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ABSTRACT

A group of seven aluminum conduits ranging from 2 in. to 3 in.
diameter, a group of two 1 in. diameter steel conduits, a group of
three 3 in. aluminum conduits and a large junction box, 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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INTRODUCIOQN

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

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

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

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

OBJECTIVE

The objective of this project was to evaluate a specific assembly for use as a 1-hour
fire-protective envelope for redundant electrical systems. The entire program was
carried out in accordance with the Tennessee Valley Authority (TVA), TEST
PLAN, One Hour Fire Endurance Tests of Conduits Protected with the TSI
Thermo-LagFire Barrier System, Revision 1 and Supplement 1 to the U.S.
Nuclear Regulatory Commission Generic Letter 86-10, both of which may be found
in Appendix B of this document. For reasons of clarity and to reduce redundancy,
many items discussed in the Test Plan have not been duplicated elsewhere in this
document.
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TEST'PRO1C~l~TUEE

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:

Temperature
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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 are built up 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 -0.015 in. WC pressure at the bottom of the specimen.

TERMOCOUPLES

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 (±1.1°C)," and covered
with Teflon® PFA insulation. The Teflon® insulation material begins to break
down at temperatures above 500'F. Temperature readings above 500'F can not be
guaranteed as accurate since the thermocouple conductors may no longer be
adequately separated.
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DATA ACQUISITION SYSTEM

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

HOSE STREAM TEST

According to the Test Plan, following the fire exposure test, the test specimen is
removed from the test furnace, 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 ASSEEMBL

TIES 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- 1-112 in. up from the bottom of
the channel frame. Wooden forms were placed within the framework to provide
blockouts for conduits and thermocouple leads to pass through the finished slab.
Normal weight concrete was poured into the slab frame 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, lengths of 12 in. steel
channel were 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

mg Concrete test slab thet

....... .... p. . .

.. . .. ., ,... . .. ...

0 ..

" 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
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
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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 TElMS (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
3" Aluminum Conduit 2.41 lbs/lin.ft

3" Aluminum Condulet LB 5.84 lbs
2-1/2" Aluminum Conduit 1.81 lbs/lin.ft

2-1/2" Aluminum Condulet LB 4.90 lbs
2" Aluminum Conduit 1.12 lbs/lin.ft

2" Aluminum Condulet LB 2.96 lbs
1" Steel Conduit 1.49 lbs/lin.ft

1" Iron Condulet LB 1.70 lbs
5'x3'x2' Steel Junction Box 193.75 lbs

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

Thermo-Lagg 330-1 Materials

Thermo-Lag® 330-1 materials were supplied by Thermal Science, Inc. (TSI), St.
Louis, MO. Each Thermo-LagO 330-1 V-ribbed panel is 5/8 in. thick (nominal) x
47 in. wide x 77 in. long, with the stress skin monolithically adhered to the panel
on one face. The stress skin is installed adjacent to the surface of the protected
device. Other materials supplied by TSI were Thermo-Lag® 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-Lage 330-1 components, but
furnished by other vendors to TVA as commercial grade products included: 16
GA type 304 stainless steel annealed tie wire, external stainless steel stress skin
ASTM E-437 (type 304, plain weave and 8x8 square wire cloth, 0.017 in. wire
diameter).

TEST 1T (CONDULTTS AND JUNCTION BOX)

The 5 ft wide by 3 ft high x 2 ft deep steel junction box was fastened directly to the
slab wall with anchor bolts. The box was positioned to be in the lower, right hand
corner of the furnace during the test.

A group of three 3 in. diameter aluminum conduits was installed to one side of
the junction box to be in the lower left hand corner of the furnace during the test.
Each of the three conduits passed through a rectangular blockout in the concrete
wall and entered an aluminum condulet LB (long side parallel with the slab).
The conduit then extended vertically, along the slab, and was capped with a
coupling and a plug. The three conduits had an overall vertical dimension of 36
in. and were spaced 6 in. apart. All three conduits were fastened to the wall with
unistrut supports and conduit clamps in two places (spaced 18 in. apart with one
6 in. from the capped ends of the conduits).

A group of two 1 in. diameter steel conduits was installed above the junction box
and the bank of three 3 in. diameter aluminum conduits. Each of the 1 in. steel
conduits passed through a rectangular blockout in the concrete wall and entered
a malleable iron condulet LB (long side parallel with the slab). The conduit then
extended horizontally, along the slab, and was capped with a coupling and a plug.
The pair of conduits had an overall horizontal dimension of 96 in. and were
spaced 3 in. apart. Both conduits were fastened to the wall with unistrut supports
and conduit clamps in three places (spaced 36 in. apart with one 12 in. from the
capped ends of the conduits).

A group of five 2 in. diameter, one 2-1/2 in. diameter and one 3 in. diameter
aluminum conduit was installed above the bank of two 1 in. steel conduits. The 2-
1/2 in. diameter conduit was the second conduit down from the top of the group
and the 3 in. diameter conduit was the fourth down from the top. Each of the
seven aluminum conduits passed through a rectangular blockout in the concrete
wall and entered an aluminum condulet LB (long side parallel with the slab).
The conduit then extended horizontally, along the slab, and was capped with a
coupling and a plug. The bank of conduits had an overall horizontal dimension of
96 in. and were spaced nominally 4 iVapart. All the conduits were fastened to
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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 rIEMS (GENERAL)

