" below top of box.
E326 On left side surface of the junction box, 6" below previous thermocouple.
E327 On left side surface of the junction box, 6" below previous thermocouple.
E328 On left side surface of the junction box, 6" below previous thermocouple.
E329 On left side surface of the junction box, 6" below previous thermocouple.
E330 On top surface of junction box, 1" from conduit toward coldside of sample.
E331 On bottom surface of junction box, 1" from conduit toward fireside of sample.
E332 On fireside surface of the conduit, 1" below bottom of junction box.
E333 On fireside surface of the conduit, 6" below previous thermocouple.
E334 On fireside surface of the conduit, 6" below previous thermocouple.
E335 On fireside surface of the conduit, 6" below previous thermocouple.
E336 On fireside surface of the conduit, 6" below previous thermocouple, 6" above

__________I bottom of slab.
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 ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
aTE
is Lgis to be used to document the precise Test Deck #: 6

ication of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Steel Conduit

Front Left 1" Conduit in Array

__________ ______________(viewed from fireside)

TC Number Description of exact physical location
C337 On bare #8 wire in conduit, 6" below top of slab.

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.
C341 On bare #8 wire in conduit, 6" below previous thermocouple.
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.

.3.51 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, 6" above bottom of

slab.

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 ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THFRMC)CCMJPLF PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
NOTE:

mis Log is to be used to document the precise Test Deck #: 6
Wation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Steel Conduit

Front Right 1" Conduit in Array

(viewed from fireside)

TC Number Description of exact physical location
C356 On bare #8 wire in conduit, 6" below top of slab.
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.
C373 On bare #8 wire in conduit, 6" below previous thermocouple.
C374 On bare #8 wire in conduit, 6" below previous thermocouple, 6" above bottom of

slab.

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 TO), for instance cl, E35, etc.

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

f
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TH1FRK~MC)IPI P1 ACEMENT LOG, - PROJECT NO. 97259

Project #: 97259
NOTE:
mis Log is to be used to document the precise Test Deck #: 6
~ation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Steel Conduit

Rear Left 1" Conduit in Array

___________ ______________(viewed from fireside)

TC Number Description of exact physical location
0375 On bare #8 wire in conduit, 6" below top of slab.
0376 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.
0380 On bare #8 wire in conduit, 6" below previous thermocouple.
0381 On bare #8 wire in conduit, 6" below previous thermocouple.
C382 On bare #8 wire in conduit, 6" below previous thermocouple.
0383 On bare #8 wire in conduit, 6" below previous thermocouple.
0384 On bare #8 wire in conduit, 6" below previous thermocouple.
0385 On bare #8 wire in conduit, 6" below previous thermocouple.
0386 On bare #8 wire in conduit, 6" below previous thermocouple.
0387 On bare #8 wire in conduit, 6" below previous thermocouple.
C388 On bare #8 wire in conduit, 6" below previous thermocouple.
039 O ae# wr ncnutQ6Geo rvou hroope
0390 On bare #8 wire in conduit, 6" below previous thermocouple.

0391 On bare #8 wire in conduit, 6" below previous thermocouple.
0392 On bare #8 wire in conduit, 6" below previous thermocouple.
C393 On bare #8 wire in conduit, 6" below previous thermocouple,."aoe otmo

slab.

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

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



THFRMCOUPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
JNOTE:

is Log is to be used to document the precise Test Deck #: 6
ication of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Steel Conduit

Rear Right 1" Conduit in Array

(viewed from fireside)

TC Number Description of exact physical location
C394 On bare #8 wire in conduit, 6" below top of slab.
C395 On bare #8 wire in conduit, 6" below previous thermocouple.
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.
C405 On bare #8 wire in conduit, 6" below previous thermocouple.
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.

'q P 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, 6" above bottom of

slab.

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 TO), for instance cl, E35, etc.

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

ir.
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THF=PMn)COI PI FL[ACEMENT LOG - PROJECT NO. 97259

Project #: 97259
NOTE:

. Log is to be used to document the precise Test Deck #: 6
Wation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare-#8 in Steel Conduit

Front Left 3" Conduit in Array

___________ _________________(viewed from fireside)

TC Number Description of exact physical location
C413 On bare #8 wire in conduit, 6" below top of slab.
C414 On bare #8 wire in conduit, 6" below previous thermocouple.
0415 On bare #8 wire in conduit, 6" below previous thermocouple.
0416 On bare #8 wire in conduit, 6" below previous thermocouple.
C417 On bare #8 wire in conduit, 6" below previous thermocouple.
0418 On bare #8 wire in conduit, 6" below previous thermocouple.
0419 On bare #8 wire in conduit, 6" below previous thermocouple.
0420 On bare #8 wire in conduit, 6" below previous thermocouple.
0421 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.
0429 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, 6" above bottom of

slab.

NOTE: T~s 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 ci, E35, etc.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY_
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

COT:Project #: 97259
ýsLgis to be used to document the precise Test Deck #: 6
ainof the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Steel Conduit

Front Right 3" Conduit in Array

______________(viewed from fireside)

TO Number Description of exact physical location
C432 On bare #8 wire in conduit, 6" below top of slab.
0433 On bare #8 wire in conduit, 6" below previous thermocouple.
0434 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.
0437 On bare #8 wire in conduit, 6" below previous thermocouple.
0438 On bare #8 wire in conduit, 6" below previous thermocouple.
0439 On bare #8 wire in conduit, 6" below previous thermocouple.
C440 On bare #8 wire in conduit, 6" below previous thermocouple.
0441 On bare #8 wire in conduit, 6" below previous thermocouple.
0442 On bare #8 wire in conduit, 6" below previous thermocouple.
0443 On bare #8 wire in conduit, 6" below previous thermocouple.
0444 On bare #8 wire in conduit, 6" below previous thermocouple.
0445 On bare #8 wire in conduit, 6" below previous thermocouple.
0446 On bare #8 wire in conduit, 6" below previous thermocouple.
0447 On bare #8 wire in conduit, 6" below previous thermocouple.
0448 On bare #8 wire in conduit, 6" below previous thermocouple.
0449 On bare #8 wire in conduit, 6" below previous thermocouple.
0450 On bare #8 wire in conduit, 6" below previous thermocouple, 6" above bottom of

slab.

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 ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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Project #: 97259

Lis Log is to be used to document the precise Test Deck #: 6_ _ _ _ _

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Steel Conduit

Rear Left 3" Conduit in Array

___________ ______________(viewed from fireside)

TC Number Description of exact physical location
0451 On bare #8 wire in conduit, 6" below top of slab.
C452 On bare #8 wire in conduit, 6" below previous thermocouple.*
0453 On bare #8 wire in conduit, 6" below previous thermocouple.
C454 On bare #8 wire in conduit, 6" below previous thermocouple.
0455 On bare #8 wire in conduit, 6" below previous thermocouple.
C456 On bare #8 wire in conduit, 6" below previous thermocouple.
0457 On bare #8 wire in conduit, 6" below previous thermocouple.
0458 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.
0461 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.
0464 On bare #8 wire in conduit, 6" below previous thermocouple.
0465 On bare #8 wire in conduit, 6" below previous thermocouple.
C466 On bare #8 wire in conduit, 6" below previous thermocouple.
0467 .On bare #8 wire in conduit, 6" below previous thermocouple.
0468 On bare #8 wire in conduit, 6" below previous thermocouple.
0469 On bare #8 wire in conduit, 6" below previous thermocouple, 6" above bottom of

slab.

NOTE: TWs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TO), for instance ci, E35, etc.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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TH RMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
OTE:
is Log is to be used to document the precise Test Deck #: 6

cation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Steel Conduit

Rear Right 3" Conduit in Array

(viewed from fireside)

TC Number Description of exact physical location
C470 On bare #8 wire in conduit, 6" below top of slab.
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, 6" above bottom of

slab.

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

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THFRMC)CO[JPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
NOTE:

is Log is to be used to document the precise Test Deck #: 6
cation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in 4' Steel Conduit

With Junction Box

_______________(viewed from fireside)

TC Number Description of exact physical location
C489 On bare #8 wire in conduit, 6" below top of slab.
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.
C501 On bare #8 wire in conduit, -6" below previous thermocouple.
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, 6' above bottom of

slab.

NOTE: T~s shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C2
(copper wire), and E (engineering TO), for instance ci, E35, etc.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THPRMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259

iis Log is to be used to document the precise Test Deck #: 6
;cation of the thermocouples located on each test
Rem. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Aluminum Conduit

Front Left 4" Conduit in Array

_______________(viewed from fireside)

TC Number Description of exact h ysical location
C508 On bare #8 wire in conduit, 6" below top of slab.
C509 On bare #8 wire in conduit, 6" below previous thermocouple.
0510 On bare #8 wire in conduit, 6" below previous thermocouple.
C511 On bare #8 wire in conduit, 6" below previous thermocouple.
0512 On bare #8 wire in conduit, 6" below previous thermocouple.
CrS 13OQae# ir ncnut 6" below previous thermocouple.

0514 On bare #8 wire in conduit,6"blwpeiuteroole
C515 On bare #8 wire in conduit, 6" below previous thermocouple.
0516 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.
C518 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.
0522 On bare #8 wire in conduit, 6" below previous thermocouple.
0h 523 On bare #8 wire in conduit, 6" below previous thermocouple.
0524 On bare #8 wire in conduit, 6" below previous thermocouple.
0525 On bare #8 wire in conduit, 6" below previous thermocouple.

0526 On bare #8 wire in conduit, 6" below previous thermocouple,."aoe otmo

______ _____ slab.

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 ci, E35, etc.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259 1-•

Project #: 97259
OTE:
is Log is to be used to document the precise Test Deck #: 6

cation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Aluminum Conduit

Front Left-Center 4" Conduit in Array

(viewed from fireside)

TC Number Description of exact physical location
C527 On bare #8 wire in conduit, 6" below top of slab.

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.
C533 On bare #8 wire in conduit, 6" below previous thermocouple.
C534 On bare #8 wire in conduit, 6" below previous thermocouple.
C535 On bare #8 wire in conduit, 6" below previous thermocouple.
C536 On bare #8 wire in conduit, 6" below previous thermocouple.
C537 On bare #8 wire in conduit, 6" below previous thermocouple.
C538 On bare #8 wire in conduit, 6" below previous thermocouple.
C539 On bare #8 wire in conduit, 6" below previous thermocouple.
C540 On bare #8 wire in conduit, 6" below previous thermocouple.
0 C541 On bare #8 wire in conduit, 6" below previous thermocouple.
C542 On bare #8 wire in conduit, 6" below previous thermocouple.
C543 On bare #8 wire in conduit, 6" below previous thermocouple.
C544 On bare #8 wire in conduit, 6" below previous thermocouple.
C545 On bare #8 wire in conduit, 6" below previous thermocouple, 6" above bottom of

slab.

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 TO), for instance cl, E35, etc.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THFfRMOC.OUPL PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
NOTE:

is Log is to be used to document the precise Ts ek#
cation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Aluminum Conduit

Front RiL~ht-Center 4" Conduit in Array

(viewed from fireside)
TC Number Description of exact physical location

C546 On bare #8 wire in conduit, 6" below top of slab.
C547 On bare #8 wire in conduit, 6" below previous thermocouple.
C548 On bare #8 wire in conduit, 6" below previous thermocouple.
C549 On bare #8 wire in conduit, 6" below previous thermocouple.
C550 On bare #8 wire in conduit, 6" below previous thermocouple.
C551 On bare #8 wire in conduit, 6" below previous thermocouple.
C552 On bare #8 wire in conduit, 6" below previous thermocouple.
C553 On bare #8 wire in conduit, 6" below previous thermocouple.
C554 On bare #8 wire in conduit, 6" below previous thermocouple.
C555 On bare #8 wire in conduit, 6" below previous thermocouple.
C556 On bare #8 wire in conduit,_ 6" below previous thermocouple.
C557 On bare #8 wire in conduit, 6" below previous thermocouple.
C558 On bare #8 wire in conduit, 6" below previous thermocouple.
C559 On bare #8 wire in conduit, 6" below previous thermocouple.
C560 On bare #8 wire in conduit, 6" below previous thermocouple.
C561 On bare #8 wire in conduit, 6" below previous thermocouple.
C562 On bare #8 wire in conduit, 6" below previous thermocouple.
C563 On bare #8 wire in conduit, 6" below previous thermocouple.
C564 On bare #8 wire in conduit, 6" below previous thermocouple, 6" above bottom of

slab.

NOTE: T~s shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows:- C
(copper wire), and E (engineering TO), for instance ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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~I I E PLACM iNT LOG - PROJECT NO. 97259

[NIProject #: 97259

is Log is to be used to document the precise Ts ek#
~~cation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Aluminum Conduit

Front Right 4" Conduit in Array

_________________________(viewed from fireside)

TC Number Description of exact physical location
C565 On bare #8 wire in conduit, 6" below top of slab.
C566 On bare #8 wire in conduit, 6" below previous thermocouple.
C567 On bare #8 wire in conduit, 6" below previous thermocouple.
C568 On bare #8 wire in conduit, 6"below previous thermocouple.
C569 On bare #8 wire in conduit, 6" below previous thermocouple.
C570 On bare #8 wire in conduit, 6" below previous thermocouple.
C57 1 On bare #8 wire in conduit, 6" below previous thermocouple.
C572 On bare #8 wire in conduit, 6" below previous thermocouple.
C573 On bare #8 wire in conduit, 6" below previous thermocouple.
C574 On bare #8 wire in conduit, 6" below previous thermocouple.
C5,7r J -On bare #8 wire in conduit, 6" below previous thermocouple.
C576 On bare #8 wire in conduit, 6" below previous thermocouple.
C577 On bare #8 wire in conduit, _6" below previous thermocouple.
C578 On bare #8 wire in conduit, 6" below previous thermocouple.
C579 On bare #8 wire in conduit, 6 " below previous thermocouple.
C580 On bare #8 wire in conduit, 6" below previous thermocouple.
C581 On bare #8 wire in conduit, 6" below previous thermocouple.
C582 On bare #8 wire in conduit, 6" below previous thermocouple.
C583 On bare #8 wire in conduit, 6" below previous thermocouple, 6" above bottom of

slab.

j4

NOTE: T~s 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 ci, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLA-CEMENT LOG - PROJECT NO0. 97259

Project #: 97259
isLgis to be used to document the precise Test Deck #: 6

;c ation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Aluminum Conduit

Rear Left 4" Conduit in Array

_________________(viewed from fireside)

TC Number Description of exact physical location
C584 On bare #8 wire in conduit, 6" below top of slab.
C585 On bare #8 wire in conduit, 6" below previous thermocouple.
C586 On bare #8 wire in conduit, 6" below previous thermocouple.
C587 On bare #8 wire in conduit, 6" below previous thermocouple.
C588 On bare #8 wire in conduit, 6" below previous thermocouple.
C589 On bare #8 wire in conduit, 6" below previous thermocouple.
C590 On bare #8 wire in conduit, 6" below previous thermocouple.
C591 On bare #8 wire in conduit, 6"below previous thermocouple.
C592 On bare #8 wire in conduit, 6" below previous thermocouple.
C593 On bare #8 wire in conduit, 6" below previous thermocouple.
C594 On bare #8 wire in conduit, 6" below previous thermocouple.

C595 On bare #8 wire in conduit,-6" below previous thermocouple.

C5~95 On bare #8 wire in conduit, 6" below previous thermocouple.

CC597 On bare #8 wire in conduit, 6" below previous thermocouple.
C598 On bare #8 wire in conduit, 6" below previous thermocouple.
C599 On bare #8 wire in conduit, 6" below previous thermocouple.
C600 On bare #8 wire in conduit, 6" below previous thermocouple.
C601 On bare #8 wire in conduit, 6" below previous thermocouple.
C602 On bare #8 wire in conduit, 6" below previous thermocouple, 6" above bottom of

______ _____ slab.

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 TO), for instance ci, E35, etc.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THFRMC)CCflJPLE PLACEMENT LOG - PROJE(IJ NU. 97259

Project #: 97259
j)[TE:
~s Log is to be used to document the precise Test Deck #: 6

11ation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Aluminum Conduit

Rear Left-Center 4" Conduit in Array

__________ _____________(viewed from fireside)

TC Number Description of exact physical location
C603 On bare #8 wire in conduit, 6" below top of slab.
C604 On bare #8 wire in conduit, 6" below previous thermocouple.
C605 On bare #8 wire in conduit, 6" below previous thermocouple.
C606 On bare #8 wire in conduit, 6" below previous thermocouple.
C607 On bare #8 wire in conduit, 6" below previous thermocouple.
C608 On bare #8 wire in conduit, 6" below previous thermocouple.
C609 On bare #8 wire in conduit, 6" below previous thermocouple.
C610 On bare #8 wire in conduit, 6" below previous thermocouple.
C611 On bare #8 wire in conduit, 6" below previous thermocouple.
C612 On bare #8 wire in conduit, 6" below previous thermocouple.
C613 On bare #8 wire in conduit, 6" below previous thermocouple.
C614 On bare #8 wire in conduit, 6" below previous thermocouple.
C615 On bare #8 wire in conduit, 6" below previous thermocouple.
C616 On bare #8 wire in conduit, 6" below previous thermocouple.
C617 On bare #8 wire in conduit, 6" below previous thermocouple.
C618 On bare #8 wire in conduit, 6" below previous thermocouple.
C619 On bare #8 wire in conduit, 6" below previous thermocouple.
C620 On bare #8 wire in conduit, 6" below previous thermocouple.
C621 On bare #8 wire in conduit, 6" below previous thermocouple, 6" above bottom of

slab.

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 ci, E35, etc.

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



THERMOCOUPLE PLACEMENT LOG - PROJECT NO 997259

II Project #: -97259

IOTE:ST 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.

TC Number
C622
C623
C624
C625
C626
C627
C628
C629
C630
C631
C632
C633
C634
C635
C636
C637
C638
C639
C640

Test Deck #: 6-

Item:
Bare #8 in Aluminum Conduit

Rear Right-Center 4" Conduit in Array

(viewed from fireside)

Description of exact hsical location

On bare #8 wire in conduit, 6" below top of slab.

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

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

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.

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

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

On bare #8 wire in conduit• 6" below previous thermocou le.
On bare #8 wire in conduit 6" below revious thermocou1le.

On bare #8 wire in conduit 6" below revious the-mocouple.

On bare #8 wire in conduit, 6" belowprevious thermocou le.

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 thermocou le.

On bare #8 wire in conduit 6" below previous thermocou le.

On bare #8 wire in conduit, 6" below previous thermocouple, above bottom of

slab.

On bar #8 wir in conuit 6", below~ r u thermocouple.condit _,,, preiousthenocopl1

NOTE- TCs shall be numbered sequentially from 1 upwards for each deck assembly. rrenxes enk± u• a..

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

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97259

Project #: 97259
0 TEis Lgis to be used to document the precise Test Deck #: 6

cation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 in Aluminum Conduit

Rear Right 4" Conduit in Array

__________ ______________(viewed from fireside)

TC Number Description of exact physical location
C641 On bare #8 wire in conduit, 6" below top of slab.
C642 On bare #8 wire in conduit, 6" below previous thermocouple.
C643 On bare #8 wire in conduit, 6" below previous thermocouple.
C644 On bare #8 wire in conduit, 6" below previous thermocouple.
C645 On bare #8 wire in conduit, 6" below previous thermocouple.
C646 On bare #8 wire in conduit, 6" below previous thermocouple.
C647 On bare #8 wire in conduit, 6" below previous thermocouple.
C648 On bare #8 wire in conduit, 6" below previous thermocouple.
C649 On bare #8 wire in conduit, 6" below previous thermocouple.
C650 On bare #8 wire in conduit, 6" below previous thermocouple.
C651 On bare #8 wire in conduit, 6" below previous thermocouple.
C652 On bare #8 wire in conduit, 6" below previous thermocouple.

F C653 On bare #8 wire in conduit, -6" below previous thermocouple.
C654 On bare #8 wire in conduit, 6" below previous thermocouple.

AN C655 On bare #8 wire in conduit, 6" below previous thermocouple.
C656 On bare #8 wire in conduit, 6" below previous thermocouple.
C657 On bare #8 wire in conduit, 6" below previous thermocouple.
C658 On bare #8 wire in conduit, 6" below previous thermocouple.
C659 On bare #8 wire in conduit, 6" below previous thermocouple, 6" above bottom of

______ _____ slab.

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

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



THER MOCOUPLE PLAC-EMENT -LOG - PRýOJECT NTO-.97259

TProject #: 97259

his Log is to be used to document the precise Test Deck #: 6

location of the thermocouples located on each test

item. The back of this sheet may be used for any

necessary drawings or schematics. Item: Steel Conduit Surface on Rear of

1" Conduit and 3" Conduit Arrays_

(viewed from fireside)

TC Number Description of exact physical location

E660 On left surface of the left 1" conduit, 12" below top of slab.

E661 On left surface of the left 1" conduit, 12" below previous thermocouple.

E662 On left surface of the left 1" conduit 12" below previous thermocouple.

E663 On left surface of the left 1" conduit 12" below previous thermocouple.

E664 on left surface of the left 1" conduit 12" below revious thermocou le.

E665 On left surface of the left 1" conduit. 12" below revious thermocouple.

E666 O t surface of the right 1" conduit, 12" below top of slab.

E667 On right surface of the right 1" conduit, 12" below previous thermocouple.

E668 O t surface of the ri ht 1' conduit, 12" below previous thermocouple.

E669 On right surface of the right 1" conduit 12" below previous thermocouple.

E670 On 6 ht surface of th 2" below previous thermocouple.

E671 On ri t surface of the right 1" conduit 12" below previous thermocouple.

E672 On left surface of the left 3" conduit 12" below to of slab.

E673 On left surface of the left 3" conduit 12" below previous thersabou.le.

E674 On left surface of the left 3" conduit, 12" below previous thermocouple.

E675 On left surface of the left 3" conduit, 12" below revious thermocouple.

E676 On left surface of the left 3" conduit 12" below previous thermocouple.

E677 On left surface of the left 3" conduit, 12" below previous thermocoule.

E678 On right surface of the right 3" conduit, 12" below top of slab.

E679 On 6ight surface of thI t3 conduit, 12" below previous thermocou Ile.

E680 On rght surface of the right 3" conduit, 12" below previous thermocouple.

E680 On ht surface of the 6ight 3" conduit, 12" below revious thermocouple.E681 On riht surface of the right 3" conduit, 12" below previous thermocouple.

E682 On 6 ht surface of the right 3" conduit, 12" below previous thermocouple.
E683 oni•ht surface of the right 3" conduit-, 12" below previous thermoccouule.

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

(copper wire), and E (engineering TC), for instance ci, E35, etc.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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Appendix D
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Project No. 11960-97259
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TSI/TVA
Project No. 11960-97259
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Project No. 11960-97259
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Projet No. 15300-97590
3M Commercial Graphics

Test ID
Flaming:

1F

2F
3F

Ave
Non-Flaming:

1NF
04 2NF

3NF
Ave

Dm **

139.1
139.9
141.0
140 **

121.0
125.5
120.5
120 *

Dm (corr)

137.4
138.2
137.5
140 **

111.9
116.9
112.3
110 *

** tDm(min.)

14.1
13.9
12.4
13.5

11.8
12.7
10.9
11.8

t.9Dm (min.)

9.8
10.4
9.6
9.9

7.7
8.2
7.7
7.9

*It is recommended in the standard that the data be reported to only

two significant figures, as we have done for the average values.

**Prior to the adoption of this test method, it was customary to report the

maximum smoke accumulated as Dm(corr), and for that reason it has been

included as a part of the test report. Subsequently, a statistical analysis of

the round-robin data upon which the precision statement is based, showed

that the Dm values were more uniform. Therefore, it is required that both

Dm and Dm(corr) be reported.
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Project No. 97259 TATIOtbr1,19

Time
(min)

Front Left 1 "
Steel Conduit

Maximum
(0 F)

80
80
80
80
80
80
80
81
82
83
85
87
90
94
97

100
1 04
1 08
112
118
123
129
1 35
140
145
149
1 54
1 59
1 63
167
171
174
1 79
184
190
1 94
1 98
202
205

Front Left 1 "
Steel Conduit

Average
(0 F)

79
79
79
79
79
79
80
80
81
82
83
85
88
90
93
96

1 00
103
1 07
ill
116
120
1 25
129
1 34
139
143
148
1 52
1 57
161
1 65
169
174
1 78
1 82
1 86
1 90
193

4 A

Front Left 1 "
Steel Conduit #8

Maximum
(OF)

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

1 02
1 06
110
114
118
123
1 28
1 33
1 37
142 -
146
151
1 55
1 60
1 64
1 68
173
177
181

Po

1* 
4RAT

Front Left 1 "
Steel Conduit #8

Average
(OF)

79
79
79
79
79
79
79
79
79
79
80
80
81
82
83
85
87
89
91
94
97

1 00
104
1.07

115
1 20
1 24
128
1 33
1 37
141
1 46
1 50
155
1 60
165
169
1 73

TVAITSI October 19, 1994



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

Max Temp:
Max Allowed:

252
405

Front Left 1"
Steel Conduit

Average
(0F)

Front Left 1"
Steel Conduit #8

Maximum
(°F)

Front Left 1"
Steel Conduit

Maximum
(0F)

207
209
211
212
212
213
214
215
215
216
219
221
224
226
229
232
235
239
242
245
248
252

A

0

197
200
204
206
209
211
213
214
214
215
215
216
217
218
219
220
222
224
226
228
230
233

233
329

Front Left 1"
Steel Conduit #8

Average
(0F)

178
182
186
190
194
197
201
203
206
207
209
210
211
212
213
214
215
216
217
219
220
221

185
189
192
196
199
201
205
208
210
210
211
212
213
214
216
217
218
220
222
225
227
230

230
405

p 0 '
,14.

IV ý

221
329

1'



Project No. 97259 TVA/TSI October 19, 1994

Front Right 1"
Steel Conduit

Maximum
(0F)

Front Right 1"
Steel Conduit

Average
(0F)

Front Right 1"
Steel Conduit #8

Maximum
(0 F)

Front Right 1"
Steel Conduit #8

Average
(0 F)

80
80
80
8o
80
80
81
81
83
84
87
90
99

106
109
111
112
114
117
121
125
129
134
139
143
148
153
158
163
168
172
176
180
184
187
190
193
196
200

Time
(min)

448

79
79
79
79
79
79
79
80
81
82
83
85
88
91
95
98

101
104
108
112
116
120
125
129
134
138
142
147
151
156
160
164
169
173
177
182
186
190
194

o AJA ,.

VOA .O *

78
78
78
78
78
78
78
78
79
79
79
80
82
84
85
88
90
93
96
99

102
106
110
115
119
123
128
132
136
140
145
149
153
157
161
165
169
173
177

77
77
77
77
77
77
77
77
77
77
78
78
79
80
82
83
85
88
90
93
95
98

102
105
109
112
116
120
124
128
132
136
141
145
149
154
158
162
167



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

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:

Front Right 1"
Steel Conduit

Maximum
(0 F)

Front Right 1"
Steel Conduit

Average
(OF)

203
207
209
211
212
214
215
215
216
217
218
219
221
223
225
228
231
234
238
243
247
252

252
405

197
201
204
207
209
211
213
214
214
215
215
216
217
218
219
221
222
224
226
228
230
232

232
329

Front Right 1"
Steel Conduit #8

Maximum
(0 F)

181
184
188
192
195
198
201
203
205
207
208
210
211
212
213
214
216
217
219
222
225
227

227
403

Front Right 1"
Steel Conduit #8

Average
(0 F)

171
175
179
183
187
191
194
197
200
202
204
205
207
208
209
211
212
213
214
216
217
219

219
327

46,CA Po

IV*04A

449



Project No. 97259 ~TVA/TSI Otbr1,19

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

Rear Left 1 "
Steel Conduit

Maximum
(OF)

78
78
78
78
78
78
82
90
96

100
104
109
115
121
1 27
1 33
1 38
143
147
152
1 56
1 60
163
1 65
1 67
1 67
1 65
1 64
165
166
168
171
1 73
176
1 79
182
186
189
1 93

Rear Left 1 "
Steel Conduit

Average
(OF)

77
77
77
77
77
77
78
79
80
81
82
85
87
90
93
96
99

1 03
1 06
110
114
118
122
126
131
1 35
138
142
146
1 50
1 55
159
1 63
1 67
171
176
1 80
1 84
1 88

A

Rear Left 1 "
Steel Conduit #8

Maximum
(OF)

78
78
78
78
78
78
78
79
81
82
84
86
88
90
93
97

100
104
108
ill
115
119
123
127
131
1 35
1 38
141
144
146
149
1 52
1 55
1 58
1 62
1 66
1 69
173
1 77

I,0
%fAO

Rear Left 1 "
Steel Conduit #8

Average
(OF)

77
77
77
77
77
77
77
77
77
78
78
79
80
81
83
85
87
89
92
94
97

101
1 04
1 07

115
119
1 22
1 26
1 30
1 34
1 38
1 42
147
151
155
1 59
1 64
1 68

October 19, 1994Project No. 97259



Project No. 97259 TVAITSI October 19, 1994

Time
(min)

Max Temp:
Max Allowed:

Rear Left 1"
Steel Conduit

Maximum
(0F)

Rear Left 1"
Steel Conduit

Average
(OF)

197
200
203
206
208
209
211
212
212
213
213
213
214
215
216
218
220
222
225
227
231
234

234
403

Rear Left 1"
Steel Conduit #8

Maximum
(0F)

192
196
199
202
205
208
210
211
212
212
212
213
213
214
214
215
216
218
219
220
222
224

224
327

04C.

181
185
188
192
195
198
201
204
206
207
209
210
211
212
213
213
214
215
216
217
219
221

221
403

Rear Left 1"
Steel Conduit #8

Average
(OF)

172
177
181
185
189
192
196
199
201
204
205
207
208
209
210
211
212
213
214
215
216
218

218
327

P0 e
.4

1" AT

451



Project No. 97259 TVA/TSI October 19, 1994

Rear Right 1"
Steel Conduit

Maximum
(OF)

Rear Right 1"
Steel Conduit

Average
(OF)

Rear Right 1"
Steel Conduit #8

Maximum
(OF)

Rear Right 1"
Steel Conduit #8

Average
(OF)

82
82
82
82
82
82
82
82
83
85
98

131
158
170
174
172
168
167
171
176
176
174
172
170
168
167
166
166
166
166
168
170
173
176
180
183
187
191
1,94

Time
(min)

452

80
80
80
80
80
80
80
80
81
82
83
87
91
95
98

101
103
106
110
113
117
120
124
127
131
135
138
142
146
150
155
159
163
168
172
177
181
186
190

,4QCA P0g

00

V. T0

77
77
77
77
77
77
77
77
77
78
78
82
89
96

105
111
116
121
125
129
132
136
138
140
142
143
145
146
147
148
150
152
154
156
160
162
166
169
173

76
76
76
76
76
76
76
76
76
77
77
78
79
80
83
85
87
89
92
94
97

100
103
106
109
112
116
119
123
126
130
134
138
142
146
150
154
159
163



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

Max Temp:
Max Allowed:

Rear Right 1"
Steel Conduit

Maximum
(OF)

Rear Right 1"
Steel Conduit

Average
(0 F)

198
202
205
209
211
213
215
216
216
216
217
217
217
218
219
220
222
224
225
228
230
232

232
407

Rear Right 1"
Steel Conduit #8

Maximum
(OF)

194
198
202
205
208
211
212
214
214
214
215
215
215
216
216
217
218
219
219
220
222
223

223
330

176
180
184
188
191
195
198
202
204
205
206
207
209
210
211
211
211
212
212
213
214
215

215
402

Rear Right 1"
Steel Conduit #8

Average
(0 F)

168
172
177
181
185
189
193
196
198
200
202
203
204
205
205
205
206
207
208
208
209
210

210
326

4,Cs 0

0 Alo

453



Project No. 97259 TVA/TSI October 19, 1994

Rear Left 1"
Conduit Additional

TC's 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
37
38

Rear Left 1"
Conduit Additional

TC's Avg.
(0 F)

77
77
77
77
77
78
79
79
81
82
85
87
90
93
96
99

102
105
109
112
116
120
123
127
130
134
137
141
145
149
152
156
160
163
167
171
174

0

77
77
77
77
77
77
78
79
80
81
83
85
87
90
92
95
98

101
105
108
112
115
119
123
127
131
134
138
142
146
150
154
157
161
165
169
173

/$
A

V.

454

Rear Right 1"
Conduit Additional

TC's Max.
(OF)

77
77
77
77
77
77
77
77
78
78
80
85
91
97

103
108
111
115
118
122
125
128
130
132
135
137
139
141
143
145
147
151
154
157
1 60

164
168
171
175



Project No. 97259

Time
(min)

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 Left 1 "
Conduit Additional

TC's Max.
(OF)

178
181
185
188
190
193
195
196
197
198
199
200
201
202
204
205
207
209
212
214
217
220

220
402

0

Rear Left 1"
Conduit Additional

TC's Avg.
(OF)

176
180
183
187
189
192
194
195
197
198
199
200
201
202
203
204
205
207
208
210
212
214

214
326

Rear Right 1"
Conduit Additional

TC's Max.
(0F)

179
182
185
188
191
193
195
.197
198
199
200
201
202
203
204
205
206
208
210
212
214
216

216
402

A0

0 ft Ai

TVA/TSI October 19, 1994



Project No. 97259 TVA/TSI October 19, 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

Front Left 3"
Steel Conduit

Maximum
(OF)

GA

Rear Right 1"
Conduit Additional

TC's Avg.
(0F)

77
77
77
77
77
77
77
77
77
78
79
81
83
85
88
90
93
96
99

102
105
108
111
115
118
121
125
129
132
136
140
144
148
152
156
160
165
169
173

Front Left 3"
Steel Conduit

Average
(0 F)

82
82
82
82
82
83
83
83
84
86
87
91
96

104
113
121
128
134
141
147
154
161
167
173
177
181
185
188
191
1 93
195
198
200
202
204
205
206
207
207

0 .-

81
81
81
81
81
81
82
82
83
84
85
86
88
90
93
95
98

101
104
107
110
113
116
120
123
126
130
134
137
141
144
148
152
155
159
163
166
170
173

1A"

456

Front Left 3"
Steel Conduit #8

Maximum
(0 F)

77
77
77
77
77
77
77
77
77
77
78
79
79
8.0
81
83
84
86
88
90
93
96
99

102
106
110
113
117
121
125
129
133
137
141
145
149
153
156
159



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

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 Right 1"
Conduit Additional

TC's Avg.
(0F)

177
181
184
187
190
193
195
196
198
199
199
200
201
202
203
204
205
206
207
208
209
211

211
327

Front Left 3"
Steel Conduit

Maximum
(0 F)

Front Left 3"
Steel Conduit

Average
(0F)

207
207
208
208
209
210
210
211
212
213
213
214
214
216
219
222
225
228
231
234
238
242

242
407

176
180
183
186
189
192
195
197
200
202
205
207
209
211
213
215
217
219
222
224
227
230

230
331

Front Left 3"
Steel Conduit #8

Maximum
(0 F)

163
167
170
173
176
179
182
184
187
189
192
194
196
198
200
202
204
206
208
210
213
216

216
402

4 QCA P 0

On 0
A-TO

457



Project No. 97259 TVA/TSI October 19, 1994

Front Left 3"
Steel Conduit #8

Average
(0 F)

Front Right 3"
Steel Conduit

Maximum
(0 F)

76
76
76
77
76
77
76
76
77
76
76
77
77
78
78
80
81
81
83
85
87
89
91
94
97
99

102
105
108
112
114
118
121
125
128
132
136
139
143

40
0

Front Right 3"
Steel Conduit

Average
(0F)

83
83
83
83
83
83
83
84
84
86
87
90
94
99

104
108
112
116
121
126
131
135
139
143
146
149
152
154
157
160
163
166
170
175
179
183
187
191
195

p0 .
*A

82
82
82
82
82
82
83
83
83
84
85
87
88
91
93
96
98

101
104
107
111
114
118
121
124
128
131
135
138
142
146
150
154
158
162
165
169
173
177

Time
(min)

'V4
* 4$'T

Front Right 3"
Steel Conduit #8

Maximum
(0F)

.78
77
78
77
77
77
78
78
77
78
79
79
80
83
84
85
87
90
92
94
96
99

102
106
109
111
115
119
121
125
128
132
135
140
143
147
150
155
160

45,



4~(~

Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

Max Temp:
Max Allowed:

208
326

Front Right 3"
Steel Conduit

Maximum
(0 F)

Front Left 3"
Steel Conduit #8

Average
(OF)

146
150
154
158
161
165
168

172
1.75
178
181
184
187
190
192
195
197
200
202
204
207
208

C.A

Front Right 3"
Steel Conduit

Average
(0F)

197
200
202
207
210
213
215
216
217
217
217
218
218
218
220
223
225
227
229
231
233
235

235
408

Front Right 3"
Steel Conduit #8

Maximum
(0F)

164
167
171
176
178
182
185
188
191
193
196
198
200
202
204
207
207
209
211
213
214
215

180
184
187
191
194
197
200
202
205
207
209
211
212
214
215
217
218
220
222
224
226
228

228
332

4,4.
A

VO 0
If,AO

215
403



460
October 19, 1994TVA/TSIProject No. 97259

Front Right 3"
Steel Conduit #8

Average
(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

Rear Left 3"
Steel Conduit

Maximum
(0F)

Rear Left 3"
Steel Conduit

Average
(0F)

77
76
77
77
76
77
77
77
76
76
77
77
77
79
79
80
81
82
84
86
87
90
92
95
98

100
104
108
111
114
118
122
125
129
132
136
140
144
148

82
83
82
82
82
83
83
84
85
87
89
91
93
96
99

102
106
109
113
117
121
125
130
134
138
142
146
150
154
158
161
163
166
169
171
173
176
178
180

,GA 0 0 .1

00

10
IV, ¶O

Rear Left 3"
Steel Conduit #8

Maximum
(0F)

81
81
81
81
81
81
81
81
81
82
83
84
85
86
88
90
92
94
97
99

102
105
108
112
115
119
122
126
130
134
137
141
145
149
152
156
160
164
167

77
78
78
78
78
79
79
80
81
82
83
84
85
87
89
91
93
96
98

101
105
108
111
115
118
121
125
128
131
134
137
140
142
144
147
149
152
155
159



Project No. 97259

Time
(min)

Max Temp:
Max Allowed:

Front Right 3"
Steel Conduit #8

Average
(OF)

152
155
159
163
166
171
174
177
181
183
186
189
191
194
196
199
201
202
204
205
206
207

207
327

Rear Left 3"
Steel Conduit

Maximum
(OF)

Rear Left 3"
Steel Conduit

Average
(OF)

183
186
189
192
195
198
200
202
204
206
208
210
212
214
215
217
218
219
221
222
224
225

225
407

171
175
178
182
185
188
191
194
197
200
202
205
207
209
211
212
214
215
217
218
219
221

221
331

Rear Left 3"
Steel Conduit #8

Maximum
(OF)

163
167
171
175
178
182
185
188
191
194
196
198
200
201
203
204
206
207
208
209
210
211

211
402

4 A P 0o

0.0

V. T0

TVA/TSI October 19, 1994



Project No. 97259 TVA/TSI October 19, 1994

Rear Left 3"
Steel Conduit #8

Average
(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

77
76
77
76
76
77
77
77
76
77
77
77
78
78
79
79
80
82
83
85
86
88
90
92
95
97

101
104
107
110
114
117
120
124
128
131
134
138
142

Rear Right 3"
Steel Conduit

Average
(0 F)

Rear Right 3"
Steel Conduit

Maximum
(0 F)

84
85
85
85
85
85
85
85
85
86
86
86
88
90
93
96
99

102
106
109
113
117
121
126
130
134
138
142
146
150
153
155
158
161
163
166
169
172
176

*p4

o AII0

78
78
78
78
78
78
78
79
79
79
80
81
82
83
85
87
89
91
93
96
99

101
104
108
111
114
118
121
125
129
132
136
140
143
147
150
154
157
161

4 6 V

Rear Right 3"
Steel Conduit #8

Maximum
(OF)

78
78
78
77
78
78
79
79
77
79
79
80
82
83
86
86
88
92
94
97
98

102
104
108
111

114
120
124
126
129
134
137
142
144
149
153
157
161
163



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

Max Temp:
Max Allowed:

Rear Left 3"
Steel Conduit #8

Average
(OF)

Rear Right 3"
Steel Conduit

Maximum
(OF)

145
149
153
157
160
166
169
173
177
180
184
187
189
191
194
196
197
199
201
202
203
205

205
327

4, .

e0

Rear Right 3"
Steel Conduit

Average
(OF)

179
182
185
188
191
194
196
198
200
202
204
205
207
208
209
211
212
214
215
216
218
219

219
409

165
168
171
175
178
181
184
187
189
192
194
196
198
200
201
203
204
205
206
207
208
210

210
328

Rear Right 3"
Steel Conduit #8

Maximum
(0F)

166
170
173
177
181
184
188
190
193
195
197
199
200
202
203
204
205
205
206
207
208
211

211
403

P90

Oft AT 0

4%W



TVA/TSI

Rear Right 3"
Steel Conduit #8

Average
(0F)

77
77
76
76
77
76
76
76
76
77
77
78
78
78
79
80
81
82
84
86
88
91
93
95
98

101
103
107
110
113
117
120
124
127
131
135
139
143
146

Time
(min)

Rear Left 3"
Conduit Additional

TC's Avg.
(0F)

Rear Left 3"
Conduit Additional

TC's Max.
(0F)

77
77
77
77
77
77
77
77
78
79
80
81
82
84
86
89
92
95
99

102
105
108
111

115
118
122
125
129
133
137
140
144
147
151
154
158
161
165
169

4 ,GA P0 ,*
0.

4o AR 1

76
76
76
76
77
77
77
77
77
78
78
79
80
82
83
85
87
89
92
94
97

100
103
106
109
112
115
119
122
125
129
132
136
140
143
147
150
154
158

October 19, 1994Project No. 97259
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October 19, 1994TVA/TSIProject No. 97259

Time
(min)

Max Temp:
Max Allowed:

Rear Right 3"
Steel Conduit #8

Average
(OF)

Rear Left 3"
Conduit Additional

TC's Max.
(0 F)

149
153
157
160
165
168
172
175
178
181
184
187
190
193
195
197
199
201
202
204
205
207

207
327

174
177
181
185
187
190
191
193
195
196
197
198
199
199
200
201
202
203
204
206
208
210

210
402

0

Rear Left 3"
Conduit Additional

TC's Avg.
(OF)

162
166
169
173
176
179
182
185
188
190
192
194
196
197
199
200
201
202
203
205
206
208

208
326

$A

10 -- 0
1*,VTO



Project No. 97259 TVA/TSI October 19, 1994

Rear Right 3"
Conduit Additional

TC's Max.
(OF)

77
77
77
77
77
77
77
77
78
78
79
80
82
83
85
87
89
92
95
99

102
106
110
113
117
121
125
128
132
136
140
143
147
150
153
156
159
163
167

Rear Right 3"
Conduit Additional

TC's Avg.
(OF)

,f

0

76
77
77
77
77
77
77
77
77
78
79
79
81
82
83
85
87
89
91
94
97

100
103
106
109
112
116
119
123
126
130
134
.137
141
144
148
151
155
159

Time
(min)

$A

IV -*r Af

4" Steel Conduit
Above Junction Box

Maximum
(OF)

78
78
78
78
78
79
81
84
87
91
96

101
106
112
118
124
130
136
142
148
153
159
165
170
175
180
.185
190
195
199
203
207
211
213
214
214
216
217
216

466



October 19, 1994

Time
(min)

Rear Right 3"
Conduit Additional

TC's Max.
(OF)

Rear Right 3"
Conduit Additional

TC's Avg.
(OF)

170
174
177
180
183
186
188
190
192
194
195
197
198
199
200
201
202
203
205
206
208
210

210
402

Max Temp:
Max Allowed:

GA
e4p

163
166
170
173
177
180
183
186
188
191
193
195
196
198
199
200
201
202
203
204
206
207

207
326

4" Steel Conduit
Above Junction Box

Maximum
(OF)

218
219
220
221
223
224
226
229
232
236
241
245
250
255
261
266
272
277
283
288
294
299

299
403

,.0

f ft

'0V . T

Project No. 97259 TVAFTSI
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4" Steel Conduit
Above Junction Box

Average
(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

4" Steel Conduit
Below Junction Box

Maximum
(OF)

78
78
78
78
78
79
80
82
85
88
92
96

100
105
109
114
119
124
129
134
139
144
149
154
159
164
170
175
180
185
189
193
198
202
205
206
209
210
211

79
79
79
79
80
81
82
85
88
92
96

100
106
111
116
121
126
132
138
143
148
154
159
164
169
174
179
184
188
192
197
201
205
208
212
214
215
217
219

0 A,

4" Steel Conduit
Below Junction Box

Average
(OF)

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

103
107
112
117
122
127
132
137
142
146
151
156
160
165
170
174
179
183
188
193
197
202
205
207
210
213

0.1.

Ir 1 0
14 -

ORA-TO



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

4" Steel Conduit
Above Junction Box

Average
(0 F)

4" Steel Conduit
Below Junction Box

Maximum
(OF)

213
213
214
215
217
217
219
222
224
227
229
232
235
239
242
245
249
253
256
260
264
268

268
328

Max Temp:
Max Allowed:

222
225
228
231
234
237
240
243
246
249
253
256
259
262
266
269
273
276
280
283
287
291

291
404

4" Steel Conduit
Below Junction Box

Average
(OF)

215
217
218
220
222
224
226
228
230
232
234
236
238
241
243
246
249
251
254
258
261
264

264
329

t'GA Po

4'
06 AA O

469



October 19, 1994Project No. 97259

Junction Box on
4" Steel Conduit

Maximum
(OF)

Junction Box on
4" Steel Conduit

Average
(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

A

79
79
79
79
79
80
80
81
83
85
88
91
96

101
106
113
121
128
135
141
148
154
161
167
171
181
193
200
201
204
210
212
211
210
211
212
212
213
214

Time
(min)

'0 46AT~

78
78
78
78
78
78
79
80
81
83
85
88
91
94
99

103
108
112
117
122
127
133
138
143
148
154
159
164
169
174
179
183
187
191
195
198
201
203
205

p01
t4

4" steel Conduit
w/Junction Box #8

Maximum
(OF)

77
77
77
78
77
77
78
78
80
80
82
84
87
91
93
98

102
106
111
115
120
125
130
135
140
145
149
153
159
164
167
172
176
181
18.5
189
192
196
200

TVA/TSI



Project No. 97259 TVAITSI October 19, 1994

Time
(min)

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:

Junction Box on
4" Steel Conduit

Average
(OF)

214
215
215
216
217
219
219
220
221
221
221
222
223
224
225
226
227
228
231
233
236
240

240
404

Junction Box on
4" Steel Conduit

Maximum
(OF)

208
209
211
213
214
214
215
216
216
217
217
218
218
218
219
219
220
221
221
222
223
225

225
328

A
0

4" steel Conduit
w/Junction Box #8

Maximum
(OF)

202
203
206
207
208
209
210
212
214
216
218
220
223
226
229
233
238
242
247
251
256
260

260
402

.4

100
IV,

'00 
.0

471



October 19, 1994Project No. 97259

4" steel Conduit
w/Junction Box #8

Average
(OF)

76
76
77
77
76
77
77
77
77
77
78
79
81
83
85
87
91
94
98

102
106
110
115
120
125
129
135
140
145
149
154
159
163
169
173
178
182
187
191

Front Left 4"
Aluminum Conduit

Maximum
(0F)

82
82
82
82
82
82
83
84
85
86
88
89
91
94
97

100
102
105
109
112
115
119
122
126
129
133
137
141
145
149
154
158
168
170
174
178
181
185
188.

Front Left 4"
Aluminum Conduit

Average
(OF)

80
80
80
80
80
80
81
81
82
83
84
86
88
90
92
94
97
99

102
105
108
111
115
118
121
125
129
132
136
140
144
148
152
156
159
163
167
170
174

4 A P oe

0

Time
(min)

TVA/TSI



October 19, 1994

Time
(min)

Max Temp:
Max Allowed:

4" steel Conduit
w/Junction Box #8

Average
(0F)

195
199
202
204
206
208
209
210
211
212
213
214
215
216
218
219
221
223
224
226
228
230

230
326

Front Left 4"
Aluminum Conduit

Maximum
(0F)

191
194
195
198
200
202
204
206
208
209
211
213
214
215
219
222
226
229
233
236
239
243

243
407

0

Front Left 4"
Aluminum Conduit

Average
(0 F)

177
181
183
186
189
192
194
197
199
201
203
205
208
210
212
214
216
218
220
222
225
227

227
330

PO

100
V.A- 4O

TVA/TSIProject No. 97259



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

Front Left 4"
uminum Conduit #8

Average
(OF)

Front Left 4"
Aluminum Conduit #8 Al

Maximum
(OF)

77
77
77
77
77
77
77
77
77
78
78
79
79
80
82
83
84
86
88
90
92
95
97

100
103
106
109
112
116
119
123
127
131
135
139
143
147
151
155

0

Poe
.4

Front Left-Center 4"
Aluminum Conduit

Maximum

(OF)

76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
82
84
85
87
89
91
93
96
98

101
104
107
110
113
117
120
124
128
131
135
139
142

100
'V T0

82
82
83
83
82
83
83
83
84
84
85
86
87
88
90
91
93
95
97
99

102
104
107
109
111
114
117
119
122
125
127
130
133
136
138
141
145
147
150

474



October 19, 1994
Project No. 97259

Time
(min)

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

Front Left 4"
Aluminum Conduit #8

Maximum
(OF)

159
163
166
169
173
176
179
182
184
187
190
193
195
198
201
203
206
209
212
215
218
221

Front Left 4"
Aluminum Conduit #8

Average
(OF)

146
150
153
157
160
164
167
170
173
176
179
182
185
187
190
192
195
197
200
202
205
207

Max Temp:
Max Allowed:

10'
If,'06 4V

Front Left-Center 4"
Aluminum Conduit

Maximum
(0F)

153
156
159
162
165
168
171
176
177
180
183
186
189
192
195
198
200
203
205
207
209
212

221
402

207
326

212
407

GA

0

A04~4.
A

TVA/TSI



Project No. 97259

Time
(min)

Front Left-Center 4"
Aluminum Conduit #8

Maximum
('F)

Front Left-Center 4"
Aluminum Conduit

Average
(OF)

81
81
81
81
81
81
82
82
82
83
83
84
85
86
87
88
90
91
93
95
97
99

101
103
105
108

110
112
115
117
120
122
125
128
131
133
136
139
142

Front Left-Center 4"
Aluminum Conduit #8

Average
(OF)

77
77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
82
83
84
85
87
88
90
92
94
96
98

100
103
105
107
110
113
115
118
121
123
126

q,*.QA P0

0 A

76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
81
82
83
84
85
87
88
90
92
93
95
97
99

102
104
106
109
111
114
116

TVA/TSI October 19, 1994



October 19, 1994
Project No. 97259

Time
(min)

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:

Front Left-Center 4"
Aluminum Conduit

Average
(OF)

145
148
151
154
157
160
164
167
170
173
176
179
183
186
189
191
194
197
199
202
204
206

206
331

4
0

Front Left-Center 4"
Aluminum Conduit #8

Maximum
(OF)

129
132
135
138
141
144
147
150
153
156
159
163
166
169
172
175
178
180
183
186
189
191

191
402

Front Left-Center 4"
Aluminum Conduit #8

Average
(0F)

119
122
124
127
130
133
136
139
142
145
148
152
155
158
161
164
167
170
174
176
179
182

182
326

p 0 *0

A

100

TVA/TSI



Project No. 97259

Time
(min)

TVA/TSI

Front Right-Center 4"
Aluminum Conduit

Average
(0F)

Front Right-Center 4"
Aluminum Conduit

Maximum
('F)

82
82
82
82
82
82
82
83
83
84
85
87
88
90
91
93
95
98

100
102
104
107
109
112
115
118
120
123
126
129
132
135
138
140
143
146
148
151
154

October 19, 1994

Front Right-Center 4"
Aluminum Conduit #8

Maximum
(OF)

81
81
81
81
81
81
81
82
82
83
83
84
85
86
88
89
91
93
94
96
98

100
102
105
107
109
112
114
117
119
122
124
127
130
132
135
138
141
143

4G

04A A~

77
77
77
77
77
77
77
77
77
77
77
78
78
78
79
80
81
82
83
84
85
87
89
91
93
95
97
99

102
104
107
109
112
114
117
120
122
125
128

478



Project No. 97259

Time
(min)

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:

Front Right-Center 4"
Aluminum Conduit

Maximum
(OF)

157
160
164
167
170
173
177
180
183
186
189
192
195
198
202
205
208
218
225
222
224
224

225
407

TVA/TSI

Front Right-Center 4"
Aluminum Conduit

Average
(OF)

146
149
152
156
159
162
165
168
171
174
177
181
184
187
190
193
195
198
201
203
206
208

208
.331

October 19, 1994

Front Right-Center 4"
Aluminum Conduit #8

Maximum
,(OF)

131
133
136
139
142
145
148
151
155
158
161
164
167
170
173
176
179
182
185
187
190
193

193
402

4 0CpA P 0 .

4k,
0 A"T

479



October 19, 1994 S 0Project No. 97259

Front Right-Center 4"
Aluminum Conduit #8

Average
(OF)

Front Right 4"
Aluminum Conduit

Maximum
(OF)

Front Right 4"
Aluminum Conduit

Average
(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
2-7
28
29
30
31
32
33
34
35
36
37
38

Time
(min)

76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78-

78
79
80
81
82
83
85
86
87
89
91
93
95
97
99

101
103
105
108
110
112
115
118

0 s A Aý

*16* N

82
82
82
82
82
82
82
82
83
83
84
86
88
9,0
92
94
97
99

102
105
108
111
114
117
120
124
127
131
135
138
142
145
149
153
157
161
165
169
173

81
81
81
81
81
81
81
81
82
82
83
84
86
87
89
91
93
95
98

100
103
106
108
111
114
117
120
124
127
130
133
137
140
144
147
151
155-
159
162

TVA/1"SI



481
TVA/TSI October 19, 1994Project No. 97259

Front Right-Center 4"
Aluminum Conduit #8

Average
(OF)

121
123
126
129
132
136
139
142
145
148
152
155
158
161
165
168
171
174
177
180
182
185

185
326

Front Right 4"
Aluminum Conduit

Maximum
(OF)

177
181
185
190
194
198
201
205
208
210
212
213
214
215
216
216
217
218
219
221
223
224

224
407

Time
(min)

217
331

4 QCA P0

* 4.T0

Front Right 4"
Aluminum Conduit

Average
(OF)

166
170
174
178
182
185
189
192
195
198
201
203
205
207
208
209
210
212
213
214
216
217

Max Temp:
Max Allowed:



Project No. 97259 TVA/TSI October 19, 1994

Front Right 4"
Aluminum Conduit #8

Maximum
(OF)

Front Right 4"
Aluminum Conduit #8

Average
(OF)

Rear Left 4"
Aluminum Conduit

Maximum
(0F)

77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
82
84
85
87
89
91
93
96
98

101
103
106
109
112
115
118
121
124
128
131
135
139
143

0 A P
+ 4,

o01 AT0

Time
(min)

482

76
76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
81
82
84
85
87
89
91
93
95
97

100
102
105
108
111
114
117
120
123
127
130
133

83
83
83
83
83
83
83
84
84
85
86
87
88
90
92
94
97
99

101
104
107
109
112
115
118
121
124
127
131
136
140
144
148
152
156
160
164
168
172



Project No. 97259 TVA/TSI October 19, 1994

Front Right 4"
Aluminum Conduit #8

Maximum
(OF)

147
151
156
160
165
169
173
177
181
185
189
192
195
198
200
202
204
205
207
208
210
211

211
402

Front Right 4"
Aluminum Conduit #8

Average
(0F)

137
141
145
149
152
156
160
164
167
171
174
178
181
184
187
189
191
193
195
197
199
200

200
326

0A

Time
(min)

228
408

.4

V00
OR-T

483

Rear Left 4"
Aluminum Conduit

Maximum
(0 F)

176
180
184
188
192
196
200
203
207
210
212
214
216
217
218
219
220
221
223
224
226
228

Max Temp:
Max Allowed:



Project No. 97259 TVA/TSI October 19, 1994

Rear Left 4"
Aluminum Conduit

Average
(OF)

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

101
104
106
109
111
114
117
120
122
125
129
132
135
138
142
145
148
152
155

Rear Left 4"
Aluminum Conduit #8

Maximum
(OF)

77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
83
84
86
88
90
92
94
96
99

102
104
107
110
113
116
120
123
127
131
134
138
142
146

Rear Left 4"
.Aluminum Conduit #8

Average
(OF)

76
76
76
76
76
76
76
76
76
77
77
77
77
78
78
79
80
81
83
84
85
87
89
91
93
95
97

100
102
105
107
110
113
116
119
122
125
128
132

4 A Po.

100

RA1

Time
(min)

484



October 19, 1994
Project No. 97259

Time
(min)

Rear Left 4"
Aluminum Conduit

Average
(OF)

159
162
165
169
172
176
179
182
186
189
192
194
197
199
201
204
206
208
210
212
214

.215

Rear Left 4"
Aluminum Conduit #8

Maximum
(OF)

150
154
158
162
166
170
174
178
182
186
190
193
196
198
201
203
205
206
208
210
211
213

Max Temp:
Max Allowed:

46RT00

Rear Left 4"
Aluminum Conduit #8

Average
(OF)

135
138
142
145
149
152
156
159
163
166
169
172
175
178
181
184
186
189
191
193
196
198

215
332

213
402

198
326

4
0~ A

TVA/TSI



Project No. 97259

Time
(min)

0

Rear Left-Center 4"
Aluminum Conduit

Average
(OF)

Rear Left-Center 4"
Aluminum Conduit #8

Maximum
(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

Rear Left-Center 4"
Aluminum Conduit

Maximum
(OF)

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

102
104
106
109
111
114
116
119
121
124
127
129
132
135
137
140
143
146

p 0 I4.
A

'V.. 0'

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

101
103
106
108
111
113
116
118
121
123
126
129
132
135
138

77
77
77
77
77
77
77
77
77
78
78
78
79
79
80
81
82
83
85
86
88
89
91
93
95
98

100
103
105
108
110
113
116
119
122
125
128
131
135

October 19, 1994TVA/TSI



Project No. 97259

Rear Left-Center 4"
Aluminum Conduit

Maximum
(OF)

Rear Left-Center 4"
Aluminum Conduit

Average
(OF)

Rear Left-Center 4"
Aluminum Conduit #8

Maximum
(OF)

Max Temp:
Max Allowed:

OA00

Time
(min)

149
152
155
158
161
164
167
170
173
176
180
183
186
189
192
194
197
199
202
204
206
208

208
408

141
144
147
150
153
156
160'
163
166
169
173
176
179
182
185
188
191
194
197
199
201
203

203
331

138
141
144
147
151
154
157
160
163
166
168
171
174
177
179
182
184
187
189
192
194
196

196
402

A Poe,

tt

TVA/'ISI October 19, 1994



Project No. 97259 TVA/TSI October 19, 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

Rear Right-Center 4"
Aluminum Conduit

Maximum
(0F)

Rear Left-Center 4"
Aluminum Conduit #8

Average
(0F)

77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
82
83
84
86
87
89
91
93
95
97
99

102
104
107
110
112
115
118
121
124
127

Rear Right-Center 4"
Aluminum Conduit

Average
(0F)

81
81
81
81
81
81
81
81
81
82
82
83
84
86
87
88
89
91
93
95
97
99

101
104
106
108
111
113
116
118
121
124
126
129
131
134
137
140
142

4 A P 0w

*c
Vo0 1# 0

48O

79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
85
86
87
88
90
92
94
95
97

100
102
104
106
109
111
114
116
119
122
124
127
130
133
136



Project No. 97259

Time
(min)

Max Temp:
Max Allowed:

190
327

fA

Rear Right-Center 4"
Aluminum Conduit

Maximum
(°F)

Rear Left-Center 4"
Aluminum Conduit #8

Average
(°F)

130
133
136
139
142
145
149
152
155
158
160
163
166
1"70
172
175
178
180
183
185
188
190

Rear Right-Center 4"
Aluminum Conduit

Average
(OF)

145
148
151
154
158
161
164
167
170
174
177
180
183
186
189
192
195
197
199
201
203
205

205
406

0.-

10 ý 0
'V
'* 4A',

139
142
145
148
151
155
158
161
164
168
171
174
178
181
184
187
190
193
195
198
200
202

202
329

TVA/TSI October 19, 1994



Project No. 97259 TVA/TSI October 19, 1994

Rear Right-Center 4"
Aluminum Conduit #8

Maximum
(OF)

Rear Right-Center 4"
Aluminum Conduit #8

Average
(OF)

Rear Right 4"
Aluminum Conduit

Maximum
(OF)

*,C.A P ## 4
0-0

AT

Time
(min)

490~

77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
81
83
84
85
87
88
90
92
94
97
99

102
104
107
110
112
115
118
121
124
127
130
133

76
76
76
76
76
76
76
76
77
77
77
77
77
78
78
79
80
80
81
83
84
85
87
89
90
92
94
97
99

101
104
106
109
112
115
118
120
124
127

80
80
80
80
80
81
81
81
82
83
84
85
87
88
90
92
95
98

100
103
106
109
113
116
119
122
125
129
132
135
139
142
146
149
153
156
159
163
166



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

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 Right-Center 4"
Aluminum Conduit #8

Maximum
('F)

136
140
143
146
149
152
155
158
161
164
167
170
172
175
178
180
183
185
188
190
192
195

195
402

Rear Right-Center 4"
Aluminum Conduit #8

Average
(0F)

130
133
136
139
143
146
149
152
155
158
161
164
167
169
172
175
177
180
182
185
187
190

190
326

Rear Right 4"
Aluminum Conduit

Maximum
(0F)

169
172
175
179
182
185
188
191
194
197
200
203
205

207
209
211
212
214
215
217
218
219

219
405

'0A P 0

4,AI6

491



October 19, 1994

Time
(min)

Rear Right 4"
Aluminum Conduit #8

Maximum
(OF)

Rear Right 4"
Aluminum Conduit

Average
(OF)

78
78
78
78
78
78
78
79
79
80
81
82
84
86
87
90
92
94
97
99

102
105
107
110
113
116
119
122
125
128
132
135
138
141
144
147
150
154
157

A

Rear Right 4"
Aluminum Conduit #8

Average
(OF)

77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
83
84
86
87
89
91
93
96
98

100
103
106
109
112
115
118
122
125
129
132
136
139
143
147

01o

10' RAT

76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
82
83
84
86
88
90
92
95
97

100
102
105
108
111
114
117
120
124
127
130
134
137
140

Project No. 97259 TVA/TSI



493
TVA/TSI October 19, 1994Project No. 97259

Time
(min)

Rear Right 4"
Aluminum Conduit

Average
(°F)

160
163
166
169
172
176
179
182
185
188
191
193
196
198
201
203
205
207
208
210
211
213

Rear Right 4"
Aluminum Conduit #8

Maximum
(OF)

150
154
158
161
165
168
171
175
178
181
184
186
189
191
194
196
198
200
202
203
205
206

Max Temp:
Max Allowed:

of,4 2

Rear Right 4"
Aluminum Conduit #8

Average
(0F)

144
147
151
154
157
161
164
167
170
173
175
178
180
183
185
188
190
192
194
195
197
199

213
328

206
402

199
326

0
0,

.A



Project No. 97259

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

TC # 1
(OF)

80
80
80
80
80
80
80
81
82
83
85
87
89
93
96

100
104
108
112
117
121
126
131
136
141
146
151
155
159
163
168
171
175
179
183
187
190
194
197
200
203

TC # 2
(OF)

80
80
80
80
80
80
80
81
82
83
85

87
90
93
96

100
104
108
112
118
123
129
135
140
145
149
154
159
163
167
171
174
178
182
186
189
192
196
198
201
203

TC # 3
(OF)

79
79
79
79
80
80
80
80
81
82
84
86
88
91
95
99

102
106
111
115
120
125
130
135
140
145
149
154
158
162
166
171
174
179
183
187
191
194
198
201
204

TVA/TSI

TC # 4
(°F)

79
79
79
79
79
79
79
80
81
82
83
86
88
91
95
99

103
107
111
116
121
127
131
136
141
146
150
155
159
164
169
173
179
184
190
194
198
202
205
207
209

October 19, 1994

TC # 5
(0 F)

80
79
79
79
80
80
80
80
81
82
83
85
88
91
94
98

101
105
109
113
118
122
127
131
136
141
145
150
154
159
163
167
171
175
180
184
187
191
194
198
201

TC # 6
(OF)

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

102
105
109
113
118
122
127
131
135
139
144
148
153
158
162
167
172
176
180
185
189
192
196
199
203

TC#7 TC#8
(0F) (0F)

79
79
79
79
79
79
80
81
82
83
85
87
90
94
97

100
104
107
111
115
119
123
127
132
136
141
145
150
154
159
163
167
171
175
179
183
187
191
195
198
201

79
79
79
79
79
79
79
80
81
82
83
86
88
92
95
99

102
106
111
115
119
124
129
134
138
143
147
152
156
161
165
170
174
178
182
185
189
192
196
200
203

TC # 9
(0F)

79
79
79
79
79
79
79
80
80
81
82
84
87
90
93
96

100
103
107
112
117
121
126
130
135
140
144
149
153
157
162
166
170
174
178
182
186
190
194
197
201

,*GA P0k

10 V

AT*

7--- 4%,1



Project No. 97259 TVA/TSI October 19, 1994

Time TC # 1
(min) (0F)

TC#2 TC#3 TC#4 TC#5 TC#6
(0F) (OF) (0F) (0F) (OF)

TC#7 TC#8 TC#9
(0 F) (OF) (0F)

206
208
210
212
213
214
215
216
219
221
224
226
229
232
235
239
242
245
248
252

Max Temp:
Max Allowed:

206
209
211
212
214
215
215
216
217
219
221
223
225
228
230
233
237
240
243
247

252 247
405 405

207
209
211
213
214
214
215
216
216
217
218
220
221
223
225
228
230
233
236
239

239
404

211
212
212
213
213
214
214
214
215
215
216
216
216
217
218
219
221
223
225
227

204
207
210
212
213
214
214
215
215
215
215
216
216
216
217
218
219
220
221
223

206
208
210
212
213
214
214
215
215
215
215
216
216
216
217
218
219
220
221
223

205
207
209
211
212
213
214
214
215
215
216
216
217
218
219
220
221
223
224
226

207
209
211
212
213
214
214
214
214
215
215
215
216
217
218
219
221
223
225
228

204
207
209
211
213
214
214
214
215
215
215
216
216
217
217
218
219
221
222
224

227 223 223 226 228 224
404 405 404 404 404 404

4 QCA P0

4.
'90 'k

X00

495

0



Project No. 97259 TVA/TSI

Time TC#10 TC#11 TC#12
(min) (0F) (0F) (0F)

79
79
79
79
79
79
79
80
80
81
83
84
87
90
93
96
99

103
106
111
115
120
125
130
135
140
145
151
155
160
164
168
172
175
179
183
187
191
195
199
202

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

102
106
111
118
125
131
138
143
147
150
154
156
160
163
167
170
174
178
182
186
190
195
198
202

79
79
79
79
79
79
79
80
80
81
82
84
86
88
91
94
97

101
104
108
112
116
121
126
131
136
141
146
151
155
159
164
168
172
176
181
185
189
194
197
201

GA

TC # 13
(0F)

79
79
79
79
79
79
79
80
81
82
83
85
87
90
92
95
98

102
105
109
112
116
121
126
130
-135
140
145
150
154
159
164
168
173
178
182
186
190
194
198
201A0

TC # 14
(0F)

79
79
79
79
79
79
79
80
80
81
83
85
87
90
92
95
99

102
106
110
114
119
123
128
132
137
141
146
151
155
159
164
168
173
178
182
186
190
194
197
201

TC # 15
(0F)

79
79
79
79
79
79
79
80
80
81
83
85
87
89
92
95
98

101
105
108
112
116
120
124
129
134
140
145
149
154
159
164
168
172
177
181
185
189
193
197
201

October 19, 1994

TC # 16
(OF)

78
78
78
78
78
79
79
79
80
81
82
84
86
89
91
94
97

100
104
108
112
116
120
125
130
135
139
144
149
154
158
162
167
171
175
180
184
188
192
196
199

V, 0

'?Of? A¶e0

496



Project No. 97259

Time
(min)

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

Max Temp:
Max Allowed:

IrIVAf
00,4AT 00

TC # 10
(OF)

205
208
210
212
213
214
214
215
215
215
216
216
217
218
219
221
223
225
227
230

230
404

TC # 11
(OF)

205
207
209
211
213
213
214
215
215
215

,216

217
218
219
221
223
225
227
230
233

233
404

TC # 12
(0 F)

204
207
209
211
213
214
214
215
215
216
216
217
218
219
221
222
224
226
229
232

232
404

06.CA

TC # 13
(OF)

205
209
211
213
213
214
214
215
215
215
216
216
217
218
220
222
224
227
230
234

234
404

TC # 14
(0F)

204
207
210
212
213
214
214
215
215
216
217
219
220
222
225
227
230
233
237
240

240
404

TC # 15
(0F)

204
207
209
211
213
214
214
215
215
2.1 5
216
217
219
221
223
226
229
232
235
239

239
404

TC # 16
(0 F)

203
206
209
211
213
213
214
214
215
216
216
218
220
222
225
227
231
234
238
242

242
403

p0 .