As with conduit materials installed at TVA's Nuclear Power Plants (NPP), the
materials used in the test were subjected to on-site commercial grade dedication
programs prior to acceptance and subsequent installation. The conduits used in
the test were provided by various vendors, and were similar in design and
representative of those installed in TVA's NPPs.
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Thermo-Lage 330-1 materials were supplied by Thermal Science, Inc. (TSI), St.
Louis, MO. Each Thermo-Lage 330-1 V-ribbed panel is 5/8 in. thick (nominal) x
47 in. wide x 77 in. long, with the stress skin monolithically adhered to the panel
on one face. The stress skin is installed adjacent to the surface of the protected
device. Other materials supplied by TSI were Thermo-Lage 330-1 Pre-Formed
Conduit Sections (nominal 5/8 in. thick, 3 ft. long and 3/8 in. thick, 3 ft. long). All
Thermo-Lag® 330-1 panels were measured, saw cut and installed onto the
respective test assembly by Tennessee Valley Authority craft personnel
(insulators) using approved TVA drawings, procedures and specifications. The
phases of installation and inspection were under direct supervision of TVA
engineers.
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Oter Materils

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

TEST ITEM (CONDUITS AND JUNCTION BOX)

The 5 ft wide by 3 ft high x 2 ft deep steel junction box was fastened directly to the
slab wall with anchor bolts. The box was positioned to be in the lower, right hand
corner of the furnace during the test.

A group of three 3 in. diameter aluminum conduits was installed to one side of
the junction box to be in the lower left hand corner of the furnace during the test.
Each of the three conduits passed through a rectangular blockout in the concrete
wall and entered an aluminum condulet LB (long side parallel with the slab).
The conduit then extended vertically, along the slab, and was capped with a
coupling and a plug. The three conduits had an overall vertical dimension of 36
in. and were spaced 6 ind-apart. All three conduits were fastened to the wall with
unistrut supports and conduit clamps in two places (spaced 18 in. apart with one
6 in. from the capped ends of the conduits).

A group of two 1 in. diameter steel conduits was installed above the junction box
and the bank of three 3 in. diameter aluminum conduits. Each of the 1 in. steel
conduits passed through a rectangular blockout in the concrete wall and entered
a malleable iron condulet LB (long side parallel with the slab). The conduit then
extended horizontally, along the slab, and was capped with a coupling and a plug.
The pair of conduits had an overall horizontal dimension of 96 in. and were
spaced 3 in. apart. Both conduits were fastened to the wall with unistrut supports
and conduit clamps in three places (spaced 36 in. apart with one 12 in. from the
capped ends of the conduits).

A group of five 2 in. diameter, one 2-1/2 in. diameter and one 3 in. diameter
aluminum conduit was installed above the bank of two 1 in. steel conduits. The 2-
1/2 in. diameter conduit was the second conduit down from the top of the group
and the 3 in. diameter conduit was the fourth down from the top. Each of the
seven aluminum conduits passed through a rectangular blockout in the concrete
wall and entered an aluminum condulet LB (long side parallel with the slab).
The conduit then extended horizontally, along the slab, and was capped with a
coupling and a plug. The bank of conduits had an overall horizontal dimension of
96 in. and were spaced nominally 4 in. apart. All the conduits were fastened to
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the wall with unistrut supports and conduit clamps in three places (spaced 36 in.
apart with one 12 in. from the capped ends of the conduits).

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: ±1.10 C, purchased
with lot traceability and calibration certifications) placed nominally every 6 in.
along the length of wire. The thermocouples were attached to the bare #8 AWG
stranded copper wire by placing the thermojunction in direct contact with the top
surface of the wire and crimping the junction to the copper wire with a copper
Buchanan 2011S open-end splice cap fastened in place with a Buchanan C-24
"pres-SURFZ tool. Wires instrumented as such were installed in the interior of
each of the installed conduits. To maintain the placement of the bare #8 wires
within the capped conduits, a hole was drilled in the center of each conduit plug,
just large enough for the bare #8 wire to pass through. The wires were passed
through the plugs and retained using a copper crimp splice as described above.

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

Thermocouples were similarly 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 (with the exception of the face toward the concrete slab). A hole in
the steel junction box and in the concrete slab was provided to allow passage of the
thermocouple leads to the cold side of the test wall.

THERMO-LAG®D INSTALLATION HIGHLIGHTS

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

.0 CA Po .

0 A

VA
*04A0



Report No. 11960-97258 November 23, 1994
TVA / Thermal Science, Inc. Page 9

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

These panels were used to construct the three-sided conduit enclosures, and to
cover the junction box.

Thermo-Lag' 330-1 Subliming Trowel Grade Material

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

Application Methods

Two different designs were used to install the Thermo-Lag® 330-1 in the three-
sided configurations.

Score and Fold Method - 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 conduits against the concrete. The board material was pre-buttered
on all interior surfaces that contacted the conduits and/or concrete. Thermo-LagO
330-1 Trowel Grade and putty material were used to square the corners along the
folds. The "Generic TVA Upgrade" (described later in the document) was applied
to the completed assembly. This method was used on the three 3in. aluminum
conduits and on the two 1 in. steel conduits.

Separate Board Method - For this method of installation, nominal 5/8 in.
board material was cut to form the sides and top of an appropriately sized box to
enclose the conduits. The cuts were staggered and boards were installed
internally, between the conduits, to afford additional support, and to keep the
assembly square. -- The enclosure board material was pre-buttered on all interior
surfaces that contacted the conduits, other board material (including internal
support boards) and/or concrete. The "Generic TVA Upgrade" (described later in
the document) was applied to the completed assembly. This method was used on
the seven conduit grouping.

Junction Box - The junction box was enclosed with board material (with V-ribs
flattened) using the Separate Board Method. All internal surfaces were pre-
buttered with trowel grade material prior to installation. The panels were
secured to the junction box using 1/4 in. diameter bolts, fender washers and nuts.
The "Generic TVA Upgrade" (described later in the document) was applied to the
completed assembly.