October 19, 1994TVA/TSI



Project No. 97259 TVA/TSI

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

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

101
104
107
111
114
121
126
131
136
140
145
149
153
158
162
166
170
174
178
182
186
190
195
199

79
79
79
79
80
80
80
81
81
82
84
85
87
89
91
93
96
99

102
105
108
112
115
120
124
128
132
136
141
145
149
153
157
162
166
170
174
178
182
187
191

79
79
79
79
79
79
80
80
81
81
82
84
85
87
89
91
93

-96
99

102
105
108
111
114
118
122
126
130
134
138
141
145
149
153
156
160
164
168
172
176
180

,f

0

October 19, 1994

TC # 20 TC # 21 TC # 22 TC # 23
(OF)

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

103
107
111
115
120
125
129
134
139
143
148
152
156
161
165
169
173
176
181
184
188
192
195
199
202
205

p0 1

(OF)

80
80
80
80
80
80
80
81
82
83
85
87
90
93
97

100
104
109
113
117
122
127
132
137
143
148
153
157
161
165
170
174
178
181
185
189
192
196
199
202
205

(OF)

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

100
103
108
112
116
121
126
130
135
139
143
148
152
156
161
165
170
174
178
182
186
190
194
197
201
204

(OF)

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

100
104
107
112
116
121
125
130
134
138
142
146
150
154
158
162
165
170
175
179
183
186
190
194
197
201

V, - (9

'?V ?A1

"'. L3'-



Project No. 97259

Time TC#17 TC#18 TC#19
(min) (0F) (0F) (0 F)

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

Max Temp:
Max Allowed:

203
207
209
212
213
214
215
215
217
218
220
222
224
227
229
232
235
238
241
244

244
405

196
201
206
210
213
214
214
215
215
215
216
216
216
217
217
217
218
218
220
224

224
404

184
188
193
199
207
212
213
214
214
215
215
216
216
217
218
219
221
223
225
227

227
404

0

499
October 19, 1994TVA/TSI

TC # 20
(0F)

207
210
212
213
214
215
216
216
217
218
220
222
224
227
230
234
238
243
247
252

252
404

TC # 21
(0 F)

208
210
212
213
214
215
216
216
217
218
219
221
223
226
228
232
235
239
242
246

246
405

TC # 22
(0 F)

207
210
212
213
215
215
216
217
217
218
219
221
222
224
226
228
231
234
237
240

240
405

TC # 23
(0 F)

204
207
210
212
213
214
215
215
216
216
217
217
217
218
218
219
220
221
223
225

225
404

P4,

02



Project No. 97259 TATIOtbr1,19

Time TC #24 TC #25 TC #26 TC #27 TC #28 TC #29 TC #30
(min) (OF) (OF) (OF) (0 F) (OF) (" F) (0 F)

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

10 84 84 83 83 84 84 85
11 87 86 85 85 90 86 87
12 90 90 88 89 99 90 89
13 94 94 92 93 106 95 92
14 98 98 95 97 109 99 95
15 102 102 99 100 ill 102 98
16 106 105 102 103 112 106 102
17 110 109 106 107 114 110 106
18 114 113 109 ill 117 113 109
19 118 118 114 115 121 118 113
20 122 122 118 119 125 122 117
21 126 126 122 123 129 127 122
22 130 131 126 127 133 132 126
23 134 135 131 131 138 137 131
24 138 139 135 135 142 142 136
25 142 143 139 140 146 147 141
26 146 147 144 144 151 152 145
27 149 151 148 149 155 158 150
28 153 154 153 153 159 163 154
29 157 158 157 158 164 168 159
30 161 162 162 162 169 172 163
31 165 166 167 167 173 176 167
32 169 170 172 172 177 180 171
33 173 175 176 176 181 184 175
34 177 179 181 181 185 187 179
35 181 183 185 186 189 190 183
36 186 187 188 192 192 193 187
37 190 190 192 196 195 196 192
38 15 194 195 200 199 200 196
39 199 198 199 203 202 203 199
40 203 201 202 207 205 205 202

ep A 014
0

'7 04 T

TVA/TSI October 19, 1994



Project No. 97259 TVA/TSI

Time TC#24 TC#25 TC #26
(min) (0F) (0F) (0F)

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

Max Temp:
Max Allowed:

206
209
211
212
213
214
214
215
215
215
215
216
216
216
217
217
219
220
221
223

223
404

205
207
210
212
214
214
215
216
216
216
217
218
219
220
222
224
225
228
230
232

232
405

205
208
210
212
214
214
215
215
216
216
216
216
217
217
217
218
219
219
221
222

222
404

TC # 27
()F)

209
211
212
213
214
214
215
215
215
216
216
216
216
217
217
218
219
220
221
222

222
404

TC # 28
(0 F)

208
210
212
213
214
214
215
215
216
216
217
217
218
219
220
221
223
224
226
227

227
404

TC # 29
(0 F)

208
210
212
214
214
215
215
216
216
217
217
218
219
221
223
225
227
229
231
234

234
405

October 19, 1994

TC # 30
(0F)

205
208
210
212
214
215
216
217
218
219
221
223
225
228
231
234
237
240
243
246

246
405

~A P O1

10A

0 ft RAT 4'

5031



Project No. 97259

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

TC # 31
(OF)

79
79
79
79
80
80
80
80
81
82
83
85
88
90
93
96
99

103
106
110
114
118
122
126
130
135
140
144
149
154
158
163
167
172
177
181
186
191
194
198
201

TC # 32
(0 F)

79
79
79
79
79
79
80
80
81
82
84
86
88
90
93
96
99

103
106
110
114
118
121
126
130
134
139
144
148
153
158
162
167
172
177
182
187
192
196
200
203

TVA/TSI

TC # 33
(0 F)

77
77
77
77
77
77
77
78
79
80
81
83
85
88
91
93
97

100
104
108
111
115
119
124
128
133
138
143
148
153
157
162
166
171
175
180
184
188
192
196
200

0

TC # 34
(0F)

78
78
78
78
78
78
79
79
80
81
83
85
87
90
93
96
99

102
106
109
113
117
122
126
131
136
140
145
149
154
159
164
168
173
177
181
186
190
195
198
202

0o

TC # 35
(0 F)

77
78
78
78
78
78
78
78
79
80
81
82
84
86
89
91
94
97

101
105
109
113
118
123
128
133
137
142
147
153
158
163
169
173
178
182
186
190
194
198
202

TC # 36
(0F)

77
77
77
77
78
78
78
78
79
80
81
82
84
86
88
91
94
97

100
103
107
111
115
120
124
128
133
138
142
147
152
156
161
166
170
175
179
183
188
193
197

October 19, 1994

TC # 37
(0 F)

78
78
78
78
78
78
78
78
79
79
80
81
82
84
86
88
91
93
96
99

104
108
113
117
122
126
130
133
137
141
145
149
153
158
163
167
172
177
182
187
191

1*

502



Project No. 97259

Time
(min)

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 # 31
(OF)

205
207
210
212
213
214
214
215
216
217
218
220
221
223
225
227
229
231
234
237

237
404

TC # 32
(OF)

206
209
211
212
213
214
214
215
215
216
217
218
219
221
223
225
226
228
230
233

233
404

TVA/TSI

TC # 33
(OF)

203
205
208
209
210
211
212
213
214
215
216
218
219
221
223
225
226
228
230
232

232
402

,OGA

0

TC # 34
(0F)

205
207
209
211
212
212
213
213
214
215
216
218
219
221
223
225
227
230
232
235

235
403

TC # 35
(0F)

205
207
209
210
211
212
212
213
214
215
216
217
219
221
222
224
226
228
231
234

234
402

TC # 36
(0 F)

201
205
207
210
211
212
213
214
214
215
217
219
220
222
223
225
227
229
232
234

234
402

October 19, 1994

TC # 37
(0 F)

195
199
204
207
210
211
212
212
212
213
213
213
213
214
214
215
215
216
217
218

218
403

p0

10C9

502



Project No. 97259 TVA/TSI

Time TC#38 TC#39 TC#40
(min) (OF) (0F) (OF)

78
78
78
78
78
78
78
78
79
79
80
81
82
84
85
87
89
92
94
97

100
104
108
111
115
119
123
127
131
135
139
143
147
151
155
159
163
167
172
176
180

77
77
77
77
77
77
78
78
79
80
82
84
86
89
92
95
99

102
106
110
114
119
123
128
132
137
142
146
151
155
160
164
168
173
177
181
185
189
193
197
200

77
77
77
77
77
77
78
78
79
80
81
83
86
88
91
95
98

-102
105
109
114
118
123
127
132
137
142
146
151
155
159
164
168
172
176
180
184
188
1192
195
199

4f
e0p

TC # 41 TC # 42 TC # 43
(OF) (°F) (OF)

78
78
78
78
78
78
78
78
79
80
82
84
87
89
92
96
99

103
107
111
116
120
125
130
134
138
142
146
150
154
158
162
166
170
174
178
183
187
191
195
199

78
78
78
78
78
78
82
90
96

100
104
109
115
121
127
133
138
143
147
152
156
160
163
165
167
167
165
164
165
166
168
171
173
176
179
182
186
189
192
196
199

77
77
78
78
78
78
78
78
79

.81
82
85
88
91
95
99

103
107
111
116
120
124
129
133
137
141
145
149
152
156
159
163
167
171
175
179
183
187
190
194
198

October 19, 1994

TC # 44
(OF)

78
78
78
78
78
78
78
78
79
80
81
83
86
88
91
94
98

102
106
110
114
118
123
127
131
136
140
144
148
152
157
161
165
169
174
178
182
186
190
194
198

V? O A-0

504



TVA/TSI

Time
(min)

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

Max Temp:
Max Allowed:

100
0V I A V

TC # 38
(0F)

184
189
193
200
207
210
211
212
212
213
213
214
214
215
216
217
217
218
219
221

221
403

TC # 39
(0F)

203
206
208
209
211
211
212
212
212
213
213
214
215
217
218
220
223
225
228
230

230
402

TC # 40
(OF)

202
205
207
209
210
211
212
212
213
213
214
215
216
217
218
219
221
222
224
225

225
402

0

TC # 41
(0 F)

202
205
207
209
210
211
212
212
213
213
214
215
216
216
217
218
219
220
221
222

222
403

TC # 42
(0 F)

202
205
207
209
210
211
212
212
213
213
213
214
214
215
216
217
218
219
220
221

221
403

TC # 43
(0 F)

201
204
206
208
210
211
211
212
212
212
212
213
213
214
215
215
216
216
217
217

217
402

TC # 44
(0F)

201
204
207
209
210
211
212
212
213
213
213
214
214
214
215
216
217
218
218
219

219
403

p0 .
t

October 19, 1994Project No. 97259



,506
Project No. 97259

Time
(min)

0
1

TVA/TSI

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

TC # 45
(OF)

78
77
78
78
78
78
78
78
79
80
81
83
85
88
90
93
96

1 00
1 03
107
ill
115
119
1 24
128
1 32
136
141
145
1 50
1 54
1 58
163
1 67
171
1 76
1 80
1 84
189
1 93
1 97

77
77
77
77
77
77
77
78
79
81
82
84
86
89
92
95
98

1 02
1 06
110
115
119
1 22
1 26
1 30
1 34
138
1 42
146
151
1 55
159
1 63
1 67
171
1 76
1 80
1 84
1 88
192
1 96

October 19, 1994

TC # 48 TC # 49 TC # 50 TC # 51

77
77
77
77
77
77
77
78
79
80
81
83
86
88
91
94
97

1 00
1 04
1 07
ill
115
119
1 23
1 27
1 32
136
1 40
145
1 50
1 54
159
1 64
1 68
1 73
177
182
185
1 90
1 94
1 97

0

(OF)

77
77
77
77
77
77
77
78
79
81
82
84
87
90
93
96
99

1 02
1 06
1 09
113
117
121
1 25
1 29
1 33
1 38
1 42
146
151
1 55
160
1 64
168
1 73
1 77
181
185
189
193
1 97

p0 -
OP.4

(OF)

77
77
77
77
77
77
78
78
79
80
82
83
86
88
91
95
98

101
1 05
1 09
113
117
121
126
1 30
1 35
1 40
145
1 49
1 54
1 58
163
1 67
171
175
179
1 83
1 87
191
1 94
1 98

(OF)

77
77
77
77
77
77
78
78
79
81
82
85
88
90
93
96
99

1 02
106
110
114
119
1 23
1 28
1 32
136
1 40
144
1 48
1 52
1 56
161
1 65
169
1 73
177
181
1 86
1 90
193
1 97

16011AT

(OF)

77
77
77
77
77
77
77
77
78
79
80
82
84
86
88
91
94
98

101
105
1 08
112
116
1 20
1 24
129
133
1 38
1 42
1 47
151
156
160
1 64
169
1 74
1 78
183
1 87
191
195



:j07

Project No. 97259 TVA/TSI

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

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

Max Temp:
Max Allowed:

200

204
206
208
210
211
212
212
212
212
213
213
214
214
214
215
216
216
217
218

218
403

200
203
206
208
209
210
211
211
212
212
212
212
213
213
214
214
215
216
217
218

218
402

201
204
207
208
210
211
211
212
212
212
212
213
214
214
215
217
219
221
223
225

225
402

0

October 19, 1994

TC # 48 TC # 49 TC # 50 TC # 51
(OF)

200
203
206
208
210
210
211
211
212
212
212
212
212
213
213
214
214
216
217
218

218
402

(OF)

201
204
207
209
210
211
212
212
212
213
213
214
215
217
218
220
223
225
228
231

231
402

(0F)

201
204
207
209
210
211
212
212
213
213
214
215
216
217
219
220
222
224
226
229

229
402

(0F)

199
203
206
208
210
211
211
212
212
213
213
214
214
215
217
218
219
221
223
225

225
402

A0 /4.
A

V.',AT



Project No. 97259

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

TC # 52
(OF)

77
77
77
77
77
77
77
78
78
79
80
82
84
86
88
91
94
97

100
104
108
111
116
120
124
128
133
137
141
146
150
155
159
164
169
173
178
182
187
191
195

TC # 53
(0F)

78
78
78
78
78
78
78
78
79
80
81
82
84
86
88
91
94
97

100
104
107
111
115
119
124
128
133
138
142
147
151
156
160
165
170
175
180
184
189
193
196

TVA/TSI

TC # 54
(0 F)

77
77
77
77
78
78
78
78
79
80
81
83
85
87
90
92
95

-99
102
105
109
113
117
121
125

129
132
137
141
145
149
154
158
163
168
172
177
182
188
192
196

0

TC # 55
(0F)

77
77
77
77
77
77
78
78
79
79
81
82
84
87
89
92
95
98

102
105
109
113
118
122
126
131
135
139
143
147
151
155
159
164
168
172
176
181
185
190
194

Poe

TC # 56 TC # 57
(0F) (0 F)

77
77
77
77
77
77
78
78
79
80
81
84
87
91
94
97

100
104
108
111
115
119
122
126
130
134
137
141
145
148
152
156
160
164
168
172
176
181
184
186
188

78
78
78
78
78
78
78
78
78
79
80
82
84
86
88
90
93
95
97

100
103
106
111
114
117
120
123
127
131
134
138
142
146
150
154
158
162
167
171
175
179

October 19, 1994

TC # 58
(0F)

78
78
78
78
78
78
78
79
79
80
82
84
86
88
91
94
97

100
104
108
112
116
120
125
129
133
138
142
146
151
155
159
164
168
173
177
182
186
190
194
198

'9 
'9

*1004T

508P



Project No. 97259

Time
(min)

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

Max Temp:
Max Allowed:

10 0
'?0.f

OfA¶O'e

TC # 52
(OF)

199
203
206
208
210
211
211
212
212
212
213
214
214
215
217
219
221
223
225
228

228
402

TC # 53
(0 F)

200
203
207
209
211
212
212
213
213
213
214
214
216
217
218
220
222
224
227
230

230
403

TC # 54
(0F)

199
203
206
208
210
211
212
212
213
213
214
215
216
218
219
221
223
225
228
230

230
402

oA

e0G

TC # 55
(0F)

198
202
205
208
210
211

212
212
213
213
214
215
216
218
220
222
225
227
231
234

234
402

TC # 56
(0F)

191
196
202
206
209
210
211
211
212
212
212
212
212
213
213
214
215
216
218
220

220
402

TC # 57
(OF)

183
187
192
198
207
210
211
212
212
212
212
212
213
213
213
214
215
216
217
218

218
403

TC # 58
(0F)

203
206
208
209
210
211
212
212
212
213
214
214
215
216
217
214
212
212
212
212

217
403

PIRO

October 19, 1994TVA/TS I



Project No. 97259

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

TC #59 TC #60 TC #61
(0F) (OF) (OF)

77
77
77
77
77
77
78
78
79
79
81
82
84
86
89
91
95
98

1 02
1 05
1 09
113
117
1 22
1 26
131
1 35
140
1 44
149
1 54
158
1 63
169
173
1 78
183
1 87
1 92
1 96
199

78
78
78
78
78
78
78
78
79
80
81
83
85
87
90
92
95
99

1 02
1 06
109
113
118
1 22
1 26
1 30
135
1 40
144
1 49
1 53
158
1 62
1 67
1 72
1 76
181
185
1 90
1 94
1 98

78
78
78
78
78
78
78
79
79
80
81
83
85
88
90
93
96

100
103
1 07
ill
115
119
1 23
1 27
131
1 36
140
144
1 49
153
1 58
1 62
1 67
171
1 76
181
1 85
190
1 94
1 98

A

October 19, 1994TVA/TSI

TC # 62
(0 F)

77
77
77
77
77
77
77
78
78
79
81
83
85
88
91
95
98

102
1 06
110
114
118
1 22
1 27
131
1 35
1 39
143
1 47
151
1 56
1 60
1 64
1 68
173
1 77
181
1 85
190
193
1 97

P0 O

TC # 63
(0 F)

77
77
77
77
77
77
77
78
78
79
81
84
87
90
94
98

101
1 05
1 09
114
118
122
1 26
1 30
1 34
1 37
141
1 44
1 48
1 52
1 56
1 60
1 64
1 68
172
1 76
1 80
1 85
189
1 93
1 97

TC # 64
(0 F)

77
77
77
77
77
77
77
78
78
79
80
83
87
91
95

1 00
1 03
1 07
112
117
121
125
1 29
1 32
136
139
1 42
1 45
1 49
1 53
1 56
1 60
1 64
1 68
1 72
1 76
1 80
1 84
1 88
1 92
1 96

V'7
Vr

0jr4ArO$

TC # 65
(OF)

81
81
81
81
81
81
81
81
82
82
85
92

101
110
118
1 24
129
1 33
1 37
1 42
146
149
151
1 53
155
1 57,
159
161
162
1 64
1 67
170
173
176
179
1 83
1 87
1 90
1 94
198
202



Project No. 97259

Time
(min)

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 # 59
(0F)

202
205
207

.209
211
212
212
212
213
214
214
215
216
217
217
218
217
217
216
218

218
402

TC # 60
(0F)

201
205
207
209
211
212
212
213
213
214
214
215
215
215
217
218
219
220
221
221

221
403

511
October 19, 1994TVA/TSI

TC # 61
(OF)

202
205
207
209
211
212
212
213
213
214
214
214
215
215
216
216
217

-218
219
220

220
403

TC # 62
(0F)

201
204
207
209
210
211
212
212
212
213
213
214
214
214
215
215
216
217
218
219

219
402

TC # 63
(0F)

201
204
207
209
210
211
211
212
212
212
213
214
214
216
217
218
219
221
222
224

224
402

TC # 64
(0 F)

200
203
206
208
210
211
211
212
212
212
213
213
214
214
215
216
217
217
219
220

220
402

TC # 65
(0 F)

205
208
210
212
214
215
215
215
216
216
216
217
217
218
219
219
220
221
222
223

223
406

4 A P .

10



Project No. 97259

5129
October 19, 1994TVAITSI

Time TC #66 TC #67 TC #68
(min) (0F) (0F) (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

81
81
81
81
81
81
81
81
82
85
98

131
1 58
1 70
174
172
1 68
167
171
176
176
1 74
172
170
1 68
1 67
166
166
1 66
1 66
1 68
1 70
1 73
1 76
1 80
1 83
1 87
191
1 94
1 98
202

81
81
81
81
81
81
81
81
82
82
84
90

1 02
ill
117
121
1 24
1 26
129
1 34
138
141
143
145
147
149
151
1 53
1 56
1 58
1 62
165
169
1 72
1 76
181
1 85
189
193
1 97
200

81
81
81
81
81
81
81
81
82
83
84
85
87
90
93
97

101
-105
109
113
117
122
1 26
130
1 34
1 38
142
146
1 50
1 54
1 59
1 63
1 67
171
176
1 80
1 84
1 89
1 93
1 98
201

0

TC # 69
(OF)

82
82
82
82
82
82
82
82
83
84
85
86
88
90
93
96
99

1 02
1 06
110
114
118
122
126
131
1 35
139
1 44
148
153
1 57
1 62
1 66
171
176
181
185
1 90
1 94
1 98
202

TC # 70
(' F)

82
82
82
82
82
82
82
82

*82
83
84
85
87
89
91
94
97

1 00
103
1 06
110
114
117
122
1 26
131
1 36
141
146
152
1 57
1 62
1 67
1 72
176
1 80
185
189
1 93
1 97
201

TC # 71
(0 F)

81
81
81
81
82
82
82
82
82
82
83
84
86
88
90
92
94
97

1 00
1 03
1 07
110
114
118
1 22
1 27
131
1 36
141
147
1 52
1 58
163
1 68
173
177
1 82
186
191
195
1 99

TC # 72
(F)

81
81
81
81
81
81
81
81
82
82
83
84
86
87
89
92
94
97

1 00
1 03
1 07
110
114
118
1 22
1 27
131
1 36
141
1 46
151
156
1 62
1 67
172
1 77
182
186
191
195
199

Af l'



Project No. 97259

Time
(min)

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 # 66
(OF)

205
208
211
213
214
215
215
216
216
216
216
217
217
218
220
221
222
224
225
227

227
406

TC # 67
(0F)

204
207
210
212
214
215
215
215
216
216
216
216
217
217
218
219
220
221
223
225

225
406

TC # 68
(0 F)

204
208
211
213
214
215
215
215
216
216
216
216
217
217
218
219
221

-223
225
227

227
406

o0 c'

TC # 69
(0 F)

205
209
211
213
215
216
216
216
217
217
217
218
219
219
220
221
223
225
227
229

229
407

TC # 70
(0F)

205
208
211
213
215
216
216
216
217
217
217
218
219
220
220
221
222
224
225
227

227
407

TC # 71
(0 F)

203
207
210
213
214
215
216
216
216
216
216
217
217
217
217
218
219
220
222
223

223
406

TC # 72
(0 F)

203
207
210
212
214
215
215
216
216
216
217
217
218
219
219
221
222
224
225
227

227
406

O.*

10C

October 19, 1994TVA/TSI



October 19, 1994ý 1I

Time TC#73 TC#74 TC#75
(min) (0F) (0F) (0F)

81
81
81
81
81
81
81
81
82
82
83
84
85
86
88
90
93
95
98

101
105
108
113
117
121
126
130
135
139
144
149
154
159
165
170
175
180
185
190
194
198

82
82
82
82
82
82
82
82
82
83
83
84
86
87
89
91
94
96
99

102
106
110
114
118
122
127
131
136
140
145
150
155
160
165
170
175
180
185
189
194
198

81
81
81
81
81
81
81
81
82
82
82
83
84
86
88
89
91
94
96
99

102
105
108
112
116
120
125
129
135
140
144
149
154
159
164
169
173
177
182
186
190

A

TC # 76
(0F)

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

101
104
107
110
113
117
121
126
130
135
140
145
150
155
159
163
167
171
175
179
183

TC # 77
(0F)

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

100
103
106
110
113
117
121
125
129
133
137
142
146
150
153
157
161
165
168
172
176
179
182
185
188

TC # 78
(0 F)

81
81
81
81
81
81
81
82
83
84
85
86
88
90
92
95
97

100
103
106
110
113
117
121
125
129
133
137
141
145
149
153
157
161
165
169
1.73
176
180
183
186

TC # 79
(0F)

81
81
81
81
81
81
81
81
82
83
84
85
87
89
91

9.3
95
98

101
104
107
110
114
117
121
125
129
133
137
141
145
149
153
157
161
165
170
174
179
183
187

V.

TVAiTSIProject No. 97259



Project No. 97259

Time
(min)

41
42
43
44
45
46
47

49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 73
(OF)

203
206
209
212
214
215
215
216
216
216
216
217
217
217
218
219
221
223
225
227

227
406

TC # 74
(0F)

202
206
210
212
214
215
216
216
216
217
217
218
219
220
222
224
225
228
230
232

232
407

TVA/TSI

TC # 75
(OF)

195
200
205
210
212
214
214
215
215
215
215
215
216
215
216
216
216

-216
217
218

218
406

,6GA

0

TC # 76
(0F)

187
191
195
202
211
214
215
216
216
216
216
216
216
217
217
217
217
218
219
219

219
407

TC # 77
(0F)

191
194
196
199
201
203
205
207
208
210
209
210
212
213
214
214
215
216
217
218

218
407

TC # 78
(0 F)

189
192
194
197
199
201
203
205
207
208
209
210
211
212
213
214
215
215
216
217

217
406

October 19, 1994

TC # 79
(0F)

191
194
196
199
201
204
205
207
209
210
211
211
211
213
214
215
216
217
218
221

221
406

p0 1

V.

515



Projct o. 7259TVATSIOctober 19, 195 16

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

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

0 80 81 81 81 81 82 81
1 80 81 81 81 81 82 81
2 80 81 82 81 81 82 81
3 80 81 82 81 81 82 81
4 80 81 82 81 81 82 81

5 80 81 82 81 81 82 81

6 81 82 82 82 82 82 82
7 81 82 82 83 83 82 82

8 82 83 83 84 84 83 82
9 82 84 84 86 85 84 83

10 84 85 86 87 87 86 84

11 85 86 87 91 89 87 86
12 87 88 89 96 93 89 87
13 88 90 91 104 96 91 89
14 91 92 93 113 99 94 91
15 93 94 96 121 102 96 94

16 95 97 99 128 106 99 96
17 98 99 -102 134 109 101 98
18 101 102 106 141 113 104 101
19 104 105 109 147 116 107 104

20 107 108 113 154 120 110 107
21 110 112 117 161 124 113 110
22 113 115 121 167 127 117 113
23 117 119 125 173 132 121 116
24 120 123 129 177 136 124 119
25 125 127 133 181 140 128 123
26 129 130 137 185 144 131 126
27 133 135. 141 188 147 135 130
28 136 138 145 191 151 139 133
29 140 143 149 193 155 142 137
30 144 147 153 195 159 146 140
31 149 151 157 198 162 149 144
32 153 155 162 200 166 153 148
33 157 159 166 202 170 157 152
34 161 163 170 204 176 161 156
35 165 168 174 205 180 165 159
36 169 172 178 206 183 168 163
37 173 176 181 207 186 171 167
38 177 179 185 207 190 175 170
39 181 183 187 207 194 179 174
40 184 186 190 207 198 182 177

4.QA P0ý#

0A

O90IIATO'

TVA/TSIProject No. 97259



October 19, 1994

Time TC#80 TC#81 TC#82
(min) (0F) (OF) J(F)

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

Max Temp:
Max Allowed:

187
191
194
197
199
201
203
205
207
208
210
211
212
212
213
215
216
218
222
224

224
405

189
192
195
198
200
202
204
205
207
208
210
212
213
214
216
217
219
223
225
228

228
406

193
195
198
200
201
203
205
206
208
210
211
213
215
217
220
223
226

-229
232
235

235
406

0

TC # 83
(0F)

208
208
209
210
210
211
212
213
213
214
214
215
215
216
216
217
218
219
220
222

222
406

TC # 84
(0 F)

198
201
203
204
206
207
208
210
211
212
214
216
219
222
225
228
231
234
237
240

240
406

TC # 85
(0F)

186
189
192
195
198
201
203
205
208
210
212
214
217
219
223
227
231
234
238
242

242
407

TC # 86
(0F)

181
184
187
191
194
197
200
202
205
207
209
212
214
217
220
224
228
231
235
239

239
406

0 .

10
10RA

TVA/TSIProject No. 97259



Project No. 97259

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

TC # 87
(0 F)

81
81
81
81
81
81
81
82
82
83
84
86
87
89
91
93
96
98

101
1 04
1 06
109
113
116
119
1 23
1 26
130
1 34
1 38
141
145
1 49
1 53
1 57
1 60
1 63
1 66
169
1 72
1 76

TC # 88
(0 F)

81
81
81
81
81
81
81
81
82
83
84
85
86
88
90
92
94
97
99

102
104
1 07
110
113
117
1 20
1 24
1 28
1 32
135
139
1 43
147
151
1 55
1 58
161
1 65
168
171
1 75

TVA/TSI

TC # 89
(0 F)

82
82
82
82
82
82
82
82
83
84
85
86
87
89
91
93
95
97

1 00
1 02
1 05
1 08
110
114
117
1 20
123
126
1 30
1 33
137
141
1 44
148
152
1 55
1 59
1 62
1 66
1 69
1 73

0

TC # 90
(0 F)

82
82
82
82
82
82
82
82
83
84
85
86
87
89
91
93
95
97

100
102
105
1 08
ill
114
116
120
123
1 26
129
1 33
136
139
143
1 47
1 50
1 54
1 57
161
1 64
1 68
1 72

0.

TC # 91
(0 F)

81
81
81
81
81
81
82
82
82
83
84
86
87
88
90
92
95
97
99

1 02
104
1 07
110
113
115
118
1 22
1 25
128
131
135
138
142
145
149
152
1 56
159
1 63
1 67
171

TC # 92
(0 F)

82
82
82
82
82
82
82
82
83
84
85
86
87
89
91
93
95
98

1 00
1 03
1 05
108
110
113
116
118
1 22
1 24
1 27
131
135
138
1 42
146
1 49
153
1 57
1 60
1 64
1 68
172

October 19, 1994

TC # 93
(OF)

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

101
1 03
1 05
108
110
113
116
119
1 22
1 25
1 28
131
135
138
142
1 45
1 49
1 52
156
1 60
163
1 67

IVC
'?0 A

5 18



Project No. 97259 ~TVA/TS I Otbr1 19

Time
(min)

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 A P 0 .

0 4

TC # 87
(OF)

179
1 82
185
189
1 92
195
1 98
202
205
207
209
211
213
216
218
222
225
228
231
235

235
406

TC # 88
(OF)

178
181
185
1 88
191
1 94
198
201
203
205
208
210
212
214
215
217
220
223
225
228

228
406

TC # 89
(0 F)

1 77
1 80
1 84
188
191
1 94
1 97
200
203
206
208
211
213-
216
219
221
225
227
231
234

234
407

TC # 90
(0 F)

1 76
1 80
183
187
1 90
1 93
1 96
199
202
205
208
210
213
216
218
221
224
227
231
234

234
407

TC # 91
(a F)

1 74
178
1 82
1 86
190
1 93
196
199
203
205
208
210
213
215
217
220
224
228
231
235

235
406

TC # 92
(0 F)

1 76
179
183
1 86
1 90
193
1 96
199
203
206
208
212
214
217
219
223
226
229
233
236

236
407

TC # 93
(0 F)

171
1 75
179
1 83
1 87
1 90
1 94
1 97
201
204
208
210
213
215
216
218
221
224
227
230

230
407

October 19, 1994Project No. 97259



Project No. 97259

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

TC # 94
(0F)

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

100
102
104
106
109
111
114
117
120
123
126
129
133
136
139
143
147
150
154
158
162
165

TC # 95
(0F)

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

101
104
106
109
111
114
117
120
123
126
129
132
136
139
143
146
150
1554
156
159

TVA/TSI

TC # 96
(OF)

81
81
81
81
81
81
82
82
83
85
86
88
90
93
96
99

102
-105
109
112
116
120
124
128
132
136
140
144
148
152
156
160
163
167
171
174
178
186
189
192
195

,00

TC # 97
(OF)

82
82
82
82
83
83
83
83
84
85
86
88
89
91
94
96
99

102
105
109
113
116
120
124
128
132
137
142
146
151
155
160
164
168
172
176
179
183
186
190
195

O.*
$A

TC # 98
(OF)

83
83
83
83
83
83
83
84
84
85
86
88
90
91
93
96
98

101
104
107
111
114
118
122
126
130
134
138
143
147
151
156
160
165
169
173
178
182
186
189
192

TC # 99
(0 F)

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

102
105
108
112
116
119
124
128
132
137
141
146
150
154
159
164
169
174
180
183
187
192
197

October 19,

TC # 100
(0 F)

82
82
82
82
83
83
83
83
84
85
86
87
89
91
93
96
99

102
105
108
111
115
119
123
127
131
135
140
145
149
154
158
162
167
171
176
180
185
189
193
196

VO
9&OgtAT 0

5201994



Project No. 97259

Time
(min)

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 # 94
(0F)

169
173
176
180
183
187
190
194
197
201
204
208
211
213
214
215
216
216
217
219

219
407

TC # 95
(0F)

163
167
170
173
176
180
187
190
194
199
203
207
210
213
214
217
220
222
224
226

226
406

TVA/TSI

TC # 96
(OF)

198
200
203
206
208
209
211
212
213
214
214
215
215
216
216
216
217
218
219
221

221
406

TC # 97
(OF)

198
201
205
207
209
212
214
215
216
217
217
218
219
221
223
225
227
229
232
234

234
407

TC # 98
(0 F)

196
199
202
205
207
209
212
213
215
216
217
217
218
219
219
220
221
223
225
227

227
408

TC # 99
(OF)

201
207
210
213
215
216
217
217
217
218
218
218
219
219
220
221
222
224
226
227

227
408

October 19, 1994

TC # 100
(0F)

199
202
204
207
209
212
213
21.4
215
216
216
217
218
219
220
222
224
226
228
230

230
407

4tGA Po

'?40
4X0

521



Project No. 97259

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

TC # 101
(0 F)

82
82
82
82
82
83
83
83
84
86
87
89
91
93
96
99

103
106
109
113
117
121
125
129
133
137
140
144
148
152
156
161
169
175
179
183
187
191
195
197
200

TC # 102
(0 F)

82
82
82
82
82
82
83
83
84
85
86
90
94
99

104
108
112
116
121
126
131
135
139
143
146
149
152
154
157
160
163
166
170
173
177
181
185
189
192
195
198

TVA/TSI

TC # 103
(0 F)

82
82
82
82
82
82
82
83
83
84
86
89
93
97

101
106
109
113
118
122
127
132
136
140
142
145
147
149
153
157
161
165
169
174
178
181
184
187
189
192
194

4 A P0

October 19, 1994

TC # 104
(OF)

82
82
82
82
82
82
82
82
83
83
84
85
87
89
91
94
97

100
103
107
110
114
118
122
125
129
132
135
139
142
146
150
154
158
162
166
170
174
178
181
185

TC # 105 TC # 106
(0 F) (0 F)

83
83
83
83
83
83
83
83
84
84
85
86
88
89
91
94
97
99

102
106
109
113
116
120
123
127
130
134
137
141
144
148
151
155
160
164
168
172
176
179
183

83
83
83
83
83
83
83
84
84
84
85
87
88

90
92
95
98

100
104
107
111
114
118
121
125
129
132
136
139
143
146
150
153
157
160
164
167
171
175
178
182

10
10AA 0'

522



TVA/TSI

Time
(min)

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 # 101
(0F)

202
204
206
208
210
211
213
214
215
216
217
218
219
220
223
225
227
229
232
234

234
407

TC # 102
(0F)

200
203
205
207
210
212
214
214
214
214
214
215
217
218
220
222
224
226
229
231

231
407

TC # 103
(0F)

197
199
202
204
206
208
210
212
214
215
217
218
220
223
225
227
229
231
233
235

235
407

TC # 104
(0 F)

188
191
194
197
200
203
205
208
210
212
214
215
216
217
219
221
223
225
227
230

230
407

TC # 105
(0 F)

187
190
193
197
199
202
205
207
209
212
214
215
217
218
219
221
224
227
230
232

232
408

TC # 106
(OF)

185
188
191
194
197
200
202
205
207
210
212
214
216
217
219
222
224
226
228
231

231
408

0

p 0 I$
A

f 0~

October 19, 1994Project No. 97259



Project No. 97259

Time
(min)

TC # 107
(0F)

82
82
82
82
82
83
83
83
83
84
84
86
87
89
92
95
98

101
104
108
112
116
119
123
126
130
134
137
141
144
147
151
154
158
161
165
169
172
175
179
182

TC # 108
(0F)

82
82
82
82
82
82
83
83
83
84
85

86
88
89
91
94
96
99

102
105
108
111
115
118
122
126
129
133
136
140
144
149
153
157
161
165
169
172
176
180
183

524
October 19, 1994TVA/TSI

TC # 109 TC # 110
(0F) (0F)

83
83
83
83
83
83
83
83
84
84
85
86
88
90
92
94
96
98

101
104
106
109
113
116
119
123
126
130
133
137
141
145
149
153
156
160
164
168
172
175
179

4 0,cA Po'.

•o A

f AT

82
82
82
82
82
82
82
82
82
83
84
85
87
89
91
93
96
98

100
103
106
109
112
116
119
122
125
128
132
135
138
142
145
149
152
156
159
163
167
171
174

TC # 111
(0F)

82
82
82
82
82
82
82
82
83
83
84
86
87
89
91
93
96
98

100
103
106
108
111
114
117
120
123
127
130
133
136
139
143
146
150
153
157
160
164
168
171

TC # 112
(0 F)

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

101
104
106
108
111
113
116
119
122
125
128
131
135
138
141
145
148
152
156
162
166
170



Project No. 97259

Time TC # 107 TC # 108 TC #
(min)

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

Max Temp:
Max Allowed:

(OF)

185
188
191
194
197
200
202
205
207
209
212
213
214
216
217
218
219
221
223
226

226
407

October 19, 1994

10 4f,
ORATo

TVA/TSI

(OF)

187
190
193
196
198
201
203
206
208
210
212
213
215
216
218
221
224
227
229
231

231
407

109
(0 F)

182
186
189
192
195
198
201
203
206
209
211
213
214
216
218
220
223
226
229
232

232
408

TC # 110
(0F)

178
182
185
189
192
195
198
201
204
206
209
211
212
214
216
218
220
223
225
228

228
407

TC # 111
(0F)

175
179
183
187
190
193
196
199
202
205
208
210
212
214
216
218
221
223
226
228

228
407

TC # 112
(0F)

174
178
183
187
190
195
197
200
203
206
208
210
212
213
214
215
216
218
220
222

222
407

0 A
p 0 ;.



Project No. 97259 TVAITSI October 19, 19

Time TC #113 TC #114 TC #115 TC #116 TC #117 TC #118

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

0 82 82 81 81 82 81

1 82 82 81 81 82 81

2 82 82 81 81 82 81

3 82 82 81 81 82 81

4 82 82 82 81 82 81

5 82 82 82 81 82 81

6 82 82 83 82 82 81
7 82 82 84 82 82 82

8 82 82 85 82 83 82

9 83 83 87 83 83 83

10 84 84 89 85 84 83

11 85 84 91 86 86 84

12 86 85 93 88 87 86

13 87 87 96 90 89 88
14 89 88 99 92 90 90
15 90 89 102 94 93 91

16 92 91 106 97 95 94

17 94 92 - 109 100 97 97
18 96 94 113 103 100 99

19 98 96 117 106 103 102

20 100 98 121 110 107 106
21 102 101 125 113 110 109
22 104 103 130 117 114 112

23 107 106 134 121 117 116
24 109 108 138 125 121 120

25 112 110 142 129 126 124

26 115 113 146 134 130 128
27 118 116 150 138 134 132
28 120 118 154 142 139 136
29 124 121 158 146 143 141

30 127 124 161 150 148 145

31 130 127 163 154 152 149
32 133 131 166 158 156 153
33 136 134 169 161 160 157
34 140 137 171 165 165 162
35 143 140 173 168 169 165
36 147 144 176 171 172 169
37 150 147 178 175 176 173

38 154 151 180 178 180 177
39 158 155 183 181 183 180

40 161 159 186 185 186 184
OCA P0

0 4

VOI?Oft00



Project No. 97259

Time
(min)

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 # 113
(0F)

165
169
173
176
180
184
188
191
195
199
202
206
209
210
212
213
214
215
216
216

216
407

TC # 114
(OF)

163
168
172
176
180
185
189
192
196
199
203
206
209
211
213
214
215
217
218
222

222
407

TVA/TSI

TC # 115
(OF)

189
191
194
197
199
201
203
205
206
208
209
210
212
213
214
215
216
217
218
219

219
406

527
October 19, 1994

TC # 116 TC # 117 TC # 118

(0 F)

188
191
194
196
199
201
203
205
206
208
209
210
212
213
214
215
217
218
219
221

221
406

(OF)

189
192
195
198
200
202
204
206
208
210
211
213
214
215
216
217
219
220
221
222

222
407

(0F)

187
190
193
196
199
201
203
205
206
208
209
211
212
214
215
217
218
219
221
222

222
406

,4 QCA Iz0.

Vo 0

If.



5 28
Project No. 97259 TVAITSI October 19, 1994

Time TC #119 TC #120 TC #121 TC #122 TC #123 TC #124

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

0 81 81 82 82 82 82

1 81 81 82 82 82 82

2 81 81 82 82 82 82

3 81 81 82 82 82 82

4 81 81 82 82 82 82

5 81 81 82 82 82 82

6 81 81 82 82 82 82

7 82 82 83 82 82 82

8 82 82 83 83 82 82

9 82 82 84 84 83 83

10 83 83 84 84 84 84

11 84 84 86 86 84 84

12 86 86 87 87 86 86

13 87 87 89 89 87 87

14 90 90 92 91 89 88

15 92 92 95 93 90 90

16 95 95 97 95 92 92

17 98 98 100 98 94 94

18 101 101 103 101 97 96

19 105 104 106 104 99 99

20 108 108 110 107 102 101

21 112 ill 113 110 106 104

22 115 115 117 114 109 107

23 119 119 121 117 112 110

24 123 123 125 121 116 113
25 127 127 128 125 119 117

26 131 131 132 128 123 120

27 135 135 136 132 126 124

28 139 140 140 135 130 127

29 143 144 144 139 134 131

30 147 148 147 143 138 135

31 151 152 151 147 142 139

32 155 156 155 151 146 143

33 159 160 159 154 150 147

34 163 164 163 158 154 151

35 167 168 167 162 158 155

36 171 172 171 165 162 159

37 175 175 176 169 165 163

38 178 179 179 173 169 167

39 182 182 183 176 173 171

40 185 185 185 180 177 175
6,CA Po#,

VO
*60A



Project No. 97259

Time
(min)

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

Max Temp:
Max Allowed:

TVA/TSI

TC # 119 TC # 120 TC # 121
(OF) (OF) (OF)

189
192
1 95
1 97
199
201
204
206
207
209
211
212
214
215
216
217
219
220
221
223

223
406

189
192
1 94
1 97
200
202
204
206
208
210
212
214
215
217
218
219
221
222
224
225

225
406

1 89
1 92
195
1 98
200
202
204
206
208
209
210
212
213
214
216
216
217
218
219
221

221
407

October 19, 1994

TC # 122 TC # 123 TC # 124
(0 F)

1 83
1 87
1 90
193
1 95
198
200
202
205
207
209
212
214
216
217
219
221
222
224
225

225
407

(OF)

181
185
1 87
1 90
1 93
1 96
1 98
201
203
205
208
210
212
214
215
217
220
222
223
225

225
407

(0 F)

179
183
1 86
189
192
1 95
1 98
201
203
206
208
210
212
214
215
217
219
221
223
224

224
407

4 A P~

o701 AT



530

Project No. 97259 TVAITSI October 19, 1994

Time TC # 125 TC # 126 TC # 127 TC # 128 TC # 129 TC # 130

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

0 82 82 81 82 77 78

1 83 82 81 82 77 78

2 82 82 81 82 77 78

3 82 82 81 82 77 78

4 82 82 81 82 77 78

5 83 82 81 82 77 78

6 83 82 81 82 78 78

7 83 82 82 82 78 78

8 83 82 82 82 78 79

9 84 83 82 82 78 79

10 84 84 83 83 79 79

11 85 84 84 84 80 80

12 86 85 85 85 81 81

13 88 87 86 86 82 82

14 89 88 88 88 83 83

15 91 90 89 89 85 85

16 92 91 91 91 86 86

17 94 93 93 93 88 88

18 97 95 95 95 90 90

19 99 97 97 97 92 92

20 101 100 100 99 95 95

21 104 102 102 102 97 97

22 107 105 105 105 100 100

23 110 108 108 108 103 102

24 113 111 111 111 106 105

25 116 114 114 114 109 108

26 120 118 118 117 112 111

27 123 121 121 120 115 115

28 127 125 125 124 119 118

29 131 129 128 127 122 122

30 135 133 132 131 126 125

31 138 137 136 135 129 129

32 143 141 140 139 133 133

33 147 145 144 143 137 136

34 151 149 148 147 141 140

35 155 153 151 151 145 144

36 159 157 155 154 149 148

37 163 161 159 158 153 152

38 167 165 163 162 156 156

39 171 169 167 166 160 160

40 174 172 170 170 164 164

*,G A0

V 0 4 ' d '



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

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 # 125
(0F)

178
182
185
189
192
195
198
201
203
206
208
210
212
214
216
217
219
221
223
225

225
407

TC # 126 TC # 127
(0 F) (0F)

176
180
183
187
190
193
196
199
202
205
207
209
211
213
214
215
217
218
220
222

222
407

174
178
181
185
189
192
195
198
202
204
207
209
211
213
214
216
218
220
222
224

224
406

A

0

TC # 128 TC # 129 TC # 130
(0 F)

174
177
181
185
188
192
196
199
202
205
207
210
211
213
214
216
219
221
223
225

225
407

(OF)

168
172
176
180
183
187
190
194
197
200
203
205
207
208
210
212
214
216
218
220

220
402

(OF)

168
172
176
179
183
187
190
194
197
201
203
205
207
209
210
211
213
215
217
218

218
403

Poe

- $

V, -'7

'90 - A
OIA¶fo'

43



532
Project No. 97259 TVA/TSI October 19, 1994

Time TC #131 TC #132 TC #133 TC #134 TC #135 TC #136

(min) (OF) (OF) (a F) (OF) (OF) (OF)

0 78 78 78 78 78 78

1 78 78 78 78 78 78

2 78 78 78 78 78 78

3 78 78 78 78 78 78

4 78 78 78 78 78 78

5 78 78 78 79 78 78

6 78 78 78 79 78 78

7 78 78 78 80 79 79

8 79 78 78 81 79 79

9 79 79 79 82 80 80

10 79 79 79 84 81 80

11 80 79 79 86 82 82

12 81 80 80 88 84 83

13 81 81 81 90 86 85

14 82 82 81 93 88 87

15 84 83 82 96 91 89

16 85 84 83 99 93 92

17 86 85 - 85 102 96 94

18 88 87 86 106 99 97

19 90 89 88 109 103 101

20 92 91 91 113 106 104

21 95 93 94 117 110 108

22 97 96 97 121 114 112

23 100 99 100 126 118 116

24 103 102 103 130 122 120

25 106 105 106 134 126 124

26 109 108 109 138 130 128

27 113 i11 112 142 135 133

28 116 114 115 146 139 137
29 120 117 119 150 143 142

30 123 121 122 153 147 146

31 127 124 125 155 151 150

32 130 128 128 158 154 154

33 134 131 131 161 158 158

34 138 135 135 163 162 162

35 142 138 138 166 165 165

36 145 142 141 169 168. 169

37 149 146 144 172 172 172

38 153 19148 175 175 176

39 157 153 151 178 178 179

40 161 157 155 181 181 182

4,GA P0 e

0A



October 19, 1994
TVA/TSIProject No. 97259

Time
(min)

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 # 131 TC # 132 TC # 133
(OF) (OF) (0F)

165
169
174
178
181
185
189
192
197
200
203
205
207
208
210
211
211
212
214
215

215
403

161
165
169
172
176
180
184
188
193
197
200
203
206
207
208
209
210
210
211
211

211
403

159
163
167
171
174
178
182
186
190
194
198
201
204
207
208
209
210
210
211
212

212
403

4 A Po

0

VOA

'1140

OfAl A 0

TC # 134
(0 F)

185
187
190
193
196
198
199
201
203
204
205
207
208
209
210
211
212
212
213
214

214
403

TC # 135
(0 F)

184
187
190
193
195
198
199
201
203
204
205
207
208
209
210
211
212
213
214
216

216
403

TC # 136(0F)

185
188
191
194
196
198
200
202
204
205
207
208
209
210
212
213
214
215
216
218

218
403



October 19, 1994 534Project No. 97259TV/S

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

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

0 78 78 78 78 78 77

1 78 78 78 78 78 77

2 78 78 78 78 78 77

3 78 78 78 78 78 77

4 78 78 78 78 78 77.

5 78 78 78 78 78 77

6 78 78 78 78 78 77

7 78 78 79 79 78 77

8 78 79 79 79 78 78

9 79 79 80 79 79. 78

10 80 80 80 80 80 79
11 81 81 81 81 81 80

12 82 82 83 83 82 81

13 84 84 85 85 84 82

14 86 86 87 87 86 84

15 88 88 89 90 88 86
16 91 91 92 93 90 88

17 93 93 94 96 93 90

18 96 96 97 99 95 92

19 99 100 100 102 99 95
20 103 103 104 106 102 97

21 106 107 107 110 105 100
22 110 ill il1 114 109 103

23 114 115 115 118 112 106
24 118 119 119 122 116 110
25 122 124 123 126 120 113
26 126 128 127 130 12417

27 131 132 131 134 127 121

28 135 136 136 138 131 125
29 139 140 140 142 135 129

30 144 15144 145 139 133
31 148 149 148 149 143 137
32 152 153 152 153 147 141

33 156 156 156 156 151 145

34 160 160 160 160 154 149

35 164 164 163 163 158 154

36 167 167 167 167 162 158

37 171 171 171 171 166 162
38 174 174 174 174 170 166

39 178 178 178 178 173 170

40 181 181 181 181 177 174

4 0 CA P0oý

0A

9*04T

TVA/TSI



535October 19, 1994
TVA/TSIProject No. 97259

Time
(min)

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 # 137 TC # 138 TC # 139
(0 F) (0F) (0F)

184
187
190
192
195
197
199
201
203
204
206
208
209
211
212
214
215
216
218
219

219
403

184
187
190
193
195
198
199
201
203
205
206
208
209
211
212
214
215
216
217
219

219
403

184
187
190
193
195
197
199
201
203
204
206
208
209
210
211
213
214
215
217
218

218
403

A

V. C
10 JRA¶ O~

TC # 140
(0F)

184
187
190
193
195
198
199
201
203
204
206
207
209
210
211
212
213
214
216
217

217
403

TC # 141(0F)

180
183
186
189
192
194
197
199
201
203
205
206
208
210
211
213
215
216
218
219

219
403

TC # 142
(0 F)

177
181
184
187
190
192
195
197
199
201
204
205
207
209
210
212
213
214
216
218

218
402

Po



536

Project No. 97259 TVAITSI October 19, 1994

Time TC #143 TC #144 TC #145 TC #146 TC #147 TC #148

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

0 78 77 77 78 78 78

1 78 77 78 78 78 78

2 78 77 77 78 78 78

3 78 77 78 78 78 78

4 78 77 78 78 78 78

5 78 77 78 78 78 78

6 78 78 78 78 78 78

7 78 78 78 78 78 78

8 78 78 78 78 79 78

9 79 79 79 79 79 79

10 79 79 79 79 80 79
11 80 80 80 80 80 80

12 81 81 81 81 81 81

13 82 82 82 82 82 82

14 83 84 84 83 84 83

15 85 85 85 85 85 85

16 87 87 87 87 87 87

17 89 89 - 89 89 89 88

18 91 91 91 91 91 90

19 94 93 93 93 93 93

20 96 96 96 96 96 95

21 99 98 98 98 98 97

22 102 101 101 101 101 100

23 105 104 104 104 104 103

24 108 107 107 107 107 106

25 111 111 110 110 110 109

26 115 114 114 114 113 112

27 119 117 117 117 117 116
28 122 121 121 121 121 119

29 126 125 125 125 124 123

30 130 129 129 129 128 127

31 135 133 133 133 132 130

32 139 137 137 136 136 134

33 143 141 141 140 140 138

34 147 145 145 144 143 142

35 152 150 149 148 147 145

36 156 154 153 152 151 149

37 160 158 157 156 155 153

38 164 162 161 160 159 157

39 169 167 165 163 163 161

40 172 171 169 167 167 165

fCA
# .
0



October 19, 1994Project No. 97259

Time
(min)

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 # 143 TC # 144 TC # 145

(OF) (0F) (0F)

176
180
183
187
189
192
195
197
199
201
204
206
207
209
210
212
213
214
216
217

217
403

175
178
182
185
189
191
194
197
199
201
203
205
207
209
210
212
213
215
216
218

218
402

0

173
176
180
184
187
190
193
196
199
201
203
206
207
209
210
211
212
213
214
216

216
402

'V
'90 R T

TC # 146
(0F)

171
175
179
182
186
189
192
196
198
201
203
205
207
209
210
211
212
213
215
216

216
403

TC # 147(0F)

171
175
178
182
185
189
192
196
199
201
203
206
207
209
210
211
212
214
215
217

217
403

TC # 148
(0F)

169
173
177
180
184
188
191
195
198
201
203
205
207
209
210
211
212
213
214
216

216
403

p 0 4,.

A

TVA/FSI



Project No. 97259

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
3.3
34
35
36
37
38
39
40

TC # 149
(0 F)

84
85
85
85
85
85
85
85
85
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
87
87
87
87
87
87
87
87
87
88
88
88
88
88
88
88
88

TC # 150
(0F)

78
78
78
78
78
78
78
78
78
79
79
80
80
81
82
84
85
87
89
91
93
95
98

101
104
107
110
113
117
120
124
127
131
135
139
143
147
150
154
158
162

TVA/TSI

TC # 151
(OF)

78
78
78
78
78
78
78
78
78
79
79
79
80
81
82
83
84
85
87
88
90
92
95
97

100
103
106
109
112
116
119
123
126
130
134
137
141
145
149
153
156

S A-

00

10

October 19, 1994

TC # 152
(OF)

78
78
78
78
78
78
78
78
78
78
79
79
80
80
81
82
84
85
86
88
90
92
95
97

100
103
106
109
112
115
119
122
126
129
133
136
140
143
147
151
155

TC # 153
(0 F)

79
79
79
79
79
79
80
80
81
83
84
86
88
90
93
95
98

100
103
106
109
112
115
118
121
125
128
132
135
139
143
147
152
156
161
165
169
174
178
182
186

TC # 154
(0 F)

78
79
79
79
80
81
81
82
83
84
86
88
91
94
97

100
102
105
109
112
115
119
122
126
129
133
137
141
145
149
154
158
163
168
172
176
180
183
187
190
192

538



Project No. 97259

Time
(min)

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 # 149
(0 F)

88
88
88
88
88
88
88
88
87
88
87
87
87
87
87
87
87
87
87
88

88
409

TC # 150
(OF)

166
170
174
178
182
186
189
193
197
200
203
205
207
208
209
210
211
212
213
214

214
403

TVA/TSI

TC # 151
(OF)

161
165
169
173
177
181
185
189
193
197
201
203
206
207
208
209
210
210
211
211

211
403

October 19, 1994

TC # 152 TC # 153 TC # 154
(OF)

159
164
168
172
176
180
184
188
192
196
200
203
206
207
209
209
210
211
211
212

212
403

(0 F)

190
193
196
198
200
202
204
206
208
209
210
212
212
213
213
214
216
217
221
223

223
404

(0F)

195
197
199
201
203
205
206
208
209
211
212
214
216
218
221
223
226
229
232
235

235
403

jCsA P 0

0 A4

100R (9

539



Project No. 97259 ~TVA/TSI Otbr1,19

Time TC #155 TC #156 TC #157 TC #158 TC #159 TC #160
(min) (OF) (OF) (OF) (0 F) (OF) (OF)

0 78 78 79 78 78 78
1 79 78 79 78 78 78
2 78 78 79 78 78 78
3 79 78 79 78 78 78
4 79 78 79 78 78 78
5 79 79 79 78 78 78

6 79 79 79 78 78 79
7 80 79 79 79 79 83
8 81 80 80 79 80 85
9 82 81 81 80 81 85

10 84 82 82 81 82 85
11 85 84 84 83 86 86
12 87 86 85 85 89 88
13 89 88 87 88 92 91
14 92 90 90 90 95 93
15 94 93 92 93 98 96
16 97 95 95 95 102 99
17 100 98 - 98 99 105 102
18 104 101 101 101 109 105
19 107 104 104 104 112 108
20 110 108 107 108 114 113
21 113 ill 110 ill 117 116
22 116 115 113 114 120 119
23 120 119 117 118 123 123
24 123 124 121 121 126 126
25 127 128 125 125 130 130
26 131 133 129 129 134 133
27 135 137 133 133 138 137
28 140 142 138 137 142 141
29 144 146 142 141 146 145
30 149 150 146 146 150 149
31 154 154 150 150 154 153
32 158 158 154 154 158 157
33 162 162 158 158 162 161
34 167 165 162 162 166 166
35 170 169 166 166 169 169
36 174 172 170 170 173 173
37 177 175 173 174 177 177
38 180 178 176 177 180 181
39 183 181 180 181 183 185
40 186 183 183 184 186 187

oC A

0

* 4,A-T

October 19, 1994Project No. 97259



Project No. 97259

Time
(min)

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

Max Temp:
Max Allowed:

TVA/TSI

TC # 155 TC # 156 TC # 157
(0F) (0 F) (OF)

189
192
194
196
199
201
203
205
207
208
211
215
218
222
225
228
231
234
238
241

241
403

186
189
191
194
196
199
201
203
206
209
212
215
219
222
226
229
233
236
239
243

243
403

0

187
189
192
194
197
199
201
203
206
208
212
215
218
222
225
228
232
235
239
242

242
404

October 19, 1994

TC # 158 TC # 159 TC # 160
(OF)

187
189
191
194
196
198
201
203
205
208
211
214
217
220
223
226
230
233
236
240

240
403

(0 F)

189
192
194
197
199
202
204
206
208
210.
212
215
218
221
223
226
229
232
235
239

239
403

(OF)

190
193
196
198
200
203
205
206
208
209
211
213
215
217
219
221
224
227
230
233

233
403

$4

10

541



October 19, 1994
Project No. 97259

Time TC # 161 TC # 162 TC # 163

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

81
81
81
81
81
81
81
82
82
83
84
86
87
90
92
95
97

100
103
106
110
113
117
121
125
129
133
137
142
146
152
155
159
163
168
172
176
181
185
189
192

TC # 164
(OF)

81
81
81
81
81
81
82
82
82
83
84
86
87
89
91
94
97

101
104
108
112
116
120
123
127
132
136
140
145
149
154
158
168
170
174
178
181
185
188
191
194

TC # 165 TC # 166
(OF) (0F)

81
81
81
81
81
81
81
82
82
83
84
85
87
89
91
93
96
99

102
106
109
113
117
120
124
129
133
137
141
145
149
153
156
160
164
167
171
176
179
181
183

0 . 0 Aý0

V.OnOo

81
81
81
81
81
81
81
81
82
82
83
84
86
87
89
91
94
96
99

102
105
108
111
115
118
122
126
130
134
138
142
146
149
153
156
160
163
167
170
173
176

82
82
82
82
82
82
82
83
83
84
85
86
87
89
90
92
94
96
99

102
105
108
111
114
118
122
126
131
136
140
144
148
148
153
157
160
165
166
169
173
179

82
82
82
82
82
82
82
83
83
84
86
88
90
92
93
96
98

100
103
106
109
111
114
117
120
124
127
130
134
137
141
145
148
152
156
160
164
168
173
177
182

TVA/TSI



Project No. 97259

Time
(min)

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

Max Temp:
Max Allowed:

TVA/TSI

TC # 161 TC # 162 TC # 163
(OF) (OF) (0F)

195
198
200
202
204
206
208
209
211
212
213
214
215
216
217
219
221
223
226
229

229
406

195
197
199
201
203
204
205
207
207
208
209
210
211
213
214
216
218
220
223
225

225
406

185
187
189
191
193
195
197
199
201
203
205
207
209
212
214
216
219
221
223
226

226
406

543
October 19, 1994

TC # 164 TC # 165 TC # 166
(0 F)

178
181
184
187
189
192
194
196
199
201
203
206
208
211
213
215
217
219
221
224

224
406

(0F)

182
186
188
191
194
196
199
201
203
206
208
211
213
215
216
217
219
221
223
225

225
407

(0F)

185
189
193
198
202
205
207
209
211
213
214
215
216
217
217
217
218
219
219
220

220
407

4 A P .

0 4

o AAT



544

Project No. 97259 TVA/TSI October 19, 1994

Time TC # 167 TC # 168 TC # 169 TC # 170 TC # 171 TC # 172

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

0 82 82 81 82 81 82

1 82 82 81 82 81 82

2 82 82 81 82 81 82

3 82 82 81 82 81 82

4 82 82 81 82 81 82

5 82 82 82 82 82 82

6 82 82 82 83 82 82
7 83 83 82 84 82 82
8 83 83 83 85 83 82
9 84 84 83 86 84 83

10 85 85 84 88 85 84

11 87 86 86 89 86 85
12 88 88 87 91 87 86
13 90 89 89 93 89 87
14 92 91 91 95 91 88

15 94 93 93 97 92 90
16 96 95 94 99 94 91
17 98 97 97 101 96 93
18 100 100 99 103 98 95
19 104 102 101 106 100 97
20 106 105 104 108 102 99

21 109 108 107 111 104 101

22 112 111 110 114 106 103

23 116 114 113 117 108 105

24 119 117 116 119 111 107

25 122 120 119 122 113 110

26 126 123 122 124 115 112

27 128 126 125 127 118 115

28 131 129 128 130 120 117

29 134 133 131 132 123 121

30 138 136 134 135 125 124

31 141 140 137 137 128 127

32 144 143 140 140 132 130

33 148 146 144 143 135 133

34 152 150 147 146 138 136

35 156 153 151 149 140 138

36 160 156 154 152 144 142

37 163 160 157 158 147 144

38 167 163 161 161 149 147

39 171 167 165 164 152 150

40 175 171 168 167 155 153

40 A

10 4.V0



Project No. 97259

Time
(min)

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

Max Temp:
Max Allowed:

TVA/TSI

TC # 167 TC # 168 TC # 169
(OF) (0F) (OF)

179
183
187
190
194
198
201
204
207
210
212
214
215
216
217
217
217
218
218
219

219
407

175
178
182
186
189
192
196
199
202
204
207
209
212
213
215
216
217
217
218
218

218
407

172
175
179
182
186
189
191
194
197
200
203
206
208
210
212
214
215
216
216
216

216
406

October 19, 1994

TC # 170 TC # 171 TC # 172

(OF)

170
172
175
178
180
183
186
189
191
194
197
199
201
203
206
208
209
211
212
214

214
407

(0F)

158
160
162
164
167
170
172
175
178
180
182
184
186
188
190
192
195
197
199
200

200
406

(° F)

156
159
162
165
168
171
173
176
179
182
185
188
191
193
196
198
201
203
205
207

207
407

40ýCsA P~k

10
V? O A'

545
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Project No. 97259 TVA/TSI October 19, 1994

Time TC #173 TC #174 TC #175 TC #176 TC #177 TC #178

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

0 82 82 82 82 81 81

1 82 82 82 82 81 81

2 83 82 82 82 81 81

3 83 82 82 82 81 81

4 82 82 82 82 81 81

5 83 82 82 82 81 81

6 83 82 82 82 81 81

7 83 83 82 82 81 82

8 84 83 82 82 82 82
9 84 84 83 83 82 83

10 85 84 83 84 83 84

11 86 85 84 85 84 85

12 87 86 85 86 85 86

13 88 88 86 87 86 88

14 90 89 88 88 88 89

15 91 91 89 90 90 91

16 93 92 91 92 91 93

17 95 94 93 94 93 95

18 97 96 95 96 95 97
19 99 98 97 98 97 99

20 101 100 99 100 99 102

21 103 103 101 102 102 104

22 105 105 104 105 104 107
23 108 108 106 107 107 109

24 110 110 109 110 109 ill

25 112 113 ill 112 ill 114

26 115 115 114 115 115 17
27 117 118 117 117 117 119
28 120 121 119 120 120 122
29 123 124 122 123 123 125
30 126 127 125 126 125 127
31 128 129 127 128 128 130
32 131 132 130 131 131 133
33 134 135 133 134 133 136
34 137 138 136 137 136 138
35 140 141 139 140 139 141

36 143 144 142 143 142 145

37 146 147 145 145 145 147

38 149 150 148 148 148 150

39 152 153 151 151 151 153
40 155 156 154 154 154 156

A A 0

10
1& fA1



October 19, 1994

Time
(min)

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 # 173 TC # 174 TC # 175
(0 F) (0F) (0F)

158
161
164
167
170
173
176
179
182
185
188
191
194
196
199
201
204
206
208
210

210
407

159
162
165
168
171
174
177
180
183
186
189
192
195
198
200
203
205
207
209
212

212
407

157
160
163
167
170
173
176
179
181
184
187
190
193
196
198
200
203
205
207
209

209
407

PGA P 0 .

100
V01A

TC # 176
(0 F)

157
160
163
167
170
173
176
179
182
185
188
191
193
196
199
201
204
206
208
210

210
407

TC # 177
(0 F)

157
160
163
167
170
173
176
179
182
185
188
191
194
196
199
201
204
206
208
211

211
406

TC # 178(0 F)

158
162
165
168
171
174
177
180
183
186
189
192
195
198
200
203
205
207
209
211

211
406

TVA/TSIProject No. 97259



548
Project No. 97259 TVA/TSI October 19, 1994

ElTime TC #179 TC #180 TC #181 TC #182 TC #183 TC #184
(min) (11F) (OF) (OF) (0 F) (OF) (- F)

0 80 80 82 81 81 81

1 80 80 82 81 81 81
2 80 80 82 81 81 81
3 80 80 82 81 81 81

4 80 80 82 81 81 81
5 80 80 82 81 81 81

6 81 81 82 82 81 81

7 81 81 82 82 81 82
8 81 81 82 82 82 82
9 82 81 83 82 82. 82

10 83 82 83 83 82 82
11 84 83 84 84 83 83
12 85 84 85 84 84 84
13 87 85 86 85 85 85
14 88 86 87 87 86 86
15 90 88 89 88 87 87
16 92 89 90 89 88 88
17 94 91 92 91 90 89
18 96 93 93 93 91 914119 98 95 95 94 93 93
20 100 97 97 96 95 94
21 103 9999 98 97 96
22 105 102 102 100 99 98
23 107 104 104 103 101 100
24 110 106 106 105 103 102
25 113 109 108 107 106 105
26 115 ill il1 110 108 107
27 118 114 113 112 110 109
28 120 117 116 115 113 112
29 123 119 118 117 115 114
30 126 122 121 120 118 117
31 128 124 124 122 121 120
32 131 127 126 125 124 122
33 133 130 129 128 126 125
34 136 133 132 131 129 127
35 139 135 135 133 132 130
36 142 138 137 139 135, 133
37 145 141 140 142 138 136
38 147 144 143 144 141 139
39 151 147 146 147 144 142

40 154 150 149 150 146 145

44,.AP .

to Co

RAV



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

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 # 179
(OF)

157
160
163
166
170
176
177
180
183
186
189
192
194
197
200
202
205
207
209
211

211
405

TC # 180 TC # 181
(0F) (0F)

153
156
160
163
166
169
172
175
178
182
185
188
191
194
197
199
202
204
207
209

209
405

152
155
158
162
166
169
172
175
178
181
185
188
191
194
196
199
202
204
206
208

208
407

TC # 182 TC # 183 TC # 184
(OF)

153
156
159
162
166
169
172
176
179
182
185
188
190
193
196
199
201
204
206
208

208
406

(OF)

150
153
156
160
163
166
169
173
176
180
183
186
189
192
195
198
200
202
205
207

207
406

(OF)

149
152
156
159
163
166
169
172
176
179
182
186
189
192
194
197
200
202
204
207

207
406

o AAP

to. 0
V 4$,
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Project No. 97259 TVA/TSI October 19, 1994

Time TC#185 TC#186 TC#187 TC # 188 TC # 189 TC # 190
(min) (OF) (0F) (OF) (OF) (OF) (0 F)

0 81 81 81 81 82 82
1 81 81 80 81 82 82

2 81 81 81 81 82 82

3 81 81 81 81 82 82
4 81 81 81 81 82 82
5 81 81 81 81 82 82
6 81 81 81 81 83 82
7 81 81 81 81 83 82

8 82 82 81 81 83 83
9 82 82 81 82 84 83

10 82 82 82 82 84 83
11 83 83 82 83 85 84
12 84 84 83 83 85 84
13 85 85 84 84 86 84
14 86 86 84 85 87 85
15 87 87 86 86 88 86
16 88 88 87 87 89 86
17 90 89 88 88 90 87
18 91 91 89 89 91 88

S19 93 92 91 90 92 89
20 95 94 92 92 94 90
21 97 96 94 94 95 91
22 99 98 96 95 97 92
23 101 100 98 97 99 94
24 103 102 100 100 100 95

25 105 104 102 102 102 97

26 108 106 104 104 104 98

27 110 108 106 107 106 100
28 113 111 109 109 108 101
29 115 113 111 111 110 103

30 117 115 113 113 112 104

31 120 118 116 116 114 106

32 123 120 118 118 116 108

33 125 123 121 120 118 110

34 128 126 124 123 121 112

35 131 129 126 126 124 115

36 134 131 129 128 126 117

37 137 134 132 131 129 119

38 140 137 135 134 131 122

39 142 140 138 137 134 126

40 145 143 141 140 137 128

*,A Ao e
0~

'9&ftA¶Oe'



Project No. 97259

Time
(min)

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 # 185
(OF)

149
153
157
160
163
166
169
173
176
180
183
186
189
192
194
197
200
202
205
207

207
406

TC # 186 TC # 187
(0F) (0 F)

146
149
153
156
159
163
166
169
173
176
180
183
186
189
192
195
198
201
203
206

206
406

144
147
150
153
157
160
163
167
170
174
177
181
184
187
191
194
197
199
202
204

204
406

TC # 188 TC # 189 TC # 190
(0 F)

143
146
149
152
155
158
162
165
168
172
175
178
181
184
188
191
194
197
199
202

202
406

(0 F)

140
143
146
150
153
156
159
162
165
169
172
175
178
181
183
186
189
191
194
196

196
407

(OF)

131
133
136
138
140
144
146
150
154
157
160
163
166
169
171
174
177
179
181
183

183
407

~A P 0 1

0

'?0I?A¶Oe

TVA/TSI October 19, 1994
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Project No. 97259 TVA/TSI October 19, 1994

Time TC # 191 TC # 192 TC # 193 TC # 194 TC # 195 TC # 196
(min) (OF) (OF) (OF) (0 F) (OF) (0 F)

0 82 82 81 81 81 81
1 82 82 81 81 81 81
2 82 82 81 81 81 81
3 82 82 81 82 81 81
4 82 82 81 82 82 81
5 82 82 81 82 82 81
6 82 82 82 82 82 81
7 82 82 82 82 83 82
8 82 83 83 83 83 82
9 83 84 84 84 84 83

10 84 84 85 85 85 84
11 84 85 86 86 87 85
12 86 86 87 87 88 87
13 87 88 88 89 90 88
14 88 89 90 91 91 90
15 89 91 92 92 93 92
16 91 93 94 94 95 94
17 93 94 96 96 98 96
18 94 97 98 99 100 98
19 96 99 100 101 102 100
20 98 101 102 103 104 102
21 100 103 105 106 107 104
22 102 106 108 109 109 107
23 105 108 110 111 112 109
24 107 111 113 114 115 112
25 109 113 116 117 118 115
26 112 116 118 120 120 118
27 114 118 121 123 123 120
28 117 121 124 126 126 123
29 119 124 126 129 128 126
30 122 126 129 132 131 128
31 124 129 132 135 134 131
32 127 132 135 138 136 134
33 129 135 138 140 139 136
34 132 137 140 143 142 139
35 135 140 143 146 144 142
36 138 143 146 148 147 145
37 141 145 149 151 149 148
38 144 148 151 154 152 151
39 147 151 154 157 155 154
40 150 154 157 160 158 157

*,0 *A P0 ý

0# *
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October 19, 1994TVA/TSIProject No. 97259

Time
(min)

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 # 191
(0 F)

153
157
160
163
167
170
173
177
180
183
187
190
192
195
198
200
202
204
206
208

208
407

TC # 192 TC # 193
(0F) (0F)

158
161
164
167
171
174
177
180
182
185
188
191
194
197
199
201
203
206
208
209

209
407

160
164
167
171
174
177
180
182
185
187
190
193
195
198
200
202
204
206
208
210

210
406

Go~A

V, 1
*94

TC # 194
(0F)

163
165
168
171
174
177
180
182
185
188
190
193
196
198
200
203
205
207
210
212

212
406

TC # 195
(0 F)

161
164
167
170
173
176
179
182
184
187
190
193
195
198
200
203
205
207
210
212

212
406

TC # 196
(0F)

160
163
167
170
172
176
179
182
186
190
193
196
199
202
202
205
207
209
211
213

213
406

p0
I

A
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Project No. 97259 TVA/TSI October 19, 1994

Time TC #197 TC #198 TC #199 TC #200 TC #201 TC #202
(min) (0 F) (OF) (OF) (OF) (OF) (OF)

0 81 81 81 81 81 81
1 81 81 81 81 81 81
2 81 81 81 81 81 81
3 81 81 81 81 81 81
4 81 81 81 81 81 81
5 81 81 81 81 81 81
6 82 .82 81 81 81 81
7 82 82 81 81 82 82
8 83 83 82 82 82 82
9 84 84 83 82 82 82

10 85 84 83 83 83 83
11 86 86 84 84 84 83
12 87 87 86 85 85 84
13 89 88 87 87 86 85
14 90 90 89 88 88 86
15 92 92 90 90 89 88
16 94 94 92 92 91 89
17 96 96 94 94 93 91
18 98 98 97 96 94 92
19 100 100 99 98 97 94
20 102 102 101 100 99 96
21 105 105 103 102 101 98
22 108 107 106 104 103 100
23 110 110 108 107 105 103
24 113 112 ill 109 108 105
25 115 115 113 ill 110 107
26 118 117 116 114 113 .110
27 120 120 118 116 115 113
28 124 123 121 119 118 115
29 127 125 123 121 120 118
30 129 128 126 124 123 120
31 133 131 129 127 126 123
32 135 133 131 130 128 126
33 138 136 134 133 131 128
34 141 139 137 135 134 131
35 144 142 140 138 136 134
36 147 1,44 143 141 139 136
37 151 147 146 144 142 139
38 154 150 149 147 144 142
39 157 153 151 149 147 145
40 160 156 154 153 150 148

~A A0o*

0

0f~l



Project No. 97259

Time
(min)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

11 56
57
58
59
60

Max Temp:
Max Allowed:

TC # 197 TC # 198
(0 F) (0F)

164
167
170
173
177
180
183
186
189
192
195
198
202
205
208
218
225
222
224
224

225
406

159
162
165
169
172
175
178
181
184
187
191
194
197
200
203
205
208
210
212
214

214
406

TVA/TSI

TC # 199
(OF)

158
161
164
167
170
173
176
179
182
185
188
192
195
198
200
203
206
208
211
213

213
406

October 19, 1994

TC # 200
(°F)

156
159
162
165
168
171
174
178
181
184
187
191
194
197
199
202
205
207
209
211

211
406

TC # 201
(OF)

153
156
159
162
166
169
172
176
179
183
187
190
193
196
198
201
204
206
209
211

211
406

TC # 202
(OF)

151
154
157
160
163
166
169
173
176
179
182
185
189
192
195
197
200
203
205
207

207
406

# fA Poe

0A
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Project No. 97259

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

TC # 203
(0 F)

81
81
81
81
81
81
82
82
82
82
83
84
84
85
87
88
89
91
92
94
96
98

1 00
1 02
1 05
1 07
109
112
115
117
120
122
1 25
1 27
1 30
1 33
1 36
138
141
1 44
1 47

TC # 204
(OF)

81
81
82
82
82
82
82
82
82
83
83
84
85
86
88
89
91
92
94
96
98

100
1 02
1 04
1 06
1 08
ill
113
116
118
121
123
1 26
1 28
131
1 34
1 37
1 39
142
1 45
1 48

TVA/TSI

TC # 205
(0 F)

81
81
81
81
81
81
81
82
82
82
83
84
84
85
87
.88
89
90
92
94
96
97
99

101
1 04
1 06
1 08
110
113
115
117
120
1 22
125
128
1 30
133
1 36
139
142
1 45

October 19, 1994

TC # 206
(OF)

81
81
81
81
81
81
81
81
81
81
82
83
83
84
85
86
88
89
90
92
93
95
97
99

101
1 03
1 05
1 08
110
113
115
118
1 20
1 23
126
1 28
131
1 34
1 36
139
143

TC # 207
(OF)

81
81
81
81
81
81
81
81
81
82
82
82
83
84
85
86
87
88
89
91
92
94
95
97
99

101
1 03
105
108
110
112
115
117
1 20
122
1 24
1 27
130
1 33
135
138

TC # 208
(OF)

81
81
81
81
81
81
81
81
81
82
82
83
83
84
85
86
87
88
89
90
91
93
94
96
97
99

101
1 03
105
1 07
109
ill
113
116
118
1 20
122
125
1 27
130
1 33

*,A P0o

0A
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Project No. 97259

Time
(min)

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 # 203
(OF)

150
153
157
160
163
166
169
172
175
178
182
185
188
191
194
197
200
202
205
207

207
406

TC # 204
(OF)

151
154
157
161
164
167
170
173
176
180
183

186
189
192
195
198
201
204
206
208

208
406

TVA/TSI

TC # 205
(0 F)

148
152
155
158
161
165
168
171
174
178
181
184
188
191
194
197
199
202
205
207

207
406

557
October 19, 1994

TC # 206 TC # 207 TC # 208
(OF)

147
150
153
156
159
162
166
169
172
176
179
182
185
189
192
195
198
201
203
206

206
406

(OF)

141
145
148
151
154
158
161
164
168
171
174
178
181
185
188
191
194
196
199
202

202
406

(OF)

136
138
142
145
148
151
154
158
161
164
168
171
174
177
180
183
186
188
190
193

193
406

*4C, P 4,
# -
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Project No. 97259

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

TC # 209
(0 F)

80
80
80
80
80
80
80
80
80
80
81
81
81
82
82
83
84
85
86
87
88
89
90
91
92
94
95
97
98

100
102
104
105
107
109
112
114
116
118
121
123

TC # 210
(OF)

80
80
80
80
80
80
81
81
82
83
84
86
88
90
92
94
97
99

102
105
108
111
113
116
119
122
125
127
130
133
136
140
143
146
149
152
155
159
162
166
170

TVA/TSI

TC # 211
(0F)

80
80
80
80
80
80
80
81
81
82
84
85
87
89
91
93
96
99

102
105
108
111
114
117
120
123
126
129
132
135
138
142
145
149
153
156
160
164
168
171
176

4 0CsA P 0.