"Generic TVA Upgrade" - A skim coat of trowel grade material was applied
to the enclosure and external stress skin was installed in it while still wet. The
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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.

'1'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 27, 1994, by Herbert W. Stansberry II, Project
Manager, with the following persons present:

Ed Connell
Rashid Abbas
Mark Salley
Rick Woody
Brian Gent
Ben Evens
Tim Hill
Bob McDaniel
Deggary N. Priest
Kerry Hitchcock
Connie Humphrey
Cleda Patton
Richard Beasley
Laudencio Castanon

- USNRC
- T.V.A.
- T.V.A.
- T.V.A.
- T.V.A.
- TSI
- TSI
- Florida ]
- Omega ]
- Omega I
- Omega ]
- Omega ]
- Omega ]
- Omega]

Power & Light
Point Laboratories,
Point Laboratories,
Point Laboratories,
Point Laboratories,
Point Laboratories,
Point Laboratories,

The furnace was fired at 9:01 a.m. and the ASTM E119 standard time-
temperature curve followed for a period of 60 minutes. The pressure differential
between the laboratory surrounding the furnace and a point within the furnace
level with the vertical midpoint of the exposed portion of the specimen was
maintained at approximately 0.00 in. water column throughout the test. By 0:32
(min:sec) the outside surface of the test item was beginning to turn brown, and by
0:42 (min:sec) had ignited fairly uniformly across the exposed surfaces. By 1:12
(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
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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 30° angle spray nozzle hose stream test with a
minimum pressure at the nozzle of 75 psi at a distance of 5 feet, for a 5 minute
duration. The minimum flow from the nozzle was 75 gpm.

Following the hose stream test, the Thermo-Lage 330-1 pieces remained firmly
affixed. The layer of external stress skin was exposed in spots. An in-depth
description of the condition of the protective envelope is presented later in this
document.

The significant temperatures within the raceway system at the end of the fire
exposure test are presented in the table below. An explanation of the allowable
limits is given following the table.

MAX. TEMP. AVG. TEMP.
LOCATION (OF) (OF)

UPPER BANK OF CONDUITS
Top Conduit (2" Aluminum) 175 168

Top Conduit Bare #8 166 154
2nd Conduit (2-1/2" Aluminum) 141 132

2nd Conduit Bare #8 142
3rd Conduit (2" Aluminum) 157 135

3rd Conduit Bare #8 156 123
4th Conduit (3" Aluminum) 146 125

4th Conduit Bare #8 141 115
5th Conduit (2" Aluminum) 123 114

5th Conduit Bare #8 126 108
6th Conduit (2" Aluminum) 163 146

6th Conduit Bare #8 156 134
Bottom Conduit (2" Aluminum) 159 145

Bottom Conduit Bare #8 155 134
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MAX. TEMP. AVG. TEMP.
LOCATION (cont) (OF) (OF)

MIDDLE BANK OF CONDUITS -
Top Conduit (1" Steel) 186 180

Top Conduit Bare #8 186 176
Bottom Conduit (1" Steel) 182 173
Bottom Conduit Bare #8 1 173

BOTTOM BANK OF CONDUITS
Left Conduit (3" Aluminum) 171 148

Left Conduit Bare #8 182 146
Center Conduit (3" Aluminum) 168 149

Center Conduit Bare #8 176 144
Right Conduit (3" Aluminum) 187 156

Right Conduit Bare #8 175 145

JUNCTION BOX INTERIOR 23 200

The average initial temperature for all thermocouples at the start of the test was
620F, yielding an allowable temperature increase of 2500F, or 312'F actual for the
average temperatures. (A 3250F increase above the 620F initial temperature yields
a maximum allowable individual temperature of 3870F, in accordance with
ASTM E119-88.) All of the thermocouples on within the multiple conduit
enclosures and within the junction box enclosure met the stated criteria.

Post-Test Examination

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

40A P0 I1
A4

IV A A

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. Between 3/8 in. and
1/2 in. of uncharred material remaining. Inner
support boards completely intact and
undamaged.

Top horizontal section. Up to 3/4 in. char depth on base plate around
enclosure with 3/8 in. to 1/2 in. intact against
concrete. Up to 3/4 in. char depth across panel,
still covering layer of external stress skin.
Approximately 1/2 in. char depth under
external stress skin. Approximately 112 in. of
uncharred material remaining. Material
completely intact at interface with base plate
against concrete.

Bottom horizontal section. Up to 3/4 in.--char depth on base plate around
enclosure with 3/8 in. to 1/2 in. intact against
concrete. 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 1/2 in. of uncharred material
remaining. Material completely intact at
interface with base plate against concrete.

Vertical sides. Up to 3/4 in. char depth on base plate around
enclosure with 3/8 in. to 1/2 in. intact against
concrete. 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 1/2 in. of uncharred material
remaining. Material completely intact at
interface with base plate against concrete.
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MIDDLE 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. Between 3/8 in. and
1/2 in. of uncharred material remaining. Inner
support boards completely intact and
undamaged.

Top horizontal section. Up to 3/4 in. char depth on base plate around
enclosure with 3/8 in. to 1/2 in. intact against
concrete. 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 1/2 in. of uncharred material
remaining. Material completely intact at
interface with base plate against concrete.

Bottom horizontal section. Up to 3/4 in. char depth on base plate around
enclosure with 3/8 in. to 1/2 in. intact against
concrete. 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 1/2 in. of uncharred material
remaining. Material completely intact at
interface with base plate against concrete.