10
1ý0#?AT

55S
October 19, 1994

TC # 212
(0 F)

79
79
79
79
79
79
80
80
81
81
82
84
85
87
89
91
93
96
99

101
104
107
110
113
117
120
123
126
129
133
136
139
143
147
150
154
159
163
167
172
176

TC # 213
(OF)

81
81
81
81
81
81
81
82
82
83
84
86
87
89
91
93
95
98

100
103
106
109
111
115
118
121
124
128
132
136
140
144
147
151
155
160
164
168
172
177
181

TC # 214
(OF)

80
81
81
81
81
81
81
81
82
82
83
84
86
88
89
91
94
96
99

101
104
107
109
113
116
119
122
126
129
133
136
140
144
147
152
156
161
166
170
175
179



Project No. 97259

Time
(min)

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 # 209
(OF)

126
129
132
135
138
141
144
147
150
154
157
160
162
165
167
170
173
175
177
179

179
405

TC # 210
(OF)

174
178
182
186
189
193
197
201
204
207
210
211
212
213
214
215
215
216
216
217

217
405

TVA/TSI

TC # 211
(0F)

180
184
188
192
196
200
204
208
210
212
213
214
214

214
214
215
215
216
217
219

219
405

0t•
G A

0

559
October 19, 1994

TC # 212
(0 F)

181
185
190
194
198
202
205
208
210
212
212
213
213
214
214
215
216
218
219
221

221
404

TC # 213
(OF)

185
189
193
197
200
203
207
209
211
213
214
215
216
216
216
217
218
220
222
224

224
406

TC # 214
(OF)

183
187
191
195
198
202
205
208
210
212
214
214
215
216
217
218
219
221
223
224

224
405

p0-
,t

Ir 0
V 4c4AT



Project No. 97259

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

TC # 215
(0 F)

80
80
80
81
81
80
81
81
81
82
83
84
85
87
88
90
93
95
98

100
103
106
109
112
115
118
121
124
127
131
134
138
143
147
151
156
162
167
171
176
181

TC # 216
(OF)

80
80
80
80
81
81
81
81
81
82
83
84
86
87
89
91
94
96
99

102
105
108
111
114
117
120
124
127
130
134
137
141
144
148
152
156
161
165
170
176
181

TVA/TSI

TC # 217
(OF)

80
80
80
80
80
80
80
81
81
82
83
85
86
88
91
93
96
99

101
104
107
110
113
117
120
124
127
131
135
138
142
145
149
153
157
161
165
169
173
177
181

0

October 19, 1994

TC # 218
(0F)

80
80
80
80
80
80
80
81
81
82
83
84
86
88
90
92
95
97

100
103
106
109
112
115
118
122
125
128
132
135
139
142
146
150
155
159
163
167
171
174
178

TC # 219
(OF)

80
80
80
80
80
80
80
80
81
82
82
84
85
87
89
91
93
96
98

101
104
107
110
113
116
120
123
126
130
133
136
140
144
148
151
155
159
163
167
170
174

TC # 220
(OF)

80
80
80
80
80
80
80
81
81
82
83
84
85
87
88
90
93
95
97

100
103
106
109
112
115
119
122
126
129
133
136
140
144
148
152
156
159
163
167
171
175

1'A

f C9

V . 0 R -T

J uJ



Project No. 97259

Time
(min)

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 # 215
(OF)

185
189
193
197
201
205
207
210
212
213
214
214
215
215
216
217
219
220
222
223

223
405

TC # 216
(OF)

185
190
194
198
201
205
208
210
212
213
214
214
215
215
216
217
219
220
222
223

223
405

TVA/TSI

TC # 217
(0F)

185
189
193
196
199
202
205
207
209
211
212
213
214
215
216
217
218
220
222
223

223
405

A

0

TC # 218
(0 F)

181
185
188
192
195
199
202
205
207
210
211
213
214
215
216
217
218
220
221
223

223
405

TC # 219
(0 F)

178
182
186
190
193
197
201
204
207
209
211
212
213
214
215
216
217
218
220
221

221
405

October 19, 1994

TC # 220
(OF)

179
182
186
190
193
196
199
202
204
207
208
210
212
213
214
215
216
217
218
219

219
405

0.

10
*0RA

56i



562
Project No. 97259 TVA/TSI October 19, 1994

Time TC # 221 TC # 222 TC # 223 TC # 224 TC # 225 TC # 2260 (min) (OF) (0F) (OF) (0F) (OF) (OF)

0 82 81 81 81 82 82
1 82 81 81 81 82 82
2 82 81 81 81 82 82
3 82 81 81 81 82 82
4 82 81 81 81 82 82
5 82 81 81 81 82 82
6 82 81 81 81 82 82
7 82 81 81 81 82 82
8 82 82 82 82 82 82
9 83 82 82 82 82 83

10 84 83 83 83 83 84
11 85 84 84 84 84 84
12 87 86 86 85 85 85
13 88 87 87 86 86 86
14 90 89 89 88 88 88
15 92 91 91 89 89 89
16 94 93 93 91 91 90
17 96 95 95 93 93 92
18 99 98 98 95 95 94
19 101 100 100 98 97 95
20 104 103 103 100 99 97
21 107 106 106 102 101 100
22 109 108 109 105 103 102
23 113 111 112 108 106 104
24 116 115 115 110 108 107
25 119 118 119 113 111 109
26 123 122 123 116 113 112
27 127 125 127 120 116 114
28 131 129 131 123 119 117
29 135 133 134 126 122 119
30 139 137 138 130 125 122
31 142 140 142 133 128 125
32 146 144 145 137 131 127
33 150 148 149 140 135 130
34 153 151 152 144 138 133
35 157 155 156 148 141 136
36 161 159 160 151 145 139
37 165 162 163 155 148 142
38 169 166 167 159 152 144
39 172 170 171 163 156 149
40 176 173 175 167 160 153

0~0~
V.



Project No. 97259

Time
(min)

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 # 221
(0 F)

180
183
186
189
192
196
199
201
204
207
210
212
214
215
216
217
217
218
219
220

220
407

TC # 222
(0 F)

177
180
183
187
190
193
196
199
202
205
208
210
212
213
215
215
216
217
218
219

219
406

TVA/TSI

TC # 223
(OF)

179
182
186
189
192
196
198
201
203
206
208
210
211
213
214
214
215
216
217
217

217
406

igGCA

0

October 19, 1994

TC # 224
(0F)

171
174
178
182
185
189
192
195
198
201
204
206
209
211
212
214
214
215
216
216

216
406

TC # 225
(OF)

164
167
171
175
179
182
186
189
192
195
198
201
203
205
207
209
211
212
213
214

214
407

TC # 226
(0 F)

156
159
163
166
169
172
176
179
182
185
188
191
193
196
198
200
202
204
206
208

208
407

p0 .
1*

107
V 0 4 T



Project No. 97259 TVA/TSI October 19, 1994

Time TC #227 TC #228 TC #229 TC #230 TC #231 TC #232

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

0 82 82 83 83 82 82

1 82 82 83 83 82 82

2 82 82 83 83 82 82

3 82 82 83 83 82 82

4 82 82 83 83 82 82

5 82 82 83 83 82 82

6 82 82 83 83 82 82

7 82 82 84 83 83 83

8 83 82 84 84 83 83

9 83 82 85 84 84 84

10 84 83 86 85 85 85

11 85 83 87 87 86 86

12 86 84 88 88 88 88

13 87 85 89 90 89 89

14 89 86 91 91 91 91

15 90 87 93 93 93 93

16 91 88 95 95 95 95

17 93 89 97 98 97 98

18 95 90 99 100 100 100

19 97 91 101 103 102 103

20 99 93 103 105 105 105

21 101 95 106 108 108 108

22 103 96 108 i11 110 i11

23 105 98 111 113 113 114

24 107 100 113 116 116 117

25 110 102 116 119 119 120

26 112 104 119 122 122 124

27 115 106 122 125 126 127

28 117 108 125 128 129 130

29 119 109 128 131 132 133

30 122 111 131 134 135 136

31 124 114 134 137 139 140

32 126 116 137 140 143 144

33 128 118 140 144 146 148

34 131 120 143 147 150 152

35 133 122 147 151 154 156

36 136 125 150 155 158 160

37 139 128 153 158 162 164

38 141 130 156 162 166 168

39 144 133 159 165 170 172

40 147 136 162 168 174 176

~cA , P

10
10 4A



October 19, 1994

Time
(min)

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

TC # 227
(0 F)

151
154
157
160
163
166
169
172
176
179
181
184
187
189
191
194
196
198
200
202

Max Temp:
Max Allowed:

TC # 228
(OF)

138
141
144
147
149
152
155
157
160
163
166
169
172
174
177
180
182
184
186
189

202
407

189
407

TC # 229 TC # 230
(OF) (0F)

165
168
171
174
176
179
183
186
189
193
196
199
203
205
208
210
212
213
214
215

215
408

0OC
A

172
175
179
182
186
190
193
198
202
206
209
211
213
214
215
216
217
218
219
220

220
408

Poe

f,

TC # 231
(0 F)

178
182
186
190
194
199
203
207
210
212
214
215
216
217
218
219
219
221
222
224

224
407

TC # 232
(0F)

181
.185

189
194
198
203
207
210
212
214
216
217
218
219
220
221
222
224
226
228

228
407

TVA/TSIProject No. 97259



October 19, 1994Project No. 97259TV/S

Time TC #233 TC #234 TC #235 TC #236 TC #237 TC #238
(min) (OF) (OF) (OF) (OF) (0 F) (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 83 83 83 83 83 82

9 84 84 84 84 83 83

10 85 85 85 84 84 83
11 86 86 86 86 85 84

12 88 88 88 87 86 85

13 89 90 90 89 87 87

14 91 92 92 91 89 88

15 93 94 94 93 91 90
16 95 96 97 95 93 91

17 98 99 99 97 95 93
18 100 101 101 100 97 95
19 103 104 104 102 99 98

20 106 106 107 105 102 100
21 108 109 109 107 104 102

22 ill 112 112 110 106 105
23 114. 115 115 112 109 107
24 117 118 118 115 112 110
25 120 121 121 118 114 112

26 124 124 124 121 117 115
27 127 127 127 124 120 118

28 130 131 131 128 123 121

29 133 135 136 131 126 124

30 137 139 140 135 130 127
31 140 143 144 139 133 130
32 144 147 148 143 137 133
33 148 151 152 147 141 137
34 153 155 156 151 144 140

35 156 159 160 155 148 144

36 161 163 164 159 152 147

37 165 167 168 163 155 151
38 168 171 172 167 159 154

39 172 175 176 171 163 158
40 177 179 180 174 167 161

4 ,cA P0 .,

0A

10

'?40JA-1

TVA/TSI



Project No. 97259

Time
(min)

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 # 233
(0F)

181
185
190
194
199
203
207
210
212
214
215
216
218
219
220
221
223
224
226
228

228
407

TC # 234
(OF)

183
187
192
196
200
203
207
210
212
214
215
216
217
218
219
221
222
224
226
228

228
407

TVA/TSI

TC # 235
(0F)

184
188
192
196
199
202
205
208
210
212
213
215
216
217
218
219
221
222
224
226

226
407

QA

0

567
October 19, 1994

TC # 236
(OF)

178
182
185
189
192
196
199
201
204
206
208
210
212
213
215
216
218
219
221
223

223
407

TC # 237
(0F)

170
174
177
181
184
187
189
192
195
198
201
203
205
208
209
211
213
215
217
219

219
407

TC # 238
(0 F)

165
168
171
175
178
181
184
187
190
193
196
198
201
203
206
208
211
213
215
217

217
407

/$
A

'9#04'9



Project No. 97259

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

TC # 239
(OF)

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

100
102
105
107
110
112
115
118
121
124
127
130
133
136
139
143
146
149
153
156

October 19, 19949 rTVA/TSI

TC # 240 TC # 241
(0 F) (0F)

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

101
104
106
109
111
114
117
119
122
125
128
131
134
137
140
143
147
150
153

81
81
81
81
81
81
82
82
82
82
83
83
84
85
87
88
90
91
93
95
97

100
102
104
107
109
112
114
117
120
122
125
128
131
134
137
140
144
147
150
154

TC # 242
(0 F)

82
82
82
82
82
82
82
82
82
82
83
84
85
86
87
89
90
92
94
96
99

101
103
105
108
110
113
115
118
120
123
126
128
1.31
134
137
140
143
146
150
153

TC # 243
(0F)

81
81
81
81
81
81
81
82
82
82
83
83
84
86
87
88
90
91
93
95
98

100
102
104
107
109
112
114
117
120
122
125
127
130
133
136
139
142
145
148
151

,OGA P

00

'V.
4fA¶ O'p

TC # 244
(OF)

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

100
102
104
107
109
112
114
117
119
122
125
127
130
133
136
139
142
145
147
151



Project No. 97259

Time
(min)

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 # 239
(OF)

160
163
166
170
173
176
180
183
186
189
192
195
198
200
203
205
208
211
213
215

215
406

TC # 240
(OF)

157
160
164
168
171
174
178
181
184
187
190
193
196
199
202
205
207
210
212
214

214
406

TVA/TSI

TC # 241
(0 F)

157
161
164
167
171
174
177
180
183
187
190
193
196
199
201
204
207
209
211
213

213
406

0

October 19, 1994

TC # 242
(0F)

156
159
162
165
169
172
175
178
181
185
188
191
194
198
201
204
207
209
211
213

213
407

TC # 243
(OF)

154
157
160
163
167
170
173
176
180
183
186
189
192
195
198
201
204
206
208
211

211
406

TC # 244
(0F)

154
157
160
163
166
169
172
175
178
181
184
187
190
193
196
199
201
204
206
208

208
406

P0 *,.

100

0,AO



Project No. 97259

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

TC # 245
(0F)

83
83
83
83
83
83
83
83
84
84
85
86
87
88
89
91
92
94
96
98

100
102
104
106
109
111
114
116
119
121
124
127
130
133
136
138
142
144
147
150
153

TC # 246
(OF)

82
82
82
82
82
82
82
83
83
84
85
86
87
88
90
91
93
95
97
99

100
102
105
107
109
111
113
116
118
120
123
126
129
132
135
137
140
143
145
148
151

TVA/TSI

TC # 247
(OF)

82
82
82
82
82
82
82
83
83
83
84
84
85
86
88
90
91
92
94
95
97
99

101
103
104
106
108
110
112
114
116
118
120
122
124
126
129
131
133
135
138

October 19, 199L 1

TC # 248
(0F)

82
82
82
82
82
83
83
83
83
84
84
85
86
88
89
90
92
93
95
97
99

101
103
105
108
110
112
115
117
119
122
124
127
130
133
135
138
141
144
147
150

TC # 249
(OF)

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

102
104
106
109
111
114
116
119
121
124
126
129
132
135
137
140
143
146
149
152

TC # 250
(OF)

82
82
82
82
82
82
82
83
83
83
84
84
86
87
88
89
91
93
95
97
99

101
103
106
108
111
113
116
118
121
124
126
129
132
135
137
140
143
146
149
152

4GA P0

* I
100 4TA



Project No. 97259 TVA/TSI

Time TC # 245 TC # 246 TC # 247
(min) (OF) (OF) (0 F)

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

Max Temp:
Max Allowed:

156
159
162
165
167
170
173
176
179
181
184
187
190
192
195
198
200
203
205
207

207
408

153
156
159
162
164
167
169
171
174
176
178
181
183
186
189
191
193
195
198
200

200
407

140
142
145
147
149
152
154
157
160
162
165
167
169
172
174
176
179
181
183
185

185
407

4 0.A

0

October 19, 1994

571
TC # 248 TC # 249 TC # 250

(aF)

153
156
160
163
166
169
172
175
178
181
184
187
190
192
195
198
200
202
204
206

206
407

(0F)

155
158
161
164
167
170
173
176
179
182
185
188
191
193
196
198
201
203
205
207

207
407

(0 F)

154
158
161
164
167
170
173
176
179
182
185
188
191
193
196
198
201
203
205
207

207
407

tA

Ir (a
14A',



Project No. 97259

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

TC # 251
(0F)

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

100
102
104
107
109
112
115
117
120
123
125
128
131
133
136
139
142
145
147
151

TC # 252
(0F)

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
112
115
118
120
123
126
128
131
134
137
140
142
145
148
151

TVA/TSI

TC # 253
(OF)

83
83
83
83
83
83
83
84
84
84
85
86
86
88
89
90
91
93
95
97
99

101
103
106
108
111
113
116
118
121
124
127
129
132
135
137
140
143
146
149
152

4
oGA P

0.

o 0
100IM-7

572
October 19, 1994

TC # 254
(0F)

82

82
83

83

83

83

83

83
83

84

84

85

86

87

88

89
91
92

94
96

98

100
102

104
107

109

112
114
117
120

122
125
128

131
134

136

139
142
145
148
151

TC # 255
(0F)

82
82
82
82
82
82
82
82
83
83
83
84
85
86
87
88
90
91
93
95
96
98

100
103
105
108
110
113
115
118
121
124
126
129
132
135
138
141
143
146
149



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

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 # 251
(OF)

154
157
160
163
166
169
172
175
178
181
184
187
190
192
195
198
200
202
204
206

206
406

TC # 252 TC # 253
(0F) (0F)

154
157
160
163
166
169
172
175
178
181
185
188
190
193
196
198
201
203
205
207

207
407

155
158
161
164
167
170
173
176
180
183
186
189
192
194
197
199
202
204
206
208

208
408

CA Po

0 A.

VO0

140A*

3 ', j

TC # 254
(0F)

154
157
160
163
166
169
172
175
178
181
185
188
191
194
196
199
201
203
205
207

207
407

TC # 255
(0F)

152
156
159
162
165
168
171
174
178
181
184
187
190
193
196
198
200
203
205
207

207
407



TVA/TSIProject No. 97259
October 19, 1994

TC# TC# TC# TC# TC# TC# TC # TC# TC# TC # TC # TC#

Time 256 257 258 259 260 261 262 263 264 265 266 267

(min) ('F) (0F) (0F) (0F) (0F) (0F) (0 F) (0F) (0 F)

0
1
2
3
4
5
6
7
8
9

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

82
82
82
82
82
82
82
83
83
83
84
84
85
86
87
88
89
91
92
94
96
98

100
102
104
107
109
112
114
117
120
122
125
128
131
134
137
140
143
145

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

101
103
106
108
111
113
116
119
122
124
127
130
133
136
139
142

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

101
103
106
108
111
113
116
118
121
124
127
130
133
136
139
142

%VAT

574

80
80
80
80
80
80
80
80
80
81

81

81

82
83

84

85
86

87

89

90

92'

93
95

97

100
102

104
107

109

112
115
117
120
123

126

128

131
134

137

80
80
80
80
80
80
80
80
80
80
81
81
82
82
83
84
85
87
88
89
91
93
94
96
99

101
103
106
108
110
113
116
119
121
124
127
130
133
136

80
80
80
80
80
80
80
80
80
80
81
81
82
82
83
84
85
86
88
89
90
92
94
95
97

100
102
104
107
109
112
115
117
120
123
126
129
132
135

140 ,•91, 138

0

80
80
80
80
80
80
80
80
80
80
81
81
81
82
83
84
85
86
87
88
90
91
93
95
96
99

101
103
105
108
110
113
116
118
121
124
127
130
133
136

79
79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
85
86
87
88
90
91
93
95
97
99

101
103
105
108
111
113
116
119
122
125
127
131
134

79
79
79
79
79
79
79
79
80
80
80
80
81
81
82
82
83
84
85
86
87
88
90
91
93
95
97
98

100
103
105
108
110
113
115
118
121
124
127
130

80
80
80
80
80
80
80
80
80
80
81
81
81
81
82
82
83
84
84
85
86
88
89
90
91
92
94
96
98
99

102
104
106
108
111
113
116
119
122
125

80
80
80
80
80
80
80
80
80
81
81
81
81
81
82
82
83
83
84
84
85
86
87
88
89
90
91
93
94
96
98
99

101
103
106
108
110
113
115
118

80
80
80
80
80
81
81
81
81
82
82
83
84
86
87
88
89
91
93
95
96
98

100
103
105
107
109
112
11.4
117
119
122
124
127
129
132
135
137
140
143

(0 F) (0 F) (0 F)



Project No. 97259 TVA/TSI

TC# TC# TC# TC# TC# TC# TC# TC#

Time
(min)

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

Max Temp:
Max Allowed:

256
(0F)

149
152
155
158
161
165
168
171
174
178
181
184
187
190
193
196
198
201
203
205
207

257
(OF)

145
148
151
154
158
161
164
167
171
174
177
181
184
187
190
193
195
198
200
202
204

258 259 260 261 262 263

(OF) (OF) (OF) (OF) (OF) (OF)

145
148
151
154
158
161
164
167
171
174
177
180
184
187
190
193
196
198
200
203
205

144
147
150
153
156
160
163
166
170
173
176
180
183
186
189
192
195
197
200
202
204

207 204 205 204
407 405 405 405

142
145

149

152

155

159

162
165

169

172
175

179
182

185
188

191

194

197
199

202

204

204
405

141
144
147
151
154
157
161
164
167
171
174
178
181
184
187
191
194
196
199
201
203

140
143
146
149
153
156
160
163
166
170
173
176
180
183
187
190
193
196
198
201
203

137
140
144
147
151
154
157
161
164
168
171
175
178
181
185
188
192
195
197
200
202

203 203 202
405 405 404

October 19, 1994

TC# TC# TC# TC#

264
(OF)

133
137
140
144
147
151
154
158
162
165
169
172
176
179
183
186
189
192
195
198
201

201
404

265(OF)

128
131
135
138
142
145
149
152
156
159
163
166
169
173
176
179
182
184
186
188
190

190
405

266
(OF)

121
124
127
131
134
137
141
144
148
151
155
158
161
164
167
170
172
175
177
179
181

267
(OF)

147
150
153
156
160
163
166
169
173
176
180
183
186
189
192
194
197
199
201
203
205

181 205
405 405

4 0jýA P0 ##

0 4

o 0

I90A

575



Project No. 97259 TVA/TSI October 19, 1994

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#

Time 268 269 270 271 272 273 274 275 276 277 278 279

(min) (OF)

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

10 82
11 83
12 84
13 85
14 86
15 88
16 89
17 91
18 93
19 95
20 97
21 99
22 101
23 104
24 106
25 108
26 111
27 113
28 116
29 118
30 121
31 124
32 126
33 129
34 131
35 134
36 137
37 1'40
38 142
39 145

(0F) (0F) (0F) (0F)

80
80
80
80
80
80
80
80
80
81
81
82
83
84
85
87
88
90
92
94
96
98

101
103
106
108
111
113
116
118
121
124
126
129
131
134
137
140
142
145

79
79
79
79
79
79
79
79
80
80
81
82
82
84
85
86
88
90
91
93
96
98

100
103
105
108
110
113
116
118
121
123
126
129
131
134
136
139
142
145

79
79
79

79

79

79
79
79

79
80
80
81

82
83

84

86

87

89
91

93

95

97

100

102

105

107

110
113

115
118
120

123

126

128

131

134

136

139

142

79
79

79

79

79
79

79

79
79

80
80

81

82

83

84

86

87

89

90

92

94

97

99

101

104

106

109
112

114
117

120
122

125

128

130

133

136

138

141

14 5 ,A4

* *1
0

79
79
79

79

79

79
79

79
80
80
81

81

82

83

84

86

87

88

90
92

94

96

98

100

103

106

108
111

113
116

119

121

124

127

130

132

135

138

141

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

102
104
107
109
112
115
117
120
123
126
129
131
134
137
140

144 143

100
16I M-10 $

5 "1

79
79
79
79
79
79
79
79
79
79
80
80
81
82
83
84
85
87
88
90
92
94
96
98

100
103
106
108
111
113
116
119
122
124
127
130
133
136
139
142

79
79
79
79
79
79
79
79
.79
79
80
80
81
82
83
84
85
87
88
90
92
94
96
98

100
102
105
108
110
113
115
118
121
124
127
129
132
135
138
141

80
80
80
80
80
80
80
80
80
81
81
82
82
83
84
85
86
88
89
91
92
94
96
99

101
103
105
108
110
113
116
118
121
124
127
130
133
136
139
142

80
80
80
80
80
80
80
80
80
80

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

102
104
106
109
111
114
117
120
122
125
128
131
134
137
140

79
79
79
79
79
79
79
79
80
80
80
81
81
82
83
84
85
86
87
89
90
92
94
96
98

100
102
105
107
109
112
115
118
120
123
126
129
132
135
138

(0 F) (0 F) (0 F) (0 F) (' F) (0 F) (0 F)



Project No. 97259 TVA/TS I

TC# TC# TC# TC# TC# TC# TC# TC#

Time 268 269 270 271

(min)

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

Max Temp:
Max Allowed:

272 273 274

(0 F) (°F) (°F) (0F) (0F) (°F) (°F)

148
151
154
158
161
164
167
170
174
177
180
183
186
189
192
195
197
199
201
203
205

205
405

148
151
154
157
160
164
167
170
173
176
180
183
186
189
192
194
197
199
201
203
205

148
151
154
157
160
163
166
169
173
176
179
182
185
188
191
194
196
199
201
203
205

205 205
405 404

147
151
154
157
160
163
166
169
172
175
179
182
185
188
191
193
196
198
200
202
204

204
404

147
150
153
156
159
162
166
169
172
175
178
181
184
187
190
193
196
198
200
202
204

147
150
153
156
159
162
165
169
172
175
178
181
185
187
190
193
196
198
200
202
204

146
149
152
155
158
162
165
168
171
174
178
181
184
187
190
192
195
198
200
202
204

October 19, 1994

TC # TC# TC# TC#

275 276 277 278 279
(0F) (0F) (0 F) (0F) (0F)

145
148
151
154
157
161
164
167
170
174
177
180
183
186
189
192
195
197
199
201
203

204 204 204 203
404 404 404 404

144
148
151
154
157
160
164
167
170
173
177
180
183
186
189
192
195
197
199
201
203

145
148
151
154
158
161
164
167
171
174
177
180
183
187
190
193
195
198
200
202
204

144
147
150
153
156
160
163
166
169
173
176
179
183
186
189
192
194
197
199
202
204

203 204 204
404 405 405

142
145
148
152
155
158
162
165
168
172
175
178
182
185
188
191
194
196
199
201
203

203
404

0A

'V
*?ORAT1

577



Project No. 97259 ~TVA/TSI Otbr1,19

TC # TC # TC # TC # TC # TC # TC # TC# TC# TC# TC# TC#
Time 280 281 282 283 284 285 286 287 288 289 290 291

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

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

10 80 80 80 79 80 81 84 83 81 81 81
11 81 81 81 80 80 81 85 84 82 82 82
12 81 81 81 80 80 82 87 86 83 83 83
13 82 82 82 81 81 82 88 88 85 85 85
14 82 82 82 81 81 82 90 90 87 87 87
15 83 83 83 82 82 83 92 92 89 89 89
16 84 84 84 83 82 83 94 94 91 91 91
17. 85 85 85 83 83 84 97 97 94 94 94
18 87 86 86 84 84 84 99 99 96 96 96
19 88 87 87 85 85 85 101 1 02 99 99 99
20 90 89 88 86 86 86 104 105 102 102 102
21 91 90 90 88 86 86 106 108 105 104 104
22 93 92 91 89 88 87 108 110 108 107 107
23 95 94 93 90 89 88 111 113 110 110 110
24 97 95 94 92 90 89 113 117 113 113 113
25 99 97 96 94 91 90 116 120 117' 117 117
26 101 100 98 96 93 92 118 123 120 120 120
27 103 102 100 98 95 93 121 126 123 123 123
28 106 104 102 100 97 94 123 129 126 127 126
29 108 106 105 102 98 96 126 132 130 130 130
30 111 109 107 104 100 97 128 136 133 133 133
31 113 112 110 106 102 99 131 139 136 136 136
32 116 114 112 109 105 101 133 142 140 140 140
33 119 117 115 111 107 103 136 145 143 143 143
34 122 120 118 114 109 105 139 149 146 147 147
35 125 123 121 117 112 107 142 152 150 150 150
36 128 126 124 120 114 109 144 155 153 153 154
37 131 129 127 123 117 112 147 158 156 157 157
38 134 132 130 126 120 115 150 162 160 160 160
39 137 135 133 129 123 117 153 165 163 163 163

4 A P0.

00

VR-

October 19, 1994Project No. 97259
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Project No. 97259 TVA/TSI October 19, 1994

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#

Time
(min)

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

Max Temp:
Max Allowed:

280
(0 F)

140
144
147
150
154
157
160
164
167
171
174
178
181
184
187
190
194
196
199
201
203

281
(0 F)

138
142
145
149
152
156
159
162
166
169
173
176
180
183
186
190
193
196
198
201
203

282 283
(OF) (OF)

136 132
140 136
143 139
147 143
150 146
154 150
157 153
161 157
164 161
168 164
171 168
175 172
178 175
182 178
185 182
189 185
192 189
195 192
198 195
200 198
203 200

203 203 203 200

404 404 404 404

284
(0F)

126
130
133
136
140
144
147
151
154
158
162
165
168
172
175
178
180
183
185
187
189

189
404

285
(0F)

120
123
126
129
133
136
140
143
147
150
154
157
160
163
166
169
172
174
176
179
181

286
(0 F)

155
158
161
164
167
170
173
176
179
182
185
189
191
194
197
199
201
203
205
206
208

181 208
406 405

287
(OF)

288
(0 F)

168
171
174
178
181
184
187
190
192
195
198
201
204
207
209
211
212
214
215
217
218

289 290
(0 F) (0F)

166 166
169 170
172 173
176 176
179 180
182 183
186 186
189 190
192 193
195 196
198 200
201 203
203 205
206 207
208 210
210 211
211 213
213 214
214 215
215 216
216 217

218 216 217
404 403 403

291
(OF)

167
170
174
177
180
184
187
191
194
198
201
204
206
208
210
211
213
214
215
216
217

217
402

4 Q~cA P0

# Ap

05,A
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Project No. 97259 TVA/TSI October 19, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 292 293 294 295 296 297 298 299 300 301 302 303

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

0

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

77 78
77 78
77 78
77 78
78 78
78 78
78 79
78 79
79 80
80 81
81 82
82 84
84 86
86 88
88 90
90 92
93 95
95 98
98 100

101 103
104 106
106 109
109 113
113 116
116 119
119 122
122 125
126 129
129 132
132 1.'35
136 139
139 142
142 146
146 149
149 153
153 156
156 159
160 163
163 166
166 169

78
78
78
78
78
78
79
79
80
81
82
83
85
87
89
91
94
97
99

1 02
1 05
108
i11
115
118
121
1 24
1 28
131
135
138
141
1 45
148
151
155
1 58
161
1 64
1 68

78
77
77
78
78
78
78
78
79
80
81
82
84
86
88
90
92
95
97

1 00
1 03
106
109
112
115
118
122
125
1 28
1 32
135
138
142
1 45
149
1 52
1 55
1 58
1 62

0

78
78
78
78
78
78
78
78
79
80
8.1
82
83
85
87
89
91
93
96
99

101
1 04
1 07
110
113
116
119
122
126
1 29
1 32
135
139
1 42
145
1 49
1 52
1 56
159

78
78
78
78
78
78
78
79
79
80
81
82
83
85
86
88
91
93
95
98
1 00
103
106
108
111
114
117
121
1 24
1 27
130
1 34
1 37
140
144
147
1 50
1 54
1 57
1 60

78
78
78

78
78
78
78
79
79
80
81
82
83
85
87
89

91
93
95
98

1 00
1 03
106
109
112
115
118
121
1 24
1 27
130
1 33
1 37
140
1 43
147
1 50

153
156

77
77
77
77

77
77
78
78
79
79
81
82
83
85
87
89
92
94
97
99

102.

78
78
78
78
78
78
78
79
79
80
81
82
84
86
88
90
92
94
97
99

102

77
78
78
77
78
78
78
78
78
79
80
81
82
84
86
88
90
92
94
97
99

77
77
78
77

77
78
78
78
79
80
81
82
83
85
87
89
91
93
96
99

101
1 04
1 07
109
112
115
118
121
1 24
1 27
1 30
1 34
1 37
140
1 43
146
1 49

1 53
156

160 159 158 155 149

10 f 0,

104 104 101
107 107 104
110 109 106
113 112 109
115 115 112
118 118 114
121 120 117
124 123 119
127 126 122
130 129 125
133 132 127
136 135 130
140 138 133
142 141 135
146 144 138
149 146 140

152 149 143
155 152 146

77
77
77
77
77
77
77
77
78
78
79
80
81
82
84
86
88
89
91
93
96
98

100
1 02
1 05
107
109
112
114
117
119
121
1 24
1 26
129
131
1 33

136
1 38

140



TVA/TSIProject No. 97259
October 19, 1994

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#

Time 316 317 318 319 320 321 322 323 324 325 326 327

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

77
77
77

77

77
78

78

79

81

83

86

88
91

95
98

102

106

110

115

119
124

128

133
137

142
146

150
155

159
163
167

172
176
180

184

188

191
195

198

201

78
78
78
78

78

78

79

79

81

82

84

87
90
93
96

100

104

108
113

117

122

127
132

137

142

147

152
157

162
166

171
176

180
185

189

193

197

200

203

207

77
77
77
77
78

78
78

79

81

83

85

89
92

96

100

105

109

114

118
123

128

133

138
142

147

152

156

161
165

170
174
178
182
186

190

193

197

200

204

208

77
77
77
77
77
77
78
78
79
81

8E
86

9E9(

100
105
11C
11•
12(
12.
13
13'
14
14
15
15
16
16
17
17
18
18
18
19
19
19
20
20
20

77 7ý
77 7ý
77 7ý
77 7.

77 7.

77 7,

78 7,

79 7
80 8
82 8
84 8
87 8:
90 8
93 8
97 9,

100 9
5 104 9

0 108 9
5 112 10
0 117 10
5 121 11
1 126 11
6 131 11
1 136 12
7 140 12

2 145 13
7 150 13

2 154 14
6 159 14
1 163 14
6 168 15

0 172 15

4 177 1E

8 181 1(

2 186 11
6 190 1;

9 194 1•

2 198 1•

'5 202 1

18 20g~ 11

*'9011

9

0
0
1
3
5
7
0
3
6

9
3
6
0
4
8
2
6

.1
'5
0
4

9

33

37

t4

t9

54

59

34

39

833

37

92

96

79
79
79
79
79
79
80
80
81
82
84
86
88
91
94
97

100
104
108
111
115
119
123
127
131
136
140
144
148
152
156
160
164
168
172
177
181
186
191
196

591

79
79
79
79
79
79
80
80
81
83
84
87
90
93
96
99

103
107
111
115
119
124
128
132
136
141
145
149
153
157
161
165
169
172
176
180
183
187
190
194

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

102
106
111
116
121
126
131
137
143
150
155
161
166
172
177
183
188
193
198
202
205
207
209

79
79
79
79
79
80
80
81
83
85
88
91
94
98

102
107
111
116
120
125
130
135
139
144
149
153
158
162
167
171
175
179
183
187
191
195
199
203
207
210

79 79
79 79
79 79
79 79
79 79
80 79
80 79
81 80
82 81
83 83
86 86
88 88
91 92
95 95
99 99

102 103
106 108
111 112
115 116
119 120
123 125
127 129
131 133
136 138
140 142
144 147
148 151
152 155
156 160
160 165
164 169
168 174
171 179
175 183
179 194
183 201
186 206
190 210
194 212
197 213

(0 F) (0 F) (0 F). (0F)



Project No. 97259 TVA/TSI October 19,19

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
Time 304 305 306 307 308 309 310 311 312 313 314 315
(min) (OF) (OF) (OF) (OF) (0 F) (0 F) (0 F) (OF) (OF) (OF) (0 F) (0 F)

0 77 78 78 77 77 78 78 77 77 78 78 77
1 77 78 78 77 77 78 78 77 77 78 78 77
2 77 78 78 77 77 78 78 77 77 78 78 77
3 77 78 78 77 77 78 78 77 77 78 78 77
4 77 78 78 78 78 78 78 77 77 78 78 77
5 77 79 79 79 79 78 78 78 77 78 78 77
6 77 81 81 80 81 78 78 78 78 79 79 78
7 78 83 84 83 84 79 79 79 78 80 80 79
8 78 86 87 86 87 79 81 81 79 81 82 80
9 78 89 91 90 90 80 84 83 81 84 84 82

10 79 93 96 95 94 81 87 86 84 87 88 84
11 79 98 101 100 98 83 91 90 87 90 91 87
12 80 103 106 105 102 85 95 94 91 95 96 90
13 81 108 112 110 106 87 99 99 95 100 101 94
14 82 113 118 115 111 90 104 104 100 106 106 98
15 83 118 124 121 115 92 109 109 106 113 111 102
16 84 124 130 127 120 95 115 114 111 121 117 107.
17 85 129 136 132 124 99 120 119 117 128 122 111
18 87 135 142 138 128 102 125 125 124 135 128 116
19 88 140 148 143 133 106 131 130 130 141 133 121
20 90 145 153 149 137 110 136 135 137 148 139 126
21 92 150 159 154 142 115 142 140 144 154 144 131
22 94 155 165 159 146 120 148 145 151 161 149 136
23 96 160 170 164 151 126 154 150 159 167 154 142
24 98 165 175 169 155 131 159 155 171 171 160 146
25 100 170 180 174 160 138 165 160 181 176' 165 151
26 102 174 185 179 164 145 170 165 193 180 171 156
27 104 179 190 183 168 154 174 171 200 184 177 160
28 106 183 195 187 172 165 179 175 201 188 184 165
29 108 188 199 191 176 169 183 180 204 192 192 169
30 109 192 203 196 181 173 188 185 205 195 197 173
31 111 196 207 200 184 179 193 189 207 198 201 178
32 113 201 211 204 187 184 198 194 209 202 204 182
33 116 209 213 208 191 189 203 200 210 207 207 185
34 118 212 214 210 196 192 207 207 211 209 209 189
35 120 212 214 212 200 194 210 210 211 210 211 193
36 122 213 216 214 204 196 211 211 212 211 212 196
37 124 213 217 215 208 198 211 212 212 212 213 199
38 126 213 216 216 211 200 212 213 212 213 214 202
39 128 212 217 218 213 202 212 214 212 213 214 205

4ý'C.A P 0 1

00

V .OR T
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Project No. 97259

TC # TC #

TVA/TSI October 19, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
Time

(min)

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

Max Temp:
Max Allowed:

304 305
(OF) (OF)

130 211
133 211
136 212
139 213
141 214
144 216
146 219
148 223
151 226
154 230
156 233
159 237
162 242
164 246
166 251
169 255
171 260
173 265
176 270
178 275
180 280

180 280
402 403

306
(OF)

218
216
218
221
221
225
228
232
236
241
245
250
255
261
266
272
277
283
288
294
299

307
(OF)

219
220
221
223
224
226
229
232
235
238
242
246
250
254
259
263
268
273
277
282
286

308
(OF)

215
216
217
218
219
220
221
222
223
225
227
229
231
233
235
237
240
242
245
248
251

309 310 311 312 313
(OF) (0 F) (OF) (OF) (0 F)

204 212 214 213 214
206 213 215 213 214
207 214 215 213 215
209 214 216 213 216
210 215 216 213 216
211 216 217 213 217
212 216 217 214 218
212 217 218 214 218
213 217 219 214 219
214 218 219 215 220
214 218 220 215 221
215 219 221 215 221
215 219 221 216 222
216 220 222 216 224
217 220 223 216 225
217 221 224 217 226
218 222 226 217 228
219 223 227 218 231
219 2124 229 219 233
220 225 231 221 236
221 226 233 222 240

299 286 251 221 226 233 222 240
403 402 402 403 403 402 402 403

314
(OF)

215
215
216
216
216
217
217
218
218
219
2 19
219
220
221
221
222
224
225
226
228
230

315
(OF)

208
210
212
214
214
215
215
216
216
216
217
217
217
217
218
218
219
219
220
220
221

~A ~
* 4.

o A

V*

230 221
403 402



October 19, 1994
Project No. 97259

Time 316 317
(min) (OF) (OF)

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

Max Temp:
Max Allowed:

204
207
209
212
213
215
216
216
216
216
216
216
216
217
217
217
217
218
219
219
220

209
212
213
214
214
215
215
215
216
216
216
216
216
217
217
217
217
218
218
218
219

318
(0F)

210
212
213
214
215
216
216
217
217
217
218
218
218
219
219
220
220
221
222
223
225

220 219 225
402 403 402

319 320 321 322 323
(OF) (OF) (OF) (OF) (OF)

210
212
214
214
215
215
216
216
216
216
217
217
217
218
218
219
219
220
220
221
222

209
211
212
213
214
215
215
216
216
217
217
217
218
218
219
219
220
221
222
223
224

222 224
402 402

200
205
212
212
213
213
214
214
214
214
214
215
216
216
217
217
218
218
219
220
220

200
205
208
211
212
214
215
215
216
216
216
216
216
217
217
217
217
217
217
217
218

198
201
205
207
209
211
213
214
215
215
216
216
216
217
217
217
217
217
218
218
219

220 218 219
404 404 404

TC# TC# TC# TC# TC#

324
(OF)

210
210
212
213
213
214
214
215
215
216
216
217
217
218
219
219
220
221
221
222
223

325 326 327
(° F) (0 F) (0 F)

213215
216
217
219
219
220
221
221
221
222
222
222
223
223
224
225
225
226
228
229

201
204
207
211
213
215
216
217
218
219
219
220
220
221
221
222
222
223
223
224
225

223 229 225

214
214
215
215
215
215
216
216
216
216
217
217
217
217
217
217
218
218
219
219
220

220

404 404 404 404

4 A P o.
0 .4

0

TC# TC# TC# TC# TC# TC# TC#

TVA/I'SI



Project No. 97259 TVA/TSI October 19, 1994

TC# TC# TC# TC# TC#
Time

(min)

Max Temp:
Max Allowed:

328
(0F)

214
214
215
215
217
218
219
220

221

221
222
223
224
225
226
227
228
230
232
234
236

329
(OF)

214
214
214
215
216
216
217
218
219
220
220
221

222
223
224
225
226
227
229
230
232

330
(0F)

213
213
214
214
214
214
215
215
215
215
216
216
216
217
217
217
218
219
219
220

221

236 232 221

404 404 404

331. 332
(OF) (OF)

214 210

214 211
214 213
214 213
215 213
215 214
215 214

215 214
215 -215

215 215
215 216
215 216
215 216
215 217
216 217
216 218
216 219
216 220
216 220

216 221

217 222

TC#. TC# TC#
333 334 335
(0F) (0F) (0F)

214 225
215 228

217 231
219 234

220 237

221 240

223 243

224 246
226 249

227 253

229 256

231 259

233 262

235 266

237 269

240 273
243 276

245 280

248 283
251 287

254 291

222
224
227
229
232
235
237
240
243
246
250
253
257
261
264
268
272
276
280
284
288

217 222 254 291 288
404 404 404 404 404

TC# TC# TC# TC#
336
(0 F)

213
214
214
216
217
219
221
223
225
227
229
232
235
238
241
244
248
251
255
259
264

264
404

337
(OF)

179
182
185
189
191
194
196
199
201
203
204
206
208
210
212
214
216
218
220
222
224

338
(OF)

185
189
192
195
198
201
203
205
207
208
210
211
213
214
216
218
220
222
225
227
230

339(0F)

189

192
195
198
201
203
205
207
209
210
211
212
213
214
216
217
219
221
223
225
227

224 230 227
404 404 404

4 A P 0 .

10

'9 
4k,'

I6RA0

5 S-



October 19, 1994Project No. 972 5959TS

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 340 341 342 343 344 345 346 347 348 349 350 351
(min) (OF) (0 F) (OF) (OF) (OF) (0 F) (OF) (OF) (0 F) (OF) (OF) (OF)

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

10 79 80 80 80 79 80 79 79 79 80 80- 80
11 80 81 81 81 80 80 80 80 80 81 80 80
12 81 82 82 82 81 81 81 81 81 81 81 81
13 82 83 83 83 82 82 81 81 81 82 82 82
14 84 84 84 85 83 83 82 82 82 83 83 83
15 86 86 86 86 84 85 84 84 84 85 84 85
16 88 89 88 89 86 87 86 86 86 86 86 87
17 91 91 91 91 88 90 88 88 88 88 88 89
18 94 94 93 93 91 92 90 90 90 90 90 91
19 97 97 96 96 93 95 92 92 92 93 92 93
20 101 100 99 99 96 98 95 95 95 95 95 96
21 105 104 103 103 100 101 98 98 98 98 98 99
22 109 108 106 106 103 105 102 102 101 101 101 102

23 113 112 110 110 107 109 106 106 105 104 104 106
24 117 116 114 114 111 113 110 110 108 108 108 109
25 122 120 118 118 115 117 114 114 113 112 111 113
26 127 125 123 122 119 121 118 118 117 116 115 117
27 131 129 127 127 124 125 123 123 121 120 120 121
28 136 134 131 131 128 130 128 128 126 125 124 126
29 140 138 136 136 133 134 133 132 130 129 128 130
30 145 143 141 140 137 139 137 137 135 134 133 135
31 149 147 145 145 142 143 142 141 140 138 137 139
32 154 152 150 149 147 148 146 145 144 143 142 144
33 158 156 154 154 151 152 151 150 149 148 146 149
34 163 161 159 158 156 157 155 154 153 152 151 153
35 168 166 164 163 160 161 159 158 158 157 156 158
36 172 170. 168 167 164 165 164 163 162 162 160 162
37 1.77 175 172 171 169 170 168 167 167 166 165 167

38 181 179 177 175 173 174 172 172 171 171 169 172

39 185 183 181 180 177 178 176 176 176 175 174 176
4 A P o.

0 Ap

1 .ORJA¶TO~

TVA/TSI



Project No. 97259

TC# TC# TC#
Time

(min)
340 341
(0F) (0F)

189
192
196

199
201
204
206

208
209
210
211
212
213
213
214
215
216
217
218

220
221

Max Temp:
Max Allowed:

187
191
194
198
201
204
206
208
209
210
212
212
213
214
214
215
215
216
217
218
219

342
(0 F)

185
189
192
196
199
202
205
207
208
210
211
212
212
213
214
214
215
216
217
217
219

221 219 219
403 404 404

TVA/TSI

TC# TC#
343
(OF)

184
188
191
195
198
201
204
206
208
209
210
211
212
213
214
214
215
216
217
218
219

219
404

344
(OF)

181
185
189
193
196
199
202
205
207
208
210
211
212
213
213
214
215
216
217
218
219

219
404

TC# TC# TC# TC#
345
(0 F)

182
186
190
194
197
200
203
205
207
208
210
211
212
212
213
214
215
216
217
218
219

346
(OF)

181
185
189
192
196
199
202
204
206
208
209
210
212
212
213
214
215
216
217
219
220

347
(0 F)

180
184
188
192
196
199
202
204
206
208
209
210
212
213
214
215
216
217
218
220

348
(OF)

180
184
188
192
196
199
202
204
206
208
209
211
212
213
214
215
216
217
218
220

221 222

219 220 221 222
404 404

October 19, 1994

TC# TC# TC#

349
(°F)

180
184
188
192
196
199
202
205
207
208
210
211
212
213
214
215
216
217
219
221
223

350 351
(0F) (OF)

178 180
183 185
187 189
191 193
194 196
198 200
201 203
203 205
206 207
208 209
209 210
211 211
212 213
213 214
214 215
216 217
217 218
219 220
220 222
222 224
224 226

223 224 226

404 404 405 404 404

94 04A 0o



October 19, 1994Project No. 97259TV/S

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
Time 352 353 354 355 356 357 358 359 360 361 362 363

(min) (0F) (0F) (0F) (0F) (0F) ,( 0F) (0F) (0F) (0F) (0F) (0F) (0F)

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

101
1 04
1 08
112
116
1 20
1 24
129
133
1 38
1 42
1 47
151
156
1 60
165
170
1 74
1 79

77 77
77 77
77 77
77 77
76 77
77 77
77 77
77 77
77 77
77 78
78 78
78 79
79 79
80 80
81 82
83 83
85 84
87 86
89 88
91 90
94 93
97 95

100 98
103 101
107 105
111 108
115 112
119 115
123 119
128 123
132- 127
136 131
140 135
145 140
150 148
155 155
160 162
165 167
170 172
175 177

77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
82
84
85
87
89
91
93
96
98

101
1 04
1 07
110
113
117
1 20
1 24
1 27
131
136
1 43
1 50
156
163
1 68

77
77
77
77
77
77
77
78
78
79
79
'80
82
84
85
88
90
93
95
98

102
1 06
1 09
113
117
121
1 25
129
1 32
136
140
144
148
1 52
1 55
159
163
1 67
170
174

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

102
1 06
110
115
119
1 23
1 28
1 32
136
1 40
145
1 49
153
1 57
161
165
169
1 73
177
181

GA p 0 .

00

V? O A1

77 77
77 77
77 77
77 77
78 77
77 77
78 77
78 77
78 77
78 77
79 78
79 79
81 79
82 81
84 82
86 85
88 87
91 90
94 93
97 96

101 99
105 103
109 107
113 111
117 115
121 119
125 123
130 127
134 131
138 136
142 140
147 144
151 148
155 152
159 156
163 161
168 165
172 169
176 174
180 178

77
77
77
77
77
77
77
77
77
78
78
79
80
81
83
85
87
90
93
96
99

103
1 07
il1
115
118
1 22
126
131
1 35
139
143
1 47
151
1 55
1 60
1 64
1 68
173
177

77
77
77
77
77
77
77
77
77
77
78
79
79
81
82
85
87
90
92
95
99

1 02
1 06
110
114
117
1 22
1 26
129
1 34
138
1 42
146
150
1 55
159
1 63
168
172
176

77
77
77
77
77
77
77
77
77
77
77
78
79
80
82
84
86
89
91
94
98

101
104
1 08
112
116
1 20
1 24
128
132
136
141
145
1 50
1 54
159
163
1 67
172
176

77
77
77
77
77
77
77
77
77
77
77
78
79
81
82
85
87
89
92
95
98

101
1 04
1 08
ill
115
119
1 23
1 27
1 32
136
141
145
150
1 54
159
163
1 68
172
177

TVA/TSI



Project No. 97259 TATIOtbr1,19

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
Time
(min)

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

Max Temp:
Max Allowed:

352
(0 F)

1 83
1 87
1 92
1 96
199
203
205
207
209
210
212
213
214
216
217
218
220
222
224
227
229

353 354 355 356
(OF) (OF) (OF) (OF)

180 181 172 178
185 186 177 181
189 191 181 184
194 196 187 188
198 201 194 190
202 205 204 193
205 207 208 195
206 209 210 197
208 210 210 198
209 211 210 200
210 211 211 201
211 211 211 202
212 212 212 203
212 212 212 205
213 212 212 206
214 212 212 208
216 212 212 210
217 212 212 212
219 212 212 215
221 212 212 217
223 212 212 220

229 223 212 212 220
404 402 402 402 402

357
(OF)

1 84
1 88
191
195
1 98
200
202
204
206
207
208
210
211
212
214
215
217
219
222
225
227

358 359
(OF) (OF)

184 182
188 186
192 190
195 193
198 197
201 200
203 202
205 205
207 207
208 208
210 209
211 210
212 211
213 212
214 213
216 214
217 214
219 216
220 217
222 218
225 219

227 225 219
403 402 402

360 361 362 363
(OF) (OF) (OF) (OF)

181 181 180 181
185 185 184 185
189 189 188 189
193 193 192 192
197 196 196 196
199 199 198 198
202 202 201 201
205 204 203 203
206 206 205 205
208 208 207 207
209 209 208 208
210 210 209 209
211 211 210 210
212 212 211 211
213 213 212 212
213 214 213 212
214 215 213 213
215 216 214 214
216 217 215 214
217 218 216 215
218 219 217 216

218 219 217 216
402 402 402 402

40 A5

100
'9 0 ftVV

October 19, 1994TVA/TSI



Project No. 97259 TVA/TSI October 19, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 364 365 366 367 368 369 370 371 372 373 374 375

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

76
76
77
76
77
77
77
77
77
77
77
78
80
82
84
87
89
91
94
96
99

102
1 06
109
113
117
121
1 25
129
1 34
1 38
1 43
147
1 52
156
1 60
1 65
169
173

77
77
77
78
78
78
78
78
78
78
78
79
80
82
84
86
88
91
93
96
99

103
1 06
109
113
118
1 22
1 26
131
1 35
139
144
148
1 53
1 57
161
1 66
170
174

77
76
76
77
76
77
77
77
77
77
77
78
79
80
81
83
85
87
90
93
95
99

1 02
106
1 09
113
117
1 22
126
1 30
135
139
144
148
1 53
1 57
161
166
170

77
77
77
77
77
77
77
77
77
77
77
78
79
79
81
82
84
86
88
91
93
96
99

102
1 06
109
113
117
121
1 26
1 30
1 34
139
143
148
152
1 57
162
1 66

76
76
76
76
76
77
77
77
77
77
77
78
78
79
80
81
83
85
87
89
91
94
97

100
104
107
ill
115
119
1 23
127
132
136
141
145
1 50
1 55
159
1 64

39 177 178 174 171 169 1
4 0CA Po,

e4*.

77
77
77
77
77
77
77
77
77
77
77
78
79
79
80
81
83
84
87
89
91
93
97

1 00
103
1 06
110
114
118
122
1 26
131
135
1 40
144
1 49
1 54
1 58
1 63

77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
82
83
85
86
89
91
93
96
99

102
106
1 09
113
117
121
125
130
135
139
144
149
1 53
158
1 63

77
77
77
77
77
77
77
77
77
77
77
77
78
78
80
81
82
84
86
88
90
93
95
98

101
1 05
108
112
116
120
1 24
129
1 33
1 38
143
147
1 52
1 57
162

76
76
76
76
76
76
76
76
77
77
77
77
78
78
79
80
81
83
85
86
89
91
94
97

1 00
1 03
1 06
110
114
118
1 22
1 26
130
135
1 39
144
148
1 53
1 58

77
77
78
77
77
77
77
77
77
77
78
78
78
79
79
80
81
82
84
86
88
90
92
95
98

101
1 04
1 08
ill
115
119
1 22
1 26
1 30
1 34
1 38
142
147
151

77
77
78
77
78
78
77
78
78
78

.78
78
78
79
79
80
81
81
82
84
85
87
89
91
93
96
98

101
1 04
1 07
110
113
117
120
123
1 27
1 30
1 34
138

77
77
77
77
77
77
77
77
78
78
79
80
81
83
84
86
88
91
94
97

1 00
1 03
106
110
114
118
1 22
1 26
1 30
134
139
1 43
1 47
151
155
1 59
163
1 67
172

68 167 166 162 156 141 176

1004AT2

500



October 19, 1994

TC# TC# TC#
Time 364 365

(min) ( 0F) ( 0F)

40 181 182
41 185 186
42 189 190
43 193 1.93
44 196 197
45 199 199
46 201 202
47 203 204

48 205 206
49 207 207
50 208 209

51 209 210
52 210 211
53 211 212
54 212 214
55 213 215
56 213 216
57 214 217
58 215 219
59 216 220
60 218 222

366
(OF)

179
183
187
190
194
197
200
202
204
206
208
209
210
212
214
215
217
219
221
222
225

TC# TC# TC# TC#
367
(OF)

175
180
184
188
191
195
198
201
203
205
207
208
210
211
212
214
215
217
219
220
222

368
(OF)

174
178
182
186
190
194
197
200
202
204
206
207
209
210
211
212
214
215
217
218
220

369 370
(OF) (OF)

173 172
177 177
182 181
186 185
190 189
193 193
197 196
200 199
202 202

204 204
206 206
208 207
209 209
210 210
212 212
213 213
214 214
216 216
217 217
219 219
221 221

TC# TC# TC # TC# TC#
371
(OF)

171
176
180
184
188
192
195
198
201
203
205
206
208
209
211
212
214
215
217
218
220

372 373
(OF) (OF)

167 160
172 165
176 169
181 174
185 178
189 183
193 187
196 191
199 194
201 196
203 199
204 201
206 202
208 204
209 205
211 207
212 208
214 209
214 210
216 210
217 211

MaxTemp: 218 222
MaxAllowed: 401 402

225 222 220 221 221
402 402 401 402 402

220 217 211
402 401 402

201 214
402 402

0r A A .

'V
'10 R A1l

374
(OF)

145
149
153
157
161
165
169
174
178
182
185
187
190
192
193
195
196
198
199
200
201

375
(OF)

180
183
187
191
193
196
198
199
201
202
203

204
204
205
206
207
208
209
211
212
214

TVA/TS IProject No. 97259



Project No. 97259 TVA/TSI October 19, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 376 377 378 379. 380 381 382 383 384 385 386 387

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

77
77
77
77
77
76
77
77
77
77
78
79
80
82
84
86
88
91
94
97

1 00
1 04
1 08
112
116
1 20
1 25
1 29
1 33
1 38
1 42
146
150
1 54
158
1 63
1 67
171
1 75
179

121 131
125 135
129 138
133 141
137 144
141 146
144 149
148 152
152 155
156 158
160 162
164 166
167 169
172 173
175 177
180 181

77
77
77
77
77
77
77
77
78
79
80
81
82
84
86
89
92
95
98

1 02
1 05
109
113
117

78
77
77
77
77
78
78
79
81
82
84
86
88
90
93
97

100
1 04
108
ill
115
119
1 23
1 27

72
72
72
72
72
72
7.
7.

81
8

8
8
98

9,
9,
10
10
10
10
11
11
12
12
13
13
13
14
14
14
15
15
16
16
16
17
17
17

'V44T

5?-(1

1 77 7
1 77 7
1 77 7
1 77 7
7 77 7
7 77 7
7 77 7
7 77 7
8 77 7
9 78 7
0 78 7
1 79 7
3 80 8

4 81 8
7 83 8

0 85 8
3 88 8
6 91 E
o 93 E
3 97
7 100
1 104 1(
5 108 1(
9 112 1(
3 116 11
7 120 1-
1 124 1~
5 128 1~
8 132 1~
2 136 1~
5 140 1.
9 144 1
2 149 1
6 153 1~
0 157 1

3 161 1

7 165 14
1 170 1'
5 174 1'
9 178 1

OppA PO

0 .

8
'8
'8
'8
'8
'8
'8
'8
'8
'8
'9
'9

0

)2

13

17

42

50

)54
59
63
68
721
77

77
77
77
77
77
77
77
78
78
79
79
80
81
82
84
85
87
90
92
95
98

1 02
105
1 09
112
116
120
1 24
1 28
1 32
1 37
141
145
1 50
1 54
1 58
163
1 67
172
176

76
76
76
76
76
77
77
77
77
78
79
79
80
82
83
85
87
89
92
94
97

1 00
104
1 07
ill
115
119
1 23
127
131
136
140
1 44
149
1 53
158
1 63
1 67
172
176

77
76
77
77
76
76
77
77
77
77
78
79
80
81
83
84
86
89
91
94
97

100
1 03
1 07
110
114
118
1 22
127
131
135
1 40
1 45
1 50
1 54
159
1 64
168
173
1 77

77
77
77
77
77
77
77
77
77
77
78
78
79
81
82
84
86
88
90
93
96
99

1 02
1 06
109
113
117
121
1 25
130
1 34
139
1 43
148
1-52
1 57
161
166
170
175

77
77
77
77
77
77
77
77
77
77
7 8'
78
79
80
82
84
85
88
90
92
95
98

1 02
1 05
109
113
117
121
125
129
133
138
142
1 46
151
155
160
1 64
169
1 73

76
76
76
76
76
76
76
76
76
77
77
78
78
79
81
82
84
86
88
90
93
96
99

1 03
106
110
114
118
1 22
126
130
135
139
1 44
148
153
1 57
1 62
1 67
.172



Project No. 97259 TVA/TSI October 19, 1994

TC# TC# TC# TC# TC#
Time

(min)

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

Max Temp:
Max Allowed:

376
(0 F)

183
187
191
194
197
200
202
204
205
207
208
208
209
210
211
212
212
213
214
216
217

377
(OF)

184
188
191
195
198
201
203
205
207
208
209
210
211
212
213
213
214
214
215
216
217

217 217
402 402

378
(aF)

185
188
192
195
198
201
204
206
207
209
210
211
212
212
213
214
214
215
216
216
217

217
403

379
(0F)

183
187
191
194
197
200
203
205
207
208
209
210
211
212
212
213
214
214
214
215
216

216
402

380
(OF)

182
187
190
194
197
200
203
205
207
208
210
211
211
212
213
213
214
215
215
216
216

TC# TC# TC# TC# TC# TC# TC#
381
(OF)

181
185
189
193
197
200
203
205
207
209
210
211
212
213
213
214
215
215
216
216
217

382
(OF)

181
185
189
193
197
200
203
205
207
208
210
211
212
212
213
214
214
215
215
216
217

383
(OF)

181
185
189
192
196
199
202
204
206
207
209
210
210
211
212
212
213
214
215
215
216

216 217 217 216
402 403 402 401

384
(0 F)

181
185
189
193
197
200
202
204
206
208
209
210
211
212
212
213
214
215
216
217
219

219
402

385
(0F)

179
183
187
191
195
198
201
203
205
207
208
209
210
211
212
213
215
216
217
219
221

386 387
(0F) (0F)

178 176
182 181
186 185
190 189
194 193
197 197
200 200
203 202
205 204
206 206
208 207
209 209
210 210
211 211
212 212
214 213
215 214
216 215
217 216
219 218
220 219

221 220 219
402 402 401

# $.A P0 e

0 *P

VO

593



Project No. 97259 TVA/TSI

TC # TC # TC # TC # TC # TC # TC # TC #

October 19, 199454

TC # TC # TC # TC #

Time 388 389 390 391 392 393 394 395 396 397 398

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

0 77 77 77 77 77 77 77
1 77 77 77 77 77 77 77
2 77 77 77 77 77 77 77
3 77 77 77 77 77 77 77
4 77 77 77 77 77 77 77
5 77 77 77 77 77 77 77
6 77 77 77 77 77 77 77
7 77 77 77 77 77 77 77
8 77 77 77 77 77 77 77
9 77 77 77 77 77 77 78

10 77 77 77 77 77 77 78
11 78 78 78 78 78 78 79
12 78 78 78 79 79 78 80
13 79 79 79 79 80 79 81
14 80 80 80 81 81 79 82
15 82 81 82 82 82 81 84
16 83 83 83 84 84 82 86
17 85 85 85 85 86 84 88
18 87 87 87 87 88 85 90
19 89 89 89 90 90 87 93
20 92 91 92 92 92 89 95
21 95 94 94 95 95 91 98
22 98 97 97 98 98 93 101
23 101 100 100 101 101 96 105
24 104 103 103 104 104 99 108
25 108 107 107 108 107 101 111
26 112 111 111 112 111 104 115
27 116 115 114 115 114 107 119
28 120 119 118 119 118 110 122
29 124 123 122 123 121 114 126
30 128 127 -126 127 125 117 130
31 132 131 130 131 129 120 134
32 137 135 134 135 132 124 138
33 141 140 139 139 136 127 142

34 146 145 143 143 140 131 146
35 150 149 148 147 144 134 151
36 155 154 152 152 148 138 155
37 160 159 157 156 152 142 159
38 165 163 162 161 156 145 164
39 169 168 167 165 160 149 168

CGA P

0

77
77
77
77
77
77
77
77
77
77
78
79
80
81
82
84
86
88
90
93
96
99

1 02
106
109
113
117
121
1 25
129
1 34
1 38
1 42
147
151
1 55
1 60
1 64
169
173

77
77
77
77
77
77
.77
77
77
77
78
79
79
80
82
84
86
88
90
93
96
99

1 03
1 06
110
114
118
122
1 26
1 30
1 35
139
143
1 48
1 52
156
161
165
170
1 74

77 77
77 77
77 77
77 77
77 77
77 77
77 77
77 77
77 77
77 77.
77 77
78 78
79 79
80 80
81 81
83 83
85 85
87 88
90 90
92 93
95 96
98 100

102 103
105 107
109 110
113 114
117 118
121 122
125 126
129 130
133 134
137 138
142 142
146 146
150 150
154 155
159 159
163 163
168 167
172 172

10
O90Aft 0~

399

77
77
77
77
77
77
77
77
77
77
77
78
79
80
81
83
86
88
91
94
98

101
105
108
112
116
120
1 23
127
131
1 34
138
142
1 46
1 50
1 54
158
162
1 66
171



Project No. 97259

TC# TC# TC# TC#

Time
(min)

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

Max Temp:
Max Allowed:

388 389
(0 F) (0 F)

174
179
183
187

191
195

198

201
203
205
207

208
210
211
212
213
214
215
216
218
220

220
402

173
178
182
186
190
194
197
200
203
205
206
208
209
210
212
213
214
215
217
218
220

390
(0 F)

171
176
180
185
189
193
196
199
202
204
206
207
209
210
211
213
214
215
217
218
220

391
(0 F)

170
174
178
183
187
191
194
198
201
203
205
207
208
210
211
212
214
215
216
218
219

595October 19, 1994TVA/TSI

TC# TC# TC# TC# TC# TC# TC# TC#

392 393 394 395 396 397 398 399
(0F) (0F) (0F) (0F) (0F) (0F) (0F) (0F)

164
168

172
176
181
185
190

194
198
201
203
205
207
208
210
211
212
212
213
213
214

220 220 219 214
402 402 402 402

153
157

161
165
169
173
178
183

188
192
195

199
202
205
207
209
211
212
213
213
214

214
402

172
176
180
184

187

190

193

195
197

198

199

200
201
202
202
203
202

200
198

194

193

203
402

177
181
185
188
191
194

197
199
200
202
203

204

204
205
206
206
206
200
197

197
198

178
182
186
190
193
195
198
200
201-
203
204
204
205
205
206
206
207
207
206
206
206

176
180
184
188
191
194
197
199
201
202
203
204
205
205
206
206
206
207
208
208
209

176 175
180 179

184 183
187 186

191 190
194 193

196 195

199 198
201 200

202 201

203 203
204 203

204 204
205 205

206 205

206 206
206 206

207 207
208 208

209 209
210 211

206 207 209 210 211
402 402 402 402 402

4 Q' A P0 e

10

Oft0A¶Oe



Project No. 97259 TATIOtbr1,19

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
Time 400 401 402 403 404 405 406 407 408 409 410 411

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

0
1
2
3
4
5
6
7
8
9

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

77
77
77
77
77
77
77
77
77
77
77
78
79
80
82
85
88
92
95
98

1 02
1 05
109
113
116
1 20
1 23
127
1 30
133
136
140
1 43
1 46
1 50
1 54
1 57
161
1 65
169

76
76
76
76
76
76
76
76
76
76
77
78
82
86
92
97

103
1 08
112
117
121
1 25
129
132
135
1 38
141
143
1 45
147
1 49
151
1 54
1 56
1 60
1 62
166
169
173
1 76

76
76
76
76
76
76
76
76
76
76
78
82
89
96

1 05
ill
116
121
125
1 29
1 32
136
138
1 40
142
143
1 45
146
1 47
148
1 50
1 52
1 54
156
159
161
1 65
1 68
171
175

76
76
76
76
76
76
76
76
76
76
77
78
82
87
92
97

101
1 06
109
113
116
1 20
123
1 26
129
131
1 33
136
1 38
140
1 43
145
1 48
1 50
1 54
1 57
1 60
1 64
168
1 72

76
76
76
76
76
76
76
76
76
76
76
77
78
79
81
83
86
90
93
96
99

103
1 06
110
113
117
120
1 24
1 27
131
1 34
138
141
145
149
1 53
1 57
1 62
166
170

76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
81
82
85
87
90
92
96
99

1 02
106
1 09
113
117
121
1 25
T29
1 34
138
1 42
147
151
1 56
161
165
170

4 A P 0 -

0A

VO

76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
81
83
85
87
89
92
95
98

101
1 04
108
112
116
1 20
1 25
1 30
1 35
139
144
149
1 54
159
163
1 68

76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
82
83
85
87
89
92
95
98

101
1 04
1 08
112
116
121
125
130
135
140
145
150
155
1 60
165

76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
83
85
87
89
91
94
97

1 00
1 04
1 07
ill
115
1 20
1 24
129
1 34
139
1 44
149
1 55
1 60
165

76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
83
85
86
89
91
94
97

1 00
1 04
1 08
111
115
1 20
1 24
129
1 34
139
1 44
149
1 54
159
1 64

76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
79
80
82
84
85
87
90
92
95
98

101
1 04
108
112
116
1 20
1 25
129
134
139
144
148
1 53
1 58
1 63

76
76
76
76
76
76
76
76
76
77
77
77
77
78
78
79
80.
81
82
84
86
88
90
92
95
98

101
1 04
1 08
112
116
120
1 24
1 28
133
1 38
.142
146
151
158

TVAITSI October 19, 1994



October 19, 1994

TC# TC# TC# TC# TC# TC# TC# TC#
403 404
(0F) (OF)

Time
(min)

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

400
(OF)

173
177
181
185
188
191
194

197
199
201
202

203
204
204

205
205
206
207
207
208
210

401
(OF)

180
184
188
191

195
198
200

203
205
206
207
209
210

211

211
211

212
212

213
214

215

402
(OF)

179
182
186
190
193
196
199
201
203
205
206
208
209
210
210
211
211
212
213
213
215

405
(OF)

174
179
183
187
191
195
198
200
202
204
206
208
209
209
209
209
211
212
213
214
215

406
(OF)

173
177
182
186
190
194
197
200
202
204
206
208
208
209
209
210
211
212
213
214
215

Max Temp:
Max Allowed:

210 215 215 215 215 215 215 214
402 401 401 401 401 401 401 401

215 215
401 401

PC A A 0

10,
'70A1

176
180

183

187

191

194

197
200

202

204

206
207

208

209
209
210

210

211

212
213

215

174
178
183
187
190
194
197
200
202
204

.206
207
208
209
209
209
210
211
212
213
215

407
(OF)

170
175
179
184
188
192
196
199
202
205
206
207
207
208
208
209
210
211
212
213
214

TC# TC# TC# TC#
408 409 410 411
(OF) (OF) (OF) (OF)

170 169 170 168
174 174 176 174
179 179 182 180
184 185 188 185
189 190 193 191
193 194 198 196
197 199 202 198
201 202 204 199
204 205 205 200
206 206 206 200
206 206 206 200
207 206 206 200
207 206 206 198
207 206 205 193
208 207 203 192
209 207 203 196
210 209 206 201
211 210 209 204
212 212 211 206
214 213 213 208
215 215 215 209

215
401

209
401

TVA/TSIProject No. 97259



Project No. 97259

TC # TC #
Time 412 413

(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

76
76
76
76
77
76
76
76
77
77
.77
77
77
77
78
78
79.
80
81
82
84
85
87
88
90
93
95
97

1 00
1 03
1 06
110
114
117
121
1 25
1 29
1 33
136
140

76
77
76
.76
77
77
77
77
77
77
78
79
79
80
81
83
84
86
88
90
92
95
97

100
103
1 06
109
112
116
119
123
1 26
1 30
1 33
1 37
140
1 44
147
1 50
1 54

TVArTSI

TC # TC # TC # TC # TC # TC # TC #

October 19, 1994

TC # TC # TC #
414 415 416 417 418 419 420 421 422
(0F) (0F) (0F) (0F) (0F) (0F) (0F) (0F) (0F)

76
76
76
76
76
76
76
76
77
77
77
78
79
79
80
82
83
85
87
89
91
94
97
99

1 02
1 06
109
112
116
120.
1 24
1 27
131
1 35
139
143
147
1 50
1 54
1 57

76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
81
82
84
85
88
90
93
95
98

101
104
1 08
ill
115
119
1 22
1 26
130
1 34
138
142
147
1 50
1 54
1 58

76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
82
83
85
87
90
92
95
98

101
104
1 08
ill
115
119
1 23
1 26
131
1 35
139
1 43
147
151
155
1 59

76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
81
82
84
86
88
91
94
96
99

1 03
1 06
110
113
117
121
1 25
1 29
1 33
1 37
141
145
149
1 53
1 57
161

76
76
76
76
76
76
76
76
76
76
76
77
78
78
79
81
83
85
87
90
93
96
99

102
1 06
110
113
117
121
125
129
132
1 36
140
1 44
1 48
1 52
156
159
163

76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
81
83
85
87
90
93
96
99

1 02
1 06
110
113
117
121
125
129
133
1 37
141
1 45.
149
1 53
156
1 59
163

76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
86
88
91
94
97

1 00
103
1 07
110
114
118
1 22
125
129
1 33
1 37
141
1 45
149
1 52
1 56
159

76
75
76
77
76
77
75
75
77
76
76
76
77
78
78
80
82
82
84
85
89
90
93
96

100
1 02
1 05
109
113
116
118
123
126
1 30
133
1 37
141
1 45
1 49
1 53

76
75
76
77
76
77
75
75
77
76
76
76
77
78
77
80
81
80
82
84
87
88
90
93
96
98

101
1 04
1 08
i11
113
117
121
1 24
1 27
131
1 36
139
1 43
1 47

423
(OF)

76
75
76
77
76
77
75
76
77
76
76
76
77
78
77
80
80
80
82
83
86
87
89
91
94
96
98

102
1 05
1 08
110
114
117
121
1 24
1 28
1 32
135
1 40
1 43

4 A P0

* I.AT

,D598



Project No. 97259

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC # TC#
Time 412 413 414

(mrin) (0F) (0F) (0F)

145
150
154
159
163
167
171
174
178
181
183
185
187
190
191
193
195
196
198
199
201

157 161
160 165
163 168
167 171
169 174
172 177
174 180
177 183
179 186
181 188
183 190
185 192
187 194
189 195
190 197
192 199
193 200
195 202
196 203
197 205
199 206

201 199 206
401 401 401

415.
(0F)

162
166
169
173
176
179
182
1 85
188
190
192
194
196
198
200
202
203
205
206
208
210

416
(OF)

163
167
170
174
177
180
183
186
189
191
193
195
197
199
201
203
205
206
208
210
212

417
(OF)

164
168
171
175
178
181
184
186
189
191
194
196
198
199
201
203
205
207
209
211
213

418 419
(0 F) (0F)

167
170
173
176
179
182
184
187
189
192
194
196
198
200
202
204
206
207
209
211
214

166
170
172
176
178
181
184
187
189
191
194
196
198
199
201
204
206
207
210
212
214

210 212 213 214 214
401 401 401 401 401

420 421
(OF) (OF)

163 156
167 161
170 164
173 167
176 171
179 174
182 177
185 181
187 184
190 187
192 190
195 192
197 195
199 197
201 200
204 203
206 206
208 208
210 210
213 213
216 215

216 215
401 401

,o~A Po

00

Oft ATO~

422
(OF)

150
156
159
162
166
169
173
177
180
183
187
190
193
195
198
201
204
206
209
212
214

214
401

423
(OF)

147
152
155
159
162
166
170
174
177
181
185
188
191
193
196
199
202
205
207
210
212

212
401

Max Temp:
Max Allowed:

TVA/TS I October 19, 1994



October 19, 1994
TVA/TSIProject No. 97259

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#

Time 424 425 426 427 428 429 430 431 432 433 434 435

(min) (aF) (0F) (0F) ( 0F) (0F) (0 F) (0F) (0F) (0F) (0 F) (0 F) (0F)

76 76 76
77 77 77

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

75
76
77
76
76
76
77
78
77
79
80
80
81
82
85
86
88
90
93
95
97

100
104
107
108
112
115
119
122
126
130
133
137
141

75
76
77
76
76
76
77
78
77
79
80
79
81
82
85
86
88
90
93
94
96
99

103
105
107
111
114
117
120
124
128
131
135
139

76
76
77
76
76
76
77
78
77
79
80
79
81
82
85
85
87
89
92
94
96
99

102
104
106
110
112
116
119
122
126
129
133
137

76 76 76 76
77 77 77 77

7
7
7
7
7
7
7
7
7
7
8
7
8
8
8
8
8
8
9
9
9
9
10
10
10
10
11
11
11
12Ir
12I
12Il
13

6 76 7
6 76 7

7 77 7

6 76 7

6 76 7

6 76 7

7 77 7

8 78 7

7 77 7

9 79 7

0 80 8
9 79 7

1 80 8
2 81 8
4 84 8

5 84 8

7 86 8
9 88 8
2 91 9
3 92 c
5 94 E

8 97 c
)1 100
)4 102 1(
'5 104 1(
9 107 1(
2 110 1
5 113 1
8 1.16 1

21 119 1
25 123 1
28 126 1
32 130 1
36 134 1
o G A P0 .-

* 4.AT

6
6
7
6
6
6
7
8
7
9
.0
.9
30
1
3
3

15
17

0
;1

2
g5

28
00

)01

)5

08

11
13
16
20
23
27
30

76
76
77
76
76
76
77
78
77
79
79
78
79
80
82
83
84
86
88
89
91
93
96
98
99

102
105
108
110
113
117
119
123
127

76 76
77 77

77
77
76
76
76
76
76
78
78
78
78
79
80
81
81
82
83
85
86
87
90
92
93
95
97

100
101
105
106
109
111
114
119
122

78
78
77
78
79
79
80
83
84
85
87
90
92
94
96
99

102
106
109
111
115
119
121
125
128
132
134
139
141
145
148
151
156
159

77
77

76

77

77

78

78
81

82

83
84

87
89

91

93
96

99

103

106
108
113
117
120
124
128

132

135
140
143
147

150

154

159

163

76 76
77 77
77 77
77 77
76 .76

76 76
77 76
77 77
77 77
80 79
80 80
81 81
83 82
85 84
87 87
89 88
91 90
93 92
96 95

101 100
104 103
106 105
111 110
115 114
118 117
122 121
126 125
131 130
134 133
139 139
142 142
146 146
150 150
155 155
160 160
164 164



601

Project No. 97259

TC# TC# TC# TC#
Time

(min)

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

Max Temp:
Max Allowed:

424 425
(0F) (OF)

145

150

153

157

160

164
168

172
176
179
183
186

189
192
195
198
201
204
206
209
211

142
148
151
155
158
162
166
170
174
178
181
185
188
190
194
197
200
203
205
208
210

211 210
401 401

426
(OF)

140
146
149
153
156
160
164
168
172
176
180
183
187
189
193
196
199
202
204
207
209

209
401

427
(OF)

139
144
148
152
155
159
163
167
171
175
179
182
186
188
192
195
198
201
204
207
209

TVA/TSI

TC# TC# TC# TC# TC#
428
(OF)

137
142
146
150
153
157
161
165
169
173
177
180
184
187
191
194
197
200
202
205
207

429
(OF)

134
139
142
146
150
154
158
162
166
170
174
177
181
184
188
191
194
197
199
202
204

430
(OF)

130
135
139
144
148
153
156
158
161
166
170
173
177
180
184
187
190
193
195
197
199

209 207 204 199

401 401 401 401

431
(OF)

127
131
136
140
147
152
155
157
157
161
163
166
169
173
176
178
181
183
186
188
189

432
(OF)

162
165
169
171
175
177
180
183
184
188
188
190
192
194
196
196
196
197
197
196
193

October 19, 1994

TC# TC# TC#

433
(OF)

166
170
174
176
180
182
186
189
190
194
195
196
198
201
203
203
205

.206
205
205
204

434
(OF)

167
171
175
177
182
184
188
191
192
196
197
199
201
203
205
206
207
209
211
211
212

435
(OF)

167
171
176
178
182
185
188
191
193
196
197
199
202
204
206
207
209
210
212
213
214

189 197 206 212 214
402 403 402 402 402

,,rcA P 0 .