Vertical sides. Up to 3/4 in. char depth on base plate around
enclosure with 3/8 in. to 1/2 in. intact against
concrete. 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 1/2 in. of uncharred material
remaining. Material completely intact at
interface with base plate against concrete.
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BOTTOM CONDUIT ENCIOSURE

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. Between 3/8 in. and
1/2 in. of uncharred material remaining.

Top horizontal section. Up to 3/4 in. char depth on base plate around
enclosure with 3/8 in. to 1/2 in. intact against
concrete. 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. Material completely intact at
interface with base plate against concrete.

Bottom horizontal section. Up to 3/4 in. char depth on base plate around
enclosure with 3/8 in. to 1/2 in. intact against
concrete. Up to 3/4 in. char depth across panel
still covering most of external stress skin.
Approximately 1/2 in. char depth under
external stress skin. Approximately 3/8 in. of
uncharred material remaining. Material
completely intact at interface with base plate
against concrete.

Vertical sides. Up to 3/4 in. char depth on base plate around
enclosure with 3/8 in. to 1/2 in. intact against
concrete. 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. Material completely intact at
interface with base plate against concrete.
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JUNCTION BOX ENCLOSURE

LOCATION OBSERVATION

Front vertical section. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. External stress skin and trowel
grade mounds still intact. Approximately 1/2
in. char depth under external stress skin.
Approximately 3/8 in. of uncharred material
remaining.

Top horizontal-section. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. External stress skin and trowel
grade mounds still intact. Approximately 1/2
in. char depth under external stress skin.
Approximately 3/8 in. of uncharred material
remaining. Up to 3/4 in. char depth on base
plate with 3/8 in. uncharred material against
concrete.

Bottom horizontal section. Up to 3/4 in. char depth across panel still
covering most of external stress skin. External
stress skin and trowel grade mounds still
intact. Approximately /2 in. char depth under
external stress skin. Approximately 3/8 in. of
uncharred material remaining. Up to 3/4 in.
char depth 3n unchared3/8 in. uncharged
material against concrete.

Vertical sides. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. External stress skin and trowel
grade mounds still intact. Approximately 1/2
in. char depth under external stress skin.
Approximately 3/8 in. of uncharred material
remaining. Up to 3/4 in. char depth on base
plate with 3/8 in. uncharred material against
concrete.
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CONCLUSIONS

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

NOTE:
Viewed from cold side.
Concrete slab transparent for
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ONE HOUR FIRE ENDURANCE TESTS OF ARTICLES PROTECTED
WITH THE TSI THERMO-LAG FIRE BARRIER SYSTEM

1.0 SCOPE

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

2.0 OBJECTIVE

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

3.0 ACCEPTANCE CRITERIA

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

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

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

Page 2 of 2
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4.0 REFERENCES

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

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

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

4.4 TVA Position on Fire Testing Criteria for Fire Barrier Systems used
to Protect Electrical Cables Required for 10CFR5Q, Appendix R
Compliance.

5.0 RESPONSIBILITIES

5.1 TENNESSEE VALLEY AUTHORITY (TVA)

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

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

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

5.1.4 Provide soecific 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.

Page 3 of Z4s
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5.3 OMEGA POINT LABORATORIES, INC. (OPL)

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

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

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

5.3.4 Coordinate all phases of the fire test preparation.

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

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

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

5.3.8 Conduct the fire endurance and water hose stream tests.

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

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

5.4 OPL QUALITY ASSURANCE/QUALITY CONTROL

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

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

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

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

6.0 SPECIAL PRECAUTION

6.1 PRECAUTIONS FOR INSTALLATION OF THE ERFBS

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

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

7.0 PREREQUISITES

7.1 GENERAL TEST CONFIGURATION REQUIREMENTS

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

7.2 TRACEABILITY REQUIREMENTS

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

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

7.3 DIMENSIONED DRAWINGS

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

7.4 SHIPPING, RECEIVING, MATERIAL INSPECTIONS

Make a visual inspection of all materials for damage.

Record lot numbers and expiration dates of materials as applicable.

Thermo-Lag bulk grade materials are shipped under "protective
service" with an in-transit temperature chart recorder included with
each shipment in an identifiable container. That container reads
"RECORDER IN HERE". The chart tape produced by this recorder shall
be inspected by OPL personnel upon arrival of the shipment to insure
that the temperature limitations of 32° 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 (1) 2%-inch, and one (1) 3-inch aluminum conduits that
enter through the deck and immediately attach to LB fittings,
turn and run parallel to the deck for approximately ten feet
and terminate with a cap or plug on the end. Another group of
conduits (two 1-inch steel) are routed in the same manner
parallel to the above group. Another group of three 3-inch
aluminum conduits will be mounted perpendicular to the above
conduits and be approximately 3-feet long. A large junction
box (60"x36"x24") will be mounted to the deck (see drawing in
Appendix A).

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

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

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

This deck 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 ('." - 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 +1.1° C) electrically welded thermojunctions. Calibration
will consist of manufacturer supplied (and audited) certifications
of calibrations at fire temperatures of thermocouples taken from
both ends of each purchased lot number.

The thermocouples shall be placed at 6" intervals and methods of
attachment shall be in accordance with the requirements of sections
4.18, 19, 20 and 21 of reference 4.3. The thermocouples shall be
attached to the bare copper conductors by wire ties, or equivalent.

7.8 INSTALLATION OF THE ERFBS TO THE TEST ARTICLES

Thermo-Lag ERFBS shall be installed by TVA crafts in accordance with
applicable specifications, design drawings and procedures provided
by TVA. Details of the ERFES 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 DP or equivalent, or 30 days has
elapsed since completion of the ERFBS installation.

8.0 PROCEDURE

8.1 FIRE ENDURANCE TEST

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

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

8.2 WATER HOSE STREAM TEST

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

9.0 DATA SYSTEMS

During the fire exposure period, the thermocouples will be scanned at one
minute intervals or less. Data storage for reporting purposes will be at
one minute intervals (minimum); however, the furnace thermocouples should
be scanned at 15 second intervals to allow close control of the furnace.
A printer output of all thermocouple data should be done every 60 seconds. I RI

10.0 FIRE TEST REPORT

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

10.2 OPL will assemble the final test report, containing the collected
data and required quality control documentation.
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10.3 The test report shall be prepared in sufficient detail to summarize
the total testing activity. The report shall include as a minimum:

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

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

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

j. All raw data
k. 35mm photographic coverage of the test project and video tape
-a 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 2 4
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APPENDIX A

DESIGN DRAWINGS
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
- WASHINGTON, D.C. 20565

4* March 25, 1994

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

SUBJECT: FIRE ENDURANCE TEST ACCEPTANCE CRITERIA FOR FIRE BARRIER SYSTEMS
USED TO SEPARATE REDUNDANT SAFE SHUTDOWN TRAINS WITHIN THE SAME
FIRE AREA (SUPPLEMENT 1 TO GENERIC LETTER 86-10, "IMPLEMENTATION
OF FIRE PROTECTION REQUIREMENTS")

PURPOSE

The U.S. Nuclear Reoulatory Commission (NRC) is issuing Supplement 1 to
Generic Letter (GL) 86-10, "Implementation of Fire Protection Requirements,"
April 24, 1986, to disseminate the review guidance contained in Enclosure 1,
"Fire Endurance Test Acceptance Criteria for Fire Barriers Used to Seoarate
Redundant Safe Shutdown Trains Within the Same Fire Area." This cuidance will
be used by the staff to review and evaluate the adequacy of fire endurance
tests and fire barrier systems proposed by licensees or applicants in the
future to satisfy existing NRC fire protection rules and reoulazions. This
auidance refines and clarifies the fire barrier testing acceptance cri~eri"
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
cuidance in GL 86-10 did not chance the requirement to separate one sare
shutdown train from its redundant train with either a 1-hour or a 3-hour fire
rated barrier. In Enclosure 2 to GL 86-10, the NRC staff responded to
industry questions. Question 3.2.1 of the enclosure Drovided the starr
position on fire endurance test acceptance criteria for fire barrier cable
tray wraps. In its response, the staff stated that Chapter 7, "Tests of
Nonbearing Walls and Partitions," of National Fire Protection Association
(NFPA) Standard 251, "Standard Methods of Fire Tests of Buildina
Construction," was applicable to cable-tray fire wraps.

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
deficiencies in procedures that the Thermo-L2g vendor (Thermal Science,
incorporated) provided for constructing Thermo-Lag 330-1 fire barriers. In

94032401 97
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response to concerns about the indeterminate qualifications of
Thermo-Lag 330-1 fire barriers, on June 23, 1992, the NRC issued IN 92-46,
"Thermo-Lag Fire Barrier Material Special Review Team 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 durino the weeks of
June 15 and 22, and August 19, 1992. Notwithstanding the fire test acceptance
criteria guidance specified in GL 86-10, TU Electric followed the guidance 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

i whether or not the ANI test method established a level of fire barrier
-performance equivalent to that established by the GL 86-10 acceotance
criteria. In addition, the NRC staff recognized that the 1-hour and 3-hour
raceway fire barrier systems are unique and that additional guidance on the
proper implementation of the GL 86-10 acceptance criteria would be useful.

AREAS OF CONCERN

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

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

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

FIRE ENDURANCE CAPABILITY

NRC Oualification Reouirements and Guidance for Fire Barriers

Section 50.48 of 10 CFR requires that each operating nuclear power plant have
a fire protection plan that satisfies General Design Criterion (GDC) 3. GDC 3
requires that structures, systems, and components important to safety be
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designed and located to minimize, in a manner consistent with other safety
requirements, the probability and effects of fires. Fire protection features
required to satisfy GDC 3 include features to ensure that one train of those
systems necessary to achieve and maintain shutdown conditions be maintained
free of fire damage. One means of complying with this requirement is to
separate one safe shutdown train from its redundant train with a fire-rated
barrier. The level of fire resistance required of the barrier, 1-hour or
3-hours, depends on the other fire protection features in the fire area.

The NRC issued guidance on acceptable methods of satisfying the regulatory
requirements of GDC 3 in Branch Technical Position (BTP) Auxiliary and Power
Conversion Systems Branch (APCSB) 9.5-1, "Guidelines for Fire Protection for
Nuclear Power Plants;" Appendix A to BTP APCSB 9.5-1; BTP Chemical Engineering
Branch (CMEB) 9.5-1, "Fire Protection for Nuclear Power Plants;" and GL 86-10.
In the BTPs and in GL 86-10, the staff stated that the fire resistance ratings
of fire barriers should be established in accordance with NFPA Standard 251,
"Standard Methods of Fire Tests of Building Construction and Materials," by
subjecting a test specimen that represents the materials, worK,-anship, 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 Nc. 5(79), to
evaluate the performance of their fire barrier systems. The ANI test
methodology, which ANI issued for insurance purposes only, requires that
cables within the fire barrier test specimen be monitored for circuit
integrity while the test specimen is subjected to a test fire that follows the
standard time-temperature curve specified in American Society of Testing and
Materials (ASTM) Standard E-119, "Standard Methods of Fire Tests of Building
Construction and Materials," and to a hose stream test. Under this criterion,
the fire barrier system is evaluated by monitoring the capability of the
cables inside the fire barrier to pass a low voltage circuit integrity test.
During the fire and hose stream tests, if cable circuit. integrity is
maintained, the tests are considered successful. The ANI test methodology
does not specify the following GL 86-10 acceptance criteria:

(1) The fire barrier design has withstood the fire endurance test without
the passage of flame or the ignition of cotton waste on the unexposed
side for a period of time equivalent to the fire-resistance rating
required of the barrier.