00

VO

Of4T 0



602
Project No. 97259 TVA/TSI October 19, 1994

Time 436 437
(min) (OF) (0F)

77
76

77
76
76

76

77
76

76

76

76
76

77

79
80
80
82

84

87

89
90

93

96

100
103
105

111
114
117
121
126
130
133
139
142

146
150

155

160

77
76
77
76
76
76
77
76
76
76
76
76
77
79
80
81
82
84
87
89
91
94
97

101
104
107
112
115
118
122
126
131
133
138
141
145
149
154
159

438
(fF)

76
75
76
75
74
75
76
75
74
75
75
75
76
78
79
80
82
84
87
90
92
95
98

102
105
108
113
116
119
122
126
130
132
137
140
144
148
152
157

TC# TC# TC# TC# TC# TC#
439
(OF)

77
76
77
76
75
76
77
76
75
75
76
76
76
79
79
80
82
84
87
89
91
93
96

101
104
106
111
114
117
120
124
128
130
135
138
141
145
149
154

440
(OF)

77
76
77
76
75
76
77
76
75
75
76
76
76
78
78
79
80
82
85
86
88
90
93
97

100
102
107
110
113
116
120
124
126
131
133
137
141
145
150

441
(OF)

77
77
77
76
77
77
77
77
77
77
77
77
77
78
78
79
80
82
83
85
87
89
91
94
97

100
103
106
109
113
116
119
123
127
130
134
138
142
146

442
(OF)

77
77
77
76
77
77
77
77
77
77
77
77
77
78
78
79
80
81
82
84
86
88
90
92
95
98

100
103
107
110
113
117
120
124
127
131
135
139
142

443
(OF)

76
77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
82
83
85
86
88
91
93
96
99

101
105
108
111
114
118
121
125
129
133
136
140

444
(OF)

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
83
84
86
88
90
92
94
97

100
103
106
109
113
116
120
123
127
131
134
138

TC# TC# TC#
445 446 447
(OF) (°F) (OF)

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
82
84
85
87
89
91
94
97
99

102
106
109
112
115
119
122
126
129
133
137

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
83

84
86
87
89
91
94
97

100
103
106
109
112
115
118
122
126
129
132
136

50 146 144 142 141 140 141

100
94I IAT

TC# TC# TC#

77
77
77
77

77

77
77
77
77
77
77
77

77
78
78
79
79

80
81

82

84

85

87
89
91

93

96

100
103

106

110
113
116
119
123

126

130

133

137

39 164 163 161 158 154 1
~A P 0.



Project No. 97259

TC# TC#

Time 436
(min) (0F)

167
171
175
178
182
185
188
191
193
196
198
200
202
204
207
207
209
211
213
214
215

Max Temp:
Max Allowed:

437
(0F)

166
170
174
176
181
183
187
190
191
195
197
199
201
203
206
206
208
210
212
213
214

TVA/TSI October 19, 1994

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#

438
(OF)

164
168
172
174
179
181
185
188
190
194
195
198
200
203
205
206
208
210
212
213
214

215 214 214
402 402 401

439
(OF)

161
165
169
172
176
179
183
186
188
192
193
196
198
201
204
204
206
209
211
212
213

440
(OF)

157
161
165
168
172
175
179
183
184
189
190
193
196
199
201
203
205
207
209
211
212

441
(0F)

154
158
161
165
169
173
176
180
183
186
189
192
194
197
199
202
204
206
208
210
212

442 443 444 445
(0F) (0F) (0 F) (0F)

150
154
158
162
166
169
173
177
180
183
186
189
192
195
197
200
202
204
206
208
210

148
152
155
159
163
167
171
174
178
181
184
188
190
193
196
199
201
203
205
207
209

213 212 212 210 209

402 402 402 402 401

146
150
154

157

161
165
169
173
176
180

183
186
189
192

195
198
200

202

204
206
208

208
402

144
148
152
156
160
164
168
171
175
179
182
186
189
191
194
197
199
201
204
206
208

446
(0 F)

144
148
152
156
160
164
167
171
175
178
181
185
188
191
193
196
198
200
202
204
206

447
(OF)

145
149
153
157
162
166
169
171
175
178
182
184
188
188
191
194
196
198
199
200
202

208 206 202
402 402 402

4 A P 0 .

0 0

004AT00

603



Project No. 97259 TVA/TSI

TC # TC # TC # TC # TC # TC # TC #
Time 448 449 450 451 452 453 454 455
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
78
79
80
81
82
83
84
86
88
90
92
96
99

103
1 06
110
113
116
1 20
123
1 27
131
1 34
138

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
78
79
80
81
82
83
84
86
88
90
94
98

1 02
105
109
112
116
119
1 23
1 26
1 30
1 34
1 38
142

77
77
77
77
77
77
77
77
77
77
77
77
78
78
78
78
79
80
80
81
82
83
84
86
88
92
96

1 00
104
107
ill
114
118
121
125
1 28
1 32
136
140

77
78
77
78
78
79
79
80
81
82
83
84
85
87
89
91
93
96
98

101
105
1 08
11.1
115
118
121
125
1 28
131
1 34
1 37
1 40
142
144
147
149
151
1-53
1 55

77
77
77
77
77
77
78
78
78
79
79
80
81
82
84
85
87
89
92
94
97

1 00
103
106
110
113
117
121
1 25
128
1 32
135
139
1 42
145
149
1 52
1 55
158

77
77
77
77
77
77
77
77
77
77
78
78
79
80
81
82
83
85
87
90
92
95
98

101
104
108
112
115
119
123
1 27
131
135
139
143
1 47
151
1 55
1 58

77
77
77
77
77
77
77
77
77
77
77
78
78
79
80
81
82
84
86
89
91
94
97

100
1 03
1 07
110
114
118
1 22
1 26
130
1 34
138
142
146
1 50
1 54
1 58

77
77
77
77
77
77
77
77
77
77
77
77
78
79
79
81
82
84
86
88
91
94
97

1 00
1 03
1 07
110
114
118
122
1 26
1 30
1 34
138
1 42
146
1 50
154
159

604
October 19, 1994

TC # TC # TC # TC # TC #
456
(OF)

77
77
77
77
77
77
77
77
77
77
77
77
78
79
80
81
82
84
86
89
91
94
97

1 00
1 03
1 07
110
114
118
1 22
1 26
1 30
1 33
1 38
142
1 46
1 50
1 54
1 58

457
(OF)

77
77
77
76
77
77
77
77
77
77
77
77
78
79
80
81
82
84
86
88
90
93
95
98

101
105
108
112
115
119
1 23
1 27
131
1 34
139
1 43
147
151
1 55

458 459
(0F) (0F)

76
76
76
76
76
76
76
76
77
77

.77
77
77
78
79
80
81
82
84
86
88
90
93
95
98

101
1 04
1 08
ill
115
118
1 22
1 26
1 29
1 33
1 37
141
1 45
1 49

76
76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
81
82
84
85
87
89
92
94
97

1 00
1 03
1 06
109
113
116
1 20
124
1 28
131
135
139
1 43

39 142 145 144 157 161 162 162 163 163 159 153 147
4 A P

0

VOR 0~



Project No. 97259 TVA/TSI

TC# TC# TC# TC# TC# TC# TC# TC# TC#

Time 448
(min) ("F)

146
151
154
159
163
167
170
173
175
178
182
185
189
188
192
195
196
197
197
195
197

Max Temp:
Max Allowed:

449
(OF)

149
154

158
161
166
170
174
177
178
180
184

186
190
190
194
197
197
198
197
197
197

197 198
402 402

450 451 452 453
(°F) (OF) ("F) (OF)

148
152
156
160

165
169
172
175
177
179
182

185
189
190

193

194

196
196
196
196
196

196
402

160
162
165
167
170
172
175
177
179
181
184
185
187
189
190
192
193
194
195
196
197

164
167
169
172
175
178
181
184
186
189
191
193
195
197
198
199
201
202
203
204
205

165
169
172
175

179

182

185
188

190

193

195

197
199
200
202
203
204
206
207
208
209

454
(OF)

166
170
174
177
181
184
187
190
192
194
197
198
200
202
203
205
206
207
208
209
210

455
("F)

167
171
175
178
182
185
188
191
194
196
198
200
201
203
204
205
207
208
209
210
211

197 205 209 210 211

402 402 402 402 402

456
(OF)

167
171
175
178
182
185
188
191
194
196
198
200
201
203
204
206
207
208
209
210
211

211
402

60 5
October 19, 1994

TC# TC# TC#

457
(OF)

163
167
171
175
179
182
185
188
191
194
196
198
200
201
203
204
206
207
208
210
211

211
402

458
(OF)

157
162
165
169
173
177
180
183
187
189
192
194
197
199
201
203
204
206
207
209
210

459
(OF)

152
156
160
163
167
171
175
179
182
185
188
191
194
196
198
201
203
205
206
208
210

210 210
401 401

0C A .

00

VOp
'9OftAIOO



Project No. 97259 TATIOtbr1,19

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
Time 460 461

(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

76
76
76
76
76
76
76
76
76
77
77
77
77
77
78
78
79
80
81
82
84
86
87
90
92
94
97

1 00
1 03
1 06
109
113
116
1 20
1 24
1 27
131
1 35
139
1 43

77
75
77
76
75
77
77
77
75
76
76
76
76
77
78
76
77
80
81
82
82
84
85
87
89
91
96
98

-1 00
1 02
1 06
110
112
117
121
1 25
1 27
132
135
139

462
(OF)

77
75
77
76
75
77
77
77
75
76
76
76
76
77
78
76
77
80
80
82
81
83
85
86
88
90
95
97
99

101
105
109
110
115
119
123
126
1 30
1 34
1 37

463 464
(0F) (0F)

77
75
77
76
75
77
77
77
75
76
76
76
76
76
78
76
77
80
80
82
.81
83
84
86
87
89
94
96
98

1 00
1 04
1 07
109
114
118
121
124
1 28
1 32
1 35

77
75
77
76
75
77
77
77
75
76
76
76
76
76
78
76
77
79
80
81
81
82
83
85
87
89
93
95
97
99

1 03
106
108
112
116
1 20
1 22
1 27
1 30
133

465
(OF)

77
75
77
76
75
77
77
77
75
76
76
76
76
77
78
76
76
79
80
81
80
82
83
84
86
88
92
94
96
98

1 02
1 05
1 06
ill
115
118
1 20
125
1 28
131

4 0CA Po4
# e.

VO
*90I' O

466
(0 F)

77
75
77
76
75
77
77
77
75
76
76
76
76
77
78
76
76
79
79
81
80
82
82
84
85
87
92
94
95
97

101
1 04
1 06
110
114
117
119
1 24
1 27
130

46.7
(OF)

77
76
77
76
75
77
77
77
75
76
76
76
76
76
78
76
76
79
79
80
7 9
81
82
83
85
86
91
93
94
96

1 00
1 04
1 05
1 09
113
116
118
1 22
125
1 29

468
(0 F)

77
76
77
76
75
77
77
77
75
76
76
76
76
76
78
76
76
79
79
80
79
80
81
83
84
86
90
93
94
97

101
105
1 06
110
114
117
119
123
1 26
128

469
(OF)

77
76
78
76
75
78
78
78
75
77
76
76
77
77
78
76
76
79
79
80
79
80
81
83
84
86-
90
93
95
98

103
1 06
1 07
ill
115
117
119
1 23
1 25
1 28

470 471
(OF) (OF)

78
76
78
77
76
78
79
79
77
79
79
80
82
83
86
86
88
92
94
97
98

1 02
104
1 08
ill
114
1 20
1 24
126
129
1 34
1 37
139
1 43
1 46
1 49
150
1 54
1 56
1 58

78
78
77
75
78
77
77
78
76
79
79
80
81
79
81
84
86
87
89
93
96

1 00
1 03
105
1 09
113
117
121
1 24
129
1 34
1 37
1 42
144
148
151
156
1 59
1 60
1 64

TVA/TSI October 19, 1994



Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

Max Temp:
Max Allowed:

TC# TC#
460 461
(OF) (OF)

147 144
151 147
156 152
160 155
164 161
168 164
172 168
175 173
179 175
182 180
186 184
189 185
192 188
194 193
197 196
199 196
201 199
203 201
205 204
207 205
209 207

209 207
401 402

TC# TC# TC#
462
(OF)

142
145
150
153
159
162
166
171
173
178
182
184
187
192
194
196
198
201
203
204
206

463
(OF)

140
143
148
151
156
160
164
169
171
177
181
182
186
190
193
194
197
200
202
203
205

464
(OF)

138
141
146
149
154
158
162
167
170
175
179
181
184
189
192
193
196
199
201
202
205

TC# TC# TC#
465
(OF)

136
139
144
147
152
156
161
166
169
174
178
181
184
188
191
192
195
198
200
201
203

466
(OF)

135
137
142
145
151
156
161
166
169
174
178
180
183
187
190
191
194
196
199
200
202

467
(OF)

133
135
140
144
151
157
163
168
171
176
181
184
185
187
191
191
193
194
195
195
197

206 205 205 203 202 197

402 402 402 402 402 402

TC# TC# TC# TC#
468
(OF)

132
135
139
144
155
160
165
171
174
178
182
185
186
188
190
191
192
192
192
190
191

192
402

469
(°F)

132
134
138
144
157
162
167
172
174
180
183
185
185
188
190
190
191
191
192
190
191

470
(OF)

162
163
167
169
173
176
178
181
182
185
187
187
188
191
193
193
194
196
197
197
198

471
(OF)

167
170
173
178
181
184
187
189
191
192
195
196
197
199
199
200
201
202
203
204
206

192 198 206
402 403 403

A0 P Aý

V'9

buT



Project No. 97259

608
October 19, 1994TVAITSI

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#

Time 472 473 474 475 476 477
(min) (OF) (OF)

78
77
77
75
78
77
77
77
76
78
78
79
80
78
80
83
84
85
88
92
95
99

102
104
108
112
116
120
124
128
134
137
142
144
149
153
157
161
163

77
77
76

75

77

77

76

77
76

78

78

79
79
78

79
82

83

85

87
91

94
98

101
103
107

111

115
119
122
127
132
135

141
143
148

152

157

160

162

39 166 166

(0 F) (0 F) (0 F) (0 F) (0F) (0F) (0F) (0F) (0 F) (0F)

77
77
76

75

77
77

76

77
75

78

78
78

79
77

79

82

83

84

86

90

93
96

99

101

105

110
113
117
121
125
131
134

139
141
146

150

155
158

160

77
77
76

75

77

77

76

77

75

78
78

78

79
77

79

82

83

84

86

90

93
96

99

101
105
109
113
117
120

124
129
132

137

140

144

148

153

157

159

77
77
76
75
77
77
76
77
75
78
78
78
79
78
80
83
84
85
87
91
95
98

101
103
106
110
114
117
120
124
130
132
137
139
144
148
153
157
159

77
77
76

75

77

77

76
77

75

78
78

78

79

77
78

81

82

83

85

88

91

94

97
98

102
106

109
113
115

119
124
127

132
134

139
143

148

152

154

77
77
76

75

77
77

76

77

75

77
77

78

78
76

77

80

80
81

82

85

87

90

92
93

96

100

103
106

108
112
117
120
125

127
132
136

141

145
148

77
77
76
74
77
77
76
77
75
77
77
77
78
76
77
79
79
79
80
83
85
87
89
89
92
95
98

101
103
107
112
114
119
121
126
130
135
139
141

77
77
76
74
77
76
76
76
75
77
77
77
78
76
76
79
79
79
80
82
84
86
88
88
90
93
95
98

100
104
108
110
115
117
122
126
131
135
137

164 163 162 158 152 146 142 141 139 137
4 A Po

0 A

A00

478 479 480 481 482 483

76
76
76
77
76
76
76
76
77
76
76
76
77
77
77
78
80
80
81
82
84
85
87
89
91
94
95
98

101
105
107
110
114
117
121
125
129
132
137

76
76
76

77
76
76

76

76

77

76

76
76

77
78
77

78

80

80
81

81
83

84
87

89
91

93

95

97

100
104
106

109
113
116
119

123

127

131

135

76
76
76
77
76
76
76
76
77
76
76
76
77
78
77
78
79
80
81
81
83
84
86
88
90
92
94
96

100
103
105
108
111
115
118
122
126
129
133



G09
October 19, 1994TVA/TSIProject No. 97259

TC# TC#
Time 472

(min) (0 F)

40 170
41 173
42 176
43 181
44 184
45 187
46 190
47 193
48 194
49 196
50 199
51 200
52 201
53 202
54 203
55 204
56 204
57 205
58 206
59 207
60 209

Max Temp: 209
Max Allowed: 403

473
(0 F)

170
173
177
181
184
188
190
193
195
197
199
200
202
203
204
205
205
206
207
208
210

210
402

TC# TC# TC# TC# TC#
474
(OF)

168
172
175
179
182
186
189
191
193
195
198
199
201
203
203
204
205
206
207
208
210

210
402

475
(OF)

166
170
173
178
181
184
187
190
192
194
197
198
200
202
203
204
205
206
207
208
210

476
(OF)

166
170
173
178
181
184
187
190
192
194
1 96
198
200
202
203
204
205
206
207
208
210

477
(0F)

162
166
170
174
178
181
184
187
189
191
195
196
198
201
202
203
205
206
207
208
211

478
(0 F)

156
160
164
169
173
177
180
183
186
188
191
193
196
198
200
201
203
204
206
207
210

TC# TC# TC# TC# TC#
479 480 481 482 483
(OF) (OF) (OF) (OF) (OF)

150 146
155 150
158 154
164 160
168 164
172 168
175 172
179 175
181 178
184 181
188 185
190 188
193 191
196 194
197 196
199 198
201 200
203 202
204 203
206 205
208 207

210 210 211 210 208 207
402 402 402 402 402 402

145 143
150 147
153 151
158 155
161 158
165 163
169 167
173 170
177 175
180 178
184 182
188 186
191 189
193 192
196 195
199 198
201 200
203 202
204 204
206 205
207 206

207 206
401 401

141
145
149
153
156
160
164
168
173
176
180
184
188
190
193
196
199
201
203
205
206

206
401

4 A Po

10 Ao
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Project No. 97259 TVA/TS I

TC # TC # TC # TC # TC # TC # TC # TC #
Time 484 485 486 487 488 489 490
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

76 76
76 76
76 76
77 77
76 76
76 76
76 76
76 76
77 77
76 76
76 76
76 76
77 77
78 78
77 77
78 79
79 80
80 80
81 81
81 81
83 83
84 84
86 86
88 88
90 90
92 92
94 94
96 96
99 99

103 103
105 -105
108 108
111 111
115 115
118 118
121 121
125 125
128 128
133 133
137 136

76
76
76
77
76
76
76
76
77
76
76
76
77
78
78
78
80
80
81
81
83
84
86
88
90
92
94
96
99

1 03
105
108
1l1
115
118
121
125
1 28
1 33
1 36

76
76
76
77
76
76
76
76
77
76
76
76
77
78
78
79
80
80
81
81
83
84
86
88
90
92
94
97

100
103
105
109
112
115
118
1 22
125
1 28
1 33
136

76
76
76
77
76
76
76
76
77
76
77
77
77
78
78
79
80
80
81
82
83
84
86
89
90
92
94
97

100
103
1 05
108
111
114
117
1 20
1 23
126
1 30
1 33

77
77
77
78
77
77
77
78
80
80
82
84
87
91
93
97

101
1 05
109
113
118
121
126
131
1 35
140
143
147
152
1 56
159
1 64
1 68
172
176
180
1 85
189
1 94
200

76
77
77
78
77
77
77
77
80
80
82
84
87
91
93
98

102
106
ill
115
1 20
125
130
1 35
140
145
149
1 53
1 59
1 64
1 67
172
176
181
1 85
1 89
192
196
200
200

491
(OF)

77
76
77
77
76
77
78
78
78
79
80
83
85
89
92
95
99

1 04
108
112
116
121
126
131
1 36
141
146
151
156
160
165
170
174
179
1 84
188
1 92
195
199
202

October 19, 1994

TC # TC # TC # TC #
492 493 494 495
(0F) (0F) (0F) (0F)

77
76
77
77
76
77
77
77
77
78
79
81
82
86
88
91
94
99

1 03
1 07
110
115
119
1 25
129
134
1 40
145
150
1 54
159
1 64
168
173
1 78
1 82
186
191
195
1 98

77
76
77
77
76
77
77
77
77
77
78
79
81
84
86
88
92
96

1 00
104
108
113
118
1 23
1 27
132
1 38
1 43
1 48
153
158
163
1 67
1 73
1 77
181
1 85
1 89
1 93
1 97

76
76
77
77
76
77
77
77
77
77
78
79
81
84
86
89
93
97

1 02
1 06
110
115
120
125
130
135
141
146
151
155
161
166
170
175
179
183
1 87
1 90
194
1 98

76
76
77
77
76
77
77
77
77
77
78
79
80
83
85
88
91
96

100
104
1 08
113
118
124
1 29
1 34
140
1 45
1 50
155
160
165
169
174
1 78
1 82
186
1 90
194
1 97

(,CsA P o
e $4,
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Project No. 97259 TVA/TSI October 19, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # TC # TC #
484 485 486
(0 F) (0 F) (0 F)

140 140 140
144 144 144
148 147 147
152 151 151
155 155 154
159 159 158
163 163 162
167 166 166
172 171 171
175 174 174
179 178 178
183 183 182
187 186 186
189 189 189
192 192 192
196 195 195
198 198 198
200 200 200
202 202 202
204 204 204
205 205 205

205 205 205
401 401 401

TC # TC # TC # TC #
487
(OF)

139
1 44
147
151
1 54
158
1 62
165
170
173
177
181
1 85
1 88
191
1 95
1 97
199
201

203

204

401

488 489 490
(OF) (OF) (OF)

136 203 202
140 206 205
143 207 206
147 208 207
150 207 208
154 208 210
157 209 211
161 210 212
165 211 214
168 211 216
172 212 219
177 214 223
181 216 226
184 219 229
188 224 233
191 229 238
194 234 242
196 239 247
198 244 251
200 249 256
200 254 260

200 254 260
401 402 401

TC # TC # TC # TC # TC #
491 492 493
(a F) (OF) (OF)

203 202 201
204 204 203
207 206 206
207 207 207
209 209 209
210 209 210
211 210 210
213 211 211
214 212 212
216 214 213
218 214 214
221 216 214
223 217 214
226 219 215
229 221 217
232 222 217
235 224 219
239 226 220
242 228 222
245 230 223
249 232 224

249 232 224
402 402 402

494 495
(OF) (OF)

201 200
203 203
206 206
208 207
209 209
210 210
211 211
212 212
213 213
214 214
214 214
215 215
215 215
216 216
217 217
217 218
218 219
220 220
221 221
222 221
223 222

223 222
401 401

P0 e

'9104AT 0
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Project No. 97259 TVA/TSI

TC # TC # TC # TC # TC # TC # TC # TC #
Time 496 497 498 499 500 501 502 503

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

0
1
2
3
4
5
6
7
8
9

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

76
76
77
77
76
77
77
77
77
77
77
78
80
82
85
86
90
95
99

1 02
1 06
ill
116
122
1 27
1 32
138
143
148
1 53
1 58
1 63
1 67
173
1 77
181
1 84
1 88
1 92
1 96

76
76
77
77
76
77
77
77
76
77
77
78
79
82
84
86
89
93
97

101
105
1 09
114
1 20
1 25
130
135
141
146
1 50
1 56
161
1 65
171
1 75
179
1 82
1 87
191
195

October 19, 1994

TC # TC # TC # TC #
504 505 506 507
(0F) (0F) (0F) (0F)

76
76
77
77
76
77
77
76
76
77
77
78
79
82
84
85
89
93
96

1 00
104
108
113
119
1 23
129
1 34
139
145
149
1 54
1 60
1 64
169
1 73
178
181
186
1 90
1 94

76 76 76
76 76 76
77 77 76
77 77 76
76 76 76
77 77 76
77 77 76
76 76 76
76 76 76
76 76 76
77 77 77
78 77 77
79 78 78
81 81 79
83 82 81
84 84 83
87 87 86
91 90 89
95 94 92
98 97 96

102 101 100
106 105 104
111 110 109
117 115 114
121 120 119
126 125 124
132 131 129
137 136 135
143 141 140
147 146 145
152 151 150
158 157 155
162 160 160
167 166 164
172 171 169
176 175 173
180 179 178
184 184 183
189 189 187
193 193 192

4ý1GA P0

0

76
76
76
76
76
76
76
76
76
76
77
77
78
79
81
83
85
88
91
95
99

103
107
112
117
1 22
128
1 33
138
1 43
1 49
1 53
1 58
1 63
1 67
1 72
177
182
1 87
1 92

76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
87
90
93
97

1 00
1 04
109
114
118
1 23
129
133
139
1 44
149
1 54
1 59
1 64
1 70
175
181
186
191

fC

76
76
76
76
76
76
76
76
77
77
77
78
79
81
83
85
87
90
93
96

100
104
1 08
112
116
121
1 25
130
1 35
140
1 44
149
1 54
159
1 64
1 70
175
181
1 86
191

76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
87
90
93
96

1 00
104
1 08
112
117
121
126
131
1 35
140
145
149
1 54
159
1 64
169
1 73
178
183
1 87
1 92

76
76
76
76
76
76
77
77
77
77
78
79
81
82
85
87
90
93
96

1 00
104
108
112
117
121
1 26
1 30
1 35
140
145
149
1 54
159
164
169
174
179
1 84
188
192

76
76
76
76
76
77
77
77
77
77
78
79
80
82
84
86
88
91
94
97

101
1 04
108
112
116
1 20
1 24
129
133
1 37
1 42
147
1 52
1 57
163
169
175
181
1 86
191



Project No. 97259 TVA/TSI October 19, 1994

TC# TC#
Time

(min)

Max Temp:
Max Allowed:

496
(0F)

200
202
205.
207
209
210
211
212
213
214
214
215
215
216
217
217
218
219
220
221
222

497
(0F)

199
202
205
206
208
210
211
212
212
213
214
214
215
215
216
216
218
219
220
220
221

TC# TC# TC#
498
(°F)

198
201
205
206
208
209
210
211
212
213
213
214
214
215
216
216
217
218
219
219
220

222 221 220

401 401 401

499 - 500 501
(0F) (0 F) (0 F)

198
201
204
205
207
209
210
211
211
213
213
213
214
214
215
215
216
217
218
219
219

219
401

197
200
204
205
207
208
209
211
211
212
212
213
213
214
215
215
216
216
217
218
218

218
401

196
200
203

205
207

208
209
210
211
211
212
212
212
213
213

214
214
215
215
216
217

217
401

TC# TC# TC# TC#
502
(0F)

196
199
202
205
206
208
209
210
210
211
212
212
212
213
213
213
213
214
215
215
216

503
(0F)

195
199
202
204
206
207
208
209
210
210
211
211
212
212
212
212
213
214
215
216
217

504
(OF)

195
199
202
204
206
208
209
210
211
211
212
213
213
215
216
218
221
223
226
228
230

TC # TC # TC #
505 506 507
(OF) (OF) (OF)

196 197 196
200 200 199
203 203 203
206 206 205

208 208 207
210 210 209

211 212 210
213 214 211
214 216 213
216 218 214
218 220 215
219 222 217
221 224 219
224 226 221

226 228 223

228 230 225
231 233 227
233 236 229
236 238 232
239 241 235
241 245 238

216 217 230 241 245 238

401 401 401 401 401 401

,fp0 A P 01

00

4A10



October 19, 199 1-4

TC# TC# TC#
Time 508 509 510

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

0 77 76 76
1 77 76 76
2 77 77 76
3 77 77 76

4 77 76 76
5 77 77 76

6 77 77 76
7 77 77 76

8 77 77 77
9 78 77 77

10 78 78 77
11 79 78 78

12 79 79 79
13 80 80 79
14 82 81 81

15 83 83 82

16 84 84 83
17 86 86 85
18 88 88 87

19 90 90 89
20 92 92 92

21 94 95 94
22 96 97 97
23 99 100 99

24 101 103 102

25 104 106 105

26 107 109 109

27 110 112 112
28 113 115 116
29 116 119 119
30 119 122 123

31 122 126 127
32 126 130 131

33 129 134 135

34 133 138 139

35 137 142 143

36 140 146 147

37 144 150 151

38 148 153 155
39 151 157 159

4OA pO4
4AT.

Project No. 97259 TVAFTSI
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Project No. 97259 TVA/TSI October 19, 1994

TC# TC# TC#
Time 508 509 510
(min) (OF) (OF) (OF)

40 154 161 163
41 158 164 166
42 161 168 169
43 165 171 173
44 167 174 176
45 170 177 179
46 173 180 182
47 176 182 184
48 178 185 187
49 180 187 189
50 183 190 192
51 185 192 195
52 187 194 197
53 189 197 200
54 191 199 202
55 193 201 205
56 195 203 208
57 197 206 210
58 199 208 213
59 201 211 216
60 203 213 218

Max Temp: 203 213 218
Max Allowed: 402 401 401

o ,C AA
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Project No. 97259 TVAITSI October 19, 1994

TC # TC #
Time 511

(m i ) (* F)

76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
83
84
86
89
91
93
96
99

101
1 05
108
ill
115
119
122
1 26
130
1 34
1 38
1 43
1 47
151
1 54
1 58

512
(OF)

76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
81
82
84
86
88
90
93
95
98

101
1 04
1 07
110
114
118
121
125
1 29
1 33
1 37
1 42
146
1 50
1 53
1 57

TC # TC # TC # TC # TC # TC # TC #
513 514 515 516 517
(OF) (OF) (OF) (0F) (0F)

76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
81
82
84
86
88
90
92
95
98

101
104
107
110
113
117
121
1 25
129
1 33
1 37
141
1 45
149
1 53
1 57

76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
85
87
90
92
94
97

100
103
106
1 09
113
116
1 20
1 24
1 27
131
1 35
1 40
1 43
148
1 52
156

76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
81
83
84
86
88
91
93
96
99

102
105
108
ill
115
119
1 22
1 26
130
1 34
1 38
1 42
147
151
155

76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
82
83
85
87
89
92
94
97

100
103
106
110
113
117
1 20
1 24
1 28
1 32
1 36
141
145
1 49
1 53

~A p 0 .

00

VO
'904'00

76
76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
81
82
84
85
88
90
92
95
98

101
1 04
1 08
ill
115
118
1 22
1 26
1 30
1 34
138
142
147
151

518
(OF)

76
76
76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
82
83
85
87
89
91
94
96
99

1 03
106
109
113
117
1 20
1 24
1 28
1 32
136
140
1 44
148

519
(OF)

76
76
76
76
76
76
76
76
76-
76
76
76
77
77
77
78
79
80
81
82
84
86
87
90
92
94
97

1 00
1 03
1 06
110
113
117
121
1 24
128
1 32
1 36
140
144

TC # TC # TC #
520
(OF)

76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
82
84
85
87
89
91
93
96
99

101
1 05
1 08
ill
115
118
1 22
126
129
133
1 37
141

521 522
(OF) (OF)

76
76
76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
81
82
84
85
87
89
91
93
96
98

101
104
1 07
110
113
116
1 20
1 23
1 27
131
1 34
138

76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
79
80
81
83
84
86
87
89
91
93
96
98

101
103
106
109
112
115
119
122
1 25
129
132
1 36
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Project No. 97259 TVA/TSI October 19, 1994

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#
Time
(min)

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

Max Temp:
Max Allowed:

511
(OF)

162
165
169
172
175
178
181
184
187
190
193
195
198
201
203
206
209
212
215
218
.221

221
401

512
(0F)

161
165
168
171
175
178
181
184
187
190
193
195
198
201
203
206
209
212
215
218
221

221
401

513 514 515 516 517
(OF) (OF) (OF) (OF) (OF)

160 160 159 157 155
164 164 163 161 158
168 167 167 165 162
171 171 170 168 166
174 174 174 172 169
178 178 177 175 172
181 181 180 178 176
184 184 183 181 179
187 187 186 184 181
190 190 189 187 184
193 192 192 190 187
195 195 194 192 189
198 198 197 195 192
201 200 199 197 194
203 203 201 199 196
206 205 204 201 198
209 208 206 203 201
211 210 208 205 203
214 213 210 207 205
217 215 213 210 207
220 218 215 212 209

220 218 215 212 209
401 401 401 401 401

518 519
(OF) (OF)

152 147
155 151
159 155
163 159
166 162
169 166
173 169
176 172
178 175
181 179
184 182
187 185
189 187
192 190
194 193
197 195
199 198
201 200
203 202
204 204
208 206

208 206
401 401

520
(OF)

144
148
152
156
159
163
167
170
174
177
180
183
186
189
192
195
197
199
201
205
205

521 522
(OF) (OF)

142 140
146 144
150 147
154 151
157 155
161 159
165 163
169 166
172 170
176 173
179 177
182 180
185 183
188 186
19.1 189
194 192
196 194
198 196
200 199
202 200
204 202

205 204 202
401 401 401

4 0,CA P0

0 A
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Project No. 97259 TVA/TSI October 19, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
Time 523 524 525 526 527 528 529 530 531 532 533 534
(min) (OF) (OF) (OF) (IF) (IF) (IF) (OF) (OF) (OF) (OF) (OF) (OF)

0 76 76 76 76 77 77 76 76 76 76 76 76
1 76 76 76 76 77 77 76 76 76 76 76 76
2 76 76 76 76 77 77 76 76 76 76 76 76
3 76 76 76 76 77 77 76 76 76 76 76 76
4 76 76 76 76 77 77 76 76 76 76 76 76
5 76 76 76 76 77 7j6 76 76 76 76 76 76
6 76 76 76 76 77 77 76 76 76 76 76 76
7 76 76 76 76 77 77 76 76 76 76 76 76
8 76 76 76 76 77 77 77 76 76 76 76 76

9 76 76 76 76 77 77 77 76 76 76 76 76
10 76 76 77 77 77 77 77 77 76 76 .76 76
11 77 77 77 77 78 77 77 77 77 77 76 76
12 77 77 77 77 78 78 77 77 77 77 77 77
13 77 77 78 78 79 78 78 78 77 77 77 77
14 78 78 78 78 79 79 78 78 78 78 78 77
15 79 79 79 79 80 79 79 79 79 78 78 78
16 79 79 79 80 81 80 80 80 79 79 79 79
17 80 81 80 80 82 81 81 81 80 80 80 79
18 82 82 81 81 83 82 82 82 81 81 81 80
19 83 83 83 82 84 84 83 83 83 82 82 81
20 84 84 84 83 85 85 85 84 84 84 83 83
21 86 86 85 85 87 87 86 86 86 85 85 84
22 87 87 87 86 88 88 88 88 87 87 86 86
23 89 89 88 87 90 90 90 89 89 89 88 87
24 91 91 90 89 91 92 92 91 91 90 90 89
25 93 93 92 90 93 94 94 93 93 92 92 91
26 95 95 94 92 95 96 96 96 95 94 94 93
27 98 97 96 94 97 98 98 98 97 97 96 95
28 100 99 98 96 99 100 100 100 100 99 98 97
29 103 102 100 98 101 102 103 102 102 101 100 99
30 105 105 103 100 103 105 105 105 104 104 103 101
31 108 107 105 102 106 107 107 107 107 106 105 104
32 111 110 108 105 108 110 110 110 109 109 108 106
33 114 113 111 107 110 112 113 112 112 111 110 109

34 117 116 113 109 113 115 115 115 115 114 113 111

35 120 119 116 112 115 117 118 118 117 116 115 114
36 123 122 119 115 118 120 121 120 120 119 118 117

37. 127 125 122 117 121 123 123 123 123 122 121 119

38 130 128 125 120 123 126 126 126 126 125 124 122
39 133 131 128 122 126 128 129 129 128 128 127 125

0A

f ~
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October 19, 1994TVA/TSIProject No. 97259

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#
Time
(min)

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

Max Temp:
Max Allowed:

523
(aF)

137
140
144
148
151
155
159
162
166
169
173
176
179
182
185
188
191
193
195
197
199

199
401

524 525 526 527 528 529 530
(OF) (OF) (OF) (OF) (OF) (OF) (OF)

135 131 125 129 131 132 132

138 134 128 131 134 135 135

141 137 130 134 137 138 138
145 140 133 137 140 141 141

148 143 135 140 143 144 144
152 146 137 143 146 147 147

155 149 140 146 149 150 150

158 151 142 149 152 153 153

162 154 145 152 155 156 156

165 157 147 154 158 159 159

168 160 150 158 161 162 163

171 163 152 160 164 165 166

174 166 155 163 167 168 169
177 169 157 166 170 171 172

180 172 160 169 173 174 175

183 174 162 172 176 177 178

186 177 165 174 178 180 180

188 180 167 177 181 183 183

190 182 170 179 184 186 186

193 184 172 182 186 188 189

195 187 174 184 188 190 191

195 187 174 184 188 190 191
401 401 401 402 402 401 401

531 532
(OF) (OF)

131 130
134 133
137 136
140 139
143 142
146 146
149 149
153 152
156 155
159 158
162 161
165 164
168 167
171 170
174 174
177 177
180 180
183 182
186 185
188 188
191 191

191 191
401 401

533
(OF)

129
132
135
138
141
144
148
151
154
157
160
163
167
170
173
176
179
182
185
187
190

534
(OF)

128
131
134
137
140
143
146
149
152
155
159
162
165
168
171
174
178
181
183
186
189

190 189
401 401

*,GA P0ý
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Project No. 97259 TVA/TS I October 19, 1994

TC# TC# TC# TC# TC# TC#
Time 535 536 537 538 539 540

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

0
1
2
3
4
5
6
7
8
9

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

TC# TC#

76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
81
82
83
85
86
88
89
91
93
95
98

100
102
104
107
109
112
115
117
120
123

76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
79
80
81
82
84
85
87
88
90
92
94
96
98

100
103
105
108
110
113
116
118
121

TC# TC# TC# TC#
543 544 545 546
(OF) (OF) (OF) (OF)

76
76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
81
82
83
84
86
87
89
91
93
95
97
99

101
103
106
108
111
114
116
119

76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
77 77 76
77 77 77
77 77 77
78 78 78
79 78 78
79 79 79
80 80 79
81 81 80
82 82 81
83 83 82
85 84 83
86 86 85
88 87 86
90 89 88
91 91 89
93 92 91
95 94 93
97 96 95

100 99 97
102 101 99
104 103 101
107 105 103
109 108 106
112 110 108
115 113 111
117 116 113

OGA P

0

541
(0 F)

76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
80
81
82
84
85
86
88
90
91
93
95
97
99

101
104
106
109
111

542
(OF)

76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
79
80
81
82
83
84
86
87
89
90
92
94
96
98

100
102
104
107
109

I4#Ao

76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
79
80
81
82
83
84
86
87
88
90
92
94
96
98

100
102
104
106

76
76
76
76
.76
76
76
76
76
76
76
76
76
76
76
77
77
77
77
78
78
79
79
80
81
81
82
84
85
86
87
89
90
92
93
95
97
99

101
103

76
76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
77
77
78
78
78
79
80
80
81
82
83
83
84
86
87
88
89
91
92
94
96
97
99

77
77
77
77
77
77
77
77
77
77
77
78
78
78
79
80
81
82
83
84
85
87
88
90
91
93
95
97
99

101
104
106
108
110
113
115
118
120
122
125



Project No. 97259

621
October 19, 1994TVA/TSI

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#
Time 535

(min) (0F)

40 126
41 129
42 132
43 135
44 138
45 141
46 144
47 147
48 150
49 154
50 157
51 160
52 163
53 167
54 170
55 173
56 176
57 179
58 182
59 185
60 188

Max Temp: 188
Max Allowed: 401

536
(OF)

124
127
130
133
136
139
142
145
149
152
155
158
162
165
168
171
175
178
181
184
187

187
401

537 538 539
(0 F) (0F) (OF)

122 120 119
125 123 121
128 126 124
131 129 127
134 132 130
137 135 134
140 138 137
143 142 140
147 145 143
150 148 147
153 152 150
157 155 153
160 158 157
163 162 160
167 165 163
170 168 167
173 171 170
176 175 173
179 178 177
182 181 180
185 184 183

185 184 183
401 401 401

540
(OF)

116
119
122
125
128
131
134
137
141
144
147
151
154
157
161
164
168
171
174
177
180

180
401

541
(0 F)

114
117
119
122
125

128
131
135

138
141
144
148

151
155

158
161
165
168
172
175
178

178
401

4 QCA Po,

0.A

A2
V . R A O '

542 543
(aF) (aF)

112 109
114 111
117 114
120 117
123 119
126 122
129 125
132 128
135 131
138 134
142 138
145 141
148 144
152 147
155 151
159 154
162 157
166 161
169 164
172 167
175 170

175 170
401 401

544
(OF)

105
108
110
113
115
118
121
124
126
129
132
135
139
142
145
148
151
154
157
160
163

163
401

545
(OF)

101
103
105
108
110
112
115
117
120
122
125
128
131
133
136
139
141
144
147
149
152

152
401

546
(OF)

128
131
133
136
139
142
145
148
151
154
157
160
163
166
170
172
175
178
180
183
185

185
402



Project No. 97259TVTSOcoe19

TC # TC # TC # TC # TC #
Time 547 548 549 550 551
(min) (0F) (0F) (0F) (0F) (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

76
76
76
76
76
77
77
77
77
77
77
77
78
78
79
79
80
82
83
84
85
87
89
90
92
94
96
99

101
1 03
1 05
1 08
110
113
115
118
1 20
1 23
1 25
128

TC # TC # TC #
552
(0F)

7 77 7
8 78 7
8 78 7
9 79 7
0 80 7
1 80 8
2 82 8
3 83 8
5 85 8
7 86 8
8 88 8
0 90 8
2 92 9
5 94 9
7 96 9
9 98 9
1 101 10
4 103 10
6 105 1C
9 108 1C
1 110 1C
4 113 11
6 116 11
9 118 11
2 121 1~
5 124 1~
7 126 1~
0 129 1~

4 A P04

00

V 6 R A 0 $

7
7
8
9
9
0
1
'3
4
5
7
'9
'1
'3
'5
'7
10
12
'4
'7
'9
2
4
7

553
(OF)

76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
81
82
83
85
86
88
90
92
94
96
99

101
103
1 06
1 08
ill
113
116
118
121
124
1 27

554
(OF)

76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
79
80
81
83
84
86
87
89
91
93
95
97

1 00
102
1 04
1 07
1 09
112
114
117
1 20
1 22
1 25

TC # TC # TC # TC #
555 556 557 558
(OF) (OF) (OF) (OF)

76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
81
82
83
85
86
88
90
92
94
96
98

101
1 03
1 05
1 08
110
113
116
118
121
1 24

76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
79
80
82
83
84
866
87
89
91
93
95
97
99

101
1 04
106
109
ill
114
117
119
1 22

76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
81
82
83
85
86
88
89
91
93
95
97

1 00
1 02
1 04
1 07
109
112
114
117
1 20

76
76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
79
80
81
82
84
85
87
88
90
92
94
96
98

100
1 03
105
107
110
112
115
118

77 77
78 78
79 78
79 79
80 80
81 81
83 82
84 84
85 85
87 87
89 89
91 91
93 93
95 95
97 97
99 99

102 102
104 104
106 -107
109 109
111 112
114 114
116 117
119 120
122 122
124 125
127 1'28
130 131

7
7
7
7
8
8
8
8
8
8
8
9
9
9
9
9

10
10
10
10
11
11
11
11
12
12
12
13

October 19, 199TVA/TSI
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TC# TC#
Time

(min)

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

Max Temp:
Max Allowed:

547
(OF)

131
134
137
140
143
146
149
152
155
158
161
164
167
170
173
176
179
182
185
187
189

548
(OF)

133
136
138
141
144
148
151
154
157
160
163
166
169
172
175
178
181
184
187
189
192

TC# TC# TC# TC#
549 550 551 552
(0 F) (0 F) (0 F) (0 F)

133
136
139
142
145
148
151
155
158
161
164
167
170
173
176
179
182
185
187
190
192

133
136
139
142
145
148
151
1.54
157
160
164
167
170
173
176
179
182
185
187
190
193

132
135
138
141
144
147
150
153
157
160
163
166
169
172
175
178
181
184
187
190
192

189 192 192 193 192

401 401 401 401 401

131
134
137
140
143
146
149
152
155
159
162
165
168
171
174
177
181
183
186
189
192

192
401

TC# TC# TC# TC# TC# TC#
553
(OF)

130
133
135
139
142
145
148
151
154
157
161
164
167
170
173
176
179
182
185
188
191

191
401

554
(OF)

128
131
134
137
140
143
146
150
153
156
159
162
166
169
172
175
178
181
184
187
190

190
401

555
(0 F)

127

130
133
135
139
142
145

148
151
155

158
161
164

168
171
174

177
180

183
186

189

556
(0 F)

125
128
131
134
137
140
143
146
150
153
156
159
163
166
169
173
176
179
182
185
188

557
(0F)

123
125
128
131
134
138
141
144
147
151
154
157
161
164
167
171
174
177
180
183
186

189 188 186 184
401 401 401 401

# ., .t
00

100A10

558
(OF)

121
123
126
129
132
136
139
142
145
149
152
155
159
162
165
169
172
175
178
182
184



Projct o. 7259TVATSIOctober 19, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 559 560 561 5 62 5 63 564 5 65
(min) (OF) (0F) (0 F) (0F) (0F) (0F) (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

76
76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
81
82
83
85
86
87
89
91
93
95
97
99

101
1 03
1 06
1 08
110
113
116

76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
80
81
82
84
85
86
88
89
91
93
95
97
99

101
103
106
108
ill
113

76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
77 77
77 77
77 77
78 78
78 78
79 78
80 79
81 80
81 81
82 81
84 82
85 84
86 85
88 86
89 87
91 89
93 90
94 92
96 94
98 96

101 98
103 100
105 102
108 104
110- 107

76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
77 77
77 77
77 77
77 77
78 78
78 78
79 78
79 79
80 79
81 80
81 81
82 81
83 82
84 83
86 84
87 85
88 86
90 87
91 89
93 90
95 92
97 93
99 96

102 99
10g5 102
t.AP04

77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
82
84
85
87
89
91
93
95
97

1 00
1 02
104
107
1 09
112
114
117
1 20
1 22
1 25
129
131
135
138

566
(OF)

76
76
76
76
76
76
76
77
77
77
77
78
78
79
80
81
82
84
85
87
89
91
93
96
98

101
1 03
1 06
109
111
114
117
1 20
123
126
1 29
1 33
1 36
1 40
143

11 0
'?ORA'TO'

567
(0 F)

76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
82
83
85
87
89
91
93
95
98

101
1 03
1 06
109
112
115
118
121
1 24
1 28
131
135
138
142
1 46

568
(OF)

76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
81
83
84
86
88
90
92
95
97

1 00
1 03
1 05
1 08
ill
115
118
121
1 24
1 28
131
135
1 39
143
147

569 570
(OF) (OF)

76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
76 76
77 76
77 77
77 77
78 78
79 79
80 80
81 81
82 82
84 84
85 85
87 87
89 89
92 92
94 94
97 97
99 99

102 102
105 105
108 108
111 i11
114 114
117 117
121 120
124 124
127 127
131 131
135 135
139 139
143 143
147 147

Project No. 97259 TVAITSI



Project No. 97259 TVA/TSI

TC# TC# TC# TC# TC# TC# TC# TC#

October 19, 1994

TC# TC# TC# TC#

Time
(min)

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

Max Temp:
Max Allowed:

559
(OF)

119
121
124
127
130
133
137
140
143
146
150
153
157
160
163
167
170
173
177
180
183

183
401

560
(OF)

116
119
122
125
128
131
134
137
140
144
147
151
154
158
161
164
168
171
174
178
180

180
401

561 562 563 564 565 566
(OF) (OF) (OF) (OF) (OF) (OF)

113 110 109 106 141 147

115 113 112 109 144 151

118 116 116 113 148 155

121 120 119 116 152 158

125 123 123 120 155 163

128 126 126 123 159 167

131 129 130 127 162 170

134 133 133 131 166 174

138 137 137 134 170 178

141 141 141 138 173 182

145 144 144 142 176 185

148 147 147 145 179 188

151 150 150 148 182 191
155 153 153 151 185 193

158 157 157 154 187 195

161 160 160 158 189 197

165 162 162 160 191 199

168 165 164 162 193 200

171 168 166 164 194 201

174 171 168 167 195 203

177 174 171 169 196 204

177 174 171 169 196 204

401 401 401 401 402 401

567 568 569
(OF) (OF) (OF)

150 151 151
154 156 156
159 160 160
163 164 165
167 168 169
171 173 173
175 177 177
179 181 181
183 185 185
186 188 189
190 192 192
193 195 195
195 197 198
198 199 200
200 201 202
201 203 204
203 205 205
204 206 207

206 207 208

207 209 209

208 210 211

208 210 211

401 401 401

4,C, P
0A

'?401?A7

625

570
(OF)

151
156
160
164
169
173
177
181
185
189
192
195
198
200
202
204
205
207
208
210
211

211
401



Project No. 97259
G26

TVA/TSI October 19, 1994

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#
Time 571 572
(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

76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
81
82
84
85
87
89
92
94
97
99

102
105
108
111
114
117
121
124
128
131
135
139
143
147

76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
81
82
84
85
87
89
91
94
96
99

102
105
108
111
114
117
120
124
127
131
135
139
142
146

573 574 575 576 577 578
(OF) (OF) (OF) (0F) (0F) (OF)

76
76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
82
83
85
87
89
91
93
96
98

101
104
107
110
113
116
119
123
126
130
134
137
141
145

76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
76 76 76
77 77 77
77 77 77
78 78 78
79 79 78
80 80 79
81 81 80
82 82 82
84 83 83
86 85 84
88 87 86

.90 89 88
92 91 90
94 93 92
97 96 95

100 98 97
102 101 100
105 104 102
108 107 105
111 110 108
115 113 112
118 117 115
121 120 118
125 123 122
128 127 125
132 131 129
136 134 133
139 138 136
143 J s,040

* 1

76
76
76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
81
82
84
86
87
89
91
94
96
98

101
104
107
110
114
117
120
124
127
131
134
138

76
76
76

76

76
76

76

76
76

76

76

76

76

77

77

78

79

80

81

82
83

85

87
88

90

92

95
97

100

102
105
108
111

115

118
121

125
128

132

135

579
(0 F)

76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
81
82
84
85
87
89
91
93
95
97

100
103
105
108
111
114
117
121
124
127

580 581
(0F) (OF)

76
76
76
76
76
76
76
76
76
76
76
.76
76
77
77
77
78
79
79
80
81
82
84
85
87.
89
90
92
94
97
99

101
104
107
109
112
115
118
121

131 124

76
76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
79
80
81
82
83
84
86
87
89
91
93
95
97
99

101
103
106
108
111
114
117

582
(0 F)

76
76
76
76
76
76
76
76.
76
76
76
76
77
77
77
77
78
78
79
80
81
81
83
84
85
86
88
89
91
93
95
96
98

101
103
105
107
110
112

120 115

9*0

S0



October 19, 1994TVA/TSIProject No. 97259

TC# TC# TC#
Time

(min)

Max Temp:
Max Allowed:

571
(OF)

151
155
160.
164
168
172
176
180
184
188
191
194
197
199
201
203
205
207
208
210
211

572
(OF)

150
154
159
163
167
171
175
179
183
186
190
193
195
198
200
202
204
206
207
209
210

573
(0 F)

149
153
157
161
165
169
173
176
180
184
187
191
193
196
199
201
203
205
206
208
209

211 210 209
401 401 401

TC# TC# TC#
574 575 576
(OF) (OF) (OF)

147 146 144
151 150 148
155 153 151
159 157 155
163 161 159
167 165 163
171 169 167
174 172 170
178 176 174
182 180 177
185 183 181
188 186 184
191 189 187
194 192 190
197 195 193
199 198 196
201 200 198
203 202 200

205 204 202

207 205 204

208 207 206

208 207 206

401 401 401

TC# TC# TC# TC# TC# TC#
577
(0F)

142
146
149
153
157
161
165
168
172
175
179
182
185
188
191
194
196
199
200
202
204

578
(0 F)

139
143
146
150
154
158

162
165
169
172
176
179
182
185
188
191
193
196
198
200
201

579
(0F)

134
138
142
145
149
153
157
160
164
167
171
174
177
180
183
186
189
191
193
195
197

580
(OF)

128
131
135
138
142
146
149
153
156
160
163
166
170
173
176
179
182
.184
187
189
191

581 582
(OF) (OF)

123
126
129
133
136
140
143
146
149
153
156
159
162
165
168
171
174
177
179
182
184

119
122
124
128
130
133
136
139
142
145
148
151
154
157
160
163
165
168
170
172
175

204 201 197 191 184 175
401 401 401 401 401 401

0tc A A0

00

AT. 0 '



Project No. 97259 TVA/TSI October 19, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 583 584 585 586 587 588 589 590 591 592 593 594

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

0 76 77 77 .76 76 76 76 76 76 76 76 76

1 76 77 77 76 76 76 76 76 76 76 76 76

2 76 77 77 76 76 76 76 76 76 76 76 76

3 76 77 77 76 76 76 76 76 76 76 76 76

4 76 77 77 76 76 76 76 76 76 76 76 76

5 76 77 77 76 76 76 76 76 76 76 76 76

6 76 77 77 76 76 76 76 76 76 76 76 76

7 76 77 77 77 76 76 76 76 76 76 76 76

8 76 77 77 77 77 76 76 76 76 76 76 76

9 76 77 77 77 77 77 77 77 76 76 76 76

10 76 78 77 77 77 77 77 77 77 76 76 76

11 76 78 78 78 78 77 77 77 77 77 76 76

12 77 79 79 78 78 78 78 78 77 77 77 77

13 77 79 79 79 79 79 79 78 78 77 77 77

14 77 80 80 80 80 80 80 79 79 78 78 77
15 77 81 81 81 81 81 81 80 80 79 78 78

1.6 78 83 83 82 82 82 82 81 81 80 79 79

17 78 84 84 84 84 84 84 83 82 81 80 79

18 79 85 86 86 86 85 85 84 83 82 81 80

19 79 87 87 88 87 87 87 86 85 83 82 81

20 80 89 89 90 90 89 89 88 87 85 83 82

21 81 90 91 92 92 91 91 90 88 87 85 84

22 82 92 94 94 94 94 93 92 90 88 87 85

23 83 95 96 96 96 96 96 94 92 90 88 87

24 84 97 98 99 99 99 98 97 95 93 90 89

25 85 99 101 102 102 101 101 99 97 95 92 91

26 86 102 104 104 104 104 103 102 100 97 95 93

27 87 104 106 107 107 107 106 104 102 99 97 95

28 89 107 109 110 110 110 109 107 105 102 99 97

29 90 109 112 113 113 113 112 110 108 105 102 100

30 92 112 115 116 116 116 116 114 111 108 104 102

31 93 115 118 119 120 120 119 117 114 111 107 105

32 95 117 121 123 123 123 123 120 117 114 110 107

33 97 121 124 126 127 127 126 124 121 117 113 110

34 99 124 127 129 130 131 130 128 124 120 116 113

35 101 127 131 133 134 134 134 131 128 124 119. 116

36 103 130 134 137 138 138 138 135 132 127 123 119

37 105 133 137 140 142 142 141 139 135 131 126 122

38 108 136 141 144 145 146 145 143 139 134 129 126

*39 113 139 145 148 14 5 149 147 143 138 133 129

0A

CAfd
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Project No. 97259 TVA/TSI October 19, 1994

TC# TC# TC# TC#
Time

(min)

Max Temp:
Max Allowed:

583
(0F)

117
119
122
124
126
128
131
133
136
138
141
144
146
149
151
152
154
156
157
158
160

160
401

584
(0F)

142
145
149
152
155
158
161
165
168
171
174
177
180
183
185
188
190
192
193
195
196

196
402

585
(OF)

148
152
155
159
162
166
170
173
177
180
183
186
189
191
194
196
198
199
201
202
204

586
(OF)

152
155
159
163
167
171
175
179
183
186
189
192
195
197
199
201
203
204
206
207
209

TC# TC# TC# TC#
587
(OF)

153
157
161
165
169
173
177
182
185
189
192
195
197
200
202
204
205
207
208
210
212

588
(OF)

154
158
162
166
170
174

.178
182
186
190
193
196
198
201
203
205
206
208
210
211
213

589 590
(0F) (0F)

153 151
157 155
161 159
165 163
169 167
173 171
177 175
181 179
185 182
189 186
192 189
195 192
197 195
200 197
202 199
204 202
205 203
207 205
209 207
210 209
212 210

204 209 212 213 212 210
402 401 401 401 401 401

591
(OF)

147
151
155
159
162
166
170
174
177
181
184
187
190
193
195
198
200
202
204
206
207

592
(OF)

142
145
149
153
157
160
164
168
171
175
178
181
184
187
190
193
195
.198
200
202
204

207 204
401 401

0 e C , P 0

ft~¶O

TC# TC# TC# TC#
593
(OF)

136
140
144
147
151
154
158
161
165
168
172
175
178
181
185
187
190
193
195
198
200

200
401

594
(OF)

132
136
139
143
146
150
153
157
160
164
167
171
174
177
181
184
187
189
192
195
198

198
401



October 19, 1994TVA/TSIProject No. 97259

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#

Time 595 596 597 598 599 600 601 602

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

76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
81
82
84
85
87
89
91
92
94
97
99

101
104
106
109
112
115
117
120
124
127

76
76

76

76
76

76
76
76

76

76

76

76

77

77

77

78

79

79

80
81

82

84
85

87

88
90

92
94
96
98

101

103
106
108

111

113
116
119

122

125

76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
79
80
81
82
84
85
87
88
90
92
94
96
98

100
103
105
108
110
113
116
118
121
124

76
76
76
76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
81
82
84
85
87
88
90
92
94
96
98

100
102
105
107
110
112
115
118
121

76
76
76
76
76
76
76
76
76
76
.76
76
77
77
77
78
79
79
80
81
82
83
85
86
88
90
92
93
96
98

100
102
104
107
109
112
114
117
120

123 1 21

0

76
76

76
76

76
76
76

76
76

76

76

76

77

77

77

78

79

79

80
81

82

83

85

86

88

89
91
93
95

97
99

101
104

106
108

111

113

116
119

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
80
81
82
83
84
86
87
89
91
93
95
97
99

101
104
106
109
111
114
117
119
122
125
128

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
80
80
81
82
84
85
86
88
90
91
93
95
97
99

102
104
106
108
111
114
116
119
121
124

604 605 606
(0 F) (0F) (0F)

603
(0F)

77
77
77
77
77
77
77
77
77
77
78
78
78
79
80
81
82
83
84
86
87
89
91
93
95
98

100
103
105
108
110
113
116
119
122
125
128
131
134
137

77
77
77
77
77
77
77
77
77
78
78
78
79
79
80
81
82
83
85
86
88
89
91
93
95
97

100
102
104
107
110
112
115
118
120
123
126
129
132
135

77
77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
82
84
85
87
88
90
93
95
97

100
102
105
107
110
113
116
119
122
125
128
131
134
137

V, 0,
0VOtRAlT

77
77
77
77
77
77
77
77
77
77
77
78
78
78
79
80
81
82
83
85
86
88
90
92
94
97
99

102
104
107
110)
113
116
119
122
125
128
131
134
138



Project No. 97259

TC# TC# TC# TC#
Time

(min)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

56
57
58
59
60

Max Temp:
Max Allowed:

595
(OF)

130
133
136
140
143
147
150
154
157
161
164
168
171
175
178
181
184
187
190
193
195

596
(OF)

128
131
134
138
141
144
148
151
155
158
162
165
169
172
176
179
182
185
188
191
193

597
(OF)

127
130
133
136
140
143
146
149
153
156
160
163
166
170
173
176
180
183
186
189
191

195 193 191
401 401 401

598
(OF)

126
129
132
135
138
141
145
148
151

.155
158
161
165
168
171
174
177
181
183
186
189

189
401

TVA/TSI October 19, 1994

TC# TC# TC# TC# TC# TC# TC# TC#
599
(OF)

125
128
131
134
137
140
143
146
149
153
156
159
162
166
169
172
175
178
181
184
186

186
401

600
(OF)

124
127
129
132
135
138
141
144
147
150
153
156
159
162
165
168
171
174
177
179
182

182
401

601
(OF)

131

134
137
140
143
145
148
151
153
156
158
161
163
165
167
170
172
174
176
178
181

181
402

602
(OF)

127
129
132
135
137
140
142
145
147
149
151
153
155
157
159
161
163
165
168
170
172

172
402

603
(OF)

140
144
147
150
153
156
159
162
165
167
170
173
175
178
180
183
185
187
190
192
194

194
402

604
(OF)

138
141
144
147
150
153
156
159
162
164
167
170
172
175
177
179
182
184
186
188
190

605
(OF)

140
144
147
150
153
156
159
162
165
168
170
173
176
178
181
183
186
188
191
193
195

190 195 195
402 402 402

4 0.CA P0oe

0A

'VORAT¶

631

606
(OF)

141
144
147
150
153
156
160
162
165
168
171
173
176
179
181
184
186
189
191
193
195
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TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
Time 607 608 609 610 611 612 613 614 615 616 617 618

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

0 77
1 77
2 77
3 77
4 77
5 77
6 77
7 77
8 77
9 77

10 77
11 78
12 78
13 78
14 79
15 80
16 81
17 82
18 83
19 85
20 86
21 88
22 90
23 92
24 94
25 97
26 99
27 102
28 104
29 107
30 110
31 113
32 116
33 119
34 122
35 125
36 128
37 131
38 135
39 138

77
77
77
77
76
77
77
77
77
77
77
78
78
78
79
80
81
82
83
85
86
88
90
92
94
96
99

101
1 04
1 07
110
113
115
118
121
1 25
1 28
131
1 34

77
77
77
77
77
77
77
77
77
77
77
78
78
78
79
80
81
82
83
84
86
87
89
91
93
96
98

100
1 03
1 06
108
111
114
117
120
1 23
1 26
129
133

77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
80
80
81
83
84
85
87
89
90
92
95
97
99

102
104
1 07
110
113
116
119
1 22
1 25
128
132

77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
82
84
85
86
88
90
92
94
96
99

101
1 04
106
109
112
115
118
121
1 24
1 27
1 30

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
80
81
82
83
84
86
87
89
91
93
95
97

1 00
1 02
105
1 08
111
113
116
119
1 22
1 25
1 29

137 136 135 44 ab40 0 32
#4. ý

0 A4

76
77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
80
81
81
83
84
85
87
88
90
92
94
96
99

101
1 04
106
109
112
115
118
121
1 24
1 27
130

76
77
76
77
77
77
77
77
77
77
77
77
77
78
78
79
80
80
81
82
83
85
86
88
90
92
94
96
98

1 00
1 03
1 06
1 08
ill
114
117
1 20
1 23
1 26
1 29

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
81
82
83
85
86
87
89
91
93
95
97

1 00
1 02
105
1 07
110
113
116
119
122
1 25
128

77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
80
80
81
82
83
84
86
87
89,
91
93
95
97
99

1 02
1 04
1 07
109
112
115
118
121
1 24
1 27

77
77
77
77
77
77
77
77
77
77
.77
77
77
78
78
79
79
80
81
82
83
84
86
87
88
90
92
94
96
98

101
103
106
108
111
114
117
1 20
123
1 26

77
77
77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
80
80
81
82
83
85
86
88
89
91
93
95
97
99

101
1 04
1 06
1 09
i11
114
117
1 20
1 23

'VO
* 4OR ',

TVAITSIProject No. 97259
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Project No. 97259 TVA/TSI October 19, 1994

TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#

Time
(min)

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

Max Temp:
Max Allowed:

607
(0F)

141
144
147
151
154
157
160
163
166
168
171
174
177
179
182
184
187
189
192
194
196

196
402

608
(OF)

140
144
147
150
153
156
160
162
165
168
171
174
176
179
182
184
187
189
191
194
196

196
402

609
(0F)

139
142
145
149
152
155
158
161
164
167
169
172
175
178
181
183
186
188
191
193
195

610
(OF)

138
141
144
147
151
154
157
160
163
166
168
171
174
177
180
182
185
187
190
192
194

611
(OF)

137
140
143
146
149
153
156
159
162
165
167
171
174
176
179
182
184
187
189
192
194

612
(0F)

135
138
141
144
148
151
154
157
160
163
166
169
172
175
177
180
183
185
188
190
193

613
(0F)

133
136
140
143
146
149
153
155
158
161
164
167
171
173
176
179
181
184
187
189
192

614
(OF)

132
135
138
142
145
148
151
154
157
160
163
166
169
172
175
178
180
183
186
188
191

615 616
(OF) (OF)

131 130
134 133
137 136
140 139
144 143
147 146
150 149
153 152
156 155
159 158
162 161
165 164
168 168
171 170
174 173
177 176
180 179
182 182
185 184
188 187
190 190

195 194 194 193 192 191 190 190
402 402 402 402 401 401 402 402

617
(OF)

129
132
135
138
141
144
148
151
154
157
159
163
166
169
172
175
177
180
183
186
188

618
(OF)

126
129
132
135
138
141
145
148
151
153
156
160
163
166
169
172
175
177
180
183
186

0 rC. P0#

0

Oft4ATO'e'

188 186
402 402
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TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 619 620 621 622 623 624 625 626 627 628 629 630

(min) (OF) (IF) (IF) (I F) (IF) (IF) (OF) (0F). (OF) (OF) (OF) (OF)