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

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

2The 163 'C [325 'F] temperature condition was established by allowing the
temperature of the unexposed side of the fire barrier to rise 139 'C [250 'Fl
above the assumed 24CC [750F] ambient air temperature, as measured by the
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'W 3) The fire barrier remains intact and does not allow water to be projected
beyond the unexposed surface during the hose stream test.

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

The review guidance provided in Enclosure I (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
Ccepabl for determining the adequacy of fire Darrier systems proposed by
icensees 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 AoDDlication of Fire Endurance and Functiona1itv 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

rthermocouples within the test specimen at the onset of the fire exposure, during
-She fire test.

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

inspection of the protected cables or components revealed no signs of

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

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

hose stream tests without developing any openings through which the

protected component, raceway, or cables are visible.

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

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

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

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

July 1981, Positiin 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 enaineering evaluation acceotable to the staff^, such as

demonstrating cable functionality. For those licensees required to comply

with Section III.G to Appendi-x R, the engineering evaluation justifying the

deviating conditions should be submitted with the exemption request. The

review guidance provided in Enclosure 1 provides specific guidance for

demonstrating cable functionality, including subjecting the cables to Megger

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

the insulation-resistance characteristics of the thermally damaged cable and

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

circuit functionality during and after the fire exposure.

IMPLEMENTATION

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

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

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

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

3 Examples of thermal degradation of cable jacket and insulation materials

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

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

conductor.

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

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

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

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

or cables without a specific evaluation.



Generic Letter 86-10, Supp. I - 6 - March 25, 1994. iteria 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.

BACKFTT DISCUSSION

The guidance transmitted by this generic letter supplement will be used by the
staff for review and evaluation of the adequacy of fire barrier systems and
fire endurance tests that may be proposed in the future to satisfy NRC fire
protection rules and regulations. This guidance refines and clarifies the
guidance specified in Generic Letter 86-10 for application in that future
review context; specifically it (1) clarifies the applicability of the test
acceptance criteria stated in GL 86-10 to raceway fire barrier systems, (2)
specifies a set of fire endurance test acceptance criteria which are
ceptable for demonstrating that fire barrier systems can serve the requiredW re-resistive function and maintain the protected safe shutdown train free ofire 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-specifzic backfitting is intended or approved at this time
in connection with issuance of this review guidance. The staff may consider
the need for further generic action in that regard, if the industry guidance
currently under development for addressing the pertinent fire protection
issues is substantively inconsistent with this staff review guidance; but such
action would be separately justified in accordance with the criteria of 10 CFR
50.109 and existing NRC backfit procedures. Similarly, if plant-specific
backfits are proposed by the NRC staff consistent with this review guidance,
the proposed backfits would be justified on a case-by-case basis in accordance
with the criteria of 10 CFR 50.109 and existing NRC backfit procedures.
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If you have any questions about this matter, please contact one of the
contacts listed below or the appropriate Office of Nuclear Reactor Regulation
project manager.

Sincerely,

Luis A. Reyes
~A--A'cting 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, 1970 Branch Technical Position (APCSB) 9.5-1, "Fire

Protection Program."

February 24, 1977 Appendix A to Branch Technical Position

APCSB 9.5-1, "Guidelines for Fire Protection for

Nuclear Power Plants Docketed Prior to July 1,

1976."

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

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

Program for Nuclear Power F-acilities Operat'ing

Prior to January 1979."

July 1981 NUREG-0800, Standard Review Plan (SRP), 9.3.1,

" ire Protection for Nuclear Power Plants."

In addition to the above fire protection cuidance and reculations, the NRC, in

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

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

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

Requirements of Appendix R to 10 CFrR 50," October 19, 1983; and GL 86-10.

"Imolementation of Fire Protection Requirements," 
April 24, 19S6. GL 86-10,

which took precedence over previous staff guidance, 
provided staff

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

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

flexibility to make changes to its plant specific fire orotection 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-Tire safe shutdown

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

The aforementioned NRC documents provided NRC 
staff guidance concerning 'ire

barriers separating plant fire areas, including the fire resistance

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

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

The following sections of this document provide the objective for providing

safe shutdown related fire barriers in nuclear power plants, definition of
fire protection terms related to fire barriers, and the NRC fire endurance
test acceptance criteria for fire barriers used to separate safe shutdown
functions within the same fire area.

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

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

It is the position of the NRC that fire endurance ratings of building
construction and materials are demonstrated by testing fire barrier assemblies
in accordance with the provisions of the applicable sections of NFPA 25,1,
"Standard Methods of Fire Tests of Building Construction and Materials," and
ASTM E-119. "Fire Test of Building Construction and Materials." Assemblies
Lhat pass specified acceptance criteria (e.g., standard time-temperature fire
endurance exposure, unexposed side temperature rise, and hose stream
impingement) are considered Lo have a specific fire resistance ratino.

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

GL 86-10, Response 3.2.1, also stated that, "The resulting 325 'F cold side
temperature criterion is used for cable tray wraps because they perform a fire
barrier function to preserve the cables free from fire damage. It is clear
that cable that becins to deorade at 450 'F is free from fire damage 2t
325 'F." (Emphasis added.) In addition, the staff response stated that, "for
newly identified conduit and cable trays requiring such wrapping new materials

A- 5 For advanced reactor desicns, redundant safe shutdown functions are
Vrequired to be located in seParate 3-hour fire areas.

- 2 -
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which meet the 325 OF criterion should be used, or justification should be

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

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

temperature is sufficiently below the cable insulation ignition temperature."

(Emphasis added.)

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

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

stream test provide adequate assurance that the shutdown capability 
is

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

sufficient additional information is needed to perform an engineering

evaluation to demonstrate that the shutdown capability is protected.

III. DEFINITIONS

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

this- document, the following definitions are provided.

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

combusti bl e.

Fire Barrier - Those components of construction (walls, floors and th7ir

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

fire doors, and fire dampers that are rated by acprov4ng laboratories in hour-

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

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

withstood a standard ASTM E-110 fire exoosure and have successfully me: the

established test acceptance criteria (fire barrier test acceptance cr reria

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 hea2 (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.l.d. This position allows the use of

combustible interior finishes when listed by a nationally recognized test

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

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

configuration.)

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

temperature of the unexoosed side of the fire barrier to rise 139 0C [250 °F]

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

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

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

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

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

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

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

The fire barrier design has withstood the fire endurance test without
the passage of flame or the ignition of cotton waste on the unexDose-C
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. ceilinqs, 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 openin-s
and penetrations are properly protected. The guidance requires that these
openings be protected with fire doors and fire dampers which have been fire
tested and listed by a nationally recognized test laboratory (e.g., Factory
Mutual or Underwriters Laboratories, Incorporated). In addition, the
construction and installation techniques for door and ventilation openings and
other penetrations through these fire barriers should be qualified by fire
endurance tests.

The guidance of NFPA 251 and ASTM E-119 should be consulted with regard to
construction, materials, workmanship, and details such as dimensions of pares,
and the size of the specimen(s) Lo be tested. In addition, NFPA 251 and
A^STM E-119 should be consulted with recard to the placement o f thermocouples
on the specimen.
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V. FIRE ENDURANCE TEST ACCEPTANCE CRITERIA FOR ELECTRICAL RACEWAY AND

COMPONENT FIRE BARRIER SYSTEMS FOR SEPARATING SAFE SHUTDOWN FUNCTIONS

WITHIN THE SAME FIRE AREA

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

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

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

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

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

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

basis for Section IIL.M, "Fire Barrier Penetration Seal Qualification," states

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

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

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

basis stated that "[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 capab< ity,"

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

shutdown train remains free of fire damage.

In 1984 Appendix R-workshops held with indus.ry, and later in GL 05-10, 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 Tire

barrier cable tray wraps. In response to this question the stati states that

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

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.



64Generic Letter 86-10, Supp. 1 - - Enclosure 1

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

- The average unexposed side temperature of the fire barrier system,
as measured on the exterior surface of the raceway or component,
did not exceed 139 0C [250 OF] above its initial temperature; and

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

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

Cables should not show signs of degraded conditions 8 resulting
from the thermal affects of the fire exposure; and

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

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

8 Examples of thermal cable degradation are: jacket swelling, splitting,
cracking, blistered, melted, or discoloration; shield exposed; conductor
insulation exposed, degraded, or discolored; bare copper conductor exposed.
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an engineering analysis justifying internal fire barrier
temperature conditions greater than allowed can be based on a
comparison of the fire barrier internal temperature profile
measured during the fire endurance test to existing cable specific
performance data, such as environmental qualification (EQ) tests.)

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

The test specimen should be representative of the construction for which the
fire rating is desired as to materials, workmanship, and details such as
dimensions of parts, and should be built under representative conditions.
Raceway fire barrier systems being subjected to qualification fire endurance
tests should be representative of the end use. For example, if it is intended
to install a cable tray fire barrier system in 'he plan. without protec tinc
the cable tray supports, then the test program should duplicate these fhied
conditions. In addition, the fire test procram should encompass or bounc
raceway sizes and the various configurations for those Fire barrier systems
installed in the plant. 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
conFicurations 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 or
the installed plant-specific cables.

Measuring cable temperatures is not a reliable means fcr determinina exce55sve
temperature conditions which may occur at any point alono the lencth or :ne
cable durino the fire test. In lieu of measuring the unexposed surface
temoerature of the fire barrier test specimen, methods which will measure the
surface temperature of the raceway (e.g., exterior of the conduit, side rails
of cable trays, bottom and top of cable tray surfaces, junction box external
surfaces) can be considered as equivalent if the raceway components used to
construct the fire test specimen represent plant specific components and
configurations. The metal surfaces of the raceway, under fire test
conditions, exhibit good thermal conductivity properties. Temperatures
measured on these surfaces provide a indication of the actual temperature rise
within the fire barrier system.

In 1979, American Nuclear Insurers (ANI) issued a fire endurance test method
for raceway fire barrier systems for insurance purposes. This me-hod, "`ire
Endurance Protective Envelope Systems for Class Il Electrical Circuits."
specified that cable temperatures be monitored by thermocoupies. industry
considers this the proper location for determining the temperature rise wilthin
the raceway fire barrier svstem. Since cable jackt.s have a low thermal
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Conductivity, the actual local temperatures of the cable jackets indications
Pof 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 testi results created by the thermal mass of the cables.
Without this thermal mass, the internal temperature conditions measured by the
test specimen thermocouples during the fire exposure will provide a more
accurate determination of fire barrier thermal performance.

Thermocouole Placement - Test Specimens Containing Cables

The followino are acceptable placements of thermocouples for determinio bthe
hermal performance of raceway or cable tray fire barrier systems that contain

cables during the fire exposure:

Conduits - The temperature rise on the unexposed surface 07 a fire
barrier system installed on a conduit should be measured by placing the
thermocouples every 152 mm [6 inches]9 on the exterior conduit surface
underneath the fire barrier material. The thermocouples should be
attached to the exterior conduit surface located opposite the test deck
and closest to the furnace fire source. Thermocouples should also be
placed immediately adjacent to all structural members, supports, and
barrier penetrations.