0 77 77 76 77 77 77 76 76 76 76 76 76

1 77 77 76 77 77 77 76 76 76 76 76 76

2 77 77 76 77 77 77 77 76 77 76 76 76

3 77 77 76 77 77 77 76 76 76 76 76 76

4 77 77 76 77 77 77 76 76 76 76 76 76

5 77 77 76 77 77 77 77 76 76 76 76 76

6 77 77 76 77 77 77 77 77 77 76 76 76

7 77 77 76 77 77 77 77 77 76 76 76 76

8 77 77 76 77 77 77 77 77 77 76 76 76

9 77 77 76 77 77 77 77 77 77 77 77 77

10 77 77 76 78 77 77 77 77 77 77 77 77

11 77 77 76 78 78 77 77 77 77 77 77 77

12 77 77 77 79 78 78 78 78 78 77 77 77

13 77 77 77 79 79 78 78 78 78 78 78 78

14 78 78 77 80 79 79 79 79 79 78 78 78

15 78 78 78 81 80 80 80 79 79 79 79 79

16 79 79 78 81 81 81 80 80 80 80 80 79

17 79 79 79 83 82 82 82 81 81 81 81 80

18 80 80 79 84 84 83 83 83 82 82 82 81

19 81 81 80 85 85 85 84 84 84 83 83 83

20 82 81 81 87 87 86 86 86 85 85 84 84

21 83 82 81 88 88 88 88 87 87 86 86 85

22 84 83 82 90 90 90 90 89 89 88 87 87

23 85 85 83 92 92 92 92 91 91 -90 89 89

24 87 86 85 94 94 94 94 94 93 92 91 91

25 88 87 *86 96 97 97 96 96 95 94 93 93

26 90 89 87 98 99 99 99 98 98 97 96' 95

27 91 90 89 101 101 102 101 101 100 99 98 97

28 93 92 90 103 104 104 104 103 103 102 100 100

29 95 93 92 106 107 107 107 106 105 104 103 102

30 97 95 93 -108 109 110 109 109 108 107 106 105

31 99 97 95 111 112 112 112 112 111 110 108 107

32 102 99 97 114 115 115 115 115 114 113 111 110

33 104 102 99 116 117 118 118 118 117 116 114 113

34 106 104 101 119 120 121 121 121 120 119 117 116

35 109 106 103 122 123 124 124 124 123 122 120 119

36 111 109 105 124 126 127 127 127 126 125 123 122

37 114 111 108 127 129 -130 130 130 129 128 127 126

38 117 114 110 130 132 133 133 133 132 131 130 129

39 120 117 113 133 135 136 136 136 136 135 133 132
(,CsA P o

00

VO



Project No. 97259

TC# TC# TC# TC# TC# TC# TC# TC#
Time

(min)

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

Max Temp:
Max Allowed:

619
(0F)

123
126
129
132
135
138
141
144
147
150
153
156
160
163
166
168
171
174
177
180
182

620
(0F)

119
122
125
128
131
134
138
140
143
146
149
153
156
159
162
165
167
170
173
176
178

621
(OF)

115
118
121
123
126
129
133
136
138
141
144
148
152
154
157
160
162
165
168
170
172

182 178 172
402 402 401

622
(0F)

136
139
142
145
148
151
154
157
160
162
165
167
170
173
175
177
180
182
184
186
188

188
402

623
(OF)

138
141
145
148
151
154
157
160
162
165
168
170
173
176
178
181
183
185
188
190
192

192
402

624
(0 F)

139
143
146
149
152
155
158
161
164
167
169
172
175
177
180
182
185
187
189
191
194

625
(0F)

140
143
146
149
152
155
158
161
164
167
170
172
175
178
180
183
185
188
190
192
194

626
(0 F)

140
143
146
149
152
155
158
161
164
167
170
172
175
178
180
183
185
188
190
192
195

TC# TC# TC# TC#
627
(OF)

139
142
145
148
152
155
158
161
164
166
169
172
175
177
180
182
185
187
190
192
194

628
(OF)

138
141
144
147
151
154
157
160
163
165
168
171
174
176
179
182
184
187
189
191
194

629
(OF)

136
140
143
146
149
153
155
159
161
164
167
170
172
175
178
180
183
186
188
190
193

194 194 195 194 194 193
402 401 401 401 401 401

630
(OF)

135
139
142
145
148
152
155
158
161
163
166
169
172
174
177
180
182
185
187
190
192

192
401

(CpA P

100
'? 

rV
104A* 0
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Project No. 97259 TATIOtbr1,19

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #

Time 631 632 633 634 635 636 637 638 639 640 641 642

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

0 76 76 76 76 76 76 76 76 76 76 77 76

1 76 76 76 76 76 76 76 76 76 76 77 76
2 76 76 76 76 76 76 76 76 76 76 77 77
3 76 76 76 76 76 76 76 76 76 76 77 77

4 76 76 76 76 76 76 76 76 76 76 77 77
5 76 76 76 76 76 76 76 76 76 76 77 77

6 76 76 76 76 76 76 76 76 76 76 77 77
7 76 76 76 76 76 76 76 76 76 76 77 77

8 76 76 76 76 76 76 76 76 76 76 77 77
9 77 77 76 76 76 76 76 76 76 76 78 77

10 77 77 77 77 77 77 77 77 77 77 78 78

11 77 77 77 77 77 77 77 77 77 77 79 78
12 77 77 77 77 77 77 77 77 77 77 79 79

13 78 78 77 77 77 77 77 77 77 77 80 80
14 78 78 78 78 78 78 78 78 77 77 8.1 81
15 79 79 78 78 78 78 78 78 78 78 83 82

16 79 79 79 79 79 79 79 79 78 78 84 83

17 80 80 80 80 80 80 79 79 79 79 86 85

18 81 81 81 81 81 80 80 80 80 79 87 87

19 82 82 82 82 82 81 81 81 80 80 89. 89

20 84 83 83 83 83 82 82 82 81 81 91 91

21 85 85 85 84 84 84 83 83 82 82 93 93

22 87 86 86 86 86 85 85 84 83 83 96 95
23 88 88 88 88 87 87 86 85 85 84 98 98

24 90 90 90 89 89 88 87 87 86 85 100 100
25 92 92 91 91 91 90 89 88 87 86 103 103
26 94 94 93 93 93 92 91 90 89 88 105 106
27 97 96 96 95 95 94 93 92 90 89 108 109
28 99 99 98 98 97 96 95 94 92 91 111 112

29 101 101 100 100 99 98 97 95 94 92 113 114

30 104 104 103 102 102 100 99 98 96 94 116 118
31 107 106 106 105 105 103 101 100 98 96 119 121

32 110 109 108 108 107 105 104 102 100 98 122 124

33 112 112 111 111 110 108 106 104 102 100 125 127
34 115 115 114 113 113 111 109 107 104 102 128 130

35 119 118 117 117 116 114 112 110 107 104 131 134

36 122 121 120 120 119 117 115 112 109 107 134 .137

37 125 124 123 123 122 120 118 115 112 109 137 140

38 128 128 127 126 125 123 121 118 115 112 140 143

39 131 131 130 129 129 126 124 121 118 115 143 147
4 A P

100
4I AT

TVAITSI October 19, 1994



Project No. 97259 TVA/TSI

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
Time

(min)

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

Max Temp:
Max Allowed:

631 632 633
(OF) (OF) (OF)

135 134 133
138 137 136
141 141 140
144 144 143
148 147 146
151 151 150
154 154 153
157 157 156
160 160 159
163 163 162
166 165 164
168 168 167
171 171 170
174 174 173
176 176 176
179 179 178
182 182 181
184 184 184
187 187 186
189 189 189
192 192 191

192 192 191
401 401 401

634
(OF)

1 33
1 36
139
1 43
1 46
149
1 52
155
158
161
1 64
1 67
170
173
175
178
181
1 83
1 86
188
191

635
(OF)

1 32
135
139
142
145
149
152
155
158
161
1 64
1 67
169
172
175
1 78
180
183
1 86
1 88
191

636
(OF)

1 29
1 33
1 36
139
143
146
149
1 52
1 55
1 58
161
1 64
1 67
170
173
175
178
181
1 84
1 86
1 89

191 191 189
401 401 401

637 638
(OF) (OF)

127 125
130 128
134 131
137 134
140 137
143 141
147 144
150 147
153 150
156 153
159 156
162 159
165 162
167 165
170 167
173 170
176 173
179 176
181 178
184 181
187 184

187 184
401 401

639 640 641 642
(OF) (OF) (OF) (OF)

121 118 146
124 121 150
127 124 153
130 127 156
133 130 159
136 133 162
139 136 165
143 140 168
146 143 170
149 146 173
152 149 175
155 152 178
158 154 181
161 157 183
163 159 186
166 162 188
168 165 190
171 167 192
174 169 194
176 172 196
179 174 197

179 174 197
401 401 402

1 50
1 53
1 57
1 60
1 63
166
169
172
175
178
1 80
183
186
1 88
1 90
1 93
1 95
1 97
1 98
200
201

201
401

4 A Pol

'VORA.TO

637
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0 TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC# TC#

Time 643 644 645 646 647 648 649 650 651 652 653 654

(min) (OF) (°F) (IF) (IF) (°F) (IF) ( °F) (0F) (0 F) (0F) (0F) (0F)

76 76 76 76 76 76 76 76 76 76 76 76

76 76 76 76 76 76 76 76 76 76 76 76

76 76 76 76 76 76 76 76 76 76 76 76

76 76 76 76 76 76 76 76 76 76 76 76

76 76 76 76 76 76 76 76 76 76 76 76

76 76 76 76 76 76 76 76 76 76 76 76

77 76 76 76 76 76 76 76 76 76 76 76

77 76 76 76 76 76 76 76 76 76 76 76

77 77 77 76 76 76 76 76 76 76 76 76

77 77 77 77 77 77 77 77 77 76 76 76

77 77 77 77 77 77 77 77 77 77 77 77

78 77 77 77 77 77 77 77 77 77 77 77

78
79
80
81
83
84
86
88
90
92
95
97

100
103
106
109
112
115
118
121
125
128
131
135
138
142
145
148

78
79
80
81
82
84
85
87
89
92
94
97
99

102
105
108
111
114
118
121
124
128
131
135
138
142
146
149

78
79
80
81
82
84
85
87
89
92
94
97
99

102
105
108
111
114
118
121
125
128
131
135
139
142
146
150

78
79
80
81
82
84
85
87
89
92
94
97
99

102
105
108
111
114
118
121
125
128
132
135
139
142
146
150

78
79
80
81
82
84
85
87
89
92
94
97
99

102
105
108
111
115
118
121
125
128
132
135
139
143
147
150

78
79
80
81
82
84
85
87
90
92
94
97

100
103
105
108
112
115
118
122
125
129
132
136
139
143
147
150

78
79
80
81
82
84
85
87
89
91
94
96
99

102
105
108
111
114
118
121
125
128
131
135
139
142
146
150

78
78
79
81
82
83
85
87
89
91
93
96
98

101
104
107
110
113
117
120
124
127
130
134
138
141
145
149

78
78
79
80
82
83
84
86
88
90
93
95
98

100
103
106
109
112
115
119
122
126
129
133
136
140
143
147

78
78
79
80
81
82
84
85
87
89
92
94
96
99

102
104
107
110
114
117
120
124
127
131
134
138
141
145

77
78
79
80
81
82
84
85
87
89
91
93
96
99

101
104
107
110
113
116
119
123
126
129
133
136
140
143

77
78
79
80
81
82
84
85
87
89
91
93
96
99

101
104
107
110
112
116
119
122
125
129
132
135
139
142

O4 GA P 0o,

0OA

100

'94 4fAI00

TVA/TSIProject No. 97259 October 19, 199,6 3 I

ý 0



Project No. 97259

Time
(min)

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

Max Temp:
Max Allowed:

TC# TC# TC# TC# TC# TC#
643 644 645 646 647 648
(0F) (0F) (OF) (OF) (0F) (0F)

152 153 153 153 154 154
155 156 157 157 157 158

159 160 160 160 161 161

162 1.63 164 164 164 165
165 166 167 167 168 168

169 170 170 171 171 171

172 173 174 174 174 175

175 176 177 177 178 178
177 179 180 180 181 181

180 182 183 183 184 183
183 185 186 186 186 186

186 187 188 189 189 189
188 190 191 191 191 191

191 192 193 194 194 194

193 195 196 196 196 196
195 197 198 198 198 198

197 199 200 200 200 200

199 200 201 202 202 201
201 202 203 203 203 203

202 204 204 205 205 205

204 205 206 .206 206 206

204 205 206 206 206 206

401 401 401 401 401 401

TC# TC# TC# TC# TC# TC#
649
(0 F)

153
157
160
164

167
170
174

177
180
182
185
188
190
192

195
197
199
200

202
204
206

650
(0F)

152
156
159
163
166
170
173
176
179
181
184
187
189
191
194
196
198
199
201
203
205

206 205
401 401

651 652
(OF) (OF)

151 148
154 152
158 156
161 159
165 162
168 166
171 169
174 172
177 175
180 178
183 181
185 183
188 186
190 188
192 190
194 193
196 195
198 197
200 199
202 201
204 203

204 203
401 401

653 654
(0F) (0F)

147 146
151 149
154 153
158 156
161 159
164 163
168 166
171 169
174 172
176 175
179 177
182 180
184 182
186 185
189 187
191 189
193 191
195 193
197 195
199 197
201 199

201 199
401 401

4QCA P0#
0

o 0 AA

October 19, 1994TVA/TSI



640

Project No. 97259 TVAITSI October 19, 1994

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
Time 655 656 657 658 659 660 661 662 663 664 665 666

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

0 76 76 76 76 76 76 76 76 76 77 77 77
1 76 76 76 76 76 77 76 77 76 77 77 76
2 76 76 76 76 76 76 77 77 77 77 77 77
3 76 76 76 76 76 76 77 77 77 77 77 77
4 76 76 76 76 76 76 77 77 77 77 77 77
5 76 76 76 76 76 77 77 77 77 77 77 77
6 76 76 76 76 76 77 77 77 77 77 77 77
7 76 76 76 76 76 77 77 78 77 77 77 77
8 76 76 76 76 76 78 78 79 78 78 78 78
9 76 76 76 76 76 79 79 79 79 78 79 78

10 77 77 76 76 76 80 81 81 80 79 80 79
11 77 77 77 77 77 81 82 82 82 81 81 80
12 77 77 77 77 77 83 85 84 83 82 82 82
13 78 78 78 78 77 85 87 86 85 84 84 83
14 79 78 78 78 78 87 90 88 88 86 86 85
15 80 79 79 79 79 90 93 90 90 88 88 88
16 81 80 80 80 79 92 96 93 93 90 91 90
17 82 82 81 81 80 95 99 96 95 93 93 93
18 83 83 82 82 81 98 102 99 98 96 96 95
19 85 85 84 83 82 101 105 102 101 99 99 98
20 87 86 85 85 84 105 109 106 105 102 102 101
21 89 88 87 86 85 108 112 109 108 105 106 105
22 91 90 89 88 87 112 116 112 112 109 110 108
23 93 92 91 90 88 116 120 116 116 112 113 112
24 95 95 93 92 90 120 123 119 120 116 117 115
25 98 97 95 94 92 124 127 122 124 120' 121 119
26 100 99 98 96 94 128 130 126 128 124 125 123
27 103 102 100 98 96 132 134 129 132 127 129 127
28 106 105 103 101 98 136 137 133 137 131 132 131
29 109 107 105 103 101 140 140 137 141 135 136 135
30 111 110 108 106 103 144 144 140 145 139- 139 139
31 114 113 111 108 105 148 148 144 149 143 143 144
32 118 116 114 111 108 152 151 148 152 147 147 148
33 121 119 116 114 110 156 155 152 156 152 151 152
34 124 122 119 116 113 160 159 156 160 156 155 157
35 127 126 122 119 115 163 163 159 163. 160 158 161
36 130 129 125 122 118 167 166 163 167 164 162 165
37 134 132 128 125 120 171 170 167 170 168 166 169
38 137 135 132 128 123 174 174 171 174 172 170 174
39 140 138 135 131 126 178 177 175 178 176 174 178

4 ,CA P .

10
I 9 0 A T



Project No. 97259

TC# TC#

TVA/TS I

TC# TC# TC# TC# TC# TC# TC#

641
October 19, 1994

TC# TC# TC#
Time 655

(min) (0F)

40 144
41 147
42 150
43 154
44 157
45 160
46 163
47 166
48 169
49 172
50 174
51 177
52 179
53 182
54 184
55 186
56 188
57 190
58 192
59 194
60 196

MaxTemp: 196
Max Allowed: 401

656
(OF)

142
145
148
151
154
157
160
163
166
169
171
173
176
178
180
183
185
187
189
191
193

657 658 659 660 661
(OF) (OF) (OF) (OF) (OF)

138 134 128 181 180
141 137 131 185 183
144 140 134 188 186
147 142 136 190 189
150 145 139 192 191
153 148 142 194 193
156 151 144 196 195
158 153 146 197 196
161 156 149 198 197
163 158 151 199 198
166 160 153 200 199
168 163 155 201 200
170 165 157 202 201
173 167 159 203 201
175 169 161 204 202
177 171 163 205 203
179 174 165 207 204
181 176 167 208 204
183 178 169 210 205
186 180 171 211 206
188 182 173 213 207

193 188 182 173 213 207
401 401 401 401 401 401

662 663
(OF) (OF)

179 181
182 185
186 188
188 190
191 192
193 194
195 196
196 197
197 198
198 199
199 200
200 201
201 202
201 203
202 205
203 207
204 209
205 211
205 213
206 215
207 218

207 218
401 401

06"GA P0

O 4.O

O9 0 AVO

664
(0 F)

180
184
187
190
193
195
196
197
198
199
200
201
202

203
205
206
208
210
212
214
217

217
402

665
(OF)

178
182
186
189
192
194
195
197
198
199
200
201
202
204
205
207
209
212
214
217
220

220
402

666
(OF)

181
185
188
191
193
195
197
198
199
200
201
202
203
204
205
206
207
207
208
208
209

209
402



Projct o. 7259TVATSIOctober 19, 1J 99k4

TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC # TC #
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

667 668
(0 F) (0 F)

77 76
77 77
77 77
77 77
77 77
77 77
77 77
77 77
78 77
78 78
79 80
80 85
82 91
84 97
87 103
89 108
92 111
95 115
98 118

101 122
104 125
108 128
111 130
115 132
119 135
122 137
126 139
130 141
133 143
137 145
141 147
145 151
149 154
153 157
157 160
161 164
165 168
169 171
173 175
176 179

669
(0 F)

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

1 02
105
108
112
115
119
1 22
126
129
1 33
1 37
1 40
1 44
1 48
152
1 56
160
1 64
1 68
173
177

670
(OF)

77
77
77
77
77
77
77
77
77
77
78
79
80
81
83
85
87
89
92
94
97

100
1 03
107
110
114
118
122
127
131
1 36
141
146
1 50
155
159
1 63
1 68
172
176

671
(OF)

77
77
77
77
77
77
77
77
77
78
78
79
80
82
83
85
87
89
91
94
97

100
1 04
1 07
ill
115
119
1 23
1 27
131
135
139
144
149
1 53
1 58
1 62
1 67
171
176

672
(OF)

77
77
77
77
77
77
77
77
78
79
80
81
82
84
85
87
90
92
94
97

1 00
1 03
1 06
110
113
117
1 20
1 24
1 27
131
135
139
142
146
149
.153
156
160
163
1 67

673
(OF)

76
77
76
76
77
77
77
77
77
78
79
80
82
84
86
89
92
95
99

1 02
1 05
1 08
ill
115
118
1 22
125
129
133
137
140
144
147
151
1 54
1 58
161
165
1 69
174

675 676 677 678
(OF) (OF) (OF) (OF)

674
(OF)

76
76
76
76
76
77
77
77
77
78
79
80
81
83
85
87
89
91
94
97

100
1 03
106
1 09
112
116
119
1 22
1 26
129
133
136
139
1 43
1 47
150
154
1 57
161
1 65

76
77
76
76
77
77
77
77
77.
78
78
79
80
81
82
84
85
87
89
91
94
96
99

101
1 04
107
ill
114
117
121
124
1 28
132
135
139
142
146
1 50
1 55
159

76
76
76
76
76
76
76
77
77
77
78
79
79
80
82
83
84
86
88
90
93
95
97

1 00
1 03
106
109
112
115
119
1 22
125
129
133
1 37
140
144
148
151
1 55

,O0A P

0A

10 RA

77 77
77 78
77 79
78 80
78 81
79 83
80 85
81 87
83 89
84 91
86 94
88 97
91 100
93 103
96 106
98 109

101 113
104 117
107 121
110 125
113 129
116 133
120 137
123 141
126 144
130 148
133 151
137 155
141 158
144 162
148 165
152 169

Project No. 97259 TVAITSI



Project No. 97259

TC# TC# TC#
Time

(min)

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

Max Temp:
Max Allowed:

667 668
(0F) (0F)

180 182
184 185
187 188
190 191
193 193
195 195
196 196
198 198
199 199
200 199
201 200
201 201
202 202
203 202
204 203
205 204
205 205
206 206
207 207
209 208
210 209

210 209
402 401

669
(0F)

180
184
187
190
192
194
196
197
198
199
200
200
201
202
203
204
205
206
208
210
212

TVA/TSI October 19, 1994

TC# TC# TC# TC# TC# TC# TC# TC# TC#
670
(OF)

180
184
187
190
193
195
196
197
198
199
200
201
201
202
203
203
204
205
206
207
209

671
(OF)

180
183
187
190
192
194
196
197
198
199
200
200
202
203
205
206
208
210
212
214
216

672
(OF)

170
173
177
180
183
186
189
191
193
195
196
198
199
200
200
201
202
203
204
205
206

673
(OF)

177
181
185
187
190
191
193
195
196
197
198
199
199
200
201
202
202
203
204
205
206

674 675
(0F) (0F)

168
172
175
178
181
184

186

189
191
193

195

197
198

200
201
202
203

204
206

208

210

163
166
170
173
177
180
183
185
188
190
192
195
196
198
199
201
202
204
206
208
210

212 209 216 206 206 210 210
402 402 402 402 401 401 401

676
(OF)

159
163
167
171
174
178
181
184
187
190
192
194
196
197
199
200
202
204
205
208
210

677
(OF)

156
160
164
168
171
175
178
181
184
188
191
193
195
197
198
199
201
202
203
205
206

678
(OF)

172
175
179
182
185
187
190
192
193
195
196
197
198
199
200
201
202
203
203
204
205

~A A0 .

90 RA'

643

210 206 205
401 401 401



October 19, 199• • -

TC# TC#
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

679
(0F)

76
76
76
76
76
76
77
77
77
78
79
80
81
83
85
87
89
91
95
99

102
106
110
113
117
121
125
128
132
136
140
143
1 47
150
153
156
159
163
167
170

TC# TC# TC#
680
(0 F)

76
76
76
76
76
77
77
77
78
78
79
80
82
83
85
87
89
92
94
97

101
103
106
110
113
117
120
123
127
130
134
138
142
145
148
152
155
159
163
166

682 683 Ambient
(OF) (OF)

681
(0 F)

77
77
77
77
77
77
77
77
77
78
78
79
80
81
82
84
85
87
89
91
94
96
99

101
104
107
110
114
117
120
124
128
132
135
139
143
147
151
155
159

77
77
77
77
77
77
77
77
77
78
78
79
80
81
82
84
85
87
89
91
93
96
98

101
104
107
110
114
117
120
124
128
131
134
138
142
145
149
153
157

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
114
118
121
125
128
132
136
140
143
147
151
154

E119 Std Furnace
Curve Average

(OF)(OF)

82
83
83
83
83
83
83
83
83
83
83
83
84
83
84
83
83
83
83
83
84
84
84
84
84
84
85
85
85
85
86
85
85
85
85
86
85
85
84
85

oC A

0 ftA

68
254
440
627
813

1000
1060
1120
1180
1240
1300
1327
1346
1364
1380
1395
1410
1423
1436
1448
1459
1470
1480
14.90
1499
1508
1517
1525
1533
1541
1548
1555
1562
1569
1576
1582
1588
1594
1600
1606

(OF)

76
102
198
486
870

1151
1243
1210
1132
1111
1216
1371
1496
1482
1373
1256
1208
1284
1421
1499
1476
1477
1481
1490
1498
1508
1516
1511
1492
1470
1475
1525
1577
1613
1542
1505
1539
1552
1555
1565

Furnace #
1

(OF)

72
110
274
731

1130
1296
1346
1283
1173
1151
1262
1375
1455
1475
1358
1224
1194
1310
1431
1512
1527
1546
1560
1572
1583
1596
1610
1595
1570
1539
1553
1616
1662
1690
1594
1562
1619
1630
1628
1640

Project No. 97259 TVA/TSI



Project No. 97259 TVA/TSI October 19, 1994

TC# TC#
Time

(min)

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

Max Temp:
Max Allowed:

679
(OF)

174
177
180
183
186
188
190
192
194
195
197
198
199
199
200
201
202
203
204
205
206

206
401

680
(0 F)

169
173
176
179
182
185
187
190
192
194
196
197
199
200
201
202
203
205
206
208
210

TC# TC# TC#
681
(OF)

163
167
171
175
178
181
184
187
190
192
194
196
198
199
200
201
202
203
204
205
208

682
(OF)

161
164
168
172
176
179
182
186
189
191
194
195
197
198
200
201
202
203
204
206
207

683 Ambient
(OF)

158
162
166
169
173
176
180
183
186
189
192
194
196
198
199
201
202
203
205
207
208

(OF)

85
85
85
85
86
86
86
86
85
84
86
84
85
85
84
84
84
85
84
85
85

E119 Std Furnace Furnace #
Curve

(OF)

1612
1617
1622
1627
1633
1638
1642
1647
1652
1656
1661
1665
1669
1674
1678
1682
1686
1690
1693
1697
1701

Average
(OF)

1574
1599
1611
1612
1619
1629
1646
1648
1660
1667
1669
1659
1646
1643
1650
1655
1662
1661
1674
1686
1692

1
(OF)

1641
1676
1689
1677
1681
1688
1719
1717
1737
1734
1728
1709
1694
1699
1705
1709
1715
1710
1727
1742
1749

210 208 207 208
401 402 402 402

4 0CA Po,

0 4

fo AI-

AJi



Project No. 97259 TATIOtbr1,19

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

Furnace #
2

(0 F)

77
96

176
396
702
963

1159
1220
1185
1166
1257
1379
1486
1531
1462
1363
1308
1353
1464
1555
1552
1558
1569
1586
1594
1604
1607
1605
1588
1571
1 575
1613
1655
1692
1641
1596
1614
1631
1639
1646

Furnace #
3

(OF)

78
91

1 64
401
788

1126
1262
1245
1181
1157
1251
1378
1499
1512
1417
1320
1267
1313
1428
1515
1499
15 01
1506
1515
1527
1542
1553
1557
1539
1515
1510.
1553
1610
1646
1589
1540
1569
1579
1581
1590

Furnace #
4

(0 F)

73
1 05
215
461
771

1027
1219
1242
1166
1147
1265
1413
1521
1 528
1429
1302
1243
1 322
1459
1553
1526
1527
1530
1538
1544
1551
1557
1542
1 530
1 506
1515
1564
1620
1662.
1585
1538
1 573
1592
1589
1601

A A 0

'004AT 0

Furnace #
5

(OF)

78
98

171
409
761

1031
1117
1096
1037
1014
1084
1199
1327
1346
1258
1151
1109
1171
1281
1356
1367
1386
1407
1434
1456
1474
1482
1495
1485
1470
1476
1515
1 547
1568
1521
1494
1535
1552
1566
1573

Furnace .#
6

(OF)

75
99

226
615

1077
1340
1399
1330
1237
1214
1338
1524
1649
1570
1430
1304
1260
1359
1539
1598
1540
1535
1532
1535
1538
1543
1 553
1541
1524
1 503
1505
1563
1 626
1659
1569
1534
1 575
1 582
1581
1596

Furnace #
7

(OF)

75
1 05
199
544

1047
1312
1336
1256
1150
1123
1239
1392
1539
1494
1373
1245
1201
1303
1444
1513
1472
1470
1472
1482
1495
1508
1518
1510
1485
1461
1475
1533
1584
1624
1530
1507
1542
1557
1564
1 573

TVA/TSI October 19, 1994



Project No. 97259

Time
(min)

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

Furnace #
2

(OF)

1655
1673
1682
1686
1689
1702
1719
1721
1727
1729
1730
1722
1706
1696
1702
1712
1716
1710
1729
1737
1743

Furnace #
3

(0 F)

1599
1621
1634
1639
1649
1656
1666
1671
1681
1687
1686
1676
1666
1664
1663
1665
1672
1676
1682
1694
1702

October 19, 1994

Max Temp:
Max Allowed:

AT0

G47
TVA/TSI

Furnace #
4

(OF)

1607
1630
1644
1641
1649
1661
1685
1684
1702
1700
1700
1686
1671
1669
1678
1686
1692
1684
1706
1720
1727

Furnace #
5

(OF)

1587
1602
1613
1626
1634
1647
1657
1657
1666
1683
1691
1685
1672
1665
1668
1676
1682
1683
1692
1702
1710

Furnace #
6

(0F)

1598
1626
1637
1635
1648
1652
1670
1675
1690
1696
1696
1678
1666
1670
1674
1676
1684
1684
1695
1709
1718

Furnace #
7

(OF)

1588
1611
1622
1624
1628
1644
1657
1650
1662
1670
1677
1669
1651
1644
1656
1664
1676
1668
1688
1698
1705

0
0.



Project No. 97259 TATIOtbr1,19

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

10
'90RA

Furnace #
8

(OF)

80
1 06
210
556

1005
1282
1317
1 245
1153
1136
1261
1421
1556
1507
1384
1263
1216
1272
1410
1493
1460
1455
1453
1453
1 453
1457
1461
1461
1440
1424
1420
1468
1526
1555
1497
1459
1490
1499
1506
1514

Furnace # Furnace #
9 10

(OF) (OF)

73 77
95 110

157 187
332 412
666 750

1051 1077
1144 1129
1108 1072
1039 997
1018 986
1097 1107
1302 1327
1455 1474
1430 1426
1318 1303
1205 1182
1149 1129
1254 1186
1417 1332
1479 1411
1438 1376
1431 1362
1429 1350
1435 1345
1442 1346
1451 1354
1460 1359
1449 1359
1425 1336
1394 1316
1401 1317
1459 1363
1525 1416
1573 1462
1483 1406
1449 1369
1478 1390
1492 1401
1486 1408
1502 1413

* 4CA P0

TVA/TSI October 19, 1994



Project No. 97259

Time
(min)

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

TVA/TSI October 19, 1994

Furnace #
8

(OF)

1522
1539
1550
1557
1565
1574
1587
1599
1608
1619
1624
1619
1610
1607
1609
1615
1622
1626
1634
1644
1651

Furnace #
9

(0 F)

1512
1548
1561
1556
1567
1571
1589
1590
1607
1620
1625
1610
1597
1603
1613
1610
1622
1624
1636
1650
1654

Furnace #
10

(0F)

1434
1459
1474
1476
1482
1495
1508
1512
1519
1529
1535
1532
1523
1517
1528
1532
1541
1541
1554
1560
1565

Max Temp:
Max Allowed:
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Quality Assurance Statement

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

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

All QA Surveillance documents remain on file at the Laboratory, and are
available for inspection by authorized personnel in the performance of an on-site
QA Audit. All materials, services and supplies used herein were obtained with
appropriate QA Certifications of Compliance, which may be found in the
following pages.

PCA P #
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ACCEPTABILITY DOCUMENTATION

TEST DECK #6: PROJECT NO. 97259

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

I. CABLE TRAY/CONDUIT ASSEMBLY

Omega V int rat *es, IJtc.

OP . ILI

Ddte

Dhte '/

II. ELECTRICAL CABLE INSTALLATION

Omega Point Laboratories, Inc.

TVA / TSI

III. THERMOCOUPLE INSTALLATION

Omc

Ein
210-6

Date

hga Point Laboratories, Inc.
16015 Shady Falls Road
nendorf, Texas 78112-9784
35-8100 / FAX: 210-635-8101

800-966-5253

NV/A/
Date

Date



Acceptability Documentation
Test Deck #6
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Project 97259

Page 2 of 2

IV. FIRE PROTECTION BARRIER

Sratories,Inc.

/TSI

V. FINAL PRE-BURN INSPECTION

Omega Point Laboratories, Inc. Date

D~e

4 A

4k#
0 A0

Date

DaLe / -'
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PROJECT NUMBERS:
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97258
97259
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OMEGA POINT LABORATORIES, INC.
16015 SHADY FALLS ROAD

ELMENDORF, TX 78112
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rF  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.
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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 A 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.Pag1e . 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 & (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.

Page 4 -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 & (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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EVENT LOG

TVA/TSl
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.

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"xl 2"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 & (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 cont.
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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.
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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"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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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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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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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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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 / /"ýo f
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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) 1i" 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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eo 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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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"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduj.

Page 20 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 &"') 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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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.
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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"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"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 & (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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G~31i
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.
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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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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't.
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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 & (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"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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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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Report No. 11960-97259
TVA / Thermal Science, Inc.

November 28, 1994
APPENDICES

Installation Details
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Report No. 11960-97259
TVA / Thermal Science, Inc.

November 28, 1994
APPENDICES

Certifications of Calibration and Conformance
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0/A REcAING REPORT
CLIENT/PROJECT

CLIENT/PROJECT
RECEIVED FROM
PRO.IFCT LOlATI(

NAME SI/-"ek-

NUMABER CD-9133; ý-3
lAC,

Om.nA Pnint I Rh.q

REPORT NUMBER__AIb- 1 VR. 66
DATE RECEIVED 3-b - I b "'1
DATE INSPECTED_ __-_ __ - c_ 4

INRPF~~TFfl RY~

QUANTITY cAT CORT. ACCEPTANCEMAIL RECD GCCJTAJER EXCE=PTION- REMARKS
ITEM DESCRIPTION P.O. NO. ,2 I.D. NO. Y/N Y/N INmGIY 2

Qiki- s,- It -ý - -w --'D _ _ _ _ _

___ ___ ___ _ oo ?c o__ __j Y 6oor( iJ-, k

FORM
1/29/93

I 'rr" ""T -T r' T" " " : . . .m. .

•N



PURCHASE ORDER

Vendor:

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Bill To:

Omega Point Laboratoriestlpt 1

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 TUPS Red Label- 8-1-9

Quantity Unit Extended

Item No. Description Ordered Price Amount

1. T-1 Plug 100

2. T-2 Jack 100

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval 0.t1•i: i-
Date -T -1,K--t 'L

Special Instructions

Shipment Must Include Certificate of
Conformance on Materials.

Ordered By: Cleda Patton

Project #: TSI/TVA ,P.AA.ITrr

Total

Shipping

Tax

Invoice Total



702
PMC CORPORATION
1170 N. GILBERT STREET, ANAHEIM, CA. 92801 - FAX (800) 753-5595 - PHONE (714) 563-0332

SPECIALIZING IN WIRE, CABLE & TEMPERATURE SENSORS

. SOLD TO

OMEGA POINT LABS
16015 SHADY FALLS RD.
ELMENDORF. TX 78112

SHIP TO

GMEGA POINT LABS
16015 SHADY FALLS RD.

ELMENDORF, TX 79112
ATTN: CLETA

J L

1 DATE RECEIVED I CUSTOMER NO. PMC JOB NO.

REQUESTED SHIP CUSTOMER P.O. NUMBER ISHIP VIA TERMS

8-1 5-•.4 11400O •jP•,.E/R NET i.-:

* ma .
T- 1 PL.' 40 Z N -

2 10 . T-12 P ICO

SPECIAL INSTRUCTIONS:

3 3 .6 C P BY•!-~ qV I

White -Anaheim Office - Goldenrod - New Hampshire Office - Canary - Packing Slp

I



CERTIFICATE OF CONFORMANCE

TO Om•a_ Point Labs

16015 Shady Falls Rd.

Elmendorf, TX 78112

PMC P/N

DATE 8-15-94

CUSTOMER PO# 1140Q

JOB #

QUANTITY

TC-6229

CUSTOMER P/N

T-1 (Plug) 100

T-2 (Jack) 100

. ADDITIONAL INFORMATION (IF REQUIRED):

This is to certify the materials furnished on this shipment are in col
drawings of the above referenced customer purchase order. Inspq
customer review. I

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

q uality Assurance Manager1170 N. GILBERT STREET

O ANAHEIM, CA.
92801
(714) 563-0332
FAX (800) 753-5595

SPEC



0
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME 1TS ( /-T[A
CLIENT/PROJECT NUMBER i9 1 5 c7 -Ok

RECEIVED FROM__ IC,__-_-. -
PROJECT LOCATION Omega Point Labs

REPORT NUMBER IA L-7 --l [ (d)O
DATE RECEIVED '4 - :;ý -), 1

DATE INSPECTED___- _________

INSPECTED BY:___--______________



PURCHASE ORDER

Vendor:

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Bill To:

Omega Point Laboratories, Ir.0 5
16015 Shady Falls Road, Elmendorf, 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 UPS Blue Label MS-1 1230-97185 17-11-94 -ý30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Teflon Coated Thermocouple Wire 40,000
KK-TA/TA-24

2. Calibration data 1

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance R~quirements"
QA Approval I

Date_

Special Instructions

Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 2000F, 4000F, 600°F, 800°F
and 1000°F traceable to NIST

Ordered By: Constance A. Humphrey

Project #: 2Eq-uiipmen- Ufi/ZA/ F51

,Pvv # Y 7/e8s-

I~I V[Sit

Total

Shipping

Tax

Invoice Total

YarIl/•4 \5g5=



Page 1 of 2 7np

OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: MS-- /"/•'3 49'- 9"Y/'.."

VENDOR: PMC

VENDOR PRODUCT NUMBER: KK-TA/TA-24

PRODUCT DESCRIPTION: Teflon CoateA ThPrmncoup1P Wire

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

TEST DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

ASTM
E230-93 Std. Temperature-EMF Tables Temp. Range +32°F to +545°F

for Standardized Thermocouples Special Limits of Error -2°F

QUALITY ASSURANCE REQUIREMENTS

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

2.0 QUALITY VERIFICATION
Receiving Inspection - Buyer shall inspect items upon receipt to verify compliance
with purchase order requirements. Rejected items shall be returned at seller's
expense.
Document Review - Final acceptance shall be based on satisfactory review of
required certifications and/or supporting documents.

3.0 CERTIFICATIONS
3.1 Certification that supplied materials comply with this material specification

and listing Critical Characteristics shall be provided. This certificates shall
reference Omega Point Labs purchase order number and specification
number for all material furnished under this specification. This Certification
shall be signed by the appropriate vendor representative.

3.2 The material furnished under this specification shall be a product that
complies with the following:
3.2.1 Has been tested and passed all tests specified herein.
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3.2.2 Manufacturing methods for this material have not changed. Vendor
will advise Omega Point in writing of any changes in the
manufacturing prior to material manufacture.

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

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

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

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

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

QUALITY ASSURANCE APPROVAL

Title Quality Assurance Mgr.

Date A____

AVL Verification
Class: B

40A

DI l0M.A4ZIKlt •- C0C1'1=IrATIr)MIQ P•A • nf
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OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO:

PRODUCT:

MANUFACTURER:

MS- //.3V ?,2

Thermocouple Wire

PMC Corporation
57 Harvey Road
Londonderrv, NH 03053

--game)

(603) 432-9473

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

TECHNICAL EVALUATION

DESCRIPTION: Teflon Coated Thermocouple Wire

DOES IT PERFORM
SAFETY FUNCTION? YES:

Material testing and equipment calibration

DOES ITEM MEET CRITERIA
OF CGI DEFINITION? Yes

TECHNICAL EVALUATION
PERFORMED BY:

Pro. Manager
Date (/Z 6/ýp

Item meets all three criteria of CGI listed below:

a) not subject to design or specification
requirements that are unique to nuclear
facilities; and

b) used in applications other than nuclear
facilities; and

c) is ordered from manufacturer or supplier on
the basis of specifications set forth in the
manufacturers published product description.

VERIFIED BY:

D/A Manager ,
Date



TECHNICAL EVALUATION

Teflon Coated Thermocouple WirePRODUCT:

SPEC NO:

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

KK-TA/TA-24

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

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

Temp. Range +32*F to +545°F
Special Limits of Error ±2°F

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

PR J TMANAGER "
DATE i'/Z */Z4

VERIFIED BY:

0/A MANAGE
DATE

TEST

Page 2 of 3



TECHNICAL EVALUATION

PRODUCT:

SPEC NO:

KK-TA/TA-24 Thermocouple Wire

ACCEPTANCE METHOD: METHOD
Source Verification

Performance Record

Purchase order to vendor includes the Omega Point
Material Specification listing critical characteristics of
CGI material.

All shipments to include appropriate Certification
documents listing all critical characteristics.

Material receiving shall include verification of
Compliance Report with prescribed critical
characteristics. Copies of Compliance Report and
. verification to be attached to the receiving report.

ACCEPTANCE METHOD
DETERMINATION BY:

DATE: I

Page 3 of 3 710
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PFA Insulated
Thermocouple Wire

* PRODUCT CODE: TAYTA

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

O coefficient of friction
for ease of pulling
through conduit.

Like TFE, suggested
upper continuous
temperature is 500OF THERMOCOUPLE
(2600C), however, it
does not have TFE's solder iron resistance.

The thermocouple grade products shown are
used to form temperature sensors and the
extension grade products become the intercon-
necting link in the temperature sensing system.

You will find our qualified sales and engineering
staff eager to assist in selecting a design to
meet the requirements of your specific applica-
tion. Variations of this construction are available
upon request, including aluminum Mylar* to
reduce noise problems found in so many of
today's plants.

Typical applications include aircraft and
automotive engine testing, rapid transit cables,-'i
and down hole cable in the oil industry,-.,•

*Registered trademark of El. DuPont Inc.

i LI.
OATA SHEET12

Calibrated conductors
for high system accuracy

500°F (260°C) PFA
insulation for improved
electrical properties
and high temperature
applications

500°F (260-C) PFA
jacket for chemical
inertness to solvents,
acids and oils

Y - - T

GRADE OF GAUGE WIRE
PART NUMBERS

THERMOCOUPLE 20 SOLID J-TNTA-20 K-TNTA-20 T-TAITA-20 E-TATA-20 N-TAfTA-20

THERMOCOUPLE 24 SOLID J-TA/TA-24 K-TANTA-24 T-TAITA-24 E-TTA-24 N-TAfTA-24

K-TANTA-30

i - i -.-- ~ I

TYPE E

SOLID J-TA/TA-30 T-TA/TA-30 E-TATA-30 N-TAfFA-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

GRADE OF
WIRE

GAUGE
SIZE

WIRE
TYPE ITYPE K TYPE T TYPE NTYPE J
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Color code >
& initial

calibration
T rances for
tnrmocouple

wire

Color code >
and initial

calibration
tolerances for

extension wire

TA/rA >

physical
properties

THERMOCOUPLE TYPE COLOR CODE INITIAL CALIBRATION TOLERANCES
ANSI +/- STANDARD SPECIAL

WIRE ALLOYS SYMBOL INDIVIDUAL JACKET TEMPERATURE RANGE LIMITS LIMITS

lfron (+) vs. J WHITEIRED BROWN + 32°F (O°C) to +545OF (+285"C) ± 4°F (2.20C) ±20 F (1.10C)
Constantan•' (-) +545°F (+285°C) to ÷1400F (+7500C) ±i.75% _ ,4%

Chromep"(+) vs. K YELLOW/RED BROWN -330°F (-2000C) to -1 651F (-11 0C) ±-2%
"Alume Th(-) -165°F (-110°C) to +320F(0OC) ±40 F (2.2C)

+32:F (OC) to +5450F+285C) 4°F 2 .20 C) I 2-F O1,1°C
_, . -45 .* t. ... ..t' -..o0 .,

Copper (+) vs. T BLUE/RED BROWN - 3300F (-2000C) to -85°F (-651C) ± 1.5% ± .8%/0
Constantanrm(-) -851F (-650C) to +270°F (+1300C) ±.8°F (1°C) ±.90 F (.50C)__+2700F (+130°C) to +660°F (+350-C) ±.75% ± .4%

Chromel T1(+) vs. E PURPLE/RED BROWN -330°F (-200°C) to -270°F (-170-C) ±+1% ±1.8OF (1oC
Constantan Tm (-) -270°F (-170°C) to +480°F (+2500C ±30F (1.70C) ±:1.8 ° F (10C2

480°F (+250°C) to +640°F (+340C ± .30F (1.7°C) ±.4%
+640°F (+3400C) to +1600°F (+9±00C) ± .5% ± .4%

NicrosilTm (+) vs. N ORANGE/RED BROWN +32 0F (0-C) to+545°F(+285 0C) ±4°(2.2°C) ±2 ° F(1.1°C)

Nisil-' () +545°F2(+285 0C) to +23000F (+1250°C) ±.75% ±.4%

*Iron vs. ConstantanTm  JX WHITE/RED BLACK + 32°F (0°C) to +4000F (+200,C) ±40F (2.2°C) ±2°F (1.1*C)

Chromerr-vs.*AlumelTM  KX YELLOW/RED YELLOW +32°F (00C) to -400F (+2000C) ±4°F (2.20C) +-2F (1.10 C)

Copper vs. ConstantanTM  TX BLUE/RED BLUE -751F (-60*C) to +210°F (+100°C) ±20F (1.10 C) ± 1°F (.50C)

ChromelT vs. ConstantanTm  EX PURPLE/RED PURPLE +32°F (0°C) to +400°F (+2000C) ±3°F (1.70C) ±2oF (1.1oc)

Nicrosi~rrvs. NisirPm NX ORANGE/RED ORANGE +320F (0°C) to +400OF (+2000C) J±40F_(2.2*C) ±2°F (1.10C)

Copper vs. Copper Alloy SX BLACK/RED GREEN +75*F (+25°C) to +400*F (+2000C) ± 12°F (71C)
RX I

Magnetic NOTE - Percent limirts apply direcly to temperatures in °C units. but for F equivalents Thermocouple wire cannot be expected to meet
nTrrade Mark. Hoskins MIg. Co. are applied to the numbers of °F abiove or below the ice point (.32*. me limits of error at temperatures below tme ice

I i.e.. Umit (*F) (Temp. F - 32F) X Percentagel point unless specified ait time of purchase.

INSULATION NOMINAL NOMINAL NOMINAL APPROX. SHIP.
GAUGE INSULATION JACKET DIAMETER WEIGHT LBS.CHARACTERISTICS INSULATION JACKET SIZE WALL(INCHES) WALL(NCHES) (INCHES) PER 1000 FT

SPECIFIC GRAVITY 2.15 2.15 20 .008 .010 .068X.116 12

DUROMETER HARDNESS 55 55

TENSILE STRENGTH
p.s.i. (min.) 4000 p.s.i. 4000 p.s.i. 24 .008 .010 .056 X .092 7
ELONGATION %(rmin.) 300% 300%

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

ABRASION RESISTANCE VERY GOOD VERY GOOD 30 .004 .006 .030 X .048 2

CUT THROUGH
RESISTANCE GOOD GOOD

MOISTURE RESISTANCE EXCELLENT EXCELLENT

SOLDER IRON
RESISTANCE VERY GOOD VERY GOOD

SERVICE 500°F(2600C) 5000F(260 0C)
TEMPERATURE CONTINUOUS CONTINUOUS

550°F(288°C) 550°F(288°C)
SINGLE SINGLE

,EXPOSURE EXPOSURE

FLAME TEST NON- NON-FLAMMABLE FLAMMABLE

Li-. ,

PRICING POLICY > Shpments will be invoiced at PMVC's prices in effect at time of shipment Quotations are given with an escalation clause and pric. terms, and conditions are subject to changepithoute por notice. PMe will, hwever, m ya attemipt to hold to current quoted prices& All prices quoted are in United States currency, and shall be su•bject to correction forerrors. Unless otherwise stated in writing to PMC.

EELS, SPOOLS & COILS > All shipments. unless specified otherwise by PMC. ar nade on non-eturnable reels., spools or coils in one •onu•os lenmg.
H W ES & RETURNS > Al claims otr shortage or ircorrec m aterial must be nude within 10 da.y alter receipt of te goods to which such claim petains Goods may only be returned for credit within 1month of the date of auftorzttion. Goods that are special in any way shall not be returned toPMC. Material returned for any reason. without wrtten autt'onriton will be refusedand returned at shipper's expense. A return request must be process through our Lndonderty, N.H. sales office.

TOLERANCES > Due to allowanc in mnanufurinq processes for wire. cable and similar products, PMC reserves the right to ship a variation of t 10% from the quattity of such goods ordered.
aP lcol0erance shown are niominal. Shipping weights are anaverage of all types of conductors and are fise tar estirrating only. These weights can vary subislanrially due toW ctpsof spools, reels and/or coinductors.

The mrterial contained in this docurrent is presented in good faih1 and believed to be reliable and •ccurate. However, becae testing conditions may vary and material qualify orinlormution that may be provided in whole or part by others nay beb•en our control, no warranty expressed or implied. is given and PMC Corporation can assue no liability for
results obtained or damages incurred through me application of thedala tests presented. NOTE PMC reserees lenh to substiute an eqial product on all rese r items.



713rPMC CORPORATION
57 HARVEY ROAD, LONDONDERRY, N.H. 03053 e (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE@0

F- SOLD TO F1 SHIP TO

ME~~~~ C4 1t' 1'r

EL>I~5NEflFiR 9~
7.97 3E ;3

I L

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

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

.:. -1. MFT -

SHIP VIA F.O.B. TERMS 2. CFT

.,. 3 APC NET
'F'>L.3 - '~'."~'.~ 4. EACH NETi 8 OTH-E:

QUANTITY~~ OREE PAR NUBRDSRPINQATT. HPE

-. C'?--' '.) - I"

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

>2J -f U-"

/ f/ 7 c-5

lb.. SILVER AT S /TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE BASED

E*L INSTRUCTIONS? -

* * **PACKING SLIP

PACKING SLIP

1 ý 01)
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PMC CORPORATION

57 HARVEY ROAD, LONDONDERRY. N.H. 03053 o (603) 432-WIRE

SPECIALIZING IN WIRE. CABLES & TEMPERATURE

-1 F SHIP TO

* 2

E': R5 F

/ L

F SOLD TO
I ~

7- -Tj!'ý.j f,

I QUANTITY ORDERED I



PMC CORPORATION57 HARVEY ROAD, LONDONDERRY, N.H. 03053 0 (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

S
i- SOLD TO --1 r--HIP T

OIMIEGF4 ri •.,- Lrl,.'tC.
•.--015 -D - LL'- ROAD

E.LMEND UF. T-7 7:-1 1 _2

I L

DATE RECEIVED CUSTOMER NO. E 0 T PMCJOBNO

*~ L, '9-4. 17,E 3C I * 7

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

- 1. MFT 5 %J

SHIP VIA F.O.B. TERMS 2 CFT
3.POUNDS LCT

-• .. 41; 4. EACH NET 50THE

-. . ; .. . . .-... ,

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

a AL INSTRUCTIONS:

715

•_•iE,• :. _:NF • •r,-

Ta2m8
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C

CERTIFICATE OF CONFORMANCE

TO OMEGA POINT LABS INC. DATE 8/15/94

16015 SH-ADY F'ALTS RT)-

RLMENTX)PF- TX( 78112

PMC P/N

WK-TA/TA-9d

CUSTOMER PO#.

JOB # _

QUANTITY CUSTOMER P/N

18 70'5

11230

18794

SPEC

MS1 1230-97185

THE FOLLOWING WIRE SPOOLS HAVE BEEN MANUFACTURED FROM 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 IN ERROR IN ERROR

SPOOL NO. 200°F 400°F 600°F

105966 - INSIDE
105966 - OUTSIDE
105967 - INSIDE
105968
105969
105970
105971
IC537 - OUTSIDE

-0.5
+0.1
-0.2

+0.1

+0.4
+1.1

0

+0.7

-1.9
-1.0
-2.2

-1.2

IN ERROR
800*F

-2.2

-1.1
-2.0

IN ERROR
10000F

-0.8
+0.4
+0.4

-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 AS'TM-E-230 AND COMPLY TO MIL STD. 45662.

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

O 57 HARVEY ROADLONDONDERRY. NH
03053
(603) 432-WIRE
FAX (603) 432-0435

Quality Assurance Inspaer

"/"••Qualiit-As'surance Manage



717

CERTIFICATE OF CONFORMANCE

CMEGA POINT LARS TNC-.

16019 (;-4Av FALLTS ROADn

ELMENIX)RF, TX 78112-

PMC P/N

DATE

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

FKK-TA/TA-24 5000'

THE FOLLOWING WIRE SPOOL HAS BEEN MANUFACTURED FROM BARE WIRE REEL
(POS.) 18554 AND (NEG.) 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 8000 10000

+1.0

+1.0

-0.1

-0.2

-2.1

-2.0

-2.2

-2.0

+0.2

+0.3

CALIBRATION SHCWS THE BEGINNING AND END ON SPOOL 106460.

CALIBRATION RESULTS ARE TRACEABLE TO NIST AND MEET SPECIAL LIMAITS OF ERROR AS
DEFINED IN ASTM-E-230 AND COMPLY TO MIL STD 45662.

This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, and
drawings of the above referenced customer purchase order. Inspection an te t records are on file and available for
customer review. [/ n e Ii

L Quality Assurance Inspector

-7/ý /
Quality Assurancv rO 57 HARVEY ROADLONDONDERRY, NH

03053
(603) 432-WIRE
FAX (603) 432-0435

8/31/94

11230n

18794-2

SPEC



CERTIFICATE OF CONFORMANCE

TO CMEGA POINT LABS

16015 SHADY FALLS ROAD

DATE 9/15/94

CUSTOMER PO# 11230

ELMENDORF. TX 78112 JOB # 18794-2

QUANTITY CUSTOMER P/N

KK-TA T-24 13. 856,
SPEC

MS1 123n-97185

THE FOLLOWING WIRE SPOOLS 106837, 106838 AND 106839 HAVE BEEN MANUFACTURED FROMRARP WTRq , PTPT,.q 18554 (PO~STTVy.) aND 18595 (MImATTVF.)

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

ALL SPOOLS ARE TAKEN FRaC4 LARGE MASTER SPOOLS IN ROTATION. CALIBRATION SHOWSTHE BEGINNING3 OF FIRST SPOOL AND END OF LAST SPOOL. CALIBRATION RESULTS ARETRACEABLE TO NIST AND MEET SPECIAL LIMITS OF ERROR AS DEFINED IN ASIM-E-230
AND CCMIPLY T0 MIL STD-45662.

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

Q ity Assurance Inspector

-lizO 7 HARVEY ROADLONDONDERRY, NH
03053
(603) 432-WIRE
FAX (603) 432-0435

Quality Assurance M lCer

PMC P/N

IN ERROR
1000*F

-0.1

-1.9 -0.4
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Q/A RECAING REPORT
CLIENT/PROJECT NAME
CLIENT/PROJECT NUMBER Iklb• gq7'S?-'7,Nb
RECEIVED FROM PMY\ 01
PRO.IFC.T I CW~ATIAM

P~rAFr. Ia nrATfl* n F%'.- LIRW L-WgIL~ JIIIILO

REPORT NUMBER JA AL-i)1- I
DATE RECEIVED -- 7-'7 -q4
DATE INSPECTED g-'&-9/

INS~PECTEDl BY: ~ h~.UANTITY T ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL YI D wirA, EXCEPTIONY REMARKS

,Y I N Y I N ~ c E A K'Order RJk' R n" Acceptl Hold RIA

"_.~_ _~_ _~_Ml ))Q ,K I,,. 0 k ,-TA1rA-24 '/ ' G&v &.,,.e X --

L)J

FORM
1/29/93

-l-S I JTVAc

t"•m•,•,'J I:)ttinl, I •1-•



PURCHASE ORDER

Vendor:

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Bill To:

Omega Point Laboratories,Tc -15

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

PO Number:

1139-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/5/94 TUPS Ground M7S-i 11390-1 1960 18/26/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

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

2. Calibration Data 1

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require ints.
QA Approval _.1
Date 9-S--,

Special Instructions Ordered By: Cleda Patton Total
Include Certificates of Conformance to ASTM Project #: 11960 Shipping
E230-93 Special Limits of Error and Calibration
data required to 2001F, 4000 F, 600'F, 8001F Tax
and 10000F traceable to NIST Invoice Total



rPMC CORPORATION

57 HARVEY ROAD, LONDONDERRY, N.H. 03053 0 (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE'

1 F SHIP TO

~2!E~3IO *Uf~ i: 7

~L~NT ~
i~(~:.~Hi2

*.,r:- *&

I L

DATE RECEIVED CUSTOMER NO. E 0 T PMC JO NO.

I I
CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

SHIP VIA F.O.B. TERMS 2 CFT 6 FEET
3 POUNDS 7 LOT. . " ."4. EACHINET 8 OTHER

* I,.

.... . . .. . .

UNIT PRICES ARE BASED ON COPPER AT S

ON MATERIAL COST ON DATE OF SHIPMENT.

,6•AL INSTRUCTIONS:

lb.. SILVER AT S

7;Qf

t _______________________________________________________

'TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE :ASEC

-I

'I

F SOLD TO

,,• . ..
• i '; °"-
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CERTIFCATE OF CONFORMANCE

TO CMEGA POINT LABORATORIES INC.

16015 SHADY FALLS ROAD

'F.TMPNrP'P TY( 7R117-97R4

PMC P/N

KK-TA./TA-24

QUANTITY

DATE

CUSTOMER PO#

JOB #

CUSTOMER P/N

12.2891

8/31/94

1139-0

18959

SPEC

MS-11390-11960

ALL OF THE FOLLOWING WIRE SPOOLS HAVE BEEN
Nns- (MR-) 1R87R AND (NEC-) 1R8c7

ADDITIONAL INFORMATION (IF REQUIRED):
IN ERROR

SPOOL NOS. 2000

106461 - INSIDE

106462

106463 - OUTSIDE

+0.5

+0.6

MANUFACTURED FRCM4 BARE TWIRE REEL

IN ERROR IN ERROR IN ERROR IN ERROR
4000 6000 8000 10000

-0.2

-0.1

-2.4

-2.1

-2.6

-2.3

-0.3

-0.1

ALL SPOOLS ARE TAKEN FRCM LARGE MASTER SPOOLS IN ROTATION.
BEGINNING OF FIRST SPOOL AND END OF LAST SPOOL.
CALIBRATION RESULTS ARETRACEABLE TO NIST AND =± SPECIAL
DEFINED IN ASTM-E-230 AND CDMPLIES TO MIL STD 45662.

CALIBRATION SHOWS

1LI, .ITS 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. Inspectionnd est records are on file and available forcustomer review. /nsp]c/L 1

l]0

Quality Assurance Inspector

Quality Assuranc 4ana erO 57 HARVEY ROADLONDONDERRY, NH
03053
(603) 432-WIRE
FAX (603) 432-0435
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Page 1 of 3

OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO:

PRODUCT:

MANUFACTURER:

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

MS- H3II•q4Q -IIa

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:

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 M anager.
Date

729

Prbje~t Mana§6-r
Date RFýj02



TECHNICAL EVALUATION Page 2 of 3

PRODUCT:

SPEC NO:

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

TEST

Teflon Coated Thermocouple Wire

KK-TA/TA-24
HiS-- L( g a l- ~q bo

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 ±2*F

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

ROSJET M!F/Z
DATE ~7~

VERIFIED BY:

730



TECHNICAL EVALUATION

PRODUCT: KK-

Page 3 of 3

*TA/TA-24 Thermocounle Wire

SPEC NO:

ACCEPTANCE METHOD: METHOD
Source Verification

Performance Record

Purchase order to vendor includes the Omega Point
Material Specification listing critical characteristics of
CGI material.

All shipments to include appropriate Certification
documents listing all critical characteristics.

Material receiving shall include verification of
Compliance Report with prescribed critical
characteristics. Copies of Compliance Report and
.verification to be attached to the receiving report.

ACCEPTANCE METHOD
DETERMINATION BY:

C

731

TAITA-24 Thermocounla wire

ms- ) l;Nq a)- 119 60

DATE:



Page 1 of 2

OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: MS-- /I 3 "- I • C

VENDOR: PMC

VENDOR PRODUCT NUMBER: KK-TA/TA-24

PRODUCT DESCRIPTION: Teflon Crnaed Th"rmnenu,,l1p W'i r'

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

TEST DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

ASTM
E230-93 Std. Temperature-EMF Tables Temp. Range +32°F to +545*F

for Standardized Thermocouples Special Limits of Error ±2*F

QUALITY ASSURANCE REQUIREMENTS

1.0 QUALITY PROGRAM
Seller shall furnish this item in accordance with Quality Program approved by Omega
Point Laboratories. Material specified herein is to ae 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.



733
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 PACKINGJSHIPPING
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 C

AVL Verification
Class: B

401
*A

0 01ATo
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OATA SHIEET 120

PRODUCT CODE: TA/ITA

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

4

flexibility and toughness with stress crack
resistance, resistance to weather, non-aging
characterisics, and low
coefficient of -iction
for ease of pulling
through conduit.

Like TFE, suggested
upper continuous
temperature is 500 0F
(2600C), however, it

GRADE OF
WIRE

-- I

Ny

ELi

PFA Insulated
Thermocouple Wire

Calibrated conductors
for high system accuracy

500°F (260-C) PFA
insulation for improved
electrical properties
and high temperature
applications

500°F (260°C) PFA
jacket for chemical
inertness to solvents,
acids and oils

I - I

GAUGE
SIZE

.. . . I ______n______,,________I__________

THERMOCOUPLE 20 SOLID J-TATA-20 K-TWTA-20 T-TA/iTA-20 _:-71 -A-20 N-TA/TA-20
THERMOCOUPLE 24 SOLID J-TA/TA-24 ,-K-TATA-24", T-TAJTA-24 E-T7k-424 N-TAVTA-24TYPE J •YP K•_ _' 1T I _ _ _ z.

TV=C U

TUCOOLACM'~ nt, t

WIRE
TYPE

_________ PART NUMBERS

II r l[- IV IU I• CUU L 
-

does not have TFE's solder iron resistance.

The thermocouple grade products shown are
used to form temperature sensors and the
extension grade products become the intercon-
necting link in the temperature sensing system.

You will find our qualified sales and engineering
staff eager to assist in selecting a design to
meet the requirements of your specific applica-
tion. Variations of this construction are available
upon request, including aluminum Mylar* to
reduce noise problems found in so many of
today's plants. -

Typical applications include aircraft and
automotive engine testing, rapid transit cabe
and down hole cable in the oil indus .

*Registered tndernark of E.l. DuPont I-

')ULIU

J-I

IK-TAITA-3
T-TAITA-30 I E- TA7A -30 N-TA/TA-30

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

PMC CORPORATION
57 Harvey Road
Londonderry, NH
03053

Tel. (603) 432-9473
FAX (603) 432-0435

TYPE J TYPE I( TYPI= T "r'va• : "rVD• M

J-INITA-30 K-TN/TA-30
I
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Color code& initial
calibration

[ rances for
tullrmocouple

wire

Color code >
and initial
calibration

tolerances for
extension wire

TA/TA >

physical
properties

THERMOCOUPLE TYPE COLOR CODE INITIAL CALIBRATION TOLERANCES
ANSI + /- STANDARD SPECIAL

WIRE ALLOYS !SYMBOL INDIVIDUAL JACKET TEMPERATURE RANGE LIMITS LIMITS

"Iron (+) vs. J WHITE/RED BROWN + 32°F (0°C) to +545°F (+2850C) ±4°F (2.2°C) ±-2°F (1.1°C)
Constantan• (-) +545°F (+285'C) to +1400°F (+7500C) ±-75% ± .4%

Ch romel Tm (+) vs. K YELLOW/RED BROWN -3300F (-2000C) to -165°F (-110-) ±2%
*Alumel Th (-) -165°F (-110 0C) to +32°F(0°C) ± 4°F 2C

+32°F (00C to +545°F +285°C) ± 40F ý2.2°Cý ±21F 11.10C)

Copper (+) vs. T BLUE/RED BROWN - 330°F (-2000C) to -85°F 650C) ± 1.5% ± .8%
Constantan r ' (-) -85*F (-65°C to +2700 +1300C) ±1.B°F (100) ±.90F (.5oc)

+270°F (+1300C) to +6600 F (+350"0) ±.75% ±.4%

Chromel -T4 (+) vs. E PURPLE/RED BROWN -3300F (-2000C) to -270°F (-1700C) ±1% ± 1.8 F (1o-C
Constantan Tm (-) -2700F (-170C) to +480.F +2500C ±3oF (1.70C) ± 1.8* F (100C

+480°F (+2500C) to +640°F (+3400C ±3°F (1.70C) ±.4%
+6400F (+34000) to +1600°F (+9000 ) ±.5% ±.4%

Nicrosir" (+) vs. N ORANGE/RED BROWN + 320F (00) to +545 0F1(+2850C) ± 4°F (2.200) ± 20 F(1.1°C)
Nisil"' (") +545°F (+2850C) to +2300 0F (+125000C) ±.75% ± .4%

*Iron vs. Constantan Tm  JX WHITE/RED BLACK + 32°F (0°C) to +4000F (+2000C) ±40F (2.20C) ± 20 F (1.1oc)
Chromerr"vs.0 AlumelTm  KX YELLOW/RED YELLOW +320F (00C) to +4000 F (+2000C) ± 4 (220) ± 20F (110)

Copper vs. Constantan mi l TX BLUE/RED BLUE -750 F (-600C) to +210 0F (+1000C) ±2°F (1.10 -)1± 11F (.50C)

Chromelt 4 vs. Constantan'" EX PURPLE/RED PURPLE +320F (000) to +400°F (-200°C) ±31F (1.7"C) ±20 F (1.10c)

NicrosilTmvs. Nisil"' NX ORANGE/RED ORANGE +32°F (000) to +400°F (+2000C) ±40 F (2.20C) ±2OF (1.10c)

Copper vs. Copper Alloy SX BLACKIRED GREEN +750F (+2500) to ,-400°F (+2000C) ± 120F (70C)
RX S S

M,,inec NOTE - Percent imit aplY (1irec=ty to temberftfures in -C uits. but tar IF equivalents Thermocouie wre cannot be expectea to meet
r"rade Marit. Hosluns ft Co. are applied to Me numbers of "F abv Wr below ht ie poai (..32F). me mInd at error it temperatures Delow me ice

I i.e.. Limit (*F) (Temo. "F - 32*F X Percerei l poin uniess soe.tied at Time at oiirt•" .

INSULATION NOMINAL NOMINAL NOMINAL APPROX. SHIP.
GAUGE INSULATION JACKET DIAMETER WEIGHT LBS.CHARACTERISTICS INSULATION JACKET SIZE WALL(INCiES1 WALL(INicsHEsi (INCHES) PER 1000 FT

SPECIFIC GRAVITY 2.15 2.15 20 .008 .010 .068X.116 12

DUROMETER HARDNESS 55 55

TENSILE STRENGTH
p.s.i. (min.) 4000 p.s.i. 4000 p.s.i. 24 .008 .010 .056 X .092 7
ELONGATION %(rmin.) 300% 300%

MINIMUM BEND RADIUS 5 X 0.0. 10 X O.D.

ABRASION RESISTANCE VERY GOOD VERY GOOD 30 .004 .006 .030 X.048 2

CUT THROUGH
RESISTANCE GOOD GOOD

MOISTURE RESISTANCE EXCELLENT EXCELLENT

SOLDER IRON
RESISTANCE VERY GOOD VERY GOOD

SERVICE 5000F(2600C) 5000 FI260oC)
TEMPERATURE CONTIN UOUS CONTINUOUS

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

FLAME TEST NON- NON-
FLAMMABLE FLAMMABLE

PRICING POLICY > Siir, will be envicd e PCes prce in ec a fime of shipment outo are given with an es on cdam and prs. term and co iors are sie to dW
once.3 LPifs owill, however ink evr ato to hold to Current qujoted price&. All prics quoted are in United Slates currenicy, and sMal be subject to conreootor

EELS, SPOOLS & COILS > A so, .ue specfed othews b PMC. am made on 10erie reels..sgools or col in onc, ,,u lent.

I'I ES & RETURNS> :I ie fr 1 otag r itoeV ew nlMial aw be nade WIdti 10 days iter reciefl at Me goods to wh~ic such dam petans. Goods mayyaonlyrbe returitd for creditl wift Im ato me Geao aumon ~an. Goods hae sam ea inan my way shml not be returned to PC. Matera returned for any re=a withot written autihormon will be refusedaid returned at shippes speme. A return request must be Processei through our Londonderry. N.H sales offic.

TOLERANCES> Oue to alow•a• s in mnuitacbinq processes for wire oble and simila pM& PMC reservies ft right tos a aiation of ±10% from th ourdity of v goods orded.
tolef-- so r nonnl Shp~ippig weight ae an aVeage of aItypes of conductors ant! anlitedI for esfiffmtng only. These weights on vary susiiml meJ to

The mnuial contained in this docuinit is resernte in good ith and beieved to be reiae ble aate. Howev. be e teing Conditions mey vajy and,-20 quatiy Orinfomnlabir tha ,• n y be provided in whole or atby oW l an be =e od control. no M esqmsed or irolid is given and eMC Corporaon c1 n e no IrWily fixotutnd o dtrgesnard thoughthe ippl~tionth le Mdab eeirte. NOTE. PfJ rseres engrigtto sbstittean egin ooawaallem re t rawro b iW~ l

V V V



Omega Point Laboratories, Inc.
16015 Shady Falls Rd..

Elmendorf, Texas 78112
800-966-5253 FAX 210-635-8101

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

92021

5-23-94

11-23-94

Manufacturer:

Model No.:

Serial No.:

Omega Point Laboratories, Inc.

200 Channel DAU

1042

Equipment Description:

Calibration Sources:

PERFORMANCE:

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

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

Better than -0.49 / +0.84 on all 200 channels

Cproved by:

lertert W. Stansben'y•I,,
Fire Test Technologist



Omega Point Laboratories, Inc.
16015 Shady Falls Rd..
Elmendorf, Texas 78112

800-966-5253 FAX 210-635-8101

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

Manufacturer:

Model No.:

Serial No.:

Equipment Description:

Calibration Sources:

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

PERFORMANCE:

Better than -0.62 / +1.49 on all 100 channels

Cailibration Performed/Approved by:

Hebert W. Stansherry 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.:

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

Caili ration Performed/Approved by:

etrbert W. Staniberry II,
Fire Test Technologist



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME• -"
CLIENT/PROJECT N MBR- P P DAT

RECEIVED FROM Cb\-Q -,v DATI
PROJECT LOCATION Omeaa Point Labs.

INPI"

ORT NUMBER -Au -______

E RECEIVED -qi
EINSPECTED -

3ECTED BY: LU5•c\
-o - -

QUANTITY cTE. ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. Y/N Y/N INEGRITY EXCEPTION REMARKS
Ord .' i=1 Accpt Hold FLý Fipr

FORM
1/29/93



Omega Point Laboratories, In. 4 0
PURCHASE ORDER

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

Vendor:

Rothe Development
4614 Sinclair Road

San Antonio IX 78222

Bill To:

PO Number:

1131-Q

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

Ship To:

Accounts Payable Cleda Patton
Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/19/94 Their Truck 8-2-94 -T30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Digital Calibrator 1 $60.00 $60.00
SN# 703297 - Calibration Service

"Ser Snacial Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval Q-•::Q• j

Date 'I-t -9 .

Special Instructions Ordered By: Cleda Patton

Project #: OPL Equipment

Invoice Total $60.00

Please include Certificate of Calibration and
Calibration Data Sheets

Total

Shipping

Tax

$60.00



741
EQUIPMENT DELIVERY RECEIPT

Rothe Development, Inc.
Metrolosy Services Division
' Sinclair Rd.
I ntonio, TX 78222-2099
(210)648-3131

Date: 08/01/94
Control: 556

Company: Omega Point Laboratories
Contact: Ms. Connie Humphrey
Address: 16015 Shady Falls Road

City: Elmendorf, TX 78112-9784
Phone: 635-8100

Item W.O. # Customer P.O. Mfgr. Model Serial No. Description

1 44184 1131-0 Omega CL-466-L-1 703297 Digital Temp Calibrator

S ved by: Date:

RDI 3003 Page 1 of I eage(s)



-

METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY

TRACEABLE TO NIST
Rothe 2evelopmen-4, Anc.

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099

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

WORK ORDER # 44184

RECEIVED FROM Obega Point Laboratories DATE 07/20/94 MFG MFG

ADDRESS 16015 Shady Falls Road PHONE# 635-8100 MODEL CL-466-L-1
3 Elsendorf, TX 78112-9784 I

CONT"ACT (NAME) Ms. Connie Humphrey FAX# T SERIAL # 703297
E

PURCHASE ORDER # 1131-Q M TYPE Temp Cal ibrator9M TYPE iia e Clbto

CUSTOMER COMMENTS TAXABLE 8.25" ACCES. PO-,J-
RCVD.

INTERVALBAIO RECEIVED IN SPECS.
OPERATIONAL CHECK RECEIVED INOPERATIVE

SCALIBRATION DATE DUE 2 i 64 s9o. IRECEIVED.OUT OF SPECS.

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

REPAIR LABOR HRS. SERVICE CODE

• •,•R6.2TS TOTAL

REPAIR LABOR

. ,•; ;;:•.:;':,SHIPPING

TEAR DOWN CHARGE

CAUBRATION

TAX 12- '. C

TOTAL 47c~

'R#Ws 7Z 01 50~~
:OMNT &-w,:C 10Am tiz A

ýORK PERFORMED:

ErSL 0F

.H. L%
SIMCSI RDI

PROCEDWM RDI OTHR
RUI.2002

SHIP VIA: • DATE: RECEIVED BY:

CHARGE # 107





, I

Rothe Development Inc.= OR-

-= - Metrology Services Division
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091

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

DUE DATE: 01/29/95
I ISSUED TO:

.CONTROL:

.omesa Point Laboratories
16015 Shady Falls Road --
Elmendorf, TX 78112-9784
635-8100 :.:

556 - 8477

MFG Omesa

MODEL CL-466-L-1

SERIAL # 703297

TYPE Digital Temp Calibrator
SPECIFICATIONS: MFG
PROCEM: MFG RECEIVED IN-SPECS i
W-ORK WM I: 44184 OUT-OF-SPECS I
CUSTOfER PO t: 1131-0

AI Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
1 iirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through
-Wary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:
Temperature 74oF , Relative Humidity 34%

Test Report Number and Calibration Standards Used
Ref #-- Nodel # :fsr Serial # Description Cal Date Int Cal Due
TR 207:-: 5700A FLUKE 4605002 CALIBRATOR 05/25/94 3 08/25/94
-TR 30 3458A HP 2823A01926 DI - 05/25/94 3 08/25/94
---R 208 PT138P Losan 9424-3 TEMPERAiTURE 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
A-CV FLUKE -.CERT 0P30
-- ST ..... -TEST# 250839

It -- TEST# 251316
Hz MA/B Transmission

IDI 1001

INSPECTED BY C) Q1U J'\ A ̂ -<)'

COMMENTS: I -

- .- t-Mi Ot MgomhEStB-4A/Zw-E B Lo-z b-~. x ~-: . ~- /. -- - 2 -- .m-. - t- .---t- 'A . t pw\

4MI ZZNWWSY '.X=rf1 6 !<4 T N 2=9tD a:E l£' XXX 1 d *1 a\ m,[ 4 R t§11S 'W

( 4;) ItK

t ic
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ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA :OMEGA CL-466

CUSTOMER: O(1\~c pOvAk Lboro,#Kej

WORK ORDER: 44 I?4

SERIAL: 7O 32 1

DATE:

TECH:

INST NO:

z q (jqi

I I

2j 4 -7-7

CAL DATA TAKEN INCOMING
OUTGOING

CONDITION IN TOLERANCE
OUT OF TOLERANCE

READING

- l kq, .- I
- qickS1

32.1
\00. I

15DQ). D
75QC

I?2 50. 0
REIo. Nk5Co. (

READING

5qql,
!?CcO.o

READING
-Ifr-N e

zc'oo.
2zg( .2I

/11

DEG F
-200
-100

32
100
300
500
750

1000
1250
1500
1700

DEG C
-100

0
100
300
600
900

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
2?. 251
28. 148
33.913
39. 485
44. 856
49. 996
54. 845

TOL
+/- . 6
+/- .6
+/- . 6
+/- .6

+/- .6
+/- . 6
+/- .6
+/- .6
+/- .6
+/- .6
+/- .6

TOL
+,- . 5
+/- .5
+/- .5
+/- .5
+/- . 5
+/- .5

TOL
+/- 1.2
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- . 8
+/- . 8

DEG F
-100

32
100
300
500
750

1000
1250
1500
1750
2000
2250
2500

vf�



READING
- Qk /-

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
14. 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
53. 110
68. 783
76. 358

DEG C

-100
0

100
300
500
750

1000
1250
1350

DEG F
-300
-200
-100

32
100
300
500
700

DEG C
-190
-100

0
100
200
300
390

DEG F
-300
-200
-100

32
100
300
500
750

1000
1250
1500
1800

DEG C
-100

0
100
300
500
700
900

1000

READING
- 30O,3
- 200.3
- '00,3

zqc. 7

29 #*I
Loqq; q-

READING

- zi .
- Ioco

qct.s
% q.,a
ziq.4
589.9-

17..50.0
\ 50C).0

READING

-q.0

OA A A. o.

pqq.q

, oo, o

TOL
.8
.5
.5
.5
.5
.5
.5
.5
.5

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

.6

.6
/-.6
+-.6
+-.6

TOL
+/- 1.0
+/- 1.0

.4
4
+ 4
* 4
.4

TOL
.7

+-.7

+-.7

+-.7

TO7

+-.7

+-.7

+-.7

+-.7

+-.7

+-.7

+-.7

TOL
+ 4
+ 4
.4
+ 4
.4

4'- . 4
.4
.4



XV INPUT
-1 0

0
10
30
50
75

100

MA INPUT
0
5
10
15
20

READING

- q.q99
0.00

- ciO-

4ci 9.

7 5.nn

I00.00

READING

0.00i O. oco

24o. otl

TOL
.01% OF
RDG+/-2CT

TOL
.01% OF
RDG+/-2CT

746



Q/A RECE*ING REPORT
01 t

CLIENT/PROJECT NAME &Ma& +AL

CLIENT/PROJECT NUMBER OPLI
RECEIVED FROM O Mt -
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER 13 7 7 - nP C
DATE RECEIVED ;L- g-1 4
DATE INSPECTED_________
INSPECrTFn RY: (atI-i- ,

QUANTITY MT E CON O NT XETO, ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL r/: N EXCEPTIONT REMARKS

Qrde RQ - - -ccel HoW - R~E

44 A\\\Q \ - S S53S ' | | A-~ X
. - =7 0 I Y Y_

L -- - - - -= --

FORM
1/29/93

C-)
1-0
m
2:

I
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DIGITAL CALIBRATOR
OMEGA ENGINEERING MODEL CL 466-L

SN# 703297

Calibration Date te -- Next Cal. Due on or before:- v

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):
, . .If

4- (alfK,
s-aib a ,rT~

7 F aa -

Ship Date:

Return Date:

P.O. #:

A// </,1 e

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

OMEGA POINT LABORATORIES
CALIBRATION DATA SHEET

we�7;*, XCA)el/Do~w VIt~



74O
Omega Point Laboratories, Inc.

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

|21 74 Their Truck | |30l

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Digital Calibrater 1 -WOW
SN# 703297 - Calibration Service / it 5,%

2. Delmhorst Moisture Detector 1 $1 71.
Model BD-8, SN# 5855 'YeA
Calibration Service

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval (l phii 2
Date - -\ A -q4

T.a $evA2l.. . -
Special Instructions Ordered By: Constance A. Humphrey

Project #: OPL Equipment

Invoice Total $220 yO&

PURCHASE ORDER

Certificates of Calibration traceable to NIST
Total

Shipping

Tax

$20w
016sb



E Q U I P M E N T D E L I V E R Y R E C E I P T 750
Rothe Development, Inc.
Metrolosy Services Division
'dhinclair Rd.
uWntonio, TX 78222-2099
(210)648-3131

Date: 02/25/94
Control: 556

Company: Omega Point Laboratories
Contact: Ms. Connie Humphrey
Address: 16015 Shady Falls Road

City: Elmendorf, TX 78112-9784
Phone: 635-8100

Item W1.0. 4 Customer P.O. Mfgr. Model Serial No. Description

42180 1112-Q
42181 1112-Q

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

703297
5855

Digital Temp Calibrator
Moisture Detector

ved by: Date:

Pase I of I Pase~s)RDI 3003



= -X t

I ED

METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY

TRACEABLE TO NIST

210-648-3131 FAX: 210-648-4091 CHARGE # 107 CONTROL # 556 - 8477

WORK ORDER # 42180

RECEIVED FROM We9a Point Laboratories DATE 02/14194 MFG Omega

ADDRESS 16015 Shady Falls Road PHONE# 635-8100 MODEL CL-466L-1
Elmendorf, TX 78112-9784 I

CONTACT (NAME) PS. Connie Huu~hreY FAX# T SERIAL # 703297

PURCHASE ORDER # 1112- M TYPE Digital Temp Calibrator

CUSTOMER COMMENTS TAXABLE 8.XiX N>eA i4 k-er TI i C RACCES. hC l

2 Ai~ 4 CALIBRATION
CALIBRATION DATE - 4 RECEIVED IN SPECS.

zOPERATIONAL CHECK 2 i r a q A RECEIVED INOPERATIVE

CALIBRATION DATE DUE 24AU ^ 1 U RECEIVED OUT OF SPECS.

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

REPAIR LABOR HRS SERVICE CODE

STS TOTAL

REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CAUBRATION

TAX 13 z

> >n a~~TOTAL'l r

: ' 30 /
WMMENTS C LOD-rS 4x9QDv2

OFRFMD 43;*.Q F v i A 10
ORK O ' -

OF27 SPECS: RDI

PROCE E: () DI OTlER
HUI 2002

SHIP VIA: DATE: RECEIVED BY:

Roih7 e 2 )eve'oprmenl, i9nt-.

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099



--

Rothe Development Inc.
I- -z 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

556 - 8477

Omega

MODEL CL-466-L-1

SERIAL# 703297

TYPE Digital Temp Calibrator
SPECIFICATIONS: MFG
PROCEDURE: MFG RECEIVED IN-SPECS i
IORIK ORDER 1: 42180 OUT-OF-SPECS E
CUSTOMER PO : 1112-0

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
Agpirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through
.wary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:
temperature 72OF , Relative Humidity 27y.

Test Report Number and Calibration Standards Used
Ref 1 Model M Nfsr Serial I Description Cal Date Int Cal Due
TR 20 5700A FLUKE 4605002 CALIRATOR 11/26/93 3 02/26/94
TR 30 3458A HP 28I3A01926 DIM 11/26/93 3 02126/94
TR 150 TRC-1ll OMEGA 41007 ICE POINT REFERENCE 11/02/93 12 11/02/94
TR 243 138P LOGAN 9350-1 TEAPERATURE PROBE 12/21193 12 12/21/94

- Test Report Numbers
DCV FLUKE CERTI DH70
ACV FLUKE CERTI [P30

NIST TESIR 250839
SNIST TEST# 251316
Hz IM Transmission

INSPECTED BY.
COMMENTS:

)I 1001

752
--------- ___-

wmftpf x/'Www'|"-ISq ~ SfwotS4IW'r/S\ fiTEZ '1R

Q ___1



753
ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA : OMEGA

WORK ORDER # 4'2 I20

CUSTOMER

SERIAL ?03 2Q7

DATE _4 _ _ B CA

TECH # _ _

RECEIVED IN SPECS v, PECEIVED OUT OF SPECS

RECEIVED INOPERATIVE

TYPE J
-5. 760
- . 4IS

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

O 28.148
33.913
39.485
44. 856
49.996
54. 845

DEG F
-200
-100

32
100
300
500
750

1000
1250
1500
1700

DEG C
-100

0
100
300
600
900

DEG F
-100

32
100
300
500
750

1000
1250
1'500
1750
2000
2250
2500

INCOMING
- Zoc. 0-200.0

ccq~4 Cq q

I4 0.0CA q .8
i2 4 i.8

15 oD * -
I-) 0. 0

INCOMING

01 (. 0
qQ Wq

INCOMING

~32, Q

124O -7
74q.,

qz z 50 -
U74q o
Zooo- 0
ZZ~o.t,
2500.0

OUTGOING

-ioo. O
-OGIN).

32.0

OZU q.N
(24Q.'%

OUTGOING

-AL -A.

ce) A QA

OUTGOING

CL-466

TOL
+/- .6
+ /- . 6

+/- .6
+/- I.6
+/- .6
+/- .6
+/- .6
+/- .6
+/- .6
+/- .6
+/- .6

TOL
+/- .5
+/- .5
+/- .5
+/- .5
+/- .5
+/- .5

TOL
+/- 1.2

+/- .8
+/- .8
+/- .8
+/- .8
+/- .8
+/- .8
+/- .8
+/- .8
+/- .8
+/- .8
+/- .8
+/- .8



TYPE K
-3. 553

0. 000

04. 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
14.860
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

O53.110
68.783
76.358

DEG C
-100

0
100
300
500
750

1000
1250
1350

DEG F
-300
-200
-100

32
100
300
500
700

DEG C
-190
-100

0
100
200
300
390

DEG F
-300
-200
-100

32
100
300
500
750

1000
1250
1500
1800

DEG C
-100

0
100
300
500
700
900

1000

INCOMING

.C

CA4. q

-74k.8
q4
/205. 0
l3&d:2O

INCOMING
-30LQ 4
- 200. 3

2 Ciqlzzizq

INCOMING

- l0t0.l

- '00-

INCOMING

- 2Aq.1
.- 20tX0

- o00.0
32.0

qiq.to

1-2 'i.
1 4q ,

INCOMING
qi-

l

-24Q.4

Cbqq,(A

OUTGOING

A2q.%
7448

1250.0
t350.O

OUTGOING
-30C).4
-2apa 3

-,1 Lk I Z-

A 3l. L__-(0O-Z

OUTGOING

-100.0
- o.

i. o Q
.qcic

31qA.c

OUTGOING

-200.0
100.0
3210

OUTGOING

-Q4iq
- Z ID

-2 iq.ci

99q.q

TOL
+/- .8
+/- .5
+/- .5
+/- .5

+/- .5
+/- .5
+/- .5
+/- .5
+/- , 5

TOL
+/- 1.5
+/- 1.5
+/- 1.5
+/- .6
+/- . 6
+/- .6
+/- .6
+/- .6

TOL
+/- 1.0
+/- 1.0
+/- .4
+/- .4
+/- .4
+/- .4
+/- .4

TOL
+/- .7
+/- .7
+/- .7
+/- .7
+/- .7
+/- . 7
+/- .7
+/- .7
+/- .7
+/- .7
+/- .7
+/- .7

TOL
+/- .4
+/- .4
+/- .4
+/- .4
+/- . 4
+/- .4
+/- .4
+/- .4



MV INPUT
-10

0
10
30
50
75

100

MA INPUT

INCOM ING

I 00

Aq.g

INCOMING

.1 ((
A .AR)

Li lut)-
I 4--q4:
(c~C, ,i4

0
5

10
15
20

OUTGOING
- CAA q

00

.4 S. I q_

I nt, Do

OUTGOING

A (. >q~

15, C) )
Z 0-0Da

TOL
. 01% OF
RDG+/-2CT

TOL
. 01% OF
RDG+/-2CT

755



0
0/A RECEIVING REPORT

CLIENT/PROJECT NAME (0AW & t

CLIENT/PROJECT NUMBER O E
RECEIVED FROM -

REPORT NUMBER/3 7 l - OPL
DATE RECEIVED a1 - D - `4
DATE INSPECTED l 1- A -

INSPECTED BY: W
QUNIID O ALFC(RI C WANEflTE O! CCEPTANCE

ITEM DESCRIPTION P.O. NO. AND NO. MILI NECO c*OAIER EKCEPTYNA REMARKS

PSId Goan' e- A -Az6 - x Af- ceDI I od a
___________ | 1\03Q |\ | - .qL|Y >'&5 Vl tf=

-ts' go~ ____ 1&s tD , \ - 5S~g Y Y' +LA )

- - -

-- - . - - - --

FORM
1/29/93

0

--.1
cil

rriLij ktl L EL-L-uIljL--L-uLj- -{ smann ninw s :uncnnrmIC^TI A{ SITf]K
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PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1 03-Q I
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 Sprcil lnsr irltions R garding
plus tax & shipping Purchasing Specifications f r Quality

Assurance Require nts."
QA Approval'

aDate I - 5 0 4

Special Instructions Ordered By: Cleda Patton

Project #: OPL Equipment

Invoice Total $50.00

4 GA P
4* ~~"04,

0 :, e?,,- - Ao

or A

* 4"
OftA. .

Floyd Passmore
Metroplex Metrology Lab
2312 Municipal Parkway

Bedford TX 76021

Please include Certificates of Calibration and
Calibration Data

Total

Shipping

Tax

$50.00



TEST No 424132

ETROPLEX METROLOGY LABORATORY
lvi NCO POR TED BOX 210249 2312 MUNICPAL PARKWAY

(E@@... COBEDFORD,TEXAS76095 BEDFORD, TEXAS760212
METRO (817) 267-4999

Certificate of Calibration
We. c''tity. Wthe accutacy o th-L Mc Daniet Cont-otz, Inc. 0

-to 100 Liquid Fitted PSI Gage, Mod.# None, S/N 92LE003,

iuabd.vided in 1 tb. inctemenAt, pk'ope.ty o6 Omega Point

Labowtototiez, Inc., 16015 Shady Fatiz Road, Etmendoi%, Texaz. .s

The accuwacy o thiz -nztwument has been det~e.mined 6towm -

RejeAence Standafudi which have been catib.ated Jwom Ma.teA

Standavd6 which wete cetiLeed by The Nationat In4titute o06

I.. SStAnda'da and Technotogy.

The accutacy od thi.L pte4zue. gage meetz att, the %equi.ements&X

o6 FedeoaZ SpeciecationA GGG-G-76E, GG-G-66-B and In&ttument

CafibwatZion Ptoceduxe (I.C.P.) No. D25A and M20. The.

catib'ation ce.tiLication od this inAtwument iz in comptiance

with MIL-STD-45662A. Th& i.nstwument hau been catiba.ted in

an up'ight po&ition at 72°F 45%RH.

Inzt'ument used in catib'ation: Chandi.VL Dead Weight Te..teA,
S/N 20759 (Cat. 12/28/93 Vue 12/28/94). MIST Te&t 0737/229495.
Expixe.: 10-2-94.
Received Condition: In ToZeAance:
Technician ID: #4

- LABORATORY DISPLAYED INDICATED DEVIATION LIMITS
WEIGHT PRESSURE OF OF OF
PRESSURE PSI GAGE PSI GAGE UNCERTAINTY

10 10 0 0
220 0 0 0
30 30 0 0
40 39.9 -.1 .1%
50 49.2 -. 8 .1%
60 59.3 -. 7 .1%
70 69.3 -. 7 .1%
80 79.4 -. 6 .1%
90 89.4 -. 6 .1%

100.5 +5.1%

P.'Le.1den-t

Weta Pazmot)eS
e vDtea C2azmt: 1-09TETIN COMPLIANCE V~e a -09

WIT MIL.STD-45662A Vate Due: 1-20-95

... WP/ kb
'.* *,..s *.*.% 1



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

INVOICE

METROPLEX METROLOGY
-- ILABORATORY

No. 42531 759
Refer to above number in
correspondence regarding

this charge

W 2312 MUNICIPAL PARKWAY

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

SOLD
TO

BEDFORD, TEXAS 76021 Fe) qwiui 1, 1994

SHIP
TOO---it Pokit Lstabo'wueA, Inc.

16015 Shady Fat Road
ECmendo&6, TX 71112-9784

Sam

VIA UPS CUSTOMER P/O NO. 1103-Q TERMS *= 300 F.O.B. BEDFORD, TEXAS

Calibration Shipping &
Certification Handling

60.00 8.04
Masters at Repairs and Calibration

of Precision Measuring Instruments
Please Pay

PACKING SLIP

(214) 635-8100

A
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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

TOTAL NO. OF PACKAGES

030117

17 PIECES

CHART TAPE NO. 27

GROSS WEIGHT 9440 LBS.

PRODUCT DESCRIPTION

TVA Part No. 158100
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 1"

QUANTITY

16 Pieces

BATCH NUMBER

F94-02053

Item 01
16 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. .

l~~dgddq
DATE OF SHIPMENT:
BILL OF LADING: 21
MODE OF TRANSPORT:

30 June 1994
334

DYNAMIC TRANSIT PREPAID

David O'Tr-vn/ 7

Manager Quality Control

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



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 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 NUMBER

F9-105037

F92-09051

F92-11018

F94-03018

28 Pieces
(In 2 Cartons)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. Ax I 4 U A

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

DavidO '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

761



lEr
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 Piec-s

BATCH NUMBER

F94-04005

Item 03

No Shelf Life On Conduit
16 Pieces

(In 1 Carton)

This will certify that the above listed THERSIO-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.

r - Ad & q sA Rae X2-

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

David O'3r a /t - f
Manager Quality Control

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

7 62

DATE
BILL
MODE
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PAGE 4 of 13 763

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA Part No. 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. f

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

David OB~ry~ant' / I

Manager Quality Control

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

F94-02053

DATE
BILL
MODE



ur
PURCHASE ORDER NO.

TEMPERATURE RECORDE

PAGE 5 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. 438300
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3"

Item 05

OUANTITY

3 Pieces

5 Pieces

BATCH NUM1BER

F92-10009

F93-06008

8 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THEKMO-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, ElmendorfL, 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"Bryart / '
Manager Quality Control

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

*R
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PAGE 6 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE
* A~I, .

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA PART. NO. 1384X6 - THERMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x6½' NOM.

ITEM 06

OUANTITY BATCH NM123ER

1 PANEL

4

.1

1

7 PANELS
(ON 1 PALLET)

NO SHELF LIFE LIFE ON PANELS

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994 X_ --- _ __
BILL OF LADING: 21334 David 0 Bryant
MODE: DYNAMIC TRANSIT PREPAID Manager Quality Control

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

ur

F93-11048

F94-02012

F94-03018

F94-06051
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PAGE 7 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION OUANTITY BATCH NMlUMER

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 6½'

ITEM 07

NO SHELF LIFE ON PANELS

1
9
b
.9
7
14

46 PANELS
(ON 4 PALLETS)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112. _

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

/7' JL/i.1/�) iS j7
David O6Bryant / '

Manager Quality Control

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

F93-11048
F94-02012
F94-02053
F94-03018
F94-03028
F94-03047
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PAGE 8 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMP'ERATTURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION OUANTITY BATCH NUMBER

THERMO-LAG 330-1 SUBLIMING
COATING

TROWEL GRADE

ITEM 08

2000 LB.
(40 x 50 Lb.

Pails)

(ON 2 PALLETS)

1 x 5 gallon pail containing
temperature recorder

EXP. DATE: DECEMBER 1994

SHELF LIFE SIX MONTHS FROM DATE
OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F AT ALL
TIMES

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112. I

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

El

94-05093



PAGE 9 of 13

21334

CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112 -

PRODUCT DESCRIPTION:

DATE OF SHIPMENT 30 JUNE 1994

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER

94-05093

QUANTITY

2000 LB.
(40 x 50 LB.
PAILS

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH -

ANALYSIS SPECIFICATION

10.16

8.5

10.5 + 1.5

8 +

ITEM 08

EXPIRATION DATE: DECEMBER 1994

SEELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 0 F AND BELOW 1000 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 E7AMINATION.

REVIEWED BY:17a(A* A DATE: 30 JUNE 1994 PAGE NO
v-a U---

I

). 1

4051
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PAGE 10 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 type 304
stainless steel, plain weave,
8 x 8 square mesh wire cloth,
0.017 dia. wire, or equal.

Item 09

QUANTITY

100 LB.

BATCH NUIMER

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. A

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

PLf 1 J
bavid O'tryant 1 -

Manager Quality Control

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



PAGE 11 of 13

AND

CERTIFICATE OF CONFORMANCE

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

TEMPER.ATURE RECORDER 030117 CHART TAPE NO.

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

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

QUANTITY BATCH NUMBER

100 LB.
(3 ROLLS)

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"

3 Rolls

1 CARTON
(1000 CLIPS)

ITEM 11 ( ALL ABOVE ITEMS IN 1 CARTON )

This-will certify that the above listed THERMLO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994 avid 0D Br5
BILL OF LADING: 21334 ager Qua t
MODE: DYNAMIC TRANSIT PREPAID Manager Quality Control

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

27

N/A

070693

112691

PACKING LIST
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PAGE 12 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

OUANTITY

10 Pieces

BATCH NUMBER

F94-02053

Item 12 10 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THEIMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. t

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

David O"Bryan't /
Manager Quality Control

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

DATE
BILL
MODE



ur
PURCHASE ORDER NO.

7 4 2

PAGE 13 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 Pane 1

PRODUCT DESCRIPTION

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

OUANTITY

2 Pieces

1 Piece

1 Piece

6 Pieces

BATCH NUMBER

F92-02005

F92-03029

F94-02012

F94-04005

Item 13

10 Pieces
(In 1 Carton)

No She-lf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David O'BryanE
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207
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PAGE 1 of 13

El
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES 17 PIECES GROSS WEIGHT 9440 LBS.

PRODUCT DESCRIPTION

TVA Part No. 158100
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 1"

QUANTITY

16 Pieces

BATCH tE1UfEER

F94-02053

Item 01
16 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped

under Contract Order No. TV 92362V, to Omega Point Laboratories San

Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority

c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.

This material does not contain asbestos. A n

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

David Orry'ant /
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 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 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 NUMBER

F9-105037

F92-09051

F92-11018

F94-03018

28 Pieces
(In 2 Cartons)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

W*' OA-
DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

David O'Bryant J 7
Manager Quality Control

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



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 1 Carton)

This will certify that the above listed THERMLO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos . q( '
DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

David O'Bryant / /
Manager Quality Control

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

777
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PAGE 4 of 13

TEE PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

Item 04

OUANTITY

8 Pieces

BATCH NUMBER

8 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. rI W 4

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

David OBryant / I
Manager Quality Control

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

F94-02053

DATE
BILL
MODE
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PAGE 5 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA Part No. 438300
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3"

Item 05

QUANTITY

3 Pieces

5 Pieces

BATCH NUMBER

F92-10009

F93-06008

8 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed 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.

)(liet i ZJ
DATE OF SHIPMENT: 30 June 1994
BILL OF LADING: 21334
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

Ma Ql 7 -C-otfravid 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

l7t
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PAGE 6 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

*TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA PART NO. 1384X6 - THERMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x62' NOM.

ITEM 06

OUANTITY

1 PANEL

4

. 1

1

7 PANELS
(ON 1 PALLET)

BATCH NUmBER

F93-11048 -`

F94-02012 --

F94-03018 L"

F94-06051 A--"

* 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.

nTv% A L' nIf T-a-I rl Q/. 1A J -[5
Lain. Z . au JuneM tr7u

BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

'David d'Bryarrt / 1
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 .

ticket



PAGE 7 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION QUANTITY BATCH NUMBER

TVA PART NO. 1584X6 - THERMO-

LAG RI-BED PANEL, NOMINAL 5/8"

4' X 6½

ITEM 07

NO SHELF LIFE ON PANELS

1
9
6
.9
7
14

46 PANELS
(ON 4 PALLETS)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

David O'Bryant I 7
Manager Quality Control

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

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

V_

Ajlaa(v 14.-� /�4 _j



PAGE 8 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

OUANTITY BATCH NUM3ER

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.

n As .- -An .- _ - CIA^I/ Gu I'l
OILL&: _U June 1YD4
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

David O'Bryant /7
Manager Quality Control

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

94-05093



PAGE 9 of 13

21334

g51
CERTIFICATE OF ANALYSIS

CUSTOMM

OMEGA POINT LABORATORY DATE OF SHIP=NT 30 JUNE 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMMER-

94-05093

QUANTITY

2000 LB.
(40 x 50 LB.
PAILS

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS SPECIFICATION

10.16

8.5

10.5 + 1.5

8 +

ITEM 08

EXPIRATION DATE: DECEMBER 1994

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

THIS IS TO CERTIFY TEAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEWED BY: A vz __ DATE: 30 JUNE 1994 PAGE NO . 1
-1 t' I j . ,, -

-
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PAGE 10 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 type 304
stainless steel, plain weave,
8 x 8 square mesh wire cloth,
0.017 dia. wire, or equal.

QUANTITY

100 LB.

BATCH NUM3ER

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.

INATI -- - ^ ' T.- IA^ nt. A) 6 ^ '
UKiZi: 3u June ±YY4
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

David O'Bryant/ 7
Manager Quality Control

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

0



PAGE 1l of 13

El

PURCHASE ORDER NO.

PACKING LIST

ASqD

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPEATTURE RECORDER 030117 CHART TAPE NO.

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

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

OUANTITY

100 LB.
(3 ROLLS)

BATCH NUMBER

N/A

Item 10

STAINLESS STEEL BANDING
Type 304
Thickness: .0.020" x 0.5!'
x 200 Ft. Rolls

STAINLESS STEEL CLIPS
SIZE. 1/2" WIDE X 0.020"

ITEM 11

3 Rolls 070693

1126911 CARTON
(1000 CLIPS)

( ALL ABOVE ITEMS IN 1 CARTON )

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

avid 0'Bry nt
Manager Quality Control

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

27
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PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

OUANTITY

10 Pieces

BATCH NUMBER

F94-02053

Item 12 10 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and 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

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

David OB~raynt , I
Manager Quality Control

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

DATE
BILL
MODE



ur
PURCHASE ORDER NO.

PAGE 13 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

OUANTITY

2 Pieces

1 Piece

1 Piece

6 Pieces

BATCH NUMBER

F92-02005

F92-03029

F94-02012

F94-0 05

Item 13

10 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

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

David 07 Bryadnt / I
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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Q/A RECEAING REPORT
CLIENT/PROJECT NAME TSI / TUA
CLIENT/PROJECT NUMBER I\91GO-97 ITS'-7, 97;s7-(,0
RECEIVED FROM TS 1
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER II13 -l to
DATE RECEIVED ___ 3_ -___ 4 _

DATE INSPECTED P 3 -14
lNqPFl,.Tif RWy CY>

QUANTITY CONIFED COTE XCP1m ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MAYTL RE CANER EXCEPTION AC REMARKS

__ _ _Orde RAr:'d n AcCeDt , Hold Q;r

|____ __|_ JA O el | -C-Dtfl- Y >| IJt 3 \-

FORM
1/29/93



PACKING LIST3500 -
SOLD Therrmal Science

TO 22OO Cassens Drive
St. Louis, MO

Omega Point Labor atories
1-6015 Shady Falls Road
Elmendorrff, Texas

78112

UPS-NEXT DAY AIR Ken Deenise
: I .1 -.

S,-008-0 170 -36
M016

8X8 .017 3(4S 3611" A

19f74v 466RZAaC
ROLL 10 )0 -o11 X -36"J

MATERIAL RECEIVED BY

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

63026

I.SSHIP
TO

1

300. 0c.
(cA. 

JI

C -: )C)

0 '-t

.

il

�471_A-4111_



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME I / -1 ]A- REPORT NUMBER 1A30 t nqo
CLIENT/PROJECT NUMBER IN (o0- 977-Dq7M-3& DATE RECEIVED - EIV/3 /ED
RECEIVED FROM TS I DATE INSPECTED Z 7 G
PROJECT LOCATION Omega Point Labs INSPECTED RY: cO P/3//9,,

COMOD CEFTL

ITEM DESCRIPTION P.O. NO. QUANTITY MATL PECD CINERT EXCEPTION" ACCEPTANCE REMARKS
I.O. R r'rl - - Acceot Hld j -r

ahoS-~ &4& -J o 0 ss~, -O(y' Y d K -, - _

SS-- 1&'x ' 3D4Y & ŽSteK -

__ _ __.- - - - - -- -

-.-

FORM
1/29/93 CD

r1;

I I f



SOLD
TO

r 6 573N
Thermal Science
2200 Cassens Drive
St. Louis, MO

PACKING LISTl 9 3

63026

SHIP I ' - -TO baAOmega Point iLabor atories
C / 0 TVA, A t tWt: Kwa r:k Sai le1 ee16015 Shady Fafls RoadElmend.io r rff, TexAasK i 7.8112

~4

UPS-NEXT DAY. AIR
Ken

600. 00o SS-(0e1-0170-48
6 I606 SXS .017 3043,'= 4:3" A

150' -0-o" / 4-"

MATERIAL RECEIVED BY

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

Dern i se

I

c -LO 0 'C. C
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PAGE 1.

PACKING LIST

AND

CERTIFICATE OF CONFOPYA-NCE

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

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

N/A CHMART TAPE NO. N/A

1 CARTON GROSS WEIGHT 30 LBS.

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

OUANTITY

25 LBS.

BATC-H NbTUER

N/A

Item 10

This--will certify that the above listed THERMIO-LAG Materials shipped

under Contract Order No. TV 92362V._ to Ovne..a Point Laberatories. San -
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 26 AUGUST 1994
BILL OF LADING: 21416
MODE: . UPS PREPAID

David O'Bryant
Manager Quality Control

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

Ise



THERMAL SCIENCE INC. FAX NO. 3143491207

'Er
6/3194

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

16015 Shady Falls Road
Elmendorf, Texas 78112

Dear Sir.

The in-house retain sample of Thermo-Lag 330-1 Trowel Grade batch #93-11049, was

examined and tested. The resutS 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'Bryan
QC Manager

THERMAL SCENCE, INC. * 2200 CASSENS DR. * ST. LOUIS. MO 63026 e (314) 349.1233

teIlo 209901 (AdwmfbOclo TSI UR) a Telecopler 1314) 3A9.1207

AUG- 3-94 WED 14:.20 P. 02

ALS, 3 '134 14:22 314;5491 207 PAGE.00C2
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PACKING LIST

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. 1085-0 c/o #1 DATE: 0n npr I igg

TEMERATURE RECORDER 030128 CHART TAPE NO. 10

TOTAL NO. OF PACKAGES see Dg 1 GROSS WEIGHT, see D9 1

PRODUCT DESCRIPTION

Thermo-Lag 330-1 Subliming
Coating - Trowel Grade
Mfg. Date Nov. 24; 1993
Item 9

QUANTITY

70 X 50 Lb Pail
(3500 Lbs)

BATCH NUHJ'IBZR

93-11049

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

Temperature Recorder
Item 10

1 Recorder

This will certify that the above listed THERMO-LAC- Materials,
shipped under Purchase Order No. 1085-0 c/o #1, to Omega Point
Laboratories San Antonio, TX, Meet the requirements of "Specificatis~s
for the Procurement of Fire Barrier Materials 0784-00001-S-01,
Rivision 3" for Nuclear Management and Resources Council (NUMARC)
1776 Eye Street, N.W., Suite 300, Washington, D.C. The material
meets the requirements of the purchase order. This material does
not contain asbestos.

DATE: 10 Dec 1993
BILL OF LADING: 21069
MODE OF TRANSPORT: C.V. SOHN PREPAID

,01
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) * Telecopier (314) 349-1207

N/A

-

SHEEN_-r12 BF a6



Pg. 10 of 11]

CERTIFICATE OF ANALYSIS

CUSTOMER

Omega Point Laboratories

6868 Alamo Downs Parkway

San Antonio, TX 78238

DATE OF SHIPMNT December 10, 1993

PURCHASE ORDER NO: 1085-Q do #1

RELEASE NO:

CUSTOME PART NO: Item #9

PRODUCT DESCRIPTION: THEERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER

93-11049

Mfg. Date:
Nov. 24, 1993

e #9

QUANTITY

70 X 50 Lb. Pails

(3500 Lbs)

TEST NO:

A-2

DESCRIPTION

Wt/Gallon

A-3

ANALYSIS SPECIFICATION

10.13 10.5 + 1.5

8.36 8 +

Temperature Recorder (1) with the shipment

Material Expiration Date: June 1994

SHEF LIFE: SIX MONTHS FROM DATE OF SHPIMENT
STORE MATERIAL ABOVE 320 F AND BELOW 1000F AT
ALL TflES

TaS IS TO CERTIFY THAT. THE ABOVE DESIGNATED SMATERIAL EAS BEEN TESTED AND DID COMPLY
* LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO TEE CONDITIONS
LMSTED 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: December 10, 1993

-

-

,-



MATERIAL SAFETY DATA SHEET
MATERIAL SAFETY DATA SHEET
PRODUCT NAME: ThermoLag 330-1

THERMAL SCIENCE INC
2200 Cassens Dr
Fenton, MO 63026
PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED.: 8/24/89
DATE REVISED: 7/7/89
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2-
SLIGHT 1 FLAMMABILITY HAZARD o
MODERATE 2 REACTIVflY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION T - PRODUCT MENTIFTCATTON

PRODUCT NAME:

PRODUCT CLASS:

Thermolag 330-1

Latex Fire Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number

none
Cold Water Paint

SECTION E - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg): 220-240 F
VAPOR PRESSURE (at 20C or 68F): nil
EVAPORATION RATE (ether = I ) much slower
VAPOR DENSITY ( air= 1) : 0.6
Volatile Organic Content (VOC): < 0.1 lb/gal

SPECIFIC GRAVITY (water = 1): 1.3
WEIGHT PER GALLON (lbs.): 10.6
PERCENT VOLATILES BY VOLUME: 45
SOLUBILITY IN WATER: Very

SECTION m - HAZARDOUS COMPONE;NTS

TRADE NAME

Crystalline Silica (quartz)
(total dust)

(respirable dust)

Ammonia
Fibrous glass,continuous filament
(total dust)
(respirable dust)

CAS #

-I 14808-60-7

1336-21-6
65997-17-3

PERCENT
'UV VnT mx1IT _ v'..otw rr.L AClM E ILV

OCCUPATIONAL EXPOSURE LIMITS
^r-1rA n * .

A-J M

<0.1 %
1-5 %

.0magb 3

%SiO2 +2
10 mg n3

%SiO2 +2

50 ppm

15 mg/m3

5 mg/m3

0.1 mg/m3

25 ppm

10 mg/m3

& __ ___I __ _ _I__ _ _ _ _ _ _ _ _ _Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372Carcinogenicity of Silica: NTP- No IARC: Yes Z List Yes OSHA Reg Not as carcinogenAppears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there issufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for thecarcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTP. No IARC: Yes Z List: No OSHA Reg- 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: Thefmolag 330-1

SECTION TV - FIRE AND EXPLOSION HAZARD DALTA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT: Non-combustible

FLAMMABILITY LZIMTS LEL: NA..L UEL: A

EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not burn but will smoke and spatter if exposed to flames.Frefighters must use self-contained breathing apparatus.

UNUSUAL FRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS : Thermal oxidative decomposition can produce toxic gases, includingoxides of nitrogen and carbon monoxide.

SECTION V - RFACrrVrry DATA

STABILITY UNSTABLE I | CONDITIONS TO AVOIDI Not applicable
I STABLE XI

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS OCCUR CONDmllONS TO AVOID: Not applicable
|[OLYMERJZroN >LLNOT OCCUR X |

SECTION VT - HEFALTH HAZARD DATA

THRESHOLD LIMIT 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 respiatory 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 VIT - 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 VM - SPECIAL PROSEON INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.
Page 2 of 3



MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThernoLag 330-1

-ESPIRATORY PROTECTION: None required if good venzilation is maintained Otherwise wear MSHAJNIOSH approved
Wintor suitable for vapor, mist or dust concentatons encounered.

PROTECTIVE GLOVES : Impervious. cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION TX - SPFC-TAL PRECAUTTONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adaquate venmilabon. Pevent prolonged
breathing of vapor or miss. Prevent contact with eyes. Do not take internally. Keep out of the rexh of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUlTIONS:

The Information and recommendations contained herein are based upon data bellhved to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
Information contained herein. It is the users responsibility to determine the suitability of this Information
for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes avaliable.

0

0

Page 3 of 3



1I
NUCLEAR ENEI6Y INSTITU I

August23, 1994

Ms. Connie Humphry
Omega Point Laboratories, Inc.
16015 Shady Falls Road
Emendorf, rX 78112-9784

Dear Connie:

This letter authori7cs Omega Point to releasc up to twelve containers of trowcl
grade Thermo-Lag 330 material from NEI 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 Projemt Manager

REB/

1770 I VIDIFt. NIW Mlll 400 WAs3MINCI(N. nc: A(NXM6-i,0 MIIONE 702.Y 3 o9.n4 IAX 202.7O5.401Q

202 7851498 PP.GE 002

601

AMG 23 '94 -10: 03



0/A RECE*ING REPORT

CLIENT/PROJECT NAME I JS | /JL
910- - 04.

CLIENT/PROJECT NUMBER ))u - (1711- 7,
RECEIVED FROM TE I1________
PRlrIFtT I fCrATIr)N rmonn Pnint I nhe

- y REPORT NUMBER |-;' - t_(__62
DATE RECEIVED -- ED - 4 -

"DATE INSPECTED_ __-_S_-_?
INI':PFCNTif Rv-

1O 1 C fr- .--

QUANTITY ATLRM CNA, ECPI,"ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MAT YN ENTXCEIONA REMARKS

2kJa e l R n-CetlHlI R.
a.. -Jr- -eO - -( I<1. ~~ -== - -
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0Q/A RECE*ING REPORT
CLIENT/PROJECT NAME ISA /
CLIENT/PROJECT NUMBER QIiLoC q Ir%-7 qA 3S)-3
RECEIVED FROM 175 -
DIRC IPCT I AnnATIMI timnno DPnint I ahcI StUcL. Iv.rU UvIm -- ruU IauJJ

REPORT NUMBER I A - l\ t6cD
DATE RECEIVED _ _- _ _-_4
DATE INSPECTED q - -S -1 4
INSPECTED BY:_ ______t____

UaNTITY cMAT C OTE ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MylN YN ITGTY EXCEPTION" REMARKS

_ _ _ _ _Orde -' R- - Accept H ld - . - -

3/A A4"Af4 C36-- A o O q4 Tc3 - >- >

_ _ _ _ _ _ _ _ _ _ 5 - 3 4-6Pr.A A IO4;A Av F. 4 -t36A 7 Y Y wb x

., .. C) O D D A -- lot 4 y Y (,,,A Ot- -

.1''~ ~ ~ ~~~~ Is 9 I 00 q lle o-

.,_ __ _ _ ,,__ t: 5 6 Fq38qo4g Ž. Y /
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st be sgibly filled in, in Ink. in Indelible Pencil, or by P.rman nt Carboni
THIS SHIPPING ORDER Impression, andrtin by the Agent 80 4

CEIVE, mebiect to the classifications and tariffs in effect on the date of the bsue of this Shiping Order,

the property descnhbd belFO in asoarent good wowoe eoceot as noted (Contents amo conditon di contents ad muckges WnIknaoni, marked. consined anZ aesUned as indcated below owh san carrir thre vis carthe, 0otng snuestoio

thnoughtot this contract as meaning any Person a cocotation m Uosaeeuion ol Ire rsoertYry Ker the contract) agrees to carry to rSt .sa olace co delvry at sa Osainar. orn .a muh. ow oUne to cow to anot r Caine on Ine

houte to said destnatiotn. N noutually agreet. as to each carrer oi all or any of sad Dromover we an or any ortion ot mad nxite to destnaton. arnas to each hoaly at any tine inttentud I ah or any of sad Psioerty. nhat every rvic

to oerforne td ht~eran sshul nS be ect to am the renms aran corsiens ol the Unmon.m Domestc Straight Sri ot Lading st lotnh tIf m unrtoom Freight Clastuncation in ettect on ve Zate hen d tSs is a rad a ad-afer Wm-iewt m

12) m me S0itabil motor Carr cr uatficaalt or tarit los 5 a mtoo carirer snicvwt. Sthconwr hereby ceres mat re ta s larndria woth ai me t n terst lno conditorns od te sa oet 0 ladi g stt eorn n m e U asV C atn T tancarfr - nx 'r

He ttanswotatlolna h is shorent ad the sad terms and conditions sae rerey agreed to try the shoper and accerted for h mstr am his assign.s

.rc:- s Es v . --. 1 9 ; 2
8/18-19 94 Shipper~s No. 21 398

'carrimr DYWAIMIC TR~ANSIT PRhEPAID Agent's No.
(TI T(msi or shot address at coseignes--or pufuitUU of wolasc il

,onsigned to T1; E.SES S "ALLEY AUTH0ORI',Y ..- c/o OMEGA POtIT LA.BOAPTORTES

)estination 16015 SHA.DY FALLS ROAD State of County of

7oute- ELKEIDORFF, TX 78112

)elivering Carrier Vehicle or Car Initial No.
I r _- I jt aiect tot Secftion 7 or

KIND OF PACKACE. DESCRIPT'ON OF ARITICLES. SPECIAL MARKS AND EXCEPTIONS

R,.LLETS CONTAINI.N1G_ . . . .

THERMO LAG 330-1 SUBLIMINC COATING

TROWEL GRADE- I 'TA PART NO rTG-330

60 x 50. LB, PAIS. . ,.
STORE ABOrE 32F AT ALL TIMES
I x 5 Gal. Pail Containing Temsp. Record r

PALLETS CONTAINTING:
*H GERMG LAG PREFABRICUED PANEiS

TV7A PART NO. 1584X6
5/81" NOMINAL 4' x

i'LLETS CONTAIININGt:
tz 9 CCRTONS: TVA -PART NO.

29 PTEC4 .. .. . 4"

10 PJECES

/ 1 CARTON:
-10 PIECES

V I CARTON:
10 PIECES

VI CARTON:
10 PIECES

30 PA ELS

154400 "-

.~VA.ART.N . _.3834i.
3/4ti

TVA PART NO.
-3/4tt1

TVA PART NO.
lit

TVA PART- NO.
1"

,- . - . ..:: .... I :-

158340

158t00

238100 ..

/11 CART0S: SSS SFIN AST2. E-4.37 Type 3(

-ss-plain weay 8x8 square mesh wire clol
. , t - . ., I M,.t

o corcten Ra-

~25.0, S. .

-.t. . 3500 LBS.

-20()0 LBS.

., 90, 1BS.

90 LBS.

80 LBS.

90 -LBS.

'4 50 LI
:h

. -. ;; -. 7 .~ a

3S,

zThe nsre botes used for this shipment conform to the specitcations ht torth In the box makers certificate thereon and ali other requtrements of Rule 41. of the Consolidated

:rahf Classitfcation.

',This is to certify that the above named articles are prooerty classitied. described, packaged, marked and labeled, and are tn proper condition for transportation. according

o the applicable regulations of the Department of Transportation.
'It the shipnent moves between two ports by a carrier by water, the law requires that the bill of lading shall state whether it is carner s or shipper's weightt

t Shipper's Imprnat in lieu of stamp; nio a part of Bill of Lading approved by the Department of Transportation

'JOTE--Where te rate is depenrdcnt on value. shippers are required to state specifically in writing the agreed or declared valae of thI property, ,

The agreed of declared vaiue of the property is hereby specifically stated by the shipper to be not exceeding ' I. /

TH SENT IS CORRECTLY DESCRIBED

CORRECT WEIGHT IS

THERMAL SCIENCE, INC.

LB I sa ai coh .- a, . 55r -ae e- - w.-V 0aed eed
onnO nanas bat Ago rgin.Wnens.a

Is _ aweal rexco1 -. Ogian.- . 01Tneohi- lions .e
ewlrse -,iiS . aa cra CF.r. a30 a) . 0'. 30 totS6.w -

S. a-, isg .rn30 0151

Shipper, Per
VS. ,*& I ai t Mft, 2 tqA

Permanent post office address of shipDer 771U1 L-iaSeS Ur.1 NX. L IU T ,i u. u.u

conlditions of applicable tili -
lading, if this shipment is tO Oe
delivered to the consignee
without recourse on the

consignor the consignor shai
sign the following statement.

The carrier shall not makc
delivery of this shipmer
without payment of freight an.
all other iawful charges

Per
(Sigrature Of Consirgo I

It charges are to be prepaac
write or stamp here. To lb
Preoaid.

Received $ __ _

apply in prepayment of th
charges on the propert
described hereon

Agent or Cashier

Perr
(The stgnature he

acknowledges only the amoL
prepaid. )

nes Advanced:

IC.0 D.Amt

IConectlion Fee ____

Agent must detach and retain this Shipping Oro,

and must sign the Original Bill of Lading.

i HM

2 _ -

3

2

*.e

/tf

. - - - . I .- - II - -. w- I I 1. .1 . I . , .. t � � -, r .- 1. 1 . 57777 I 6-
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ur
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

TVA CONTRACT NO. TV92362V

PAGE 1 of 10

DATE: 18 AUGUST 1994

TEMPERATURE RECORDER 40 CHART TAPE NO.

TOTAL NO. OF PACKAGES 7 PALLETS GROSS WEIGHT

PRODUCT DESCRIPTION

THERMO LAG 330-1
SUBLIMING COATING
TROWEL GRADE

EXP. DATE: FEBRUARY 1995

1 x 5 Gallon pail containing
Temperature Recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

QUANTITY BATCH NU-M3ER

750 LBS.
(15 x 50 LB.

PAILS)

2250 LBS.
(45 x 50 LB.

PAILS)

3000 LBS.
(60 x 50 LB.

PAILS)

STORE ABOVE 32F AND BELOW
10OF AT ALL TIMES

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

L�
DAVID O'BRY.ANT /
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

71

7350 LBS.

94-05093

94-08008



Page 2 of 10

21398

CERTIFICATE OF ANALYSIS

CUSTOMM

TFNNESSEE VALLEY AUTHORITY DATE OF SH121NT 18 AUGUST 1994

% OMEGA POINT LABORATORY

16015 SHADY FALLS RD.

ELMENDORF, TEXAS 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: TESTING/

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER

94-05093

QUANTITY

750 LB.
(I5 x 50 LB.

PAILS

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS SECIFICAT:ON

10.16 10.5 + 1.5

8.5 8 +

EXP. DATE: FEB. 1995

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 THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EX NATION.

REVIEWED BY: 1(hra./ZL Beck r t DATE: 18 AUGUST 1994 PAGE NO . 1
/

806



Page 3 of 10

21398

a-I5

CERTIFICATE OF ANALYSIS

CUSTOMER

TENNESSEE VALLEY AUTHORITY DATE OF SHIPNMqT 18 AUGUST 1994

%OMEGA POINT LABORATORY

16015 SHADY FALLS RD.

ELMENDORF, TEXAS 781-12

PRODUCT DESCRIPTION:

?URCEASE ORDER NO: TESTING/

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIKING COATING TROWEL1 GRADE

LOT NU1M2ER

94-08008

QUAFD7ITY

2250 LB.
(45 x 50 LB.

PAILS)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

OH

ANALY SI S

10.0:

8.31

SPECIFICATION

10.5 + 1.5

8 +

EXP. DATE: FEB. 1995

SHELF LIFTE: SIX MONTHS FROM DATE OF SHIP-ENT
STORE MATERIAL ABOVE 32 F AND BELOW 100 0 F AT
ALL T2=S

O HIS 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 INVOZCE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEWED BY: /If0,s /.v/? I DATE: 18 AUGUST 1994 PAGE NO

I-
. 1

807

-
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Page 4 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TPERATURE RECORDER 40 CHART TAPE NO.

TOTAL NO. OF PACXAGES See Page 1 GROSS WEIGHT See Page 1
__ -

PRODUCT DESCRIPTION QUANTITY BATCH NUHBER

TVA PART NO. 1584X6
THERMO LAG RIBBED PANEL
NOMINAL 5/8"
4' x 6½'

1
4
7
16
1

30 PANELS
(ON 3 P.ALLETS)

F94-02012
F94-03028
F94-03047
F94-04005
F94-07014
F94-07023

NO SHELF LIFE ON PANELS

This will certify that the above listed THERMO LAG Materials, shipDed 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.

1 AVID ANTB/Y
MANAGER QUALITY CONTROL

DATE: 18
BILL OF
MODE OF

AUGUST 1994
LADING: 21398
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

71

-

.



Page 5 of 10

ur PACKING LIST

AND

CERTIFICATE OF CONFORMLAINCE

PURC'HASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEMPERATURE RECORDER 40 CHART TAPE NO.

TOTAL NO. OF PACKAGES See Page 1 GROSS WEIGHT See Page 1
-0-

PRODUCT DESCRIPTION

TVA PART NO. 158400
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.625" +
SIZE: 4"

QUANTITY

0.125" NOMINAL

BATCH \ZFLMBER

1 PIECE
1 PIECE
4 PIECES
8 PIECES

15 PIECES

F92-08038
F92-10031
F94-06051
F94-06082
F94-07003

29 PIECES
(IN 2 CARTONS)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

Di
MS

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

(79 I { 64~
WVID O'8RYqT' 7

MANAGER QUALITY CONTROL

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

809

71



Page 6 of 10

'Er
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFOR.rMANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEP'ERATURE RECORDER 40 C'HART TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 238100
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.375" + 0.125" NOMINAL
SIZE: 1"

QUANTITY BATCH NUMB3ER

7 PIECES
3 PIECES

10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipDed 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"BRME~N
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

71

F94-07023
F94-08003



Page 7 of 10

ur
PURCHASE ORDER NO.

PACKING LIST

CERTIFICATE OF CONFORHANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TE.'%ERATURE RECORDER 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION QUANTITY BATCH NU%13ER

TVA PART NO. 158340
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.625" +
SIZE: 3/4"

0.125" NOMINAL

4 PIECES
6 PIECES

10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DAVID O'BRY T
MANAGER QUALITY CONTROL

DATE: 18
BILL OF
MODE OF

AUGUST 1994
LADING: 21398
TRANSPORT: DYNAMIC TRANSIT PREPAID

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

8111

71

F94-02053
F94-03047



Page 8 of 10

PACKING LIST

AND

PURCHASE ORDER NO.

CERTIFICATE OF CONFOR-mANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TE-M-ERATURE RECORDER 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 238340
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.375" + 0.125" NOMINAL
SIZE: 3/4"

QUANTITY BATCH NUM!3ER

* 10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DAVID OBRYANT/
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

812

71

F94-07014



Page 9 of 10

PACKING LIST

AND

PURCHASE ORDER NO.

CERTIFICATE OF CONFORMuANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEMPERATURE RECORDER 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 158100
THERMO LAG PRESHAPED CONDUIT
SECTIONS
THICKNESS: 0.625" + 0.125" NOMINAL
SIZE: 1"

QUANTITY BATCH NU'!3ER

1 PIECE
5 PIECES
3 PIECES
1 PIECES

10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THER2O LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

) EID Q"IBRY C
kNAGER QUALITY CONTROL

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

b i

71

F92-11009
F93-09045
F93-09047
F94-06051



ur
PURCHASE ORDER NO.

Page 10 of 10 814

PACKING LIST

AND

CERTIFICATE OF CONFORY.ANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEYfprERATURE REC-ORDER- 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 Type 304
stainless steel, plain weave
8x8 square mesh wire cloth
0.017 dia. wire

QUANTITY

50 LBS.
(IN 1 CARTON)

BATCH1 NU%3ER

N /A

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

-AVID Oi BR T '
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

71
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Q/A REC*VING REPORT
CLIENT/PROJECT NAME rl 1 / TVAv REP
CLIENT/PROJECT NUMBER I q - l7:55-SS DATI
RECEIVED FROM 7 I DAT
PROJECT LOCATION Omeaa Point Labs __1_

'ORT NUMBER 14 Bq - -
E RECEIVED 9 -i-94-i
E INSPECTED___ _- __-74 _
PECrTEDn RY: (Tv 5

c0aW CRr ACPAC
a TT MATL FE-CD CONW1ER EXCEPTION ACEMARKSC

ITEM DESCRIPTION P.O. NO. I.D. NO. y/N WN WEGMA REMARKS
OdII&ae ldtH n CrDO% Ri~

m Ac- 0v -- 4-4 03 - - 6-t -G - = *
A)____ A~J o Dq-t'3Y 6con I&*1E y

.o,)q 0 u.. o dcP; q4 t T y 6e Gn omo. ot Fq4-08-03 r Y GOOD ) c-
_________q t\JA O t0 0 rq4 -oRoa ± Y 6co < - -

AC~ .A- j r+ 0 t FS F4 -0903 ; Y G 5no -C)'r-l- -c)9 : - -c-AL'A!- VT'"q4 AlA 04 1. 0 9 4-o0oQ Y Y 6too V -o

._____ __ --F4CSoG < - ¢A

N A_ o 14 0 F 94 -09o44 Y Y (+6 -

,/:x C) -.N" X A' MS 9t D NA- y y t i X

_ _ _ _ _ _ _ t AJ 0 l~c 0 ___A, __ ± v ±

AJA QA C) ty NJ 1)7 / __mi

,& 7 ()I - __A, O s oq4-ooj y Y &c

Ai4 Q 10 o 4-tOog Y z t.2A A-4 0 1 -, -0 . ly

FORM
1/29/93
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APQWI q D-



0
Q/A RECEIVING REPORT

CLIENT/PROJECT

CLIENT/PROJECT
RECEIVED FRON
PROJECT LOCATI

NAME 5T1 /UA
NUMBER I \ k0po- 9-75 3 -SI

-T4 Tf

REPORT NUMBER I43o - I Il__
DATE RECEIVED 9 - - cI4-
DATE INSPECTED qL -;Wo -34

ON

4�a�

S

FORM
1/29/93



STRAIGHT BILL OF LADING - SHORT FORM - ORIGII AL - NOT NEGOTIABLt

FIECEIVED. sUbject to t.a classifications and tariffs in effect ou the date of issue of this Original Bill of Lading. er b s I S
the Proerty desenase bPew. it aPoarenI aned Order. eceot as rated icontents and codt~i..o 01 ntnt Of Dackagits Unkniin.,. riatted. cotwgeta, and deftned as ioloated besicr, wtati was ramw (thle iiol r.at .
Ve-''oA too er501 as t.ean any oon a c=oWatiatn in posaeoant o me d O.,evtyLn dr me ont t agrees to com'ew- oiniat ideleny at who nestw, at its atte erw to d'e to ewdo vEOn the

mule to sad destinationet KIs muruAalth agreed. as to earn carrer od all or any f Said Proerty ower ad a oanPotion of said ro.e to desintion. and a, to eacn Party al ary trie interested n ar vt anf 01 said Ow"eMOf owt e "' ee

to be pert-nted netuntir shall be subject to aC the iersn ane caonrhtia PI e Undornt Doewstc Straight Bil o Ladking st fth (1) i Unit-rF m FnF.$tt Class tion in rntee at the date meredn the M a is aor a *i ser vsh ar

(2) In the aneppicabe ftor carrer daleacation or taonf d Itl is a a etrtr canrter streeft. Shteore twrety S0ts that he is lanibar with aa h e tattoo arC d condiutios 01 the ad bid ol adird . frtt n tie t aslasocatn a Us" w.i0ih ore-

the InuOtr tatOn d tis shOrient. and he Sad ternis arnd Caditiona ae hrerny agreed to by n sidower arid acetned or hireelt and he aosat

FrAL-Sr CECE, INC. ` :=t -
At ; W ST. LOUIS, MISSOURI 63026 9/23 19 94 Shipper'sNo: 1467 -

Carner DYNAMIC TRANSIT PREPAID Agent's No.

Consigned to OMEGA POINT LABORATORIES c/o TVA CONTACT NO. TV92362V (t oretaorooa01cteenm dttacm r~ j

Destination 16015 SHADY FALLS State of County of

Route ELMENDORFF, TX 78112

Delivering Carrier Vehicle or Car Initial No.
.. ~~~~~~~ls . i.-,at -

KIND OF PACKAGE. DESCRFTION OF ARTICLEs SPECLAL MARKS AND EXCEPTIONS 'tCSegl tb.
t0 o rectn)

_______ t -

PALLETS CONTAINING:
-THERMO'-AG-PANELS r-3 22-PANELS-i .

NOMINAL^1"' .4,' x½TTE- 1 , 7-.5

'ALLETS CONTAINING:
-TERMOLAG'-PANELS--"- 17--PANELS -77-
NOMINAL.5/8",.- 4Vx612'.1ITEM. 02 . .

'ARTONS CONTAINING:
TTHERMO LAG PRESHAPED 'CONDUIT 16 PCS .7

.17-.250!- +-0.250" -- SIZE:- ,5'"'- JTE4--03...
?ALLETS CONTAINING:

THERMO LAG 770=- PANELS 30 PANELS':`
3/8"-NOM1 -40"x94"- NOM;.I-TEM-04-'-w

P,ALLETS CONTAINING:
THERMO LAG 330-1 COATING-TROWEL GRADE

-lO-x--50 IB-.-PAILS -ITEM-05r---Th
,TOREABVE32TfAND BEALLLOW

?ALLETS CONTAINING:
7-THERX- LAG -770-l-COATING-TROWEL7ERADET77

STORE ABOVE 32f AND BELOW lOOf AT ALL TI

iTAINLES53 STEEL BANDING ITEM 07"'
L|2"xO.20"x 200 ft.--
,TAINLESS-STEEL -CLIPS-.-I"^7-ITEM-708-,r
1000 clips (1 'box)

STAINLESS STEEL TIE WIRE ITEM 09
-'-16-gauge--"-- -- -ROLL'-u-.--- -

STRESS SKIN-ASTM E437 tvpe 304 ITEM 10
-stainless steel, 'plain ea
1sq Resh-re.c-lo
1 -RO LL. A- -__ _ _ -

Pate

,e - -- - t.s .eaa, I<> -'-tt

-- r- & -- ~

r .7 , -I -

-S

i!ES 6-O~

I I �

1..

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
iSignaturie of t^onsrior.)

If charges are to be prepaid,
write or stamp here, "To be
Prepaid."

Received $ . . tc
apply in prepayment of the
charges on the property
described hereon.

I- 0 | -- - Yr --A

.,"t-...,-at,.--..-.e~ie i5'~sy F - ~~ ' e n .a be- ''-

I I

tThe fibre boxes used for this shipment conform to h specificatiors set fOrth in the box makCer's certificate thereon. ad all other requrementts of Rule 41 to the Consoltidated
rixp sn: II.swt

tThis is to certify that the above named articles are properfy classified. described. packaged, markued and labeled, and are in proper condition tor trarsportation, according
to the applicable regulations of thte Department of Transportation.
, If the shipment moes between two ports by a carrier by water, the law requires that the bill of Lading shall state whether it is carrier's or shipper's weight"
t Shippers inprint in lieu of stamp; riot a Dart of Bfit of Lading approved by the Department of Transportation.
NOTE-Where the rate is dependent on vatue. shippers are required to state specifically in writing the agreed or declared value of the property.

The agreed of decared vakae of the property is hereby specifically stated by the shipper to be rnot exceeding

THt'*ENT IS CORRECTLY DESCRIBED.

Agent or U~ashier

Per
(The signature here

acknowledges only the amount
prepaid.)

Charges Advanced:

$,
c0. nM SHIPMENT

- C. 0Ant Amt ___

Chplecbton Fee

ipper Total Charges e ~

HM

3
77.

~-,

-e. .,--r5

2

27 . . .m.

s- 2 .

or ,,.

_ _I t .. - , - - - ,r-s ,, - .- iV d-.6 d-o-.

- - - re - n, Trer CI li0~ . CF atO t.30 a(W). Eh , sa: M& ,h

CORRHCT WEIGHT IS L_ I -- ''' I' -

THERMAL SCIENCE, INC. Shipper, Per Agent, Per

Permanent post office address of shipper 220n Cassens Dr., St. Louis, MO 63026

S-hi
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ur PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEM3ER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES GROSS WEIGHT 10,300 LBS.

PRODUCT DESCRIPTION QUANTITY BATCH NtUJBER

V'THERM0 LAG RIBBED PANEL
NOMINAL 1 "

4' x 6½'

ITEM 01

1 PANEL
20 PANELS
1 PANEL

22 PANELS
(on 3 pallets)

F94-08003
F94-08021
F94-080 22

NO SHELF LIFE ON PANELS

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, El drff, TX 78112. This
material does not contain asbestos.

. 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

319

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

V THERMO-LAG 770-1 PANELS
3/8" NOMINAL
40" x 94" NOMINAL

ITEM 04

NO SHELF LIFE ON PANELS

BATCH NUMBERQUANTITY

11 PANELS
19 PANELS

30 PANELS
(on 2 pallets)

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

" Z -// I-,__/ lze;t
G Furaus
Quality Assurance ManagerO 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

820

71

F94-08026
F94-08030



'Er PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER No. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION

THERMO LAG RIBBED PANEL
NOMINAL 5/8"
4' x 6½' NOMINAL

BATCH NUMBERQUANTITY

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.

! Ofs
G. Furaus
Quality Assurance ManagerO 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 (Answerbock: TSI UR) * Telecopier (314) 349-1207

821

71



ur PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TE1PERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION

Atainless Steel Banding
1/2" x 0.20" x 200 ft.

ITEM 07

QUANTITY

8 ROLLS

BATCH NUMB3ER

N/A

VStainless
1/2"

steel clips 1 BOX
(1000 clips)

ITEM 08

/Stainless
16 gauge

steel tie wire

ITEM 09

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

G. Furaus
Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

N/A

1 ROLL N/A



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 NUMBER

VSTRESS SKIN-ASTM E437 type 304
stainless steel, plain weave
8 x 8 square mesh wire cloth
0.017 dia. wire, or equal.

1 ROLL N/A

1W 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

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 (Answerbock: 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

-/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 NtlHiBER

F94-08003
F94-08021

16 PIECES
(in 2 cartons)

This will certify that the above listed TEERMO-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.

96 -_

G. Furaus
Quality Assurance Manager

O DATE OF.SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

.D " 4



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

/'THERMO LAG 330-1
SUBLIMING COATING
TROWEL GRADE

ITEM 05

EXP. DATE: MARCH 1995

QUANTITY

500 LBS.
(10 x 50 Lb.

Pails)

BATCH NTUhBER

1 x 5 Gal. Pail containing
Temperature recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

STORE ABOVE 32F AND BELOW 100F
AT ALL TIMES

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 ManagerO DATE OF SHIPMENT:

0 BILL OF LADING:
MODE OF TRANPORT:

23 September 1994
21467

Dynamic Transit Prepaid

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

b25

71

94-08008



g51~
CERTIFICATE OF ANALYSIS

CUSTOMM

OMEGA POINT LABORATORY DATE OF SHIPMENT 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIIMLNG 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 SPECIFICATION

10.16 10.5 + 1.5

8.5 8 +

EXPIRATION DATE:

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 F AND BELOW 1000 F AT
ALL TIMES

O* HIS IS TO CERTIFY TEAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. TEE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA S AVAILABLE FOR EXAMINATION. X

REVIEWED BY: DATE: X /9 / 7 PAGE NO. 1

-

6



ur
82 r

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 NUMBER

/THERMO LAG 770-1 COATING
TROWEL GRADE

ITEM 06

EXP. DATE: MARCH 1995

1000 LBS.
(20 x 50 Lb.

Pails)

1 x 5 Gal. Pail containing
Temperature Recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

STORE ABOVE 32F AND BELOW lOOF
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:O BILL OF LADING:
- MODE OF TRANPORT:

23 September 1994
21467

Dynamic Transit Prepaid

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

71

94-09009

-



828

CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY DATE OF SE!-E 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELNENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER No: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMM PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NMDfBER-

94-09009

QUANTITY

1000 LBS.
(20 x 50 Lb.

Pails)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.16

8.5

SSPECIFICATION

10.5 + 1.5

8+-

EXPIRATION DATE:

SoLF LIos: SIX MONTES FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 F AND BELOW 100 0 F AT
ALL TIMES

OEUIS IS TO CERTIFY THAT THE ABOVE DESIGNAED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS W.EN SUPPLIED. THE MATERBAL 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: ia J J L DATE: </ PAGE NO. 1
F. Or - -')--7 . . ,

I



71 I

1�
N

.1

1r�
I. -,

I 7-

4< I

144A' i'o

120,

,Z I

- , i

* ' 4a

I.

- ! -- 1

, , i

4,
4'

L.-

s8i 4. k~;

ACJANCZ- C~-ART '

-'0--' + 1;oo°

.-.AiRT >0. 34C-5

F- THERMA-C-A.RD

NE;S n.rRTFCRC, N.Y. "-I

ST.ART

I



MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Therrno-Lag 770

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 1/15/91
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME:

PRODUCT CLASS:

Thermo-Lag 770

Latex Fire Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number

none
Cold Water Paint
none

SECTION I - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white, pasty mastic, no odor.

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20'C or 680F):
EVAPORATION RATE (ether= 1 ):
VAPOR DENSITY ( air = 1 ) :
Volatile Organic Content (VOC):

220-240 F
nil

much slower
0.6

0.18 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:
pH

SECTION m - HAZARDOUS COMPONEMS

TRADE NAME CAS #

Ethylene Glycol

* Vinyl Acetate

Fibrous glass,continuous filament
(total dust)
(respirable dust)

PERCENT
BY VOLUME

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

r I I _ _____

a.

107-21-1

108-05-4

65997-17-3

1.2%

<0.15

2%

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 II and of 40HCFR 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 monomerO does not exceed 0.15%.

Page 1 of 3

1.16
9.7
40
Yes
7-8



MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 770

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION
OSHA: Non-combustible
DOT Non-combustible

FLASH POINT: None
TEST METHOD:

FLAMMABILITY LIMITS LEL: Not 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 - REACTITY DATA

STABILITY UNSTABLE | CONDITIONS TO AVOID: Not applicable
I STABLE |X|

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS I MAY OCCUR CONDITIONS TO AVOID: Not applicable
POLYMERIZATION |WILL NOT OCCUR X I

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse. .
Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VI - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD: Burn in adequate incinerator or bury in an approved landfill.

Page 2 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: Therrno-Lag 770

SECTION VII - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHAINIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION 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.

STORAGETEMP. MAX100F MN 32F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based UF :n data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
information contained herein. It Is the user's responsibility to determine the suitability of this Information

* for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

Page 3 of 3
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 330-1

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 7/7/89
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2-
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT IDENTIFICATION

Thermo-Lag 330-1 D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:

Latex Fire Resistive Coating D.O.T. UN Number

none
Cold Water Paint

SECTION I - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20'C or 680F):
EVAPORATION RATE (ether = 1 ):
VAPOR DENSITY ( air = I ) :
Volatile Organic Content (VOC):

220-240 F
nil

much slower
0.6

< 0.1 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:

SECTION m - HAZARDOUS COMPONENTS

TRADE NAME CAS # PERCENT
BY VOLUME

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

Crystalline Silica (quartz) 14808-60-7 1-5 %
(total dust) 30 mgLm3

%SiO2 +2
(respirable dust) 10 mmgl 3  0.1 mg/m3

%SiO2 +2

Ammonia 1336-21-6 <0.1 % 50 ppm 25 ppm
Fibrous glasscontinuous filament 65997-17-3 1-5 %
(total dust) 15 mg/rn3  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 Humrans(vol 42,1987) concludes that there is
sufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for the
carcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTP: No IARC: Yes Z List No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

Page 1 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: Therrno-Lag 330-1

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMIABILITY CLASSIFICATION
OSHA: Non-combustible
DOT Non-combustible

FLAMLABILITY LIMITS LEL: NA

FLASH POINT: None
TEST METHOD:

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 | UNSTABLE CONDITIONS TO AVOID: Not applicable
I STABLE | |

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS I MAY OCCUR CONDITIONS TO AVOID: Not applicable
POLYMERIZATION |WILL NOT OCCUR X I

SECTION VI - HEALTH HAZARD DATA

IEFFCTS 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 SPLLED: 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 VM - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE : Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3

834



MATERIAL SAFETY DATA SHEET

. RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION ix - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adequate ventilation. Prevent prolonged
breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F 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 users responsibility to determine the suitability of this Information
for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

Page 3 of 3
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RECEIVED FROM-
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REPORT NUMBER _ 44 - 1_ _9o

DATE RECEIVED /0 0 1 J
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AMERICAN LOOSE. L.-EAl r't tnirA s.. -. . .t
~- -- -- -- -- -- -- -- -- -- -- ---- ----- -- ---- - -~~------'--~--7

STRAIGHT BILL OF LADING - SHORT FORM - ORIGINAL - NOT NEGOTIABLE
1ECEIVED, subject to the classifications and tariffs in effect on the data of issue of this Original Bill of Lading,

th tiseit td tW n abi anst p tgd oo .a tot as hoted Ionst 0,0 cn~ d ox eniat d0f4 craotk -ho-), -konsqne d. and -eshsed as iosicateo bew. whOh sad catre (the -Old Cahws bh-o hOiWd
i this contract as f-ir any WeVsn e Cor co n i on i.t.oso of the iy u.t the CoMB=r) agiees to asNy to ts uo moie of dMey at said oeoon d as t _ o. O to idw to anotn rW M te

MAte to sad desthmata it b sias y aoeed as to each carrer 0 ad or ary of sad si orety r al or any oortion d sod -mie to desmttmat. and as to .aeah sary 04 ary hne o-tested n ae oa arny o sad IWy. eOm oe
to be Dert"0Od thed sha- be sbnteot to the tennis aid cordition ot X Unitonn Eo-ohn Soaaiot Sin d 0 adin --t torth (1) it Unb ,lorrFhest Clasohib-on ,n ehect rn Xs =te la as d sb b a i as or a r aila br red-n-t oa
(2) in th We l* be otowr cari cJa utbcaltn as tardl d this is a rtor oCarrier 1s, - Shipwe haify oetee MM, he M tahnj- -th a. e te e ard C-noixn d4 th. sad W d1 04 s. fet , tn the clanodea or tas tt wif vch

e Tarisoortation d this Slet and the sad tena and Cooddtra are heby agieed to by thew dWe and wwacted to hmseit and hte asa

~ 53 ~ ~ CONTRACT 0..~ 3Ft .- NC _... ... 36V~ .....
At .-. ST.9 LOUIS, MISSOURI 6i3026 -. .pp7U7:.- 1 7/9419__ ; __hippes

Carr.er DYNAMIC TRUCK PREPAID A - -- -.Carder . .. Agent's No.'

Consigned to TENNESSEE VALLEY AUTHORITY % OMEGA POINT LABORATORY

Destination 16015 SHADY FALLS ROAD State of County of_

Route
D i i C e _ _ _ __,_ e c e r C ii l - - N o.

Delivering Carrier Vehicle or Car Initial No.
KIND OrPACKAGE. DESCR1PTIN OF ART)CLES, SPECLXL MARKS AND EXC-EpTONS

z~ r -, , - I . I -:~ ser^ ;=^,

PALLET CONTAINING
7 dCOLUNN -167 x 50 - " -V.----sa- .

rv-vli-COLUMNsL' 9-C / 7 V- ~ E

3 FT. LONG (EDTAYLOR)-/ - -
- : -- ~ -- - _-- ~~~-na r~vow -;

- PALLET-CONTAINING - - - - 7

3 ,INCH CONDUITUSHAPE TEST ARTICALLET- qAIN -G- - .- , ':S - -e .

.:PALLET CONTANING:'A-.
- r3 -INC--CONDUITl 1 OFT-.-STRAIGHT -- t-

-l½.NCHI cONDU.TJ1.O FT .-,STRAIGHT,

7P~L12E~T CONTAINING
-!1-1INCH.-CABLE TRAY .:nr--,.--FTI

nTVA--ORDER/ 2-1494.;----

--- SIZE r-4 ' ;i-NMN~oEIKLS~r
1.25" + 0.250 ITEM 1

-'.ALLET-:CONTANINI'NG:-g7p

,-j-007x.5JvQ r YAILS , . .

SUBLIMING COATING ITEM 5 -' -

x 5 OATINGa.z-.pITECR6E
1, i-lx 5 gal. pail CONT.''TEMPs.:RECORDER'

AbiUKl t AbUV E--I'L AND NBILUW .IUUi-WA.JALI
7~ARTONSOF-TlHERRO--LAG-330O-RESHAP.D.-.-
CONDUIT SIZ 1" x 250" 24 Pcs'-'(11)

-- 7cARTON--CONT-A FIING:B-RI -SOLL--IHE: 42 LAN -
'440-75 HI TEML FABDRIC SIZE: '42 INCH XE

. I~a~ . : --

5-. .: W-V',,

-4,-z~~; -

-The fibre boxes used for this shipment conform to the specifications set forth in the box makers certificate thereon, and all other requirements of Rule 41.
'iqht CLassihcation.

~-i -i

This is to certify that the above named articles are properly classified, described, packaged, marked and labeled, and are in proper condition for transporation, according
o the apiplicable 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 Shalt state whether it is carner's or shipper's weighL'
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 specdficaly in writing the agreed or declared value of the property.
lv ft declared value of the property is hereby specifically stated by the shipper to be not exceeding

tk. -EtNT IS CORRECTLY DESCRIBED. . r -r
c ens Per-s i l

-ORRECT WEIGHT IS L _tS 9 -, * c * o-w '' rer B 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
(signature of Consignrx)

If charges are to be prepaid,
write or stamp here, "To be
Prepaid."

Received $ _ _ to
apply in prepayment of the
charges on the property
described hereon.

Per
(The signature here

acknowledges only the amount
prepaid.)

Charges Advanced:

$
. ' ' C. 0.D. SHIPMENT ',

C. O D. Amt

Collection Fee

.Total Charges

THERMAL SCIENCE, INC.

lermairient post office address of shiPPer

Shipper, Per
2200 Cassens Dr

Agent, Per
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THERMAL45*1SCIENCE
INC.
SHIP TO:

PAGE 1 OF X

PACKING LIST

OMEGA POINT LAB. p.O. #

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

TEST ARTICLE

RE1EASE NO;L

DA=:
7 OCTOBER 1994

BILL OF LADING-

MODE; TRUCK LINE

CARIER: DYNAMIC TRUCK PPD

TEIERVLATURE RECORDER NO: NA CHART TAPE NO:

:R-nrtc w-A r-;TrTYrYAT XTN NdT. 'AfTAC. 3 PALLETS 1000
1..-J. .r L%-7L-lc - ' _ _ _ _ -*- - - -- D

PRODUCT NET BATCH NUMBER OF ITEMS
DESCBUFTION I QUAIrrY I 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

1

1

1 -

1

NA

NA

NA

NA

1

1

1

1

U % '

NA



I THERMAL45 SCIENCE
INC.
SHIP TO:

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PAGE 'I OF T

PACKING LIST

TEST ARTICLE

RELEASE NO ;

DATE.
7 OCTOBER 1994

BILL OF LADING ;

TRUCK LINE

DYNAMIC TRUCK PPD

TENVERATUIE RECORDER NO: NA

TlTAT. NC Qr OFPAC('TAGSFq 1 PALLET

CHART TAPE NO:

GROSS WEIGHC:

NA

800 LB. LB S

PRODUCT NET BATCH NUMBER OF iTEMS
DESCRIPTION QUANITY LOT NUIMBER PER BATCH/LOT

LUMNS 16 X 50

10 X 49

3 FOOT LONG/

(ED TAYLOR)

3

1

NA

NA

3

1

840

MODE L

CARRIER:
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PAGE 1 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMAJNCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE 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 1 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. A

DAVID O'RYATNT/

DATE OF SHIPMENT: 7 OCTOBER 1994 MANAGER OF QUALITY CONTROL
BILL OF LADING: 21494
MODE PF 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

27

3805 LB.

-

actually
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PAGE 2 of 7,

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330-1 SUBLIMING
COATING

TROWEL GRADE

ITEM 5

EXP. DATE: MARCH 1995

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 PREPAII

/K/ Bor ''/I"' 1~ >>41r --7
bAVID O' RYANT

MANAGER OF QUALITY CONTROL

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

94-08008

-
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PAGE 3 of .7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHAIRT 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 NUMBER

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 TIHERMO-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:

IL1LLeL6� k3 �
I5AVID O'6RYANT /

MANAGER OF QUALITY CONTROL
7 OCT. 1994
21494

DYNAMIC TRUCK PREPAID

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

94-09009



PAGE 4 of 7

21494
__ 151
0

CU STOM

TVM 5 5EE VATTRY AUTHORLTY

OMEGA POINT LABORATORY

DATE OF SlEalDTI

PURCELASE ORDER NO:

7 OCTOBER 1994

CONTRACT TV 92362V

16015 SHADY FALLS.ROAD

ELMENDORFF, TX 78112 -

PRODUCT DESCRIPTTON:

RELEASE NO:

.CUSTOMER PART NO:

TEERMO LAG 330-1 SUBLIMING COATI-NG TROWEL GRADE

LOT NUMBER

94-08008

QUANTITY

500 LB.
(10 x 50 Lb.

PAILS)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.01

8.31

SECIFICATION

10.5 + 1.5

8 +

0
EXP. DATE: MARCH 1995

ITEM 5

STLF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATEMRAL ABOVE 32 0 F AND BELOW 100 0 F AT
ALL TlbiES

THIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY

WITR LISTED SPECIFICATIONS WHEN SUPPLIED. TEE MATERIAL IS SUBJECT TO TEE CONDITIONS

WISTED ON TSIV S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT

ACCEPTANCE DATA S AVAILABLE FOR EXAMINATION.

REVIEWED BY: DATE: 7 OCTOBER 1994 PAGE NO. 1

'.844

. . ............. ................... .... .... .. . . . .-

-

CERTIFICATE OF ANALYSIS
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PAGE 5, of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCEASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBFR 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION QUANTITY BATCH NUMBER

THERMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 1"
THICKNESS: 1.250" + 0.250"

ITEM 11

NO SHELF LIFE ON CONDUIT

3 PCS.
6
3
4
1
7

24 PCS.
(IN 1 CARTON)

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

Avta. dar4

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

DAVID O'BRYANT 7 /

7 OCTOBER 1994 MANAGER OF QUALITY CONTROL

21494 -
DYNAMIC TRUCK PREPAID

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

F92-06031
F93-06008
F93-06046
F93-09045
F93-09069
F94-0802i

- - -
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PAGE 6 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED
CONDUIT SECTIONS

SIZE: 2n'
THICKNESS: 1.250" + 0.250"

QUANTITY

3 PIECES

BATCH NTMBER

F94-08021

13 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.

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

DAVID O'BRYANT /

MANAGER OF QUALITY CONTROL
7 OCTOBER 1994
21494
DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207
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Page 7 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

T=ERATURE 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 NUMBER

1 ROLL NA

SIZE: 42 INCH WIDE X 60 YDS.

ITEM 14

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT: 7 OCTOBER 1994
BILL OF LADING: 21494
MODE OF TRANSPORT: DYNAMIC TRUCK PREPAII

DAVID O'BRYANT'

MANAGER OF QUALITY CONTROL

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

ur
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: ThermoLag 330-1

THERMAL SCIENCE INC
2200 Cassens Dr
Fenton, MO 63026
PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED.: 8/24/89
DATE REVISED: 717/89
By A. Thorpe

HMIS HAZARD RATINGS -
LEAST 0 HEALTH HAZARD 2-
SLIGHT 1 FLAMMABILITY HAZARD o
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION 8B

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT TDENFTIFCATION

Thermolag 330-1 D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:

Latex Fire Resistive Coating D.O.T. UN Number

none
Cold Water Paint

SECTION I - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

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 (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:

SECTION TIT - HAZARDOUS COMPONENTS
TRADE NAME

Crystalline Silica (quarz)
(total dust)

(respirable dust)

Ammonia
Fibrous glass,condinuous filament
(total dust)
(respirable dust)

CAS #

IY 14808-6G-7

1336-21-6
65997-17-3

PERCENT
R V Unr TTVA'

'I v Er EI . - . - . .

OCCUPATIONAL EXPOSURE LIMITS

I-J W

<0.1 %
1-5 %

30 m ~3
%SiO2 +2
10 m /3
%SiO2 +2

50 ppm

15 mg/m3
5 mg/m3

0.1 mg/m3

2 5 ppm

10 mghn 3

I _ _ _ _ _ _ _ I I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372Carcinogenicity of Silica: NTP No IARC: Yes Z List: Yes OSHA Reg: Not as carcinogenAppears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there issufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for thecarcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTP: No IARC: Yes Z List No OSHA Reg No1ARC 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 TV - FTRE AND EXPLOSION H HAZARD DATA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT : Non-combustible

FLAMMABILIY LIMITS LEL: NA UEL: NA

EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not 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: Thernal oxidative decomposition can produce toxic gases, includingoxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILITY 3 STABLE | | CONDITIONS TO AVOID: Not applicable
| SABLE X

INCOMPATBILiTY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS jMAY OCCUR | CONDITIONS TO AVOID: Not applicablePOLYMERIZATION AL NOT OCCUR X |

SECTION VI - HFALTH HAZARD DATA

THRESHOLD LIMIT 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 VI - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILED : 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.0
SECTION VM - SPECIAL PROTECTION TNFORMATON

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

AESPIRATORY PROTECTION: None required if good ventilation is maintained Othcrwise wear MSHAAN1OSH approved
Wepirator suitable for vapor, mist or dust concentaons encounwered

PROTECTIVE GLOVES : Impervious, cotwon lined rubber EYE PROTECTION: Safety glass.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAXEN IN HANDLING AND STORAGE: Use only with adaquate ventilation. Prevent prolonged
breathing of vapor or mist. Prevent contk with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
Information contained herein. It Is the users responsibility to determine the suitability of this Informationfor the adoption of the necessary safety precautions. We reserve the right to revise Material Safety DataSheets periodically as new Information becomes available.

Page 3 of 3



MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 770

I
THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 1/15/91
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME:

PRODUCT CLASS:

Thermo-Lag 770

Latex Fire Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name;
D.O.T. UN Number

none
Cold Water Paint
none

SECTION H - PHYSICAL DATA

APPEARANCE AND ODOR :Mil]cy white, pasty mastic, no odor.

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20'C or 680F):
EVAPORATION RATE (ether= 1 ):
VAPOR DENSITY ( air = 1 ):
Volatile Organic Content (VOC):

220-240 F
nil

much slower
0.6

0.18 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:
pH

COMPONENTS

TRADE NAME

Ethylene Glycol

* Vinyl Acetate

Fibrous glass,continuous filament
(total dust)
(respirable dust)

CAS # PERCENT
BY VOLUME

I T T

107-21-1

108-05-4

65997-17-3

S

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 HI and of 40 CFR 372
Carcinogenicity of fibrous glass: NTP' No IARC: Yes Z List No OSHA Reg. No
LARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.
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%.

0
Page 1 of 3

SECTION m - HAZARDOUS

1.16
9.7
40

Yes
7-8



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 ApUlicable 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 - REACTITY DATA

STABILITY UNSTABLE | CONDITIONS TO AVOID: Not applicable
I STABLE IX

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS I MAY OCCUR CONDITIONS TO AVOID: Not applicable
POLYMERIZATION WILL NOT OCCUR X

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin. Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the nucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardiopulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse..
Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD: Burn in adequate incinerator or bury in an approved landfill.

Page 2 of 3



MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 770

SECTION VIHI- 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 MN 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 ( /( uA
CLIENT/PROJECT NUMBER J l9oe -
RECEIVED FROM f
PROJECT LOCATION

9 15'i -S5$

Omena Point Labs

REPORT NUMBER 144T - iL9(pb-
DATE RECEIVED lD-t4-94

DATE INSPECTED 1 b - 14 -74

INSPECTED BY: Q Oa A ni

QUANTITY ~~COMO CERT.ACPNE

ITEM DESCRIPTION P.O. NO. QuANTIT I.D. NO. YINt CE WlEGR EXCEPTION ACCEPTANCE REMARKS
cetoldOrder f - -- H R- - -

.' AO , PqA -L8O/ Y y _ -

___ 1% ~ ~q-cP9oy V _

|A 4C" |ia A |JA, O T | q4-o8b4 v / | + X.

____=___ - = - - - = = = =t

FORM
1/29/93 cn

C-11



RECEIVE. subiect to the classifications and tariffs in afec on di. date of the isaine of this Shipping Order. , .- cwtt
pan evvfl desibed baeb.. aon a ~ ee weeIda. W.01.. ras d ICGMM iai d cond&do a cortetsa of pdeu iwkrai. ulie. 0=er.. wd desarad M fcla aa nwdcmr(t*l gbimg

aweielrea the cw M as .mWo amy pa-i ==mum iraxe poesaen of fte pmowv wear VW owcmitict atmes, is M"r les ie ac aiy at said deartigMse a.t a uft, aa a. eto diwl anad- cornora
MUu to sad deatIVISMn. It a reAeaY egra. a a to , cenr, af ad Mn ay Of sad wapey ~ al any eolin oa sadi aIAS ts deatinatm we - to each mary at any tmm .Wm in t ia WV SW e pwtp~ eC ha my sevic
to ba parlnnu hUimn*5r "e be .bSito all wtr,, avna calerdftwo dE Swften Urirani lic Straigra Sit al Lsidlt sat billt (1)it C Lher F-oft C&U4kawies a, eled ten dab aeaIE Vil ism a mlt or a .5nilise Allon o
121 A to a eixiiabl rrater canre dasuliiCai an tare i te a a =UX mrraW Shtat 5hVia bhady 081tiff VW rW airbr -tih alSU tar ama weCoatica Of the. sal bli of Wirg, SM la*r 1 the CMSiclkatin Or WMl Addi 9.a

ii~. ,t I - a~lI..... i ,,..jfl lah. W~d 0 C iC.~ ,I ~ W stfld Cband h.-

Consigned to

Destination -

Route

TT7NNV.SSF VATLEiY AUTFORITY %. Ot~E:GA POINT LA3
16013 SHADY FALLS aD

.EU1E'.,.rDORFF, TX 7I1A2

flelivprina Cairder

KNOd OF wxAciz DEsC~tPt1ON OF ARTICIES, SPECIAL MARK~S AN4D EXCEtICU Rlasleo

- -77-7

-. cEST12O L:Z'~- -wea

C-

57yar- T 7777 117 T "M_
f~n~k~nTT-0, C

TV 1 -.-- ,V- M

-w~--~- '~~~t - it II

'47'-77 77`-

T The fibre boxes used for this shiprrent conform to the specifications set forth in the box maker's certificate thereon, and all other requirements of Rule 41, of the Consolidated
Freight Classification.

tThis is to certify that the above named articles are property classified, described, packaged. marked and Labeled, and are in proper condition for transportation. according
to the applicable regulations of the Department of Transportation.
'If the shiprment noves between two ports by a carner by water, the law requires that the bill Of lading shall state whether it is carner's or shipper's weight."
t Shippers iprrnnt in lieu of stampp; not a part of Bill of Lading approved by the Departmrent of Transportation.
NOTE-Where the rate is dependent on value. shippers are required to state specificafly 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 -

'Vagtt(Stio
, ,Camcm

THIS SHIPMENT IS CORRECTLY DESCRIBED -. n e - -- -.'. ( '7 < / C_

- . .crR~~s-=a S q~qL // / Shippe3r :
& WEIGHtT I - LBS : i. gn Per . - - " --

) Agentmusta-(d and retain this Shipping Orde
THERMAL SCIENE, IC- Shipper, Per -_________ina Bill of Lading.

Permanment post office address of shipper - 2200 Cassens Dr.St. Louis, MO 63026

State of County of________

.Vehicle or Car Initial- - -_- _- - - - - - - - - - -

.. �., - _.;41�
-17.

Subject to Section 7 of
cwdito b e-bill-of
bding, 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--~
(Sigrature of Cortnsignr.)

If charges are to be prepaid.
write or stamp here, 'To be
Prepaid."

Received $ kt
apply in prepayment of tht
charges on the propert
described hereon.

Agent or Cashier

Per
(The signature hen

acknowledges only the amoun
prepaid.)

Charges Advanced:

$

C.Q C. 0 DSflnETt
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PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE:

TEMPERATURE RECORDER
'NA CHART TAPE NO.

OCTOBER 1994

NA

TOTAL NO. OF PACKAGES 5 PIECES GROSS WEIGHT 5000 LB. - -:

PRODUCT DESCRIPTION

THERMO LAG 770-1 PANELS
SIZE: 40 INCH X 94 INCH
THICKNESS: 3/8 INCH

ITEM 4

QUANTITY

5 PANELS

40

18

63 PANELS

BATCH NLuPhER

F94-08026

F94-08030

F94-09009

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: .1Z
BILL DF LADING:
MODE OF TRANSPORT:

OCTOBER 1994

21499 *
DYNAMIC TRUCK PREPAID

DAVID 6'BRtANt - ___

MANAGER OF 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 2 of 2-

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: OCTOBFR 1994

TEMPERATURE RECORDER NA CHART TAPE NO.

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 4 INCH
THIC-ICTESS: 1.250" + 0.250"

QUANTITY BATCH NMTHBER

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
BILL OF LADING:
MODE OF TRANSPORT:

OCTOBER 1994 MANAGER OF QUALITY CONTROL

21499
DYNAMIC TRUCK PREPAID

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

NA



Q/A RECLOVING REPORT
CLIENT/PROJECT NAME TVAr -|s (,
CLIENT/PROJECT NUMBER lI t D° I TE
RECEIVED FROM -TV A
PRO.IECT [OCATION I Omena Pnint I hab

, REPORT NUMBER j?.4 . I I 1 D
£5ATE RECEIVED 5 -

DATE INSPECTED

INSPECTED BY:.

5-31 -4-

QUANTITY MAT FIC oARECPIN"ACCEPTANCE
ITEM DESCRIPTION P.O. NO. Q.D. NO. MYNL YCIN INER EXCEPTION REMARKS

ihBK &) - b Ql- - - R4t

| f4ClA-o-t-. QJA 0 & |) ° | 6-14bLa-boY,>.g ± L Poo

FORM
1/29/93

cO
cii
(17
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Q/A RECEIVING REPORT
CLIENT/PROJECT NAME TS I 7TVA REP

CLIENT/PROJECT NUMBER- qI q 71Zg b 71 DATI
RECEIVED tilOM 1 \) & DAT
mrf'e Ir'^rT I r rATI1rIJ Km nn DPninl I oh.

'ORTNUMBER 1_59_ -__ l___
E RECEIVED 7- IS; -
E INSPECTED ____1_-___

b A A t /. -j-
.ll 1 - INSPtUE1TU EY: L2.k 4

CcoM CEWf. ACPAC
NIYID.N. MATL RECO CC*4AIER EXCEP IPriACETAC REMARKS

ITEM DESCRIPTION P.O. NO. YDN YIN IWEoWY
Orde nct n ACOHodRb

I CD-QAMA4A lb -0 _ --

3.>" N NA 5b 5 S- y O -
i" O-- MA Q 3- ) e .-

A 0 A-- MA - 5[a y -

_________ __ __ Ijnlos L34ELt

3/4 9 b GK k ' AL334L Ž J A L --

¾" ~ e,~ A O a b ALS1EL Y (c o-

. 5 Y ~ WD
5___ cS o PL430OO Y t\ fiPK -

OJA D P A Y J _ _t

wQ/~b~A~c oh ____ - -e - _ -

£,t- - - - -

FORM
1/29193

C-)
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SHIPPER T1NSS TALLEY AUTESOR

I - - , ru-1-

SHIPPING 31o011 May fCLEAR PLAqTCO)FPOOM AUTHORITY US . Vu-nt-uPs-syn
TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

M WICA MOINT LAN DEBIT

16015 SHADY TALLS Rt"D
tLZINDOU, TX 78112-9784

BILL TO
CREDIT

QUANTITYDECITO PSC - ITEM No. QUANTITY UNITUNT AOTITEM ORDERED DESCRIPTION SIN No. DELIVERED UNIT PRICE AMOUNT

I CONWDIlT C-CLAnP, 1-, 1512 16 ZA
2 CONDUIT C-CLAMP, 2', 1515 16 IA
3 COTDUIT C-CLANP, 2.5*, 1516 3 IA
4 CONDUIT C-CLAP, 3", #517 12 EA
5 CONDUIT C-CLAXP, 4*, 1519 53 IA
6 CONDUIT C-CLAMP, 5", 520 3 ZA
7 JUNCTION BOX, IA3L60R3612LP 2 A
8 ILBOWI, 90 DIZ, 3/4", STEEL, #GAL3 ILL 1 EA
9 ELSOV, 90 DIG, 3/4*, ALUM, #ALU34 LL I ZA
1 EL3BOW 90 DES, 4", STEEL, #GAL41L 7 ZA
1 CAP, 1"-, FLCIO 2 IA
I CAP, 2", IPLC200A 5 EA

CAP, 3", FPLG300A . IA
COUPLING, 3/4*, ALRNI M 2 RA
CONDVIT OTLWI, 4" 7 IA

QA-0

197: 1023000

FO0 THERMO-LAC 111 TESTING

3 PALLRTS I 105613
SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED METHOD OF7I14lig 9 4 G. B. L. NO. TV h/A SHIPMENT_ lpm II

.SHIPPING NOTICEi

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

TO BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COSTT MATERIAL RM O.D 19
CARRIER'S NAME Or

CHARGE CARRIER
DELIVERY MATERIAL CHECKED

CHARGES IN BY
TOTAL STORES LEDGER

COST - POSTED BY

SHIPPING TICKET -

863
; POINT NZA& 35611 7/1 19 94OF ORIGIN- TWNA351 714 9
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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
CLIENT/PROJECT NAME I I1 / I V I --

CLIENT/PROJECT NUMBER I lct(,b-q-7 tloS- g7
RECEIVED FROM_ _ __ _ _ _ _
PROJ.FCT LOCATION Omeaa Poin[ Labs

REPORT NUMB3ER 138* ---I O
DATE RECEIVED L -'AR-'i4
DATE INSPECTED jL- L- A
INSPECTED BY:

FORM
1/29/93

I

-T- . I --- , &



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME A Ve I I L Z I
CLIENT/PROJECT NUMBER I l; k 0 - T 53
RECEIVED FROM SvA
PROn.ICT I OCATION OreaaPoinLLabs

Pe I
c,

FORM
1129/93

� 6� 2A 00



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME Tae /?rS (
CLIENT/PROJECT NUMBER I I he tm
RECEIVED FROM VAL
PROJECT LOCATION Omega Point Labs

C<:MD CERTCo", I CE11D
YIN YIN

REPORT NUMBER I - %3b -___I__

DATE RECEIVED4
DATE INSPECTED _

CONTAMER
INTEGRFIfTY

INSPECTED BY:

FORM
1/29/93

I

pa ,e ad of9g



aI-.
SHIPPING TICKET

,MZSSE V AI! AMUOU! POINT
OF ORIGIN

xuag, Au, AL. 3U1 51-25- 8 ac
19-

SHIPPINGTO O 3TC.'rPF7RntnkAmai u mTA L 'AUITY P1TV DM1 ,I1, R ., E S
TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

W M POW LAB DEBIT

1015 SM PAL ,0k
EiLD0 F TX 7a11

BILL TO
CREDIT

ITEM OUANTTY DESCRIPTION PSC - ITEM No. QUANTITY UNITITM RERDDECRPBO IN No. DELIVERED UNIT PRICE AMOUNT

1 2 Conduit, 314' Altinm AWn W--4ZI 2 PC
2. conduit, 2 Aladw AWE-543X 5 rC

3. 1 Coaduit, 2.5" Almiulam 1- A2= 1 PC
4. 2 Conduit, 3"' Almuuim Bb1-0O9A 2 PC

5. 22 Conduit, 4" Aluminum IMV-087& 22 PC

6. 2 Condait, 3/4' Stl (AWD-0I4Y) AVD-014Y 2 PC

7. M 3. conduit, t (MD-01!5) 10 PC
8. 5 Co>duit. 3" Stl . A&-C9L 5 PC
9. 14 Cmdut, 41 Stl AWD-,;2O0 14 PC

10. 1 Cmdalut, 5" Stl 31Y-7413 1 PC

11 1 Conduft L3, 314" alunm 31T-1971 1 . EA
12 5 CosditJ LB, 2"' alulam 3-Z56W 5 E&

I 1 CQ1duit LB, 2. 3" aluamn m ITY-26OU 1 FA
1LB 4 Candut is, 4 EA
15. 1 conduit LS, 314" Sti NT!-196L 1 1u

16. X2 Cmugial La, 1" Stl 3h-778C 2 SA

17. 7 Conduit La, 4" stg 3TY-191Y 7 EA
18. 2 ComduIt Couling, 314 Stl 3-325X 2 1
19. 4 Conduit Coupliu, V Sti 3)38F 4 IU
20. 3 coduit Cowling, 3 stl 11U-<444 3 KA
21. 15 Conduit Coauplia, ; St$ BCD-652A 15 N
22. 2 Camduit Coupling. 3/4" Alt.imd Ff-4"K 2 N

23- 5 Conduit Corupling, 2' Alu7Ion UV-326V 5 NA
24. 1 Coduit Coupling, 2.5v AL= m NGW-55 1 57IA

25. 4 ConduIt Coupling, r Aimminm ME-732P 4 PA
26. 8 conduit Coupling, 4" Al 1Aum -7M-732H S

ThI =szrinl Al rs " pz -m frou C DyaX of 5-25-94 , 1 "t

X=aC= TRACKUG #940003147
(* III

SUIPPD BY O avrs Pza ss=I3= sw K. nl-cj *. r
SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED_
5-25- 94 N/A METHOD OF CR'3-19 G. B. L. No. TV__ SHIPMENT

.HIPPING NOTICE.

TO 8E ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

TO 8 FILLED IN SY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COST MATERIAL RECEIVED_ _ I9
CARRIER S NAM6L OF-

CHARGE NAMILOff3  aM
DELIVERY MATERIAL CHECKED

CHARGES - IN BY -
TOTAL STORES LEDGER

COST _ POSTED BY

SHIPPER
-



CONSIGNEE CUSTOMER COPY (BLUE) ,i - -1: INBOUND TRAILER SHIPPER 
391 63486

OMEGAPOIN ~LA ' ITVA 
r

OMEGA2POINT t-a -8856 OVNT NUCL AR PLANT-FREIGHT BILLUBE BROW 4S FERRY RD
160N SORYF'AL-RO a 391 -634 025 ATHENS AL 35611ENOORF TX 78112 E 02521271 (205)729-2000

W 0 2'2MN SN AOVZARNONE 
OVERNITE PHONE NUMBER PICK UP DATE ORIG BL 5 69400740/ 2 (210)662-0966 05/25/941 OCT |AD OV BD

DEIEY EEP I E~ nimu .COLLECT I~ mu THIS AMOUNT
BE ,VERY RECEI PT vCOi t 

$.llll 
gSoT1 MoC~)VE ITE TRANSPORTATION COMPANY 3 IPCS HM PT DESCRIPTIONOFARTICLESANDSPECIALMARKINGS391 

634



-

Q/A RECEIVING REPORT
-1*-. )i.4

Q*°A A 0t

iLLabs

REPORT NUMBER 1 3 3 - I I A \t
DATE RECEIVED _5________4
DATE INSPECTED _5 - I) __-_4

INSPECTED BY:__ _ _ _

COTTY TLRO CEItr. ACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. CON Y/N INToRrr PTONAN REMARKS
rdrR Lf IicL Hl Rila

_______________- --____________ q-r an.. -- 1 -ZD~ L ±11d - = - SI ;k. 9t cC6 L )(- 9

__________ A~ - X3 - t46-S Y IJ GOWL -- y

N__ _ _ _ ~ A __)

___-- - - -- - -

D_ _ _ - 4- x-

- -

FORM
1/29193

CLIENT/PROJECT NAME I V/t

CLIENT/PROJECT NUMBER I l ;I)
RECEIVED FROM iI\/
PPRn.IFT I QQATION Omeaa Poir

CO
^--



TVA 144 (FD.5-701

SHIPPER NAZI VILLIANS

SHIPPING TICKE

POINT
OP ORIGIN

SPRING CITYTX 37381 4-28-9b 9' l 4
-- - 19 -

SHIPPING JCLZAS STOKIS "lip A I RA VILLIANS
A I IT14.)FlITV

TO ACCT No. (00 NOT INCLUDE TRANSPORTATION CHARGES)

16015 5hAD! TALLS ROAD DEBIT

- LNZN UO1TX T81124784 INCOXD ONLY

BILL TO -
CREDIT

ITMQUANTITY DESR-I ONPSC - ITEM. No. T-QUANTITY ir UNIT
ITEM ORDERED DESCRIPTION - BIN No. DELIVERED UNIT PRIICE AMOUNT

I I I PRICE

TNHS MATRIAL TO USED 1N A PIKE I
SKIP IR J.J. PMIECE
HAT 10 G 01 575 SO 784401

ESTING PfO GeR

l -I IzIrI I Im X K ZXi xiX I I X.

2

1

3

SHIPPING
WEIGHT

CONDOIT 3
720092260

16,530T.

ELBOW 90 d.g,3 Is
1008122

STIAP ItTAZING 3
429813

In WIPE

ALL IUU1 QA 3

.. " i W t I -a

TalS NATIE IRIMPONS " KaDIOA
TRANSPORTATION CHARGES

DATE SHIPPED 4-28-94

AVD-O19L

ZT.11258A

IIJ-4091

Ti!n!y

2

1

3

PC

METHOD OF ROTOR
-19 G. B. L. No. TV SHIPMENT

t -SHIPPER'S COPY

RETAINED BY SHIPPER AS RECORD OF SHIPMENT.

rw. -a -s5S,

T

I

I. ,. . 0



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME TS I / TEA
CLIENT/PROJECT NUMBER I (t) -9 71 -97 S. -*4 7
RECEIVED FROM QVA
PROJECT LOCATION Omega Point [abs

REPORT NUMBER I Aci1 -- Ii (6&

DATE RECEIVED__-____ / ____

DATE INSPECTED 7-/1g-f 4
INSPECTED BY: (G us -

FORM
1/29/93

\� 0



TVA 144 F0-57O)
TENNESSEE VALLEY AUTHORITY

SHIPPING TICKET
No. IS6-94- A08 4

SHIPPER TEMMSM VALLEY AM RITT

PING tkw~#wMq WP-2Y IMI LR

POINT XMAR PMS, AL. 35611 07/15 94
OF ORIGIN ~-1 9

A~rL.~~,-, fIR fIT TV"- Yv" ii&?S

E SHIPPED 0713 19_j G. B. L No.

~.-.P~iG .-.- TO Bel FILLED IN4 BT

5 SHIPPIG NOTICE RECKIVING OFFICE

TO Se ENCLOSCD WITH MATERIAL WHEN SERIAL NO. or roEM
NO OTHER PACKING SLIP is USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER. le?-

TV METHOD OF = EPTV____________SHIPMENT _________

|COST_ MATERIAL RO____ 19
-ARRIER'S NAME or

i CHARGE CARRIER
DELIVERY MATERIAL CNECKED

CHARGES IN BYII TOTAL STORES LEDGER
COST POSTED BY

I.

WF ------- -- - ---- -- -- -- - - IU ` fuxl 1 Vi -- - - -

SHIP TO ACCT No. 00 NOT INCLUDE TRANSPORTATION CHARGESI

on" ?OIT L DEBIT

16015 SaW! FALL RD.
mLSmwDORU, XL 78112 00051L

BILL TO
CREDIT

QUANTITY PSC -ITEM No. QUANTITY UNIT
ITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

1 ST 3/4" IAL I

2 P 2 ur. 1

XIS ,&T SwumD MR URLC Tm

-: fTa a II g4=31847

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES



USE THIlS AIRBILL FOR SHIPMENTS WTTHIN THVE CONTINENTAL U.4.A. ALASKA AND HAWAII. R- PCAG 1 1 5 £0L .TiSEWINTERNA TIONAEk AIR WAYBUILL FOR SHIPMIENTS TO PUERTO RiCO AND ALL NON US. LOCATIONS. TRACKING NUMBER ~
OUSINS AL 053'55 OL RE TAKNGNME

Date- i

WASIAEE -'1 `7I/
RECIPIE NT'S COPY

From (Your Name) Please Print Your Phonve Numlier (Very Important) Li T.(Recipient's Name) Please Pnint

Company

rr4>A-3FERRY ?.CLA .T

(Checkr only, one box)

PACK4GING 51 KAIN

16 FDE(Lrrs 6 F0 FEDEELETTER'
120 FWEoxPAK 520M FEDEX PAK
130 FEDEX Box 53 flFEDEX BOX

4OFEDjX TUBE 54LiFEOEX TUBE
econty r-Dy 0 91

300F ECONOMY- 4 G0VT
4e.,. 09* i r]GOV'T
O~e n~a Ecrn.y ' LJPACKAGE

0-snafr -50 0,

'm" 7 'Sneo"' e.,.st

Department/Floor No.

- ----------- --V

Undy State
Ti I

I BRequired

*' . f 1

I j ,Received

DIM SHIIPMENTiCha~geacie We.,,g X
71 Datedrime

0- . .- - x -H ..

RC.- Al

~esc Reease
I StSte.S natre:

Company --- . - ------ enti oo-

EatSrtdr-e-ss (We Co-naoo Deliiyer 10 Pp. Bornat Pfl.p CojstA)

,- . Stat. ZJplequr,,)d

Date -eer, o,sz

h9. To Del. harChg
hg T 0. 0 l,9 To HOd Oecar-~i .aiie Zi>,

State Z~p

FeoEx Employee Numoer Y~E-VIsIC1DA-TE- 194

FORMAT .1 58

11581

fl Casn Recmettd

o Return SFhwrnn
o: Thod Pafly fl]
Street Address

I.-. Uly,

By:

Received

- IYOUR INTERNAL BILLNG REFERENCE INFORMATION (00tona) (FriS 24 tiwamctei will appear on invoice.) IF HOD 4TEDLOA ON. Print fE0EX~ddnw Hem

RYET1al ee,2 eaRcopwri FeiE. A= No. 3 e1a PnFOoAOto 4 eica.ee cocity State TFP A~re

k~ C D I I r e1 , I " - . - - . , , . . . - - I - - . .

---- ---- --_

---tal --Total---T --tal

LJLVIFNU III= IIYJ~VI ~Z'"
(heck services required) 0 I IVALLUE! S-'e9i

vveday -Vfd1e
1 iHOLD VATrEODExjfCATION WEEKDAY

2 DELIEMEA WEEKDAY

31 0 HOLDArFEoExLocATIoNsAWvRDAY

0r DEIVERT SA T/ROA Y

Special Handling

4 DANGEROUS GOODS (E.. ornw

6 DR ICE

120HOLIDAYI DELI VERY Iloin ~M

F

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

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

ROMPOM S Phw. N..MVev ��-

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

I

-- I



.j.

0/A RECEIVING REPORT
CLIENT/PROJECT NAME 2Fl~F~-~
CLIENT/PROJECT NUMBER|J jjq i )-q7 l ?6, 3bi 87
RECEIVED FROM =VA A.
nnr% lr.fT I nrATIMn (0mann Pnint [abs

REPORT NUMBER I 39 - t (5 4C)
DATE RECEIVED 1--74-q
DATE INSPECTED 72- -94
Skic t rrr av-i % (b twA 4

r J_-_ - - -t v .

0 NITYMAT RW C OrNTARECr" ACCEPTANCEREAK

ITEM DESCRIPTION P.O. NO. GUANI I.D. NO. CNIN RYIN liTEORrV Y PTIN REMARKS

NA____________A( [rYI / IEGRITY x ~ ~

_ _ _- -e' - - -ceD -ol -~ l

4 qa-. L~ A sXs N \

- - -- -

- - -I1

- - -- - - - - -

FORM
1129/93

-c

CT)

.. 0 - -



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME-S I / /tv REPORT NUMBER I4,Rq - tq&6
CLIENT/PROJECT NUMBERtICinQ -9' )5 +q73aR-3&DATE RECEIVED f § - In 4
RECEIVED FROM L \)A DATE INSPECTED '-a' 9. 4
PIF(n lT I (VnATICiNI nmrnnri DPnint I ahc
I 1- .. r v I 1- *III - - LIIt L.aUJ INSPECTED BY: 0 PAJT --

coNID CERr.

ITEM DESCRIPTION P.O. NO. QUANTITY I.D. NO. MATL RECD CONTALWR EXCEPTION ACCEPTANCE REMARKS
JIBe 'l R n Y__ - -- Accept Hold flI

A" ~~~~6 p p4-5-@z3 -3r uv-- f ==- ,______ o: 4@ O Z Y 6M3oPwS td0

,z) e -) -- - 3z -~ ̂ i; 6vv - ==_AI N 7 O y Gti 6L

I" ___ W\Jf\ 4S & 9O v2m43 Y A). ( K}~

_ _ _ _ _ IX A Zf f O _ _ _ _ _ _ s S Y 4J Go / c

_______ -- - - - -= - - - - - -
. T

,P~, p, 57C) M

FORM
1/29/93 -l

--~



TVA 144 I0F.5.70)

T NN : C. VA L- .X I AU A ri .. NI i I

SHIPPING TICKET
No. 562-94-097463 8

J.. WILLIAM!S OF OIRIGIN ER SP G,CI, TR 37361 8-2§ 94

'AS B3AR NULEAR PLAT AtITI-IOPITY L9- HALL PRDJ MM slt

- TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

-OEA POINT LAACRATD , INC DEBIT

16015 SHADY FALLS 2D
LMIENDOEI, T 78112 0001419
T MARK SLL

BILL TO
CREDIT

QUANTITY PSC - ITEM No. QUANTITY UNIT
ITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

1 4 IN LB I3M325W 5 YA
2 4 GN ASKET mumo33O1 5S` EA
3 1 IN LG COUE 3PP177 2 FA
4 2-1/2 - 3 IN LB CDVER 3T792) S E A
5 2-112 -3 IN LB CASKET BGP836C 5 U- E
6 1 IN GAS T 5PQ043N 2 EA
7 S21N GASK Z73W S V EA
8 2 IN LB COVER AQPI57N 5 EA

QA LEVEL III

FOR TxsTING

SHIPPING DISTRIBUTION OF x.
WEIGHT TRANSPORTATION CHARGES GFC

DATE SHIPPED 8-26 19 94 G. B. L..No. TV METHODMEO

INSPCTOS COY ICERTIFY THAT THE ARTICLES OR SERVICES LISTED ABOVE
INSPECTOR'S COPY 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 EPRESS
ARRIVAL NOTICE AND FORWARDS TO ACCOUNTING OFFICE. RECEIVED _ 9 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

SHIPPING



QiA RECPING REPORT

CLIENT/PROJECT NAME T'S lI -F/1t/' q3 REPORT NUMBER - l 0(1

CLIENT/PROJECT NUMBER I I ql (pO-q7l I rs-7 q7132-3 DATE RECEIVED T-6 - q +

RECEIVED FROM \71J A- DATE INSPECTED
PRO.JFCT LOCATION Omena Point Labs I.PnErr-n DV. (D " trA-.-

I rI'4 _ -IJ I LC a I .Li Li I -

ITEM DESCRIPTION P.O . NO. aNTITI. D. NO. MATL WCO OONTAER EXCEPTION ACCEPTA REMARKS
SCRPTNP.. O. rder R Id R n..N.YN I Mqf Accept Ho~ld R

A\ KN *c lAb' 6 AW-oosw '/ j _ ___

_ _ _ _ _ _ - -. - - - -

FORM
1/29/93

co
-- I

CD0



TVA 144 (FP.5-70)
I c IN , c v b c c v M-

SH I PPIN(

SHIPPER TZIMOSEg TAU" ADTElT

.- c. a ^w j I r¶v.jh £ X

3 TICKET T 69"l0S7 8 s G

OF ORIGIN 19 . 11 8-29-

SHIPPING ILROWS R1M1 IVaI PLA AUTHORITY BE .l, aSm., aM

- TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

-w am Pon? UB DEBIT

16035 211M RAILS X
DO , TX 78112 000513

BILL TO
CREDIT

QUANTITY PSC-ITEM No. QUANTITY UNIT
ITEM ORDERED DESCRIPTrION BIN No.. DELIVERED UNITI PRICE AMOUNT

L 1 Coudt, Metal, Risid steel, 0.1v., AW" M 100 PT
LO IN. Dis X F L

Shipp-d per the attached lett.
1harme1ag Fir ad Apacity Testbxg.

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED 198 G. B. L. No.

SHIPPNG NTICETO BE FILLED IN BySHIPPING NOTICE RECEIVI NG OFFICE

TO *E ENCLOSED WITH MATERIAL WHEN SERIAL NO. OF FORM
NO OTFHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER. 1677

METHOD OF
TV __ _ _ SHIPMENT

COST MATE L RE19-
CARRIER'S IaQR s~ iD

CHARGE CARRIER
DELIVERY MATERIAL CHECKED

CHARGES IN BY
TOTAL STORES LEDGER

COST POSTED BY



8831

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



.1
M N )e PDate

easePrintt I
Iompe- -y- -- ----- - . .

. . il

City State ZRequired

911k , -_

YOUR IN TERNAL BIL L /N6 , � i, I E RENCE INFORMA TION (optional) (First 24 characters will appill k- ffI 1.., T�.e�
*k� . �.V �*- .. :

RECIPIENT'S COPY
Your Phone Number jVer Impo * o (Reciptent's Name) Please Print Recipient's Phone Numbeir (Verny tpnirail)

DepartmentI~loor NQ, Company ' DepartmontFloor No.

i , .,,, ;r!. : '

Ehct strmee Arldk-es (W Causail

~Citt

I ,,AYMENT I 9/Il Sevden 2n Rill Revipievis Tedhx r No 3 ill lid Pn FeilE. Acd No 4 thu C~edIB Card

LJreh L.:-, - - --

SERVICES
(Check only one box)

11 i OTHER 6
LJPACKAGING

16 110 FEDEXLETTER

12 0 FEDEX PAK -

13 0 FEDEX BOX

14 [-I FEDEX TUBE

56 0 FEDEXLEITER-

52 [] FEDEXPAK.

53 0fEOEX BOX

54 [ FEDEX TUBE

30 LI] ECONOMY" I6 n Iff
UrorinoltIeM Paik domuaib IrEJiGon

ruVE ,fe. J 4 ,~ PACKJAGE
FreIght SeMce

Ito. omm 150h

-OVRNGH 8O)!ATW-DAYFREIHT 1.JkElGHTI~
7ov~ew n- ° 5 di55's

It- - VA unit Mwr b~~CM 1. hW kn" or-ILr

DELIVERY AND SPECIAL HANDLING ° R0L.AU CR
( (Check services required) . -, , s .7 il

j,&4JL ' WWeekr1R Serrvice
L D AT FEDEX t OCATION WEEKOA YvIidtl VtSediconH NtJ.- t OELIVER WEEKDAY

Saluiday Sr rvihe

31 HOLL ArT FEDEXD OCA RON SATURDAY
Will in Sedion Hi

3 LI DLVERSAURDAY
IE11.s rh.,ge (Not -. 0.1,1.

g SATURDAY PICK-UP 1.0orelen
(Edn dwrr)

Special Handling

I AGERUS GOODS 60 .ii. iargel

6 LI DRYICE. s9ee0 rieiiau nirriilel

12 LI HOLIDAY DELfERY IN ouef-d
l aEW dn)

Total Total I

4.'.... -t#
IT. -r

/ I/ (-J
DIM SHlIPMENT(Changeobhe Weignh)

OI . s

i1 . .... ... ..... .... ... ............
'?' , , , .F

IF HOLD ATFED10GAVTON, Print JEDEX Address Here
* Street

Address

City

Emp. No

S t. . I . R
State IZIP Required

I Date

Fl Cash Received

U Rehirn Shinnent

F Third Parny H Chq. To Del. nl Ch9 T. Hold,

Street Address

1 inw' ~ -w zip

Received By:

x
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0/A RECtING REPORT

CLIENT/PROJECT NAME I / rFuA
CLIENT/PROJECT NUMBERtg (- c)-I97,97.1-V
RECEIVED FROM ' 2A-
Prn.lFMT I (0PATIOM Omnno Pnint I nhc

REPORT NUMBER 1414- - It 1t t
DATE RECEIVED ?- /O - 4
DATE INSPECTED _- /_ _ -_ _ 4
INSPECTED BY: _________

co~to CVFrT.

ITEM DESCRIPTION P.O. NO. QUANTIT I.D. NO. MATL Y/N W4ThR EXCEPTION ACCEPTANCE REMARKS
Orde -sl R.- - - ceI Hold RIp~ - -$

S7 A19 7 Z) Au) KJr--t0t-gtfu)---=-

. -- - - - -

I I I II I TW 4F 1Al
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TENNESSEE VALLEY No. s56u4~~17
\SHIPPING TIC)(ET

l¶ " ;AL. MU

L=T L. 1 . Ufl. I -

8&4

,' 94
' 19-

STOREROOM = - - A tU 1 'CtAR

SHIP'sTO w=iwr ,C. T S r ACCT NO. - o(DO NOt INCLUDE TRANSPORTATION CHARGES)

DESIT

TX 78312

BILL TO '

CUNIITT NIITEMT DELERE I OESCRIPTION N PRICE AMOUNT

canut , 'Z rui st~ as-w w
Thickvall, 1.0 It DA X 10 P LG.

SOT MO nuR TKSTING Pr0GU

QkIII

j ;

I

1

I

70

SHIPPING
WEIGHT

DISTAISUTION OF
TRANSPORTATION CHARGES

O SHIPPED 3- 8i 1I

5 -SHIPPING NOTICE To

To *EC NCLOSJD WITH MATERIAL WHEtN *a
ttO OTHER PACKING SLIP IS USED:
OTHCERWISE. TO CONSIGNEE UNDER
SEPARATE COVER. 167

s.. A.G. B.

L/

pI

@ /sMFTHpOD OF yZ= COD W)

_______WAT rALRECCEIVED:I

CHARGES __ _ _ __ _ _ _ __ _ _ I or_ _ _ __ _ _ _ __ _ _ _

DELIVEttY -_A__ __L_ _;__ FARRI
TOTAL STORCE L ott

COST_ POSTED IY |_

L-

.E FILLED IN mY
CIVING OFFICE

lAL NO. OF fORM

I-i
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Q/A RECPING REPORT 0

CLIENT/PROJECT NAME I z / /4 33 REPORT NUMBER I'A Dt (* 1 I6
CLIENT/PROJECT NUMBER .I DATE RECEIVED AK-lAd
RECEIVED FROM \7A DATE INSPECTED g-- e-t4
PROJECT LOCATION Omega Point Labs INSPECTED BY: (¶ t

QANTITY MALc CDowmR E~~tiro ACCEPTANCEK
ITEM DESCRIPTION P.O. NO. I.D. NO. MAIN YIN A C EXCEPTION C REMARKS

1L --- 34 - ___ - - - --

'___'_5_____. - -- c{

-. -- --

FORM
1/29/93 .



TVA 144 (FD-5.701

SIwfIPPER

I I 1. IN I . z c v. . ^ AL L. r. I A U I r1 1 K I 'I

SHIPPING TICKET

TVA - HORAC COWDLN POINT
OF ORIGIN MUS= SHOALS, AL 8-24-

SHIPPING Pom Salva SHOPSSTOREROOM ~ SVC E? UHRT
31V-*-94-007

TO ACCT No. iOO NOT INCLUDE TRANSPORTATION CHARGES I

-K" POtUT LAB DEBIT

16015 Shady Falls Ro a d Record Only
Elmandurf, Texas 78112
AX?!: W. D. Black

BILL TO
CREDIT

3-

ITEM ORDERED DESCRIPTION PSC - ITEM No. QUANTITY UIBIN No. DELIVERED UNT PRICE AON

Junction bo

Per; C. AlIsbrook.
U?: 94-5349

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

7 -EXTRA COPY TO_

TO DIVISION OF PURCHASING. CHATTANOOGA.

TO PURCHASING FOR ALL PERSONAL PROPERTY SHIPMENTS AUTHORIZED BY FORM 8I. TRANSFER ORDER. OR USED AS
EXTRA COPY AS REQUIRED.

No. G 578597
8 7
19

AUTHORITY

- -



H88

5/20/94

TO: aV. 3AC k

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied to you by the TVA Browns

Ferry Nuclear Plant in support of the Thermolag Fire and Ampacity

Testing your facility is working on.

If you have any questions or need additional information

please contact D.P. Burrell at 205-729-7589.

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant

TOTAL P.025
P.05AUG-19-1994 12:50

t*0JA,=-s 7DF go w * r l-. I en . I A- - .- .- . .

205 729 4622



Q/A RECEIVING REPORT

CLIENT/PROJECT NAME l'kA -/7/S_ REPORT NUMBER /J3 / /Z O6 0
CLIENT/PROJECT NUMBER _//16c/5 Q53 5-DATE RECEIVED /0 1 / v

RECEIVED FROM rZA DATE INSPECTED Z /1 4
PROJECT LOCATION C Pt INSPECTED BY:

P.O. NO. OR QUANTITY CN CERT. CONTAINER ACCEPTANCE
ITMDSRPINID. NO. MAhRECD EXCEPTIONS REMARKS

ITEM DESCRIPTION ORDER NO. Order Recd B.O. YIN Y/N INTEGRITY Accept Hold Reject REMARKS

-4 OK NDtE X2

2, O oW1-o0 Io K

,, 1 ,, ( /i 0 w2 G kwT>-Q7C Y N1 OK x R+

3 IRoN LB , OLO gYN __ A X_

3"LB COV&R O 0 0 1R-ar V N 0K ,,___

3" LB GASKer " l Q 1 O-rl-n j Y L N 0 K ,X
2" /-3 COVER , 0 1 ) O TX-3glr Y (N IOk , x

2ZLB &PfSKE T 0 1 O) B5133,y YY ( OK ,. X7

I'RON LB 0 2 0 9TM-776g Y N 0 N X___

I"LB (,OER ,, 0 OTBr*-3 7 Y N OK I x

l"LB GASKET ,, O I O 13--Y32N 01< K _,__

._ _ - -=- -- -=- =-

FOM
1/4/89

Co
Co
co



SHIPPING TICKET
No.

SHIPPER _MMSM VALLEY ADTIM
POINT U ;, At 3 1 94
O F O R IG IN Mll T' l 5U1, 1 9

SHIPPING
STOREROOM Sm Fm Jw~ LU~T AUTHORITY Qt.S1, m., .%.s

TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

or on ?om LAB DEBIT

16015 SIAN FALLS AD
=4=0BDRT, TX 76112 00035

BILL TO
CREDIT

ITMQUANTITYDECITO PSC - ITEM No. QUANTITY UNITI NT AONITE ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

1. 40 5' conduit V/3 -741J 40 IT
2. 20 3 Cadult AD-019L 20 .T
3. 20 2'' Condudt < AD'017Q 20 FT
4. 1 3" Ira L3 I- . 3IF89C 1 3U
S. 1 3" LB Cover V iTI-383T 1 1A
6. 1 3" L Gasket m-337i 1 EA
7. 1 2"'LA Cover -/ 3TX-381 1 IEA
S. 1 2' LB Casket V-- T-336! 1 LA
9. 2 1 Iron LB ' M-774C 2 IA

10. 2 1' LB jCover flI-375R 2 &A
11. 2 1' La Caskat T Y-329V 2 EA

Tbi. mterial pUlod to support the
Thermolag Fire and Aacity Tstiing

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

1-A4-k

DATE SHIPPED
10-4- 94 METHOD OF F T FR

19 -G. B. L. No. TV SHIPMENT

a SHIPPING NOTICE

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

TO BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COST MATERIAL RECEIVED _ 19_
CARRIER'S NAME OF c* . 3un

CHARGE_ CARRIER _
DELIVERY MATERIAL CHECKED

C14ARGES IN BY
TOTAL STORES LEDGER

COST _ POSTED BY I Y ,

.5694-40010
TVA 144 z FD-3-70)
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0A ao Q/A RECOVING REPORT
CLIENT/PROJECT NAME. TV/F! 7-S /
CLIENT/PROJECT NUMBER //9-60 - 9'2 S•T3 -5-
RECEIVED FROM-
PROJ.IFCT I LCATION

7rVA
I Omnan Pnint I LhQ

REPORT NUMBER /I (/7 -- / / q6
DATE RECEIVED /v//0 7 ,c
DATE INSPECTED /0// 2-
I..PFCTl R. Y -

ITEM DESCRIPTION P.O. NO. ANTITY I.D. NO. MATL YE/ ONTAWR EXCEPTION, ACCEPTANCE REMARKS

_ _ _ _ __ _ il 2LQ S 8 -I-D- -

gco,,5c'r 7szz >' 0, P2F5Sw-sz ) /-otO K)#JE -

2- -,

JII~~zT= F II 1~ 0W)1S-o~Y__U

= == === ==

FORM
1/29/93 co
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TVA 144 (FO.5.70)
SHIPPING TICKET

SHIPPER to J.
POINT~OF ORIGIN 8oddY ft&7,

No. 0-1 8

ft ,0u 9 "

SHIPPING
STOREROe o"NCIWSW.P TO

11015mli Shdylaba Rd -
1603 -- so~ nma

Aftz 7M2
ashmv dof Hawm

AUTHOIRITV L-.. 3. 3o
ACCT No.

DEBIT

(DO NOT INCLUDE TRANSPORTATION CHARGESi

coIpc

BILL TO
CREDIT

QUANTITY PSC - ITEM NO. QUANTITY UNITITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT1  PRICE AMOUNT

1 6 5 two SC" cmd -ap L 5 ia

PIw X 255&-0 947 it n 3 ,

2 3 2' two Wde cSd* storp 9 6 3 lA
PIN Ad50-2ZG L* CO

1006070 At 2 2-18--94

? 6 1- two hale CIdSwt sraps AWN-4t 6 Ba
P I u2556-1O- ke c049
RD 331168 Ter 5 4-6-3

Shipped po NBN Fog pack
and memo frs Lmy to II. a-*

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED a-11 1

O SHIPPING NOTICE T|

TO BE ENCLOSED WITH MATERIAL WHEN SE
NO OTHER PACKING SLIP IS USED:
OTHERWISE, TO CONSIGNEE UNDER
SEPARATE COVER. | 16

METHOD OF9A4 B. L. No. TV________ SHIPMENT Ped ft

I BE FILLED IN BY
ECEIVING OFFICE

RIAL NO. OF FORM

77

COST MATERIAL RECEIVED_ _ 19
CARRIER'S NAME OF

CHARGE CARRIER
DELIVERY MATERIAL CHECKED

CHARGES IN BY
TOTAL STORES LEDGER

COST - POSTED BY

-



Q/A RECERING REPORT

CLIENT/PROJECT

CLIENT/PROJECT

NAME / REPORT NUMBER I/~/9 - //9qz
NUMBER // I O-Z15T7 -3-S-SDATE RECEIVED /-/9Y/

RECEIVED FROM 7-'1A
PROJECT LOCATION Orr ieaa Point Labs

DATE INSPECTED a /2•/Z./ S

INSqPECTEDn RY: e

UANTITY ~00"D cERT ACPAC
ITM ESRITINTYO N.I.D. NO. MATL FECO CCWMR EXCEPT`ION" ACPAC REMARKS

ITEMOESCRPTIOdP.O .y/N Y/N a Accetl

|& 4 /

A)1A'~/ ~ I ~ 21 0 te%576o -'1 Y Al\ C-,ctic /Uwex

FORM
1/29/93
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0 PREPAID
C COLLECT - `-LVEYsERVICEI.

SA NP 0 BOX 460289 ,ICSA NON10T
PHN (210) 826-8 110
RRC NO. 4756

a- T
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89 7

BTY2'59N WBN-SWEC-R93-7273 EA
1006841 12-28-93 IT# 2
QA LEVEL III PEG DATE: 12-9-93
CONDUIT OUTLET,ELEC,MI,2",
THD RIGID HUBTYPE LB,
P/N: LB-200-M
STORAGE LEVEL C MED/6230

BLN236H WBN EA.
442868-01 03-12-90
QA. LEVEL III STORAGE LEVEL C
COND. OUTLET,ELECT, TYPE LB,FORM 35
PN:LBSOO-M
MFG:APPLETON ELECT.
SANE3606 NS/6200 ROR

:-TIIC. E4LN237F GA 3
- ¶ t '!. .'4

VOVER..-CONDUIT OUTLET STORAGE LE
aLANK STAMPED STEEL .'..UNIT:-EA

ACCT:6200
SANS3081

I .- . ., 1

; ~ - .7 , : P?

VEL
-t.'V § .-

"I1

ej



0/A RECEIVING REPORT
CLIENT/PROJECT NAME 1-s /-TfA
CLIENT/PROJECT NUMBER k kq Lb - 97 1C5 SWl-r7
RECEIVED FROM f4-G-bI .
onr% IIfT I r-fTAr'|kI

REPORT NUMBER I -jR b . I I q c06

DATE RECEIVED -7 - to -9 4
DATE INSPECTED D- (a ~9 4

| | | ~A A A> _ 41 i - ..rlmann Pwint I sh@
IF rrrJr- V/IV iiua*w1t*u INbrtuCTE trY: -w 6

COMD CERTA.
DNTITY IMA RECO CD OIAMEA EXCEPTION ACCEPTANCE REMARKS

(\lia IC5) to D Y( 3X4Z .IX --(e0IAIEX==.-QUANTITYD .. D NO -jjYI

_ _ _ __. _ _ _ _ _ Y. . - - - A . -
S'XZLt9OiAAAX-d)(O I-I - - - -

- - -
., --- - -- - ----

__ __ _--- --

FORM
1/29/93

co,

,,- 0 .1 -.- 0 'O



.

PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, IN S
16015 Shady Fails Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1125-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

7/5/94 Their Truck 7-6-94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Channel 3"x4.1 10 $23.58 $235.80

2. Angle Iron 4"x4"x1/2` 1 $66.05 $66.05
20 ft. sections

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirement;"
QA Apprval (2
Date__ -__-_ _ __

Special Instructions Ordered By: Cleda Patton

Project #: 11960 v t7/ fY
Total

Shipping

Tax

$301.85

Invoice Total $301.85

Please include MTR's (Material Test Reports)

I
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TOLTEC STEEL PRODUCTS, INC.
5390 DIETRICH
SAN ANTONIO, TX 78219

BILL TO: 000477
OMEGA POINT LABORATORIES

16015 SHADY FALLS
ELAENDORF. TEXAS 78112

PURCHASE ORDER: 1125-Q
PLACED 3Y: CLEDA
SHIP viA:
COMMENTS:

ORDER DATE: 7/0i594
SALESAAN: CASEY HMRMS
ORDER SHIP

.!NE PTY QTY COD ?ART NUIDER

SHIP TO:
OMEGA POINT LABORATORIES

16015 SHADY FALLS
ELMENDORF, TEXAS 791120000

TELEPHONE I: 512 i S35-31O0

REQUEST DATE: ?5l745I9

OESCRIPTION iEIHT

CHN 3X4.,IX20
ANH 4XCQ7

30 X 4.1t CHANNEL ( 20
4 4 'A' 1/2 X 20

r 0 EI6HT: 1076 LBS

RELtIVED BY: _.z _Z
---

820
256

v8 .75 .3i.575
25.30 .56.A5

. NET BEFORE TAX
TAX ........
GRAND TOTAL...

DELI'ER PIXIN6 TnIOE

I/GF

10

UNIT
CoST

cXTEND
COST

301.80
23.39

325.19

-

MA -;
j



S -IUCTURAL METALS, INC.
$ 1 @ 911, SEGUIN, TEXAS 78

-4 512-372-8200

WS 7j
SIN# S76813
POL NO E?9374105

V145595
E 12/07/92

0
L
0
T
(I

156-0911
CERTIF I TEST REPORT

The following tests conform to the requirements
of the specifications listed.

S8400
JL TEC PRODUCTS
390 DIETRICH
AN ANTONIO

12 / 8/92

S 8000
H TOL TEC
I P/U @ MILL
P TX
T

TX
78219

HEAT T YIELD TENSILE ELONG R.A. BEND TEST DATENO SECTION SPECIFICATION H PSI PSI % IN % DIAM RSL ROLLED LB/Fl
10O99 F 4X1/2 ASTM A36-89 1 i94000 73500 31.0 8 060 924 ,701109 F 5X3/8 ASTM A36-89 1 50500 70200 32,0 8 060492 .2

014115 L 3X2 XI4 ASTM A36-84 1 53800 77700 29.0 8 062392 2 .002376 L 7,5X2.5X1/1 ASTM A36-89 1 55000 76500 28,5 8 0817924 3.902888 L 41X4X1/2 ASTM A36-89 , 1 51200 75500 29.0 8 091592 12 602073 SQ 1 ASTM A36-89 1 5'0000 72000 21.0 8 091992 3,303364 L 1.25X1,25X1/8 A36 MODIFIED 1 56900 85900 21.0 8 102292 9 0.903559 RD 1 ASIM A36-89 1 53500 75200 23.0 8 102Q992 2,6

HEAT - N iI UCI I I4~_____
NO C MN P S S U CR NI MO C0 V AL CE BHN^ tnc ..1 ^ r. s v. I I . .. , .-- . . .. - -

V1UY V

01I 109
012415
*)2376
02888
0 2 73
03369
03559

* 10
.17
.17

* 2 C'
21>(.19

. 1

V,,, y
0. 70
0. 77
0. 7,
0. 63
O 65
0 . 79
5 .o AR

tMAHKS: !HIS STEEL

. 1'

.007
* 015
.009
.010
. 008
.018
.011

.030

.0411

.025

.038

.027

. 0 . 1

* 1 9.21
. 1 8

. 1

. 19

.16

. 1.8

.6A

*3E

.6C

.;t3

. 3 4~ V

0.18
0.09
0.19
0.08
0.11
0. 0
G. 7 0

A . 1 0

0.2't
0.13
0.17
0 . 1 Q
0.15
0 .1 '
0.18
A .*'1 C;

.051

.0211

.027

.0A41
* 041 * 000

.001

. 001

.000

.000
. 000
.000
. 000
. A(!(

0 021 0
.0020
. 0020
* 001 0
.0110
*0010
.0021. OO'tO
.0 . . .0.01.t

. 002

.001

.001

. 003
. 001
.001
.0011. O 0 1

.0

.0

. 0
0C

.4 O

.4 O

. 0

IS MELTED AND MANUFACTURED IN Tl-IE USA AND IS FREE FROM MERCURY CONTAMINATION IN THE F'fiOCE

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(512) 372-8225.

INV NO
INV DA

WE HEREBY CERTIFY THAT THE Fn1 ' -WING DATA
IS A TRUE COPY FROM TESTS P ED IN OUR
LABORATORY -

DAN SCHACHT
QUALITY CONTROL MANAGER

SS



| STRUCTuJRAL METALS, INC.
BOX -EGUIN, TEXAS 78156-0911
210-37400

5 768400
6 S115812

NO k9418932

NO V183809
DATE 04/28/94

ULH I IILLU I FS I HLPUH[--

The following tests confor o the requirements
of the specifications listed.

0 TOL TEC FRODICUCTS
L 5390 rIIETRICH
[l SAN ANTONIO
T
0

TX
78219

IS A TRUE COPY FROM TESTS PERFORMED It" OUR
LABORATORY O

[IAN S5CHACHT
OUALITY CONTROL MANAGER

S 8000
H TOL TEC
I F'/U A MILL
F' SEGUIN
T
ri

4/ 29/94

TX

T YIELD TENSILE ELONG R.A. BEND TEST DATE
SECTION SPECIFICATION # PSI PSI % IN % DIAM RSL ROLLED LB/FT

11 C 3X4.1 20 ASTM A36-91 1 52500 75600 31.C 8 11029; 4.100
'.5 F 3X3/8 20 ASTM A36-91 1 51800 7500 27. 8 12209 3.720
'9 L 3X3X3/16 20 ASTM A36-91 1 54200 75300 31. 8 01039 3.670
3 L 4X4X1/4 20 ASTM A36-91 1 54200 7700 31. 8 02189 6.600
4 \4 REBAR 20 ASTM A615-93 GRADE 60 1 66000 10300 13, 8 1.750 OK 04239 0.640

AASHTO M31
'5 \4 REBAR 20 ASTM A615-93 GRADE 60 1 65500 102000 12. 8 1.750 OK 04239 0.640

AASHTO M31
*2 L 4X3X3/8 20 ASTM A36-93a 1 52100 76300 32. 8 04099 8.500
1 L 4X3XI/4 20 ASTM A36-93'a 1 53100 73900 30.0 8 04109 5.750

4C MN P S | S CU CR NI | MO I CB | V AL _ -_ BH
.17
.16
.17
.17
3.5

.37
.15
*15

0o74
0.71
0.77
O.70
0,96
0.96
0.86
0.77

.012
,011
.01 1
.007
.012
.014
.009
.012

.034

.035
.031
.020
.036
.040
* 022
.027

.21
*2 -J1

.2S

.2C

.2t

.21

.2

3q5
.39.4 t
.3Y
.35

.46

.44

.44 ?

0 .17
0.13
0.09
0.12
0.12
0.10
0.17
0.25

0.18
0,16
0.16
0 . 18
0.16
0.15
0.:.21
0.20

* 052
.051
.064
.061
.046
.038
.044
.056

.000

.000

.001

.000

.001

.001

.000

.002

.0010

.00 10

.00°30

.0010

.0020

.0030

.0020

.0030

.002

.002

.003

.001

.002

.002

.000

.001

.0
*0
.00

.00

.0(
.0C
.0(

100% MELTED AND MANUFACTURED IN THE IJSA 'AND FREE FROM MERCURY CONTAMINATION

517
517
517
517
517
517
517
517
I N THE PR O C E S S

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(210) 372-8225.

co

-- -- .. . ... ,.. .



00/A RECEIfNG REPORT
CLIENT/PROJECT NAMER I 1 / z r q REPORT NUMBER 142, I 19 4a
CLIENT/PROJECT NUMBER- IR toC)- 13117T)- q713 rDATE RECEIVED %-3-7
RECEIVED FROM. :Z r DATE INSPECTED 9_-3 -7?4
PROJECT LOCATION Omega Point Labs INSPFCTElD RBY ) -PA rf z...

ITEM DESCRIPTION P.O. NO. I.D. NO. y/N Y/N REMARKS

- - - a ..

_____- ---. - - - - ----

FORM
1/29/93

C)
c:-,



9 0 4
Omega Point Laboratories, Inc.

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

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

PO Number:

1144-0

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

Accounts Payable Cleda Patton
Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/23/94 Their Truck 8/24/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Tubing-6" x 6" x 1/2" 40' $0.00

"See Special Instructions Regarding
Purchasing Specifications for Quality
Alsurance Requirem tsp"
cA Aidam

Special Instructions meoEC .... Pa ev
vI UVIVU Dy: eda raidon

I Project #: TSI/TVA

Invoice Total $0.00

PURCHASE ORDER

.

Total

Shipping

Tax

Ship To:

$0.00
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TOLTEC 3TEEL PR0DUCTS. HNG.
5390 DICETRICH
SriH rAiTN1OQ. TX 121 ?

91Uo TQ.l 010,,47.

iMEG.- POINT LAB0hATQ3il

!3f,1' VAY F'ALL5
ELUEJ-DUF. TE'AS '9i2

PIJF.CHA~SE )P2~Ex: lI~*

S"4IP ll,!klolU;a. E'E

1~ TU 5 ,;

e t623CO:4~

] N!.>,r: 4.'-3.'AF'1

' O- T'r COD 5hSl T 'ILIXjEM

fi 1 . TH' DX5i!?

--4 ;u;i `25

* f f + f ! * + I * t t I

DELIVER PICKIN TICET

3H13 TO:
OMEGA M0INT LABORATOPIES

!-Qf i'H;ADY FALLS
ELUnDIDORF. TEX.AS

-'EL -? jt£j I :ib:a: I ! I) ,j

' DE '.DiFrILN .

ERi

,k !Ei; !-H

. 5, 3i a 5U( ;. Ic 0 ti

H'JSi HVp'!E MTR ff.
, . 1/4 : -2' 4LIUM'ILN

* EIGHT: ' LLD,,*J1~)46LD, $4

RECET En . I ie.
- ~~ ee X -n,/ -i- 1 :L

NET BEFORE TAX
..TA ...........

GRAND TOTAL ...

'SI 'fJ)i.'6

,414

il i | I | i

POST
Ii IT

. '1
.GG

,;??. ., .t

-?? .. GS

.3G.

0M -

od 4.13
72 .94

IC, 14.0 7

- -- -- - - - --- -- -- ,- -- - - -- -- -- - - -- - -- - - - - ---tj-G7

4

:';~U- , ,1- ,- T-: a~; ;? l?
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0/A RECE*ING REPORT .
CLIENT/PROJECT NAME /IdA, s 33 REPORT NUMBER 14R7 --- | Lq
CLIENT/PROJECT NUMBER I a 4 iL) - :7 - , 7 DATE RECEIVED z-1
RECEIVED FROM _ __ _ ____ _ DATE INSPECTED
PROJECT LOCATION Omega Point Labs tMqPC(-TEl BY C ; - e -

COND cE=Frr.

ITEM DESCRIPTION P.O. NO. - ANTITY I.D. NO. MATL Y/N WAMR EXCEPTION ACCEPTANCE REMARKS
_ _ _ _ _ _ _ _H r _ _ _ _ - -E- ACCeDt Hold fl~

s); '/I3&' )Cb'@ - - - -312 - d _ - - --

____ ------- - .- --

FORM
1/29/93

C)
Ctj



PURCHASE ORDER
QGA Pot

Vendor:

Bill To:

Omega Point Laboratories,2cP c

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

PO Number:

1146-l

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/25/94 Their Truck 8-25-94 1

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 3-1/2"x2-1/2"x3/8" angle iron 1 $44.57 $44.57

"See St'er i ;-0 -*'^! ?"ardino

Purchirzinn o i-i¢frQai
AssitrFiyre Raquir m f t
QA Approval

Toal $4.5

Special Instructions CIrdered By: Kerry Hitchcock

Project #: TSI/TVA
Total

Shipping

Tax $3.45

Invoice Total $48.02

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Please include MTR's.
$44 .57
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* .-Ifi } 4 f i 4 f f fl f 4 t f } i 4

'S A L E S O R D E R 2925q.
* 4 * 4 4 * * 1 4 4 i * .1 4 I f

fOLIEC STEEL PRODUCTS. INC. 9lJT PICKIN IIlUT
5390 DIETRICH
SAN ANTONIOJ1 Ty 7B21?

BILL TO: 000477
OMEGA POINT LABORATORIES

!.0L5 SHA0Y FALLS
ELHENDORF. TE4AS

PURCHAEE nRDER: I1'16-'
PLACES 27;
SHIP VIA:
CSOMENTS:

OPPEP DAlTE. 3"27i!'7 ?
SALESMiA LASY ih',jRuS
O1PDER SHip

4iF QTl CiG5 PAPT

SHIP TO:
OMEGA POINT LABORATORIES

16015 SHADY FALLS
ELMENDORF . TE .AS78112 781 1200(;0

T'lEPh3JUE 3: ; 21 ,i i:5-'iO 6

RfE3X]JE^'T 7DT'r: IC f:5

T 'UNSR EIAIH T

I I I .N r 3 -I/?12-I21 C i5 !44

TL.. ql GHT: 144 LBS+

RECEIVED BY -- --------------

. UINIT E ";7E ND
"-,9c, C4.S

2'0 I ?', i44. 5-i

NET BEFORE TAX
TAX ........
GRAND TOTAL...

44.57
3.45

48.02

1;ESCRli I IF "ehl

3-1i 2 8, 2 -1'2X,9 -- 2-'!-



- g C0 *STEEL Lt Hopkins S! lh, Whitby. Ontario, Canada LIN 571 AmNJAmLVo, TEL: WMTBY 905.66.$Sll I TORONTO 41F346461 ON 1S1it OFD.ol h uff o Co-Stee IWn 
FAX: 05-668m.6469 DUNG 204183-2094 t

TESTING LABORATORY REPORT
COMPTE RENDU DU LABORATOIRE D'ESSAI JL.1,19 r 05068

PHYSIC.AL 
, 

: .ROPROpERTMSa 
JU CHEWOALANALYSISL. 18,19942 .97068 .. ', ROPRIdTft PHYS10 S ,'L8CIIU 20:25;

10 kSTOWNRD
SHELBYVitLr. INDIANA

.;: 46176

SEE BELOW . PAGE Ii 01

::Ui
1 .t5T~l, MmMcoI. 

: i'om>.o. *. .: 4
C NAN RELS -

|- 16255 589.95 PSI 1 PSI 25.0 1N ASTM-A36-91 SA-36
MATERxAL SPECS: 33081 PART ti: PART NAME ASTM A709 GR36

C MN P S SI
0.1700 0.6700 0.0050 0.0160 0.1500

| ANGLES - STRUCTURAL

3 112 X 2 1/2 6 X1/2 C3387 50240 PSI 75932 PSI 29.0% IN 8 IN ASTM-A36-91 SA-36 !
MATERIAL SPECS: 0105961 PA1 wtV: 

.. PART NAME:

' C MN P S S

6-96 .60 d. ........6.... .. 6 S / 1 -
0.1900' 0^.i600 0;007'0 '.00 0. 00 .

ANGLES - STRUCTURAL. .
X /6C 6.9 04 52263 PSI PS02 ek.o% IN 8 IN ASTH-A36-91.SA-36

I .MATERIAL SPECS: 0 1595' PART # PART NAME:S

C MN p S SI

'0.19210 0.7300. 0.0070 0'.0200 0.19080

1.N.

L C:'- 49536 PSI 73057 PSI 30 0 IN IN ASTM-A36 9 1 A-3

5.9 
AST 709 GR3MATERIAL ~ ~~~ ~ SPC- ATPR AE

I.

l*L
I

4.

r t*

L v 7* " .

CO-: -LACO A DVMSMO 0W CO-V1IEL Po_-
*: , 1' '.- C C -. CERTIFIES TAT T A C" RESULT AP i A TRUF L ,

PU Z,,
-t j - f-

i. t t



0/A RECEANG REPORT
CLIENT/PROJECT NAME TI / T VA
CLIENT/PROJECT NUMBERI1HI-qL71T-37492±l57-40
RECEIVED FROM JOQ - -
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER 4D A -- q9 60
DATE RECEIVED 7 - 1 I24
DATE INSPECTED - -( -4

INSPECTED BY: _ __ _

COMD CERT.

ITEM DESCRIPTION P.O. NO. U ANTITY yMT Y/N R ACCEPTANCE REMARKS
Order R~> R nAccent Holdl e~

an.l/ a"X I > - -6 /S1 - -6ee E1i . .T -6tfaI 3j)t.x 1 0) FLT 'AY I), y 6M t
l AxexA> T o x - -

- --- - -- - - - -

FORM
1/29/93

C!)
'-

, , .... - - - -



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

91?/
Omega Point Laboratories, Inc.

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

PO Number:

1132-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/20/94 Their Truck 7/21/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1/2"x 12"x20' Plate 1 $126.40 $126.40

2. 4'x4"xl/4" x24' Square Tubing 1 $103.22 $103.22

"See Special instructions Regarding
Purchasing Specifications for Quality
Assurance Requirer tn5s" 7.
QA Approval __ _

Date_-_ __ _ _

e .. ... T.ot.Xal $2.62
Special Instructions Ordered By: Cleda Patton

Project #: TSI/TVA-Deck 7

Invoice Total $247.42

Please include MTR's (Material Test Reports)
Total

Shipping

Tax

-

$229.62

$1 7.80



9 DL'
i., -: I- =A

- I ..tWs .

i 5 A L SD R 5 E R 28761 f
4 *4

TOLTEC STEEL PRODUCTS. INC.
33°O DIETRICH
SAN AHTCNI. TX 78219

1 BILL TO: C0047,
OME6A POINT LABORATORIES

16015 SHADY FALLS
ELIENDORF. TE.IAS 78112

- P7CHASE ORDER: 11320
rLTACE2 BY: CLE£A
SHIP IIA:
COHMENTS:

OCfDER DATE: 7/2EJ9i4
SALEEMAN: CASEf HARNS
ORDER SHIP

INE QTY QT7 COD PART NUOPER

)! I FLT :12!12
32 1 1 TUB 44ACn6X20

DELIVR PICXKNG TICXET

I.

SHIP TO:
OME3A PDIJg LABORATORIES

1l015 StDY FALL;
ELNENDOORF, TE(AS 781120000

TELEPONE t: 'l2? 53-81l'l

RElUEST DATE: 7/20J?4

DEiCRIPTIDN

1.2 X 12 X 20
. X 4 X 2 Z0'A' 24 t

WE I 5K

440

L;IT i EXTEND
CDST COST

30.'75 i26.40
51,.!0 103.221

v

o. .

.. .

. . w,

4

WEI6HT: 6S2 LBS

RECEIVED BY:

-I ! ,

.WET- BEFORE TAX
"X. TA...........

I6RAND TOTAL...

. .!

t*

A'

. -229'-.f
> ;?,80O
247,42

f

!

'.k



NUCOR "r'L
B/L I 72969 A Division of Nl* Corporation

L001EC0 ST-EL PRODUCTS, INC. JEWETT, TEXAS 75646 (903) 626-4461
5390 O l IL.Ci-i RD.
SAN ANTfONIO, TX 78219 CERTIFIED HILL TEST REPORT

43579
SOLD TOLTEC
TO: 5390 DETRICH RD.

SAN ANTONIO

SHIP TOLTEC
TO: 5390 DETRICH RD

TX 78219
B INCH
SCALE

SIZE
GRADE /

1/2 X 32
ASTH A36-93/ASME SA36-99

3/4 X 12
ASTH A36-93/ASIE SA36-99

1/2 X 10
ASTH A529-92 CD 50

3/8 X 9
ASTn A36-93/ASHE SA36-99

Z X I X 1/8
ASIN A36-93/ASnE SA36-99

2 X 2 X 1/4
ASTH A36-93/ASHE SA36-89

4 X 3 X 3/9
ASTn A36-93/ASnE SA36-89

IX 4.1
ASTH A36-93/ASnE 5A36-69

6 X 8.2
ASTn A36-93/ASHE SA36-99

HEAT
NUMBER

345-0467

334-2690

343-0813

343-0790

332-2362

341-1165

342-0736

341-1085

343-0661

CUSTOMER
PO NUMBER

1534

1534

1534

$534

1534

1534

1534

1534

1534

TENSILE
PSI
73600

73700

89800

65500

80000

70500

63700

70500

72300

YIELD
PSI

50000

49100

56400

47700

59500

50400

43800

49800

54400

ELONG

27

23

21

25

28

30

27

25

24

C
.17

.13

.23

.16

.I5

.35

.i3

.32

.20

fin
.74

.72

.90

.75

.82

.75

.71

.82

.85

Si
.26

.21

.26

.22

.24

.22

.16

.25

.25

S
.03

.03

.04

.04

.04

.04

.03

.03

.04

P
.02

.01

.02

.02

.02

.02

.02

.01

.02

U
.000

.000

.000

.000

.000

.000

.000

.000

.000

Nb
.000

.000

.000

.000

.000

.000

.000

.000

.000

Cu
.48

.26

.40

.38

.37

.48

.33

.60

cr
.09

.14

.16

.30

.20

.17

.30

.13

Ni
.33

.10

. I ')

.12

.16

.17

.10

.I

no
.033

.031

.040

.038

.049

.057

.024

.034

.55 .15 .13 .057

r / /-

'/~ . k (.0
't1WE! IETALLUFGI~ST~MELTED AND MANUFACTURED IN U.S.A.

Date 0 /9



HilUMN 
Certisf~,&. icai -.- i -m!."4~

391000 5/1 2/94

Hanna Steel Corporation Cust P.O.:Tube Ditv±sjoi, Date Shlipped:
3600 Avenue C 'L,*toad TallyP.O. Box 558 Invoice4
Fairfield AL~ 351664-

Sunbelt Metal S~1eIr.. 
- Si

To:
L U mox 4J839
Austjin TX~ 78745

;himedw~.

"'i, Buda TX 78610
.�

7150712
)NT INUED--

iL531-79 - 0140.3 -
L653179- -45472- _
.53184 -5-1226-

-Total

---- -- --------.......... . ..................

2X3 'RECT 3/16 HRA'500 -._..20.OOO( FT . .... .... .. .. .... .. .. .....

A50 -B.......... 
.-....-.A5O0 B-- 66 OGO 76, 000 26. 0 8OOB68, 500 76.500 27. 0 B86A500 B3 62,00 73000 28.0 B82

W4eich 7~8e

-Heat# C 'MN .PS

1W -014 . . ...... ........ 2 .0....2
51226 .170 .;.. ... 1...009 .030

.................................................-......4600412 .5 SQ-1/4 .- ---ERA 5 Q--- A 0 -00 T--.- ..... ...... .................
... .. .. .. . ............................ 

11 ------- .. ........... 
.... ....35060- .1304854 .... B.......... ... ....... ; -75-;500 31.0 8

Total Weig t ~ - -5.,.-16. ....~...... .... .... . . . . .

Heat ~~~~- - - - - -- - - - --- ------------- 
........ --- .... ...-

0-12t#00-------N-------------------I
..13 0........8... ..4..................7...... 720.0...... ...... ... ..........

4301112 HRASQ l a ........... ..2G0.-OOOFT

................ ........ . . . ... ..... ...... . ....... ....... .. ...........3224 .C85226 -A 50 0 B5 - o o - 9 o oE

Total Weight .......... ........-......---------------..----.-.-------------------

H e at 4........ .................. .........-
*C85226 ,-10-,7o .-013 .0 0L----...

omm rce CrrAveonu 
SUBJECT TO TERMS AND CONDITIONS ON _RACK

field,0 Allbm 56 
Miltoll Stewart4S No. 00-402-9294 
Me talliurgist

8731

5/11/94 L'k~ : _393- 4 4lo 0 4c0r -T;=;L PRCDUCTS, INC.
439403 5390 DIETR~CH ~~iC

SAN ANTONIO, TX 782119

Sun-belt Metal Service Inc

South Loop 4

-91 7
.1



0/A RECEi*NG REPORT
CLIENT/PROJECT NAME T$s ) TVA4
CLIENT/PROJECT NUMBER l\4 - qO = 2
RECEIVED FROM Vbt-)a2Z
PROJECT LOCATION Omega Point Labs

REPORT NUMBER IA4 - tt qoo
DATE RECEIVED D 9 - 3 14
DATE INSPECTED q 4

~- - - -

UANTITY COWO CfRT. ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. MATI fYCD WEGM XCPTO REMARKS

4 A oA~Je, I-/'k'czoi '/ Y -6A - -

- - - . _ - - -

.- - -= -=== - - - --

FORM
1/29/93

CL)

0INM:PFrTg~n RY-



Vendor:

PURCHASE ORDER

Toltec Steel Products, Inc
Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, lnd. J (

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

PO Number:

1154-0

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

Ship To:

Accounts Payable Kerry M. Hitchcock
Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
9/17/94 Their Truck 9/21/94 l

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1-1/2"x1-1/2"x1/8"x20' Angle Iron 4 $6.51 $26.03
ANG 1-1/2xCO1

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requiaremts"
QA Approval
Date____I.,4

Special Instructions 0irdered By: Kerry Hitchcock

Project #: TSI/TVA
Total

Shipping

Tax

$26.03

$2.02

Invoice Total $28.05

Please include MTR's.

lI
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S0
0/A RECEIVING REPORT

CLIENT/PROJECT NAME TS / T y'A 7 5 EPOfTNUMBERJtgL.. 4z
CLIENT/PROJECT NUMBER 'IVtoO- Piis%-t:17 0DATE RECEIVED 7--7 -'e?4
RECEIVED FROM S - DATE INSPECTED 77 94
PROJECT LOCATION Omega Point Labs INSPECTZrn RY, CV 7t;T7:z

- - -

QUANTITY McTL ECO OAR-ACPAC
REM DESCRIPTION P.O. NO. I.D. NO. /ND YIN lmAERr EXCEPTON ACCEPTANCE REMARKS

A 0SI~4 < \ ASTp-aSV Yg V - -VU r

.~l~ ._ -- -_ I. - -=

,a - - - -- == - -=

- --- - -- - ---

FORM
1/29/93

-e



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc9 4 1
16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

11 21 -Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
6/27/94 Their Truck 6/30/94 30 =

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 7 Strand Bare #8 Copper Wire 1000 $0.69 $690.00
BARE8STR

"Sec Special instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval _
Date 6-AX q-ll

Special instructions irdered By: Cieda Patton
I Project #: 11960

Invoice Total $690.00

Summers Electric
2400 Brockton

San Antonio TX 78217

Please include all Certificates of Conformance
to Catalog Specifications

$690.00Total

Shipping

.Tax

-
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SHIP TO:

SUMMERS-SAN ANTONIO
2400 BROCKTON
PO BOX 17747
SAN ANTONIO TX

SHIP/SPECIAL INSTRUCTIONS:

PP/ADD FOB ORIGIN
MARK PO # 510026009

510026009

ORDER N(O: 355686

78217

1*,.779 ;o 9

Nil 662!70 1111111 1 1 1
*662870 11695* MFG DATE

BASTR7SD8
8 AWG 7STR
BARE CU STRAND SD

--SS TN-E-----------/

CULLDoEN. W (30/)

SERVICE WIRE CO.
MANUFACTURER

7I3-86fO PITTSBLR . PA (412)325-1666 HMISTO. T I (7l-no71.-6"A

9 -3THIS PlATERIAL IS MADE
TO APROPRIATE LL.
ASTM. OR cusrTOMR
STArDSRS SPECIFIED

BY TfE ORDER.

MDE BY:

------------
CUTTING

DRAWING

STRANDING

CABLING

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

ARMOR

JACKET

INSULATION

------------
TESTING



0'210 824 0419 SMERS ELECTRIC

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on ______ we, Summers Electric,
Provided the material called for on your Purchase Order #
on our. B.ilI of Lading (shipping document) X#.M03 3Oa°1
in accorcdance w.ith all applicable requirements for shipment, I
further certify that the supplies that were provided are of
the .quolityspecif.ied and are in all respects in conformance with
purchase or-der requirements,

flate:
Signature:
Title: 6 9rc-~S

2400 BROCKTON
.P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/824-1451

210 824 0419

07/20/94 12:21 la 001/002 9 r) _

JULL20 '94 13:18 PAGE . 001



Q/A RECEIANG REPORT
CLIENT/PROJECT NAME__s_/Tu_ 7 REPORT NUMBER- 4 _b l Li CoCLIENT/PROJECT NUMBER l -l DATE RECEIVED X7- '4RECEIVED FROM ^ j 3)bo DATE INSPECTED -2
PRO ECT LOCATION Omega Point Labs INSPECTED BY:_ _ _ _ _

ITEM DESCRIPTION P.O. NO. I.D. NO. MATL Y/Na EXCEPTION' ACCEPTANCEREMARKS
-, 

fl . Hold R_ _

4It I Ilt ~ l

- -- - --- 
- - -

FORM
1/29/93

CA\



Omega Point Laboratories, Inc.
16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1134-0

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

Accounts Payable Kerry M. Hitchcock
Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/22/94 Pick up 7/22/94

Quantity Unit 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 Quality
Assurance Requirements.
QA Approval t
Date 7-9 Adz

Special Instructionsnr . Ij:. oo.

Invoice Total $17.76

PURCHASE ORDER

gn

Vendor:

Bill To:

John Harnett
Summers Electric
2400 Brockton

San Antonio TX 78217

vEuluucIu Dy; rKzIy lILUCIUOCK

1 Project #: 11960- V
$1 6.49

$1 .27

Total

Shipping

Tax

Shin To:



I - -- - -

buHMyrt
ELEC1RIC
C M 0 P A N Y

., A Suamu, Goul. Inc. ncnloty

* OM:

CONTROL

2400 BROCKTON
SAN ANTONIO, TX 78217

SOLDTO: 08643800
OMEGA POINT LABORATORIES
16015 SHADY FALLS ROAD
ATTN: ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112

SHIP TO:

PACKING SLIP

, MM ER,-"I .. -,i., AGE -

080764101

22-JUL-1994, 08:53

OMEGA POINT LABORArORIES
2400 BROCKTON

SAN ANTONIO, TX 78217

PICKED r
BY L2i~ CHECKED F| DATE|

BY . .
CUSTOMER I V /
SIGNATURE I I) JiL/ LZ

MATR OMI25

1-
-7 TER FORM #2250



0210 824 0419 SUMERS ELECTRIC

SUM\MERS
ELECTRIC

June 18, 1992

To Whom It May Concern:

I hereby certify_ that on'- we, Sunmers Electric,provided the material called for on your Purchase Order #on our. Bi.l of Lading (sh pp ng document)
In accor.donce wi.th all oDPlicable reQuirements for shiment. I
further certify that the su-plies that were Provided are ofthe quality specified and are in all respects In conformance withpurchase or-der, requirements,

Date: 4 V
Signature:
Title:

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/824-1451

210 924 0419 PPGE.004

07/26/94 07: io Q 004/(94C q

JU_ 26 194 08: 06



0Q/A RECEI 9 NG REPORT
CLIENT/PROJECT NAME TSt /-ILJ)
CLIENT/PROJECT NUMBER \\4oC)97 I gg-vl as< -ED
RECEIVED FROM S f Qg~t
PROJECT LOCATION Omega Point Labs

REPORT NUMBER ___t_ _ I Wlu1
DATE RECEIVED T- 3-I-q4
DATE INSPECTED 6- S -'14-
INSqPIECTrn RY- ti -1>A - .

UANTITY CMAT E OTE ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. YAIN | EXCE|PN REMARKS l
g r, ~~~Y/N Y/NAcpREAK

ns\c t , a U lLoo 6= t= -

.-. - - --- - - - -- -

FORM
1/29/93



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Ink 3 G
16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1141 -Q

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/18/94 l8-22-94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Junction Box 1 $186.00 $186.00
1 2ga 1 2"xl 2"x60"

"See Special Instructions Repdina
Purchasing Srlecifications f-r Quality
Psst rance Requirements."
QA Approval CLCjtt767,K,
Date - - Iq -9 4

Special Instructions Ordered By: Kerry Hitchcock

Project #: TVA/TSI

ki 9 7 'lZll
dar Jc

Invoice Total $200.42

Summers Electric
2400 Brockton

San Antonio TX 78217

Must meet NEMA 1 specifications.
$1 86.00

$1 4.42

TotaS I

Shipping

Tax



SUFMVIERS
ELECTRIC
C 0 M P A N Y

A Summos Growo Inc compwmi

CUSTOMER PACK.ING SL r P 93N1

*OM: 2400 BROCKTON
SAN ANTONIO, TX 78217

SOLDTO: 08643800

OMEGA POINT LABORjjORIES
16015 SHADY FALLS'ROQAD
fAT{N': ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 7/8112

| P ACKING SUP NUMBER I PAGE

061 25 1 0i I-

AUG-194, 10:43

SHIP TO:
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16015 SHADY FALLS ROAD

ELMENDORF-, TX 78112

CUTMER P0ONUMBER JOB- NAM.:-,.-,,~~~~,,,~11,kvE,.~, CONTAT TYP

KERR Y IDELI
ORDER DATE SHIP DATE SHIP VIA FRT SLS TAX TERMS

-AUGi-1994 18-AUG-1994 Our Truck PC 23 000 10th,, Net 20t"I

INE |TY. ORD. QTY. B.O | Y.$HP. PART NUMBER BIN LOCs UNIT PRICE IUM| EXTENDED PRICE

1 -

1; -,~~. I DESC
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e

PICKED CHECKED
BY .BY

-f ! -'
.I - .

I

Q) - " i'18. ':.
, 0 "I

1 4 . 4 "
2 0 13. 4 '-

i
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4C E



- 09/27/94 09:17 e210 824 0419

SUMMER-
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on 4 we, Summers Electric,
provided the material .cal.led for on your Purchase Order #
on o.ur BJi1l of.Lading'(shipping document) # Oiga-S '°1
In accor.dcance. With all applicable requirements for shipment, i
further certify.that the supplies that were provided are of
the :.qucl itY specif:ied and ore in all respects in conformance with
purchase order. requl'rements.

nate
Sit
Title: ii>t A -

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512IB241451

SEP 27 '94 10:12

Q1004/01 e 9SMESno ELECRICt

210 824 0419 PAGE. 004



Q/A RECEVING REPORT
CLIENT/PROJECT NAME -T I /T-ut
CLIENT/PROJECT NUMBERtiq) t q47L q?-71 'i75g
RECEIVED FROM 5 O f LQ4
PROJECT LOCATION

REPORT NUMBER /-4A - lIS t
DATE RECEIVED 8_- ____ _ -9 __
DATE INSPECTED T- ,k+- -14q
I~l-P;=rTEDn BY: 06 PAfA=,Omeoa Point Labs

ITEM DESCRIPTION P.O. NO. a NTIT I.D. NO. MATL FEC¶ 0NWAMR EXCEPTION ACCE REMARKS
y/N YIN WERIOrde R r' A nceDt HOd RBR

4 i) I C<Q -p - T I lID - ==
-4 Ct 57 X & __-

~"A~~c.~ [4SLkO UbgDWS-Ctr- Y Y G&d K2Zc" 9 ~ I I ELi o KM -11M,-3A Y yvd 06e K I

3________ n4§ 3 3 R o PP PL6eOS I y )/ k)

FORM
1/29/93

0



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1145-0

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
|8/24/94 | Their Truck l l .

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. Galv Cond Strap - KIN C105-2 20 $1.31 $26.20

6. Galv Cond Strap - KIN C105-1 10 $0.95 $9.50

7. 3' SQ Head Plug-APP PLG300S 3 $12.73 $38.19

Special Instructions C)rdered By: Kerry Hitchcock

I Project #: TSI/TVA

Ing
Ility

Total

Shipping

Tax

Invoice Total $1 86.46

$1 3.42

934

Summers Electric
2400 Brockton

San Antonio TX 78217

Please include Certificate of Conformance.

"See Special Instructions Regan
Purchasing Specifications for Qu
Assurance Requir*nents."
QA Approval (

Date -
l -

$ 173.04



SUWERS
ELECTRIC
C O M P. A N Y

A Summes Gtoup. Inc company

3i±' W. JOSEPHINE
SAN ANTONIO. TX 78B21-

0 8 t 438 0 ()
SOLDTO OMEGA POINT LABORATORIES

16015 SHADrY FALLS ROAD
ATTN: ACC0UNTS PAYAABLE DEPT.
ELMENDORF, TX 78112-

CUSTOMER PP. C(ltJG ,LIi' 93J

, - NUMBER PAGE

l, 378o001 3

24-AUG-1994, 12 -. V1

SHIP TO:
OMEG3 POINT LABORATORIES
313 W. COSEPHINE

SAN ANTON'IO, TX 79212

4-I :. T EEL LOC' IK'!UT
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1 1. 0 0 C
SI RAP
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17-A-1
75-330S TR AP

SUB TOTAL
F R EIG H T
T .A)'
TOTAL
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PICKED CHECKED DATE
BY U ~BY
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4 Q

0'4

'-'I'

I ,- - A- I
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( ELECTRIC
C 0 M P A N Y

A Summers Goup. Inc. company

2 400 BROCKTON.
SAN ANTONIO, TX 78217

SOLDTO: 08643800

OMEGA POINT LAUORATORIES
16015 SHADY FALLS ROAD
,RTTM: ACIOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112

i*
*J E R PO NUMBER r

1 450

CUSTOMER PACKING SLIP 936

PACKING SUP NUMBER I PAGE

081360401 1 -

,24-HUG-1994, 12:16
. -.

SHIP TO: j

OMEGA POINT LABoRprORIES
16015 SHADY FALLS ROAD

ELMENDORF TX 78112

7 \\,A-~
J.IOB NAME , -t -CONTACT | TYPE|

6SIwm I KERRY I DELI
ORDER DATE .SHIPDATE * SHIP VIA ; T $LS TAX TERMS

4-AUG-1994 24-AUG-19'94 Our Truck PC 236 000 10th, Net 20th

JNE; QTY. ORD. arY. B.O. OTY. SHP. PA qNUMBER t BIN LOC. UNIT PRICE UM EXTENDEDPRICE

DESCRIPTION . UPC

3 3 PP P!G:300S 7-; -3 1.-3 E 8818
, 3-IN S¢ HEAD PLUG 65260

. DELIVER TOM-O1 IS OK ' .

SU9 TOTAL 38.1 '

i FREIGH iT 0ID

I ATOTAL 4 : 5

-MASTj' I ' *2250

: :I . :i

-,i' -1 r :A~AOM25

PICKED FIECKED | DATE t CUSTOMER |, ,
BYP IC BY I J I SIGNATURE R ,, I

z S:: , t, " , -,:; ~ a , .....~

, _- , f

_Z:� - .j � -rz6 ,- 0 a



09/27/94 09:16 V210 824 0419

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on uwe, m Smwers Electric,
Provided the material cal.led for on your Purchase Order
on o.ur Bill ofLding (shippng document) # e,' 360,o
in accordance with all applicable requirements for shipment. I
further certify that the supplies that were provided are of
the quadlity specified and ore in all respects in conformance with
purchase order requirements.

Date: -r9 Y-
Signaturer
Title:

S4-c�65

2400 BROCKTON
P.O. BOX 17747

* SAN ANTONIO, TEXAS 78217
512/824-1451

SEP 27 '94 10:11 PAG. 003

20o3/0049 3) 7!SUMERS ELECTRIC

54-<-65 ,

210 824 0419



09/27/94 09:15 p0210 824 0419 SUMEERS ELECTRIC
0O2/00 4b J 8

SU M MERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on we, Sunmers Electric,
Provided the material coiled for on your Purchase Order #
on Our. Bi1 of .Lading (shipPing document) # A
in occordance with all appicable requirements for shipment I
further certify that the supplies that were provided are of
the .qu.Oclity specified and are in all respects in conformance with
purchase order requirements,

Iate:_______ _
Signature:
Title: t' I5 eLF-ES -

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 18217
512/824-1451

210 824 0419SEP 27 '94 10:10 PAGE. 002



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME-

CLIENT/PROJECT NUMBER
RECEIVED FROM A
PROJECI LOCATION

//i 0 / YM•3- S

Omeaa Point Labs

REPORT NUMBER H 3 - /J'760
DATE RECEIVED _______7__
DATE INSPECTED ___// /_ _
lM-QPf~r:Tsn RV- dz

UANTITY cATLF-D COTIE ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. Y/N Y/N IRI EXCEPTION REMARKS

/2 "nscel dablejmH //y5U- 2 2 0 G4fSA-oo-12-/ I J O tto .e -

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

FORM
1/29/93

C-1".,
CD0

DIA / .7s5



PURCHASE ORDER

Vendor:

Bill To:

9 940
Omega Point Laboratories, Inc.

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

PO Number:

1157-0

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
9/28/94 UPS Red Label I

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 12" steel cable tray .2 $0.00
248P-09-12-144

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval
Date 9- US-9

Special Instructions Ordered By: Constance A. Humphrey

Project #: TSI-97553-55
Total

Shipping

Tax

$0.00

Invoice Total $0.00

Sue Messerlie
B-Line Systems
509 West Monroe

Highland IL 62249

See attached purchasing specifications and
Quality Assurance Requirements.



941

X oaVENDOR PURCHASING SPECIFICATION ANC

I'x QUALITY ASSURANCE REQUIREMENTS

Vendor 63-1
PAGE 1 OF 3 Purchase Order No. ./5.2 2

Any or all of the following Quality Assurance requirements shall be incorporated as
conditions to this procurement when corresponding box is marked. Failure to comply
with any requirement specified herein may result in rejection and/or return of shipment
at sellers expense.

1.0 QUALITY PROGRAM

E1 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 condition
to this procurement, invoices will not be paid until satisfactory completion
of such activities. Excessive rejection rates may result in removal from
buyer's Approved Vendors List.

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

°l Independent Laboratory Tests - Samples of materials furnished shall
be tested independently for conformance to specification requirements
proir to final acceptance. Rejected materials shall be returned at sellers
expense.
Document Review - Final acceptance shall be based on satisfactory
review of required certifications and other supporting documents.

3.0 CERTIFICATIONS

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

ORM *
393



942

PURCHASING SPECIFICATIONS VENDOR_ _ _ __ _
PAGE 2 OF 3 PURCHASE ORDER NO. //57 42

Certificate of Compliance/Conformance Required - Certification that materials
and/or services comply with purchase order requirements. Certification shall
reterence purchase order number and traceability numbers (when applicable).

El Certified Test Report Required - Certification that material complies with
applicable material specification(s) and the purchase order. Include actual
results of required tests.

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

a The buyer reserves the night to audit your facility to verify compliance with
purchase order, code and specification requirements with minimum of ten
(10) days notice.

Shipments shall only originate from facilities approved by the buyer.

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

5.0 IDENTIFICATION

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

E:l 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

WI] 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)

393



PURCHASING SPECIFICATIONS

PAGE 3 OF 3

7.0 PACKING/SHIPPING
r- -

Li

VENDOR Cal,

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.

L1i 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 ( D DATE________

FORM.

313



10/06/94 16:52

SHIP~PING ORDER
1 5 t 56 40

'M 800 662 1569

s 3MD1 SVSYEMS INC
509m Meae Stru

mgb Wmmoe s6224g

B-LINE HIGHLAND
f, p ,

61628:4-2184

IM002/00t l

RS 8942-926tL
SY

I ATE -I. : :.

9/29/4 14
0026073

SOLD TO,

OMEGA POINT LABORATORY
1801S SHADOY FALLS RD

ELMENDORF TX 78112

SHIP TO:

OMEGA POINT LABORATORY
16015 SHADDY FALLS RD

ELMENDORF TX 78112

I I - - . 7
PAGE NO, 1 OF / TERMS - NET 30 DAYS
|CUST. ORDER NO. DATE RECEIVED LAST SHIPPED |H PPNG DATF VIA (0L WPD|QG i(

9/219/94 I 10/03/94 f1

DIV. SALESMAN SHIP fP0M F.OB. DATE SHIPPE -/ L WEIOhT

7 8800 E TROY TROY ,o.37f Lss&77 7 - -

TOM FENOGLIO

g, 7?

248P09-12-144 STR SECTION ITM I
BUNOLE(S) OF PC(S) EA. ,

4200 9/29/9?4 UST, 36.160097-04L

9ZN-8004 SPLICE PLATE ITt
LOCATION: 1002 H05-2

CARTON(S) OF PR(S) EA. "

UST. 2.4000 703-0000 ML

TROY TO FOLLOW

It

TOTAL WEITGHT ,,,1200

AGE CLAIM1 MUST BE REPORTED IN WRITING0 TO
UITHIN TENt tl9) DAYS FROM DATE OF SHIpHEtil.

1 800 662 1569 PRGE. 002

a
9
4
2
9
2
6
1

SHIPPED I BACK

124

PR

WM ¶02 A

\SE/
s - - - , W.-X..s

OCT 6 '94 16:52

/W-1-m\



10/11/94 15:59 V618 654 1917 B-Line Systems

CERTIFICATIE OF CONFORMANCE

P. 0. No.: I Z- Z -

SPECIFICATION: -eL' 4- e C- 7i3

REV. -

REV. -

PRIME VENDOR: B-LIE S(STEMS. INC.

SUPPvI Trf C! A12L.LrJ� �JI�1YLL�

ADDRESS: 509 WEST MONROE ST.. H1GTfLA R P OIS 69

DESCRIPION OF EQUIMENT: 94fi/z-/

IDENTIFICATION: ON A ACED SPRING ORD S Z- -7Z C/

APPROVED EXCEPTIONS: "X

M.T.R.'S ATACHED:

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 comfonmance
with the procurement quariy 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

MIA= ASSURANCE INSPECrOR
Title

,-o/z//' Y

Date

B-LIE SYSTmS. M.
Organization

Phone: 618r664-2164

OCT 11 '94 15:55

la 002

945

B-LNE 9 SYSTBMS. ING
509 Wot Mon"o shtreet W2.
HOWnd L 62249, U-SbA , .t Wr

w.

618 654 1917 PAGE. 002

,9NjfG
R-W�'�E



0
----- FREIGHTBILLNUMBER -1/DF /II s rI, Refer To This Number

01AE 014 6371503 RO

20 22 3F:, .'!I OF lt
P. O. Box 840, Harrison, Arkansas 72602-0840 (ARFW)

CONSIGNEE I

01ME', PFoInr L pE:0F-13F."p),

160-15 SH I.:'D F-lL' T Rr?
-L.LI I 'I I' D 1 P.-F

Qnlrn1r~rn

t. 0. ~75 (-' A 5 6
BE LINE SYSTEHS

F.: -r irPFwt'I r-C.IICI
| -:;. l ,. I II ! RI I T c-

I I Ii I I IT

- ~jjfI i. ''1111 1"" ' ii ' i ljgII " '
OATE

1 0'/C.:3,?4
BLIGIN S LID

STL#C{

P 3 0 6 '

RECEIVED IN GOOD CONDITION EXCEPT AS NOTED
FIRM:

PO1#: 115'7
3RACES. BRAC:KETS 1,101 0 l3P S
'./ 16" OR TT-IlC-I(EF
.. ABLE RAC-lKS TRAYS TRiUGH:A. OR
>ABLE ldAAY STL 16 GA OR THICkER
3ECTIIN I 7 SIGNED

It,

7.-3

I. I I4s -.( .'.-

-) 6- C'

E LV-IDI I PPDBY:-, w f DELIVEREDlBY-

9 4. ~ - -- - , - -.- -, - - - - - - .

(S
DATE:

/0 -5- Y ,

I

1

CIL0

0Uj

wz
z

0
0

C50

-. - - -

,, ,-, . , . ,; -

-l

I.- .- -



Q/A REC&ING REPORT 0
CLIENT/PROJECT NAME Th\ I 1\J4 REPORT NUMBER iAW( - ll~Uc
CLIENT/PROJECT NUMBER I t q c) -57a 7- 6i0- 973.3a- DATE RECEIVED 'g - tD -t4
RECEIVED FROM L - .- $Q% DATE INSPECTED Z - -9 -
PROJECT LOCATION Omega Point Labs INSPECTED BY: GLAriX7l.

QUANTITY MALRCON D CNAR ECPI ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL Y/N ER EXACEPTIO REMARKS

2 "I \4 m-> P--0thw am i'1 ~ o4 8- - -c

- -=-~ Y

___ __ - - -. - - ---

FORM
1/29/93



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc. 9Z 4 8
16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1142-0

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/19194 Their Truck 8/22/94 ,

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. P1000 Channel 20' $0.00

2. P1001 Channel 40' $0.00

3. P2558-40 40 $0.00
4" pipe straps

4. P2558-10 10 $0.00
1" pipe straps

"See Special Instructions Regar ing
Purchasing Specifications for Qu slity
Assurance Requirement"
QA Approval - -RILL

Date T -Ig 4 --

Special instructions Ordered By: Constance A. Humphrey

I Project #: \T/ A -r5,
Total

Shipping

Tax

$0.00

Invoice Total $0.00

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

Please include all Certificates of Conformance
to Catalog Specifications

-



U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 829-7044

C- no L <a, F Tc,: ,-- L -5 s

Invoice: 21630

949

Sold To: Date: 2 1 - '/ 'L



950

U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: Cv.c - C Date: ¢iSf'k'

Invoice: 21664
YOUR ORDER NO. JOB NAME

lV-it Z GTerms: 2%- 10 days, Net 30 days
QUANTITY - DESCRIPTION LIST UNIT DISCOUNT AMOUNT

4-

eel Tax Exempt

TAX

TOTAL
Received



Lf.S. Sales Co., Inc.
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

(210) 829-7044

August 30, 1994

CERTIFICATION OF COMPLIANCE

Cap-ga Point Labs
16015 Shady Falls Rd.
Elmendorf, Texas 78112-9784

Attn: Cleda

Customer Order No. 1142 Q

Material: 20' P-1000 (PS-200)

40' P-1001 (PS-200 2T3)

10 P-2558-10

40 P-2558-40

This is to certify that the materials shipped to fill the above

order have been manufactured in accordance with standard manu-

facturing procedures and specifications for these products.

U. S. SALES CO.

Johnny Boyd, President



Q/A RECEAING REPORT

CLIENT/PROJECT NAME 5lI /LrU PI
CLIENT/PROJECT NUMBER I lq1- 91i 2 a 32, -- 3
RECEIVED FROM (.\.. co -
PRO.IFCT I OCATION flmpna Pnint ILhab

REPORT NUMBER 14 \ix - I k qc
DATE RECEIVED T - DA -
DATE INSPECTED _ _ _

INSPECTED BY: C0) -1

FORM
1/29/93

I



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.9 5 3

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/19/94 Their Truck 8/22/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. P1000 Channel 20' $0.00

2. P1001 Channel 40' $0.00

3. P2558-40 40 $0.00
4" pipe straps

4. P2558-10 10 $0.00
1" pipe straps

"See Special Instructions Regar ing
Purchasing Specifications for Q ality
Assurance Requirements."
QA Approval (I-
Date 3- -g -d

Special Instructions Ordered By: Constance A. Humphrey

1 Project #: refly/ 5 /
Total

Shipping

Tax

$0.00

Invoice Total $0.00

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

Please include all Certificates of Conformance
to Catalog Specifications

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: Q('S' - Date: £Iz-,

Invoice: 21596
YOUR ORDER NO. JOB NAME

\4L Terms: 2%- 10 days, Net 30 days

G AtI DESCRIPTION LIST UNIT DISCOUNT AMOUNT

4e ,- X ,- - - -~kZI

) /

Received By C /; fi s - - alI Tax Exempt

TAX

TOTAL



955
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 RECERING REPORT
CLIENT/PROJECT NAME -E~IVA 6REOTNMR
CLIENT/PROJECT NUMBER -W .,RAEPORECUMERVED-
RECEIVED FROM c- DATE INSPECTED__I- 3L-
PROJECT LOCATION Omega Point Labs INSPECTED BY: P~Ari%

QANTITY MALco C ONAR XEo11- ACCEPTANCEK
ITEM DESCRIPTION P.O. NO. I.D. NO. MAI EXCEPTIO REMARK

_________________________________0____ ;m~

_ _ _ _ _ _ \cw ' t t A O Y>

FORM
1/29/93

CLi1
a-,



PURCHASE ORDER

Vendor:

Bill To:

957
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 Their Truck 8/30/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Hilti Bolt 1/4" x 2-1/4" 200 $0.00

"See ut......';^-, P.'rting
Purc~nlinr < for Quality
Assurrn;a R-quire e

QA Anproval i d -
Date e- -94

Ttl $0.-00- --
Special Instructions Ordered By: L.leda Patton

I Project #: TSI/TVA

Invoice Total $0.00

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Please include Certificate of Conformance.
Total

Shipping

Tax

$0.00



I - - No. 459-53-0'1

*FIRST ORIGI14AL* FTRT ORI-TIT
13 635 STEMMONS FREEWAY
F -MERS BRANCH. TX 7.5734

OMEGA POINT LABORATORIES
16015 SHADY FALL P3ROAD

, ELMENDORF

NOTES:
CLETA

,UST. PO #

iRDER DATE

8 /2 9 /94

1 ' 7 9 1 1

0-

114 Q

ORDER # SLS # SLS NAME SHIP LOC.

459353-01 1750 RIOHARD CARPENTER - -I

ACCT. NAME AND CUSTOMER PURCHASE ORDER NO.

1"7j OM!EGA POITNT LABORATORIES

11430

HAlIK YO-,U FOR CALL Ni. HTL Tr TCU3T'-DER E- E -V E 1-3Q-

ICK DAVITO E"iT 6109

ITEM #

1100041535605

ITEM DESCRIPTION

K'j!TK BO LT II 14- °14 0I/OE'X)

* s END OF STHIPPER * s *

DUE

H-LTT IS CLAS-SIFIED AS A -ARG BU5iNE

d7 3- a 0 3

SHIP B/O BIN-LOC SHIPMENT MODE

OLOCAL D BUS

ZTRUCK ] AIR

EIUPS O
CARRIER

BILL OF LADING X

FREIGHT COST

CHARGE TO CUSTOM-

E YES 2 NC

NO. OF PACKAGES

WEIGHT

------ LBS- O

DATE SHIPPED

PICKED BY

G(:
CHECKED BY

CEIVED BY I DATE RECEIVED PACKED BY

LE _ _ _ _

SUBJECT TO TERMS AND CONDITIONS ON REVERSE SIDE

CCT. #

.3 9 8 9

-w

,

.I

32-6 (1-92) 000964502 PACKING SUP



[I I - e w
i Z - E 0No. 45 353---

s vFIRST ORITHJAL r * FTR T RIGIN I2ALt * FIRST ORIGINAL*

1363.5 STEMMONS FREEWAY 136215 STEMMOTNS FREEWAY

F- MERS BRANCH. TX 75234 I FARMERS BRANCH! TX 75234

OMEGA POINTLABORATORIES OMEGA POINT LABORATORIES

16015 SHAUY FALL ROAD P 15015 SHADY FALL ROAD

4 59 3A 9 o!

a

ELiMENDORF

NOTES:
CLETA

,UST. PO #

RDER DATE

8/ 29/94

TX 78 112

0

To ET MENDORF

NOTES:
CLETA

GUST. PO #
114 SQ

I TX 78112

0

'11 i,85

OT1DER # SLS # SLS NAME SHIP LOC.

459353- 1 1750 RTCHARD CAPPECiTER I1

CCT. #

a q a 9

ACCT. NAME AND CUSTOMER PURCHASE ORDUER NU.

1771 OMEG=A POINT LABI-RATOR7ES

________________________________ j

DDAATT

8- a7-I1

-1 14 anz

'HAN:-TK YOU FOR CALLIN1G HILTT CUSTOMER 'SERVIE
'ICK DA-VITO EXtT 5109 /

SUBJECT TO TERMS AND CONDITIONS ON REV6 0

I 7 q- 3 ) r-0 O

I
I

202-6(1-92) 000964502 COPY



09/13/94 14:52 'B1 918 252 6558 HILTI PUR li 002

Date: September 13, 1994 6400South 122nd EMAve.
P.O. Box 21148

Customer: omega Point Laboratories TPhne(918)K2526000
Telex No. 686124

Customer P.O.: 1148-Q FaxNo. (918) 252-568

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 llL41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTM Specification A510 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
Ai08.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4'J x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Rex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolts conform to the description provided in Federal
Specification FF-S-325, Group II Type 4 Class I, Interim
Amendment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTH
B633-85, Type III, SCI.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94,
1OCFR part 21 and 10 CFR 50 Appendix B. Additionally, they meet the
requirements of the above referenced purchase order number.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

3M '
coc2a

SEP 13 '94 14:54 1 918 252 6558 PAGE.002



e
Q/A RECE ING REPORT

CLIENT/PROJECT NAME TsW -TVA
CLIENT/PROJECT NUMBpEA \. Aq -L7¶S i:-
RECEIVED FROM O

PROJECT LOCATION Omega Point Labs

REPORT NUMBER I4 3A ? I t-A
DATE RECEIVED 8, 30 -94
DATE INSPECTED E- 3C -'?
INSPECTED BY: OBt r1& Ž

QUANTITY CON CE_ ACCEPAC
PONO1..N. MATLREC CW'#AWHE EXCEPTION, REMARKSITEM DESCRIPTION P.O. NO. 1.D. NO. y/N Y/N RfANEY

a 1-Y- Ore R m . Accept.U21 Hld Rcj

tLL 61 T JLJ L) l~ 03 l v to s3* Y- -

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

FORM
1/29/93

cLO



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratoriesei,fI

16015 Shady Falls Road, Elmendorf, TX 78112-9749 '

(210) 635-8100 FAX: (210) 635-8101

PO Number:

1151-Q

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/31/94 Their Truck 8/31/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

O 1. Kwik Bolt 11 3/8"x3-3/4"
000453647 200 $0.00

2. Drill Bit 1/2"x6" 1 $0.00
000280370

3. Kwik Bolt 11 1/2"x7" 100 $0.00
000453795

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require etso"
QA Approval '1
Date 8 -'?A--q4

Special Instructions Ordered By: Kerry Hitchcock Total $0.00
Please include Certificate of Conformance. Project #: TSI/TVA Shipping

Tax

Invoice Total $0.00

Hilti, Inc.
853 Isom Road

San Antonio TX 78216



SC3 %
Ji U;

STORE NO. ASSIGNED F.O. NO.Tulsa, Oklahoma 74146
Phone (918) 252-6000
.- E-NEW ACC'T. 0l ADDRESS/NAME CHANGE

I -ACCoU NUMBER -
,.' ', t7I f

B NAME jf ,i 'I I

L STREET'- ' I
L
P0TY| BOX

0 CITY ISTATE IZIP

-A

K-
E

W-

I I1- I I I I I

I a
CUSTOlMER PMUPNE NUMBEt

X REFERENCE NO.

I PURCHASE ORDER NUMBER

( )
S
H
I.
P

T
0

| 01 = Trans. 02 = il. El 3 = Telecom 0 4 = Non-Res. 05 = Res. CITY | STATE ZIP I I I I
01 1 = Maint. 0 2 = Renov. 0 3 = New Const. 4 = OEM I

.El 5 = Manufactrnng 0 6 = Resale 0 7 = Expolt TAX STATUS COMPLETE ONLY IF APPUCABLE

| 1 t Local. 0 2 = State. 0 3 = Fed. 0l4 = Not Sold to Gov. Agency ID | Ship to T/S For Delivery (0 Confirms Prior Whse. Shipmt.

| 0I = Local E 2 = State. 0 3 = Fed. 0 4 = Not Sold to Gov. Project APPROVAL #

. O 1 = Office 0 2 = Job Site Ijllilf . CUSTOMER SITE
- I - I ____________________________________________________

FYES I NO I IF YES KEY JOB SITE # T I I I I I
PROMO CONTRACT #

z Z-

7 / _/_ _ / I
1/ 7 -_ I/

NOTES/SHIPPING INSTRUCTIONS

DEULVERY: = COMPLETE = PARTIAL AS SHOWN CASH | AMT.
BALANCE TO BE SHIPPED. CHECK # RECD. $

DRIVER'S UCENSE # STATE EXP. DATE PHONED IN
I I ORDER J NAME

UINE TOOL PRDCTSRILN. 1
NO. MODEL PRODUCT SERIAL N - ITEMS INDICATED BY (*) HAVE LIMITED

SHELF LIFE. RETURNS FOR CREDIT MORE
THAN (30) THIRTY DAYS PAST INVOICE DATE
WILL NOT BE ACCEPTED.

I I I I I I I I

.I II I I I I I I

I _ _ _I I I I I I I I I

SUBJECT TO TERMS AND CONDITIONS
ON REVERSE SIDE.

I

I
CUSTOMER'S INmALS

X W Al4--
Salesmen are not authorized to make warranties
regaa-Ing specific app lcationo -

CUSTOMER'S V I
SIGNATURE X I ll C
DATE TITLE I

TOTAL ORDER

$

TAX . -

FREIGHT

NET ORDER $

SHIP C.O.D. 5

APPROVED BY

DATE ENTERED TIME

S.E. OPERATOR

0
D
E
S

I // 5/ L

II

-

�'/K_ 3 __1/v

k

Tnn I CZ I- "_ I ' - 1I _--.- - -?
-, -



09/13/94 14:52 e1 918 252 6558 HILTI PUR QoGG 4

Date: September 13, 1994 S400Sol&hl22nidEas Ave.
P.O. B3C021148

Customer: omega Point Laboratories Phone (918)K 7212 l
Telex No. 6866124Customer P.O.: 1151-Q FaxNo. (918) 2524588

Subject: Certificate of Conformance

Quantity: 2 Boxes 318.x 3 3/4 HKBII(Item *000453647)
1 Box 1/2 x 7 HKBII(Item *000453795)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 11L41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTN Specification A510 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
A108.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Hex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolts conform to the description provided in Federal
Specification FF-S-325, Group II Type 4 Class I, Interim
Amondment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type III, SC1.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94,
1OCFR part 21. and 10 CFR 50 Appendix B. Additionally, they meet the
requirements of the above referenced purchase order number.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

coc2a

SEP 13 '94 14:55 I 918 252 6558 PAGE. 003



00/A RECASING REPORT
CLIENT/PROJECT NAME rZl /1VA
CLIENT/PROJECT NUMBERI 1 Mcb- °t 1 S53
RECEIVED FROM P A
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 1441 .i-qkk
-SS4 DATE RECEIVED_______
__ :17DATE INSPECTED 9/30#4
- INSPECTED BY:__ __ _

0 NIT MTL FE-C CT tR ECE10,ACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. MAyL Y/N MER EXCPTIONAC N REMARKS
Orde RRw JI _ [n- ccept HlIRfir

-~e l -l% --h 4-' - .U1a X - .== -.

'5, _ _ _ - --

iA4le k (Th ____ -- iCB10 4j-4 /; 7 -vzm - -=

_ __ __ - - - -, - -

FORM
1/29/93

CT
C.1



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

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"x41f/A' i ,

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval Q
Date B/Eg /9-4

I tv L *1

Special Instructions Ordered By: Gleda Hatton

I Project #: TSI/TVA

Invoice Total $0.00

Steve Hood
Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Certificate of Compliance/C,04 1 .. 4lee
Total

Shipping

Tax

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.

$0.00



CUSTOMER COPY
- 8 6 A

I~~~~~~~~~ - - .-I ..-..----.-I..

STORE NO. ASSIGNED F.O. NO.Tulsa, Oklahoma 74146
Phone (918) 252-6000

X REFERENCE NO.

E ADDRESS/NAME CHANGE

IC U. T /, 7 7v2; '

ISTATE ZIP

CUSTOMER PIE NUMBER I PURCHASE 0QER NUMBER

S, ' 11'- /'f-/
7) 7-

!'

T
0

El I = Trans. C 02= Ubl- 033 = Telecom El 4 = Non-Res. Os Res. ITISAEIZP I I I I I I I I
0 1 = Maint. l 2 = Renov. El 3 = New Const El4 = OEM T S |
E3 5 = Manufacturing 0 6 = Resale El 7 = EportTAX STATUS COMPLETE ONLY IF APPLICABLE

E l = Local El 2 = State. 0 3 = Fed. El 4 = Not Sold to Gov Agency T E ( Ship to T/S For Delivery (D Confirms Pnor Whse. Shipmt.

El 1 = Local 0 2 = State. l 3 = Fed. E 4 = Not Sold to Gov. Project

EI = Office E 2 = Job Site

I FC ; F M ] n IVF K(FV9 ff.R CITr Y 1 I I 1 1 1

EM;YI1li CUSTOMER SITE
I -

PROMO CONTRACT #

', /- '-9 //
/ 7 _- = _-

I I

DEULVERY; 3 COMPLETE O PARTIAL AS SHOWN CASH 3 AMT.
BALANCE TO BE SHIPPED. CHECK # RECD .S

DRIVER'S LICENSE # STATE EXP. DATE PHONED IN
-ORDER NAME

UNE TOOL PRODUCT SERIAL N*.
NO. MODEL IPRDCSEILN jITEMS INDICATED BY (*) HAVE UIMITED

SHELF LIFE. RETURNS FOR CREDIT MORE
THAN (30) THIRTY DAYS PAST INVOICE DATE
WILL NOT BE ACCEPTED.

I I I I I I I

I I I I I I
I

I
CUSTOMER'S INITIALS

x
Salesmen are not authorized to make warranties
regarding specific applications -

CUSTOME v
SIGNA )E X 71'
T3 TIT3E I

TOTAL ORDER

$

TAX

FREIGHT

NET ORDER $

SHIP C.O.D. S

APPROVED BY

DATE ENTERED I TIME

S.E. OPERATOR

TOOLS WARRANTED TO ORIGINAL PLURCHASER ONLY

El-NEW ACC'T.

B NAME

L STREET
L

TP0° BOX

- CITY

R
K~
E D-
T * .

C l-' ilSl l

0
D
E
S

.

NOTES/SHIPPING INSTRUCTIONS

i1 1 I I I I I I I

SUBJECT TO TERMS AND CONDITIONS
ON REVERSE SIDE.

I

. . . . . .

--

I I I

000965350 -F-331 (2S92)



Date: October 13, 1994 8400South1d E&AAv.
P.O. Box 21148

Customer: Omega Point Laboratories Inc. Tuls, OK 74121 mom

Telex No. 896 824
Customer P.O.: 1159-Q FaxNo. (91 8) 252-G58

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 A510 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
A108.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Rex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolts conform to the description provided in Federal
Specification FF-S-325, Group II Type 4 Class I, Interim
Amendment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type III, SCI.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

JM
coc2a

OCT 14 '94 12:12

10/14/94 12:10 V1 918 252 6558 @ 002/002HI LTI PUR

1 918 252 6558 PAGE. 002



Q/A REC VING REPORT
CLIENT/PROJECT NAME t Il/BA
CLIENT/PROJECT NYMBER liqb-q-71I-814+
RECEIVED FROM a~l brO3!J~ .5L
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER 1FA7 . I 14C
qql S7-04 DATE RECEIVED 1 - 9(-4

CD- DATE INSPECTED _ _ - ___
IN5vPFCr.Tif RY:

QUANTITY ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MAIL IN CWAIR EXCEPTION REMARKS

Oprde Rp* gR __ _ - -CeD -~ R~iP

;.'x'A;" ZMa .I4. 5 o u,-l Co,-) Y tj 6nto NSU L --

A______ _ C, A D _ t§. IJ y --
ACMUI 0 SZ b - -j t Y 0 f64 c

-. - '___________

_______-- - - -

FORM
1/29/93

CD)
Co



VffY . WESTERN,, INC. hUa 4u ac*,hg
UZ4 ULYMPIU BLVD. F.U. BOX 1399

MONTEBELLO, CALIFORNIA 96640-1399
TELEPHONE (213) 723-8919

,. I FAX (213) 728-5023 ^

Ramsey Electric Supply Co.
2311) Poseville Blvd.
Chat tan)oga, TN 37 401 I Omega Point Lab

16015 Shady Falls Rd.
Elmendorf, TX 78112

Attn: Jim TVA Field Eng.
MARQK: 1029342

Rmerv Air Frt ACCT4 541-015-053 3rd Party Bil

06- 1Ifi9 -0I01-I24
2000-0012-24

06- 1)D7 9- 1317- ta2
06-- D'19-1896-S3O

4" StI. Ladder 1- 1 24"W
Flngd Sti Cover, Str 24"W
Adj. Riser Conn. Pair
lftver C(omn. 1"FIg 3" Gap

1

I . . . .

PLEASE PAY FROM THIS INVOICE - NO OTHER STATEMENT WILL BE SENT. THANK YOU. NO ADJUSTMENTS WILL BE MADE ON SHORTAGE OR DEFECTIVE

MERCHANDISE UNLESS CLAIM IS MADE WITHIN 30 DAYS FROM RECEIPT OF SHIPMENT. MERCHANDISE IS NOT SUBJECT TO RETURN FOR CREDIT UNLESS

AUTHORIZED BY THIS COMPANY.
INTEREST AT A RATE OF 1'/a% PER MONTH WILL BE CHARGED ON ALL PAST DUE INVOICE.

TERMS: NO GOODS TO BE RETURNED OR CREDITED WITHOUT OUR CONSENT. GOODS COVERED BY THIS INVOICE WERE PRODUCED IN ACCORDANCE WITH

THE APPLICABLE PROVISIONS OF THE FAIR LABOR STANDARDS ACT OF 1938, AS AMENDED. PRICES ARE IN ACCORDANCE WITH GOVERNMENTAL REGULATIONS.

WHILE PRICES SHOWN ARE THE CURRENT PRICES, ORDER WILL BE BILLED AT PREVAILING PRICES AT TIME OF SHIPMENT.

PACKING LIST
THANK YOU --f

CZ>

PAGE 1 11e

7 / 25 /9 4

14739
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2
3
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971

STOP!
READ THIS NOTICE

THIS SHIPMENT IS YOUR PROPERTY

The carrier accepted responsibility for safe delivery when he accepted and signed for your
merchandise. When it arrives:
* Check tray, fittings and miscellaneous details including hardware for external damage.
* Check part count and make sure you received everything that is shown on the packing

list.

IF THERE IS A PROBLEM:
1. Make a note of the damage on the face of the shipping receipt. Example: "2 damaged 12'

Trays - Feb 25 - John Doe.' You may now accept the shipment and you can keep the
damaged material or let the carrier keep It. Do not ship it back to P-W and do not throw
It away. If you let the carrier keep It. make a note of that on the receipt too. Don't
assume that the carrier or yourself will remember what happened to the items later. If
you lose the damaged material the claim Is dead. If the carrier loses it. it's his problem.

2. Make a detailed note for yourself, like 'Bent Rungs, two 1C31-0012-12, 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.



o9,>0;S Q/A RECAJING REPORT *
0 '-ffs / .j'V4

CLIENT/PROJECT NAME ___________ REPORT NUMBER ilA3 - I q 6
CLIENT/PROJECT NUMBER I VA (OD-971 ?- -97,D657 - DATE RECEIVED 7- -,I
RECEIVED FROM DATE INSPECTED 72 Zo DATE
PROJECT LOCATION Omega Point Labs INSPECTED BY:

ITEM DESCRIPTION P.O. NO. UATY NO. MATL YC CNTINER EXCEPTION ACCEPTANCE REMARKS
Or ,de R -n Accept Hold fli

2- -- -0¢ - - IICl-3b -" - - - - =-=-

FORM
1/29/93
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Southwestern Wire Cloth

P.O. BOX 35608 1831 W. SAM HOUSTON PARKWAY N.
TULSA, OKLAHOMA 74153 HOUSTON, TEXAS 77043

(918) 251-2679 (713) 973-2959
FAX (918) 251-0375 FAX (713) 973-1857

SOLDTO

ORDER NO:
PAGE:
DATE:

REQ. SHIP DATE:

9,73

SHIP TO - :.: - --

-. pl

I I I ; 1
--- I

=NV k I

SEE REVERSE SIDE FOR ADDITIONAL TERMS AND CONDITIONS OF SALE
PACKING LIST

I .7. -=..
,MEN

.



This M emorandum is an acknowledgement that a Bill of Lading has been issued and is not the Onginal Bill of Lading. nor
a copy or duplicate. covering the prope rry named herein, and is intendc

..!)MWf *. Io.)

ICC-MC 190566

SH M SBIL NO._ _ _

S SORDER NO. Cannonball Trucking, Inc.
PO. Box 262523, Houdon, Texo 77207-2S23 * 644-7300

CONSIGNEES ORDER NO. Fax # (713) 644-9431

C.Mt, l1Rf10')

q)ICC JI, C] LOCAL C

RECEIVE, subject to the classrications and lawfully tiled tariffs in elect on the date of the isae ot thiEs Eil of Lacting, the property descrrbed above in apparent good order. eueopt as noted (contents and tondition of montents of packages

unknoawn,) marked, consigned, and destined as indicated above ethch said cann (the w ord caer being uerstdeitud dtogoulut ths cntrat as meaning any person or orporation in possession of the property under the contract) agrees to carry to its

usual place ot delivery at said destination. it on its rmote. otherwise to detiver to another camer on the mute to said destnation. It is mnutuatly agreed as to each carrier ot all or any ol, said properny over atl or any poonion of said route to

destination, ag as to each pany at any ime rnterested in all or any at said projerty. that sway stioe to be perfaored bheneutter shae be tsubjetd to all the bilot taing tens and oonditiots in the goveming dissiticatairaonthe date ot shipment.

5hippe h6ereby tertitips that he is lasifar with all the bid ot lading terms and coitihons in the governing classitication and the said tertrs ad condtions are hereby agreed to by the shipper and arepted tor himselt and his assigns.

SHIR;'S NAME' . ,, r RECEIVER'S NAME

BY . RECEIVED ABOVE ARTICLES IN GOOpO) DER CONSIGNEE

IDATE. BYATE

db t moves between two ports by a camer by water, the law reqires that the big of hiding shald state dwher n ilEs carers or eis . t

--ere the rote is dependent on value, shippers are nequired to state in wiftig the agreed
o value of property hereby sperhically stated by the shippwr to be not eroceedeig: $ per

'is understood and agreed that payment in ll tor work authorezed hereunder shag be due seven (7) days altr date hereo aid itnot paid in kW within thrty 130) days, aD amounts due shall carry interest at the rate oeighteen (18%I) per cent pe

ennum, in the event the daim is reterned to an attorney for handlng, the defendant shatl bear ful respontqh for all 
t
egal ees amd airy eterest esperse oriquent thereto.-

CANNONBALL TRUCKING, CARRIER I hereby certify that the dates and time shown is correct. " . "

P.O.BOX 262523 CARRIER CANNNBALL TRUCKINGINC. DATE -
Houston, Texas 77207-2523 DV / . 77: <'DRIVER /f t g

Permanent post office address of calier All Amounts due under this waybill are due and payable in Houston, Harris County, Texas

CONSIGNEE COPY

led solely Ior tiling or record. 5580 8
CTI W/B NO. -

CTI CONTROL NO.

DATE 7 -i

INTRASTATE O

RELEASE NO..

9 ( 4

FRO SHIPPER - TO: CNNSIGNEE ,7 '

&pDRESS/ SIR ADQR /7r '>~/ X X Ao 4 o (

CITY STATE ZIP crrr ATZI-

LOCATION / / DOCK SHIP LOCATION DOCK SHIP

LEASE RIG. WELL NO LEASE RIG. WELL NO.

DRIVER TRUCK NO. TRAILER NO. EQUIPMENT USED LENGTH WIDTH HEIGHT

BILL TO: // - TARIFF MILEAGE REGULATED BY TARIFF

SPECIAL INSTRUCTIONS: .. PLUS MILEAGE ITEM NO. COLUMN NO.

C.OD. CHARGE JSHIPPER 0
PCS. COMMODITY OR SERVICE RENDERED HRS/ANEIGHT RATE AMOUNT E PA ONSIGNEE

PCS CMO iT .O .E PAID BY .. .
Al qOM.Subtect 10 Secton 7 of Conditions ot

- appl /o Iable bill of lading, it this shipment is tobeld elvered tthe consignee witeu rcurse
on fth consignom consigo salsign the
tollowingh statement.

The carner shall not make delivery of this
shipen wthout payment of freight and all
other lawful riarges

FUELSURCHARGE Signature of Shippert

If charges are to be prepaid, nte or
EXTRA STOPS stamp here. 'To be Prepaid.'

IJ EXCLUSIVE USE OF VEHICLE REQUE STED -
If charges are to be C.O.D. the carrier

accepts no such responsibility, unless
EXEIED SERVICE REQUESTED_________ amount is here specified and this section

signed by consignor.

TOTAL m
PICK-UP RECORD (To be completed at Shipper's location) C.O.D. Amount

SHIPPER NOTIFIED OF ARRIVAL LOADING BEGAN LOADING COMPLETED UNIT RELEASED

Date Time Date lime Date Time Date Time Signature of Shigoer

REASN FO DEAY I LOAINGIIF NY)ReceivedREASON 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. NAME SHIPPER'S AGENT TITLE Agent or Cashier

DELIVERY RECORD AND RECEIPT (to be completed at Deliwy lotion) Per__

CONSIGNEE NOTIFIED OF ARRIVAL I UNLOADING BEGAN UNLOADING COMPLETED UNIT RELEASED (The signature here acknowledges only the
amount prepaid.t

Date Time Dime | Date iTme Date Time

REASN FR DLAY N ULOAING IF NY)Charoes Advanced
I hereby certify that the dates and time shown above are correct

CONSIGNEE CO. NAME BY CONSIGNEE'S AGENT TITLE



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME Ts I /T LiA4-

CLIENT/PROJECT NUMBER It c 6 -q7CfR 3( *9-7
RECEIVED FROMA&Aoth Kt++ stXu

nmanna Pnint I ahe

REPORT NUMBER I '374 - llqb_
DATE RECEIVED _-___-_4
DATE INSPECTED _)- I_;__4

*4 Anarnn- (I z. - -

. C~AlD CEHT.
GUANTITY- MAXJ CWOCMT. E ACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. y/N YIN NTEOtRgY EXCFPTIONA REMARKS
.U . Ordor• IL J R r, -LHol Ra

- - -

-- -

FORM
1 29193 Cn
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PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, 9z7 6
16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1126-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/11/94 | Their Truck 17-12-94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1/2" Medium Lock Washers 1000 $0.02 $23.00

2. 1/2" Finished Hex Nuts 1000 $0.04 $40.00

"Ser Spocial Instructions Regarding
Purchasine Specifications fnr Quality
Assurance Requirements."
QA Approval C Pi
Date 1 -9 4

A -- -- -- -ATot a l- $63.00
Special Instructions Ordered By: ileda Patton

Project #: TSI/TVA

Invoice Total $67.88

Randy
Alamo Bolt & Screw, Inc.
10101 Jones Maltsberger

San Antonio TX 78216

Please include Certification of Conformance.
Total

Shipping

Tax

$63.00

$4.88



Bolt and Screw, Inc.

TO:

e

I.:Irt-l I3 i r l'1- I Ni L.. JI2.:yf I I F~ I E. ':; SHIP TO:

E1L.\D-'R' T X-. 7':il 1Z YF1..'- I "J. .

ACCOUNT NO. SALESMAN PURCHASE ORDER NO. SHIP VIA COL PPD DATE SHIPPED TERMS INVOICE DATE PAGENO.

OT.OTY. OTY. PROD.
ORDERED SHIPPED OACK LINE PART NO. DESCRIPTION UNIT PRICE EXTENDED PRICEORDERED SHIPPE ORDERED LINE_____

(j(,I4) j 11/lit) (.-J I /f; iL: jIJIL. IP1 Ir I I1. K diC: J. L1-::E; . I( j1
1 I)R1 N (14)4 [,,lrl: 1 ,1

1  
: I -: l1 11 I i 1 ' : ; it NC: 4. t w.

SALE AMOUNT

SALES TAX

.IiiI~'u LY ., ci'THANK YOUTOA
1. 1, / - /, TOTAL

I'

i: J.92l NV 1:: NOi. 0. 4 (.I' g, '

II Q l 1l 8.tll' 1 .. I '.:. R.E~.I-1
;k.;ir, f 41`1 :.lt I....... F, [ X .. I IZ I;.t(
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Steel forms for deck wall and sides.

Pouring concrete into steel forms for deck.
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Finishing concrete surface.

Finished concrete surface.
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Steel forms for deck top and bottom.

Pouring concrete into steel forms.
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Finished concrete surface.

Assembling concrete sections into completed deck.
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Installation of thermocouples onto test items.

Interior view of instrumented junction box.
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Assembled test deck, standing upright.

Base plate material mocked-up on bottom of set of 4 in. conduits.
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Pre-buttered base plate material installed at base of 4 in. conduit set.

Pre-buttered panel to be installed on lower rear of 4 in. conduit set.
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Pre-buttered panel installed on lower front of 4 in. conduit set.

Panel secured with threaded rod, washers and nuts.
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t
Pre-shaped sections, cut lengthwise, installed on corners of 4 in. conduit set.
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Sides of conduits and radial bends pre-buttered prior to panel installation.
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Close view of threaded rod, washers, nuts and panel strips used at joints in
enclosure containing 4 in. conduits.
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Pre-buttered panel installed on side of 4 in. conduit set.
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Pre-buttered cut pre-shaped section installed at corner of 4 in. conduit set.
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Pre-buttered cut pre-shaped sections installed at corners of 4 in. conduit set.
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Pre-buttered panels installed as upper base plate.

Pre-buttered panels installed as upper base plate.
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Fully installed upper base plate configuration.

Panel installation complete on set of 4 in. conduits.
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installed on set of 3 in. conduits.

Additional thermocouples installed on set of 1 in. conduits.
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Base plate installed on bottom of 3 in. conduit set.
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Installation of upper base plate on 3 in. conduit set.
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Installation of threaded rod at joint in panels in 3 in. conduit set.
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Panels secured at joint location with threaded rod, washers and nuts.
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Pre-buttered, scored and folded panel installed on upper portion of 3 in. conduits.
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Joint between panels in 3 in. conduit set.
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Upper base plate installed and
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panels in place on 3 in. conduit set.
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Pre-buttered, separate panels installed on 1 in. conduit set.
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Bottom base plate installed on 1 in. conduit set.

Bottom portion of joint in 1 in. conduit set.
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Upper base plate installed on 1 in. conduit set.

Panels secured with stainless steel tie wire.
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Pre-buttered, scored and folded panel installed on bottom of junction box.
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Pre-buttered, scored and folded panel installed on bottom of junction box.
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Pre-shaped conduit section install(
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edon conduit below junction box.
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Pre-shaped conduit section installed on conduit below junction box.
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Stress skin overlaps secured to junction box enclosure.
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Bottom base plate installed at base of conduit below junction box.
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Scored and folded panel installed on

Scored and folded panel installed on

top portion of junction box.

top portion of junction box.
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Scored and folded panel installed on top portion of junction box.

. *w,
, .4

; v

IF- I

t,1 - V

Pre-shaped conduit sections installed on conduit above junction box.
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Upper base plate installed at top

1000

of conduit above junction box.
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Sections of pre-shaped material fit into place at junction box to conduit interface.
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Sections of pre-shaped material fit into place at junction box to conduit interface.

Pre-buttered panels installed on upper support member.
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Pre-buttered panels installed on upper support member.
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Pre-buttered panels installed on upper support member.
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Pre-buttered panels installed on upper support member.

Corner of junction box enclosure filled with trowel grade material.
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External stress skin wrapped around 4 in. conduit enclosure.
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External stress skin wrapped around 4 in. conduit enclosure.
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1 0I

Washers and nuts covered with mounds of trowel grade and patches of external
stress skin, stapled in place.
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Trowel grade material applied over external stress skin patches.

V
External stress skin installed on bottom of junction box.
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External stress skin secured to junction box enclosure with staples.

External stress skin secured to junction box enclosure with staples.
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Section of pre-shaped material installed over external stress skin under junction
box, and secured with stainless steel tie wire.
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External stress skin wrapped around junction box enclosure.
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Joint in external stress
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skin stitched with stainless steel tie wire.

3 in. conduit enclosure wrapped with external stress skin.
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1 in. conduit enclosure wrapped with external stress skin.

Skim coat of trowel grade material applied over all external stress skin.
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Installation of test deck onto test furnace.

Test deck prior to start of fire exposure.
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Completed installation of conduit enclosures.

Test deck prior to placement onto test furnace.
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Stainless steel tie wire installed over skim coat of trowel grade material.
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Furnace interior during fire exposure.

Test deck after thirty minutes of exposure.
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Furnace interior during fire exposure.

Furnace interior during fire exposure.
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Furnace interior during fire exposure.

Furnace interior during fire exposure.
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Furnace interior during fire exposure.

Furnace interior during fire exposure.
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Test furnace at end of fire exposure period (one hour).

Test deck removed from furnace for hose stream test.
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Test deck prior to water hose stream test.
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Water hose stream test.

Water hose stream test.
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Water hose stream test.

Test deck after water hose stream test.
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Test deck after water hose stream test.

Test deck after water hose stream test.
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Test deck after water hose stream test.

Test deck after water hose stream test.
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Test deck after water hose stream test.

Base plates on bottom of 1 in. and 3 in. conduit enclosures.
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Bn an 3i
Base plates on top of 1 in. and 3 in. conduit enclosures.

Base plate on top of 4 in. conduit enclosures with junction box.
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Bottom of junction box.
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Base plate on top of 4 in. conduit enclosures.
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External stress skin and trowel grade mounds removed from 4 in. enclosure.

Material removed from upper left front corner of 4 in. enclosure.
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Joint section of 4 in. conduit enclosure.

Char layer removed exposing external stress skin.
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Material removed from upper front of 4 in. enclosure .

Material removed from front of 4 in. enclosure.
p, A Po

V.V
J. ATOS



Report No. 11960-97259
Thermal Science, Inc.

November 28, 1994
APPENDICES

Material removed from upper right side of 4 in. enclosure.

Material removed from right side of 4 in. enclosure.
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Material removed from left side of 4 in. enclosure.

Material removed from upper left side of 4 in. enclosure.
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Upper interior of 4 in. enclosure.
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Material removed from upper front of junction box.
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Material removed from lower front of junction box.
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Material removed from conduit below junction box.

Material removed from support member below junction box.
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Material removed from support below junction box.

Material removed from lower left side of junction box.
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Material removed from lower right side of junction box.
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Material removed from upper sides of junction box.
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Material removed from conduit above junction box.
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External stress skin removed from 3 in. enclosure.
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Material removed from upper front of 3 in. enclosure.

Material removed from front of 3 in. enclosure.
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Material removed from right side of 3 in. enclosure.

Material removed from lower rear of 3 in. enclosure.
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Material removed from upper right of 3 in. enclosure.

Material removed from upper portion of 3 in. enclosure.
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Material removed from upper front of 1 in. enclosure.

Material removed from front of 1 in. enclosure.
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Material removed from left side of 1 in. enclosure.

Material removed from left side of 1 in. enclosure.
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Material removed from right side of 1 in. enclosure.
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Material removed from right side of 1 in. enclosure.
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THERMO-LAG® INSTALLATION DETAILS
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TROWEL GRADE
THERMO-LAG 330

(

TROWEL GRADE
THERMO-LAG
SKIM COAT

rw ---
I

mw. - -

;rA

CONDUIS
(7YP)

=--7--!

_---EXTERNAL STRESS
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6- MIN (TYP)

-IE WIRE
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330 BOARD
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UJ



06 0
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TROWEL GRADE
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C16-C16
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FIRE RATED CONCRETE
/ E CEIL IN/FLOOR ASSEMBLY

. I .- .-
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A16
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-IC16
JOINT (SEAM)
SEE DETAIL D16
(TYP)
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G16
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PLAN

'-EXTERNAL STRESS
SKIN
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THERE-LAG
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- 1 -- TROWEL GRADE
- THERMO-LAG 330
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STRESS SKIN FOR
JOINT REINFORCEMENT
PER DETAIL D16
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JOINT BACKING BOARD
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I
t
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TEST REPORT TRANSMJITAL FORM

To: Rubin Feldman
Thermal Science, Inc.
2200 Cassens Drive
St. Louis, MO 63026
(314) 349-1233

Re: Project No. 11960-97259

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,

H ert L
Fire Test Technologist

c.c. Mark H. Salley
TVA
Watts Bar Nuclear Plant IOB-1M
P.O. Box 2000
Highway 68 near Spring City
Spring City, TN 37381
(6 copies)

Omega Point Laboratories, Inc.
16015.Shady Falls Road

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

800-966-5253