Cable Trays - The temperature rise on the unexposed surface of a fire
barrier system installed on a cable tray should be measured by placing
the thermocouples on the exterior surface of the tray side rails between
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 -23 mm [-a inch] installation tolerance is acceptable.

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

be placed immediately adjacent to all structural members, supports, and
barrier penetrations.

Junction Boxes (JB) - The temperature rise on the unexposed surface of a
fire barrier system installed on junction boxes should be measured by
placing thermocouples on either the inside or the outside of each JB
surface. Each JB surface or face should have a minimum of one
thermocouple, located at its geometric center. in addition, one
thermocouple should be installed for every one square fooT of j8 surface
area. These thermocouples should be located at the aeometric centers of

the one square foot areas. At least one thermocouple should also be
placed within 25 mm [1 inch] of each penetration connector/interface.

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

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

TemDerature 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
averaced senaratelv. For examole, thermocouples placed on one side rail
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will be averaged separately from the other side rail. tIi

temperature conditions measured by thermocouples on the twu Il.,

conductors should be averaged separately.

Junction Boxes - For small JBs which have only one therm(ni:-,, 1

on each JB surface, the individual JB surface thermocoupl'ln* 1

averaged together. For larger JBs which have more that Ofliv' 1,,,

placed on each JB surface, the thermocouples on the ind ivl(llI11 i
surfaces should be averaged together. IN)

Airdrops - The thermocouples p1aced on the outer cable e(s) l

airdrop fire barrier should be averaged together.

The averages of any thermocouple group during the fire test sholI

139 @C [250 'F] above the unexposed side temperature within th e ll '

test specimen at the onset of the fire endurance test. In add lt i11

temperature of each individual thermocouple will be evaluated. I,'l

thermocouple conditions should not exceed the 139 'C [250 'F] V tIl11

by more than 30 percent. "'l| I,,

ThermocouDle Placement - Test SDecimens Without Cables

The following are acceptable thermocouple pl acements for determ i lk,

thermal performance of raceway or cable tray fire barrier system 1 l

Contain cables:'I,,,,

Conduits - The temperature rise of the unexposed surface (I J

barrier system installed on a conduit should be measured b).y
thermocouples every 152 mm [6 inches] on the exterior con(uitI .. l,
between the conduit and the unexposed surface of the fire i'l II,

material. These thermocouples should be attached to the (,xlI.r,;

conduit surface opposite of the test deck and closest to Jil ,

fire source. The internal raceway temperatures should be ,,,,.,. I I

stranded AWG 8 bare copper conductor routed through the urli' ,

the conduit system with thermocouples installed every 152 lub ( I
along the length o-f the copper conductor. Thermocouples iud )"
placed immediately adjacent to 211 structural members, sulur.I' 'II

barrier penetrations. "'i,

Cable Trays - The temperature rise on the unexposed surfac I

barrier system installed on a cable tray should be measurud by "ll
thermocouples every 152 mm [6 inches] on the exterior surfa(l;Y I ni,,

tray side rails between the side rail and the fire barrier 111,4 ' ll h
Internal raceway temperatures should be measured by a strarlclt,, 'A' '
bare copper conductor routed on the top of the cable tray r 1  W(-1 1I

the entire length and down the longitudinal center of the (:,I) .II$ I
with thermocouples installed every 152 mm [6 inches] alone I l
the copper conductor. Thermocouples should be placed imrrwcl I., I'lb

adjacent to all structural members, supports, and bcrrier,,r(:d 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 mazerial
during the fire test will be determined by averaging the temperatures measured
by the thermocouples installed in or on the raceway. in determining these
temperature conditions, the thermocouples measuring similar areas of the fire
barrier should be averaged tooether. Acceptance will be based on the
individual averages. The following method of averaging should be followed:

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

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

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

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

The average of any thermocouple group should not exceed 139 *C [250 °,-i above
the unexposed side temperature within the fire barrier test specimen at the
onset of the fire endurance test. In addition, the temperature or eacn
individual thermocouple will be evaluated. Individual thermocouple conditions
should not exceed the 139 '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
...4ximum single point temperature criteria, then the internal raceway
temperature profile as measured by the instrumented bare copper conductors
during the fire exposure can be used to assess cable functionality through air
oven tests of plant specific cable types and construction.

VI. HOSE STREAM TESTS

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

For safe shutdown related fire barrier systems referenced in Section IV and
duplicate electrical cable tray or raceway and component fire barrier test
specimens that have been exposed to the a-duration test fire exposure, the
staf^f finds the hose stream application speci fied by the NFPA 251 acceptable.
NFPA 251 requires the stream of water to be delivered through a 6.4 cm [2>-
inch] hose discharging through a standard 2.9 cm rh-inch] playpipe nozzle
onto the test specimen after the fire exposure test. The stream is applied
with the nozzle orifice positioned 6.1 meters [20 feet] away from the center
OF the test specimen at a pressure of 207 kPa [30 psil. The aDDlication or

stream is to all exposed parts of the specimen for a minimum duration or
ute for a 1-hour barrier and--22 minutes for a 3-hour barrier.

,, an alternate for electrical racewav fire barrier test specimens, the
acolication of the hose stream test can be performed immediate'iv 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 [L2-inch] national standard playoipe
with a 2.9 cm [1`-inch] orifice at a pressure of 207 kPa [3C psi]
at a distance of 6.1 meters [20 feet] from the specimen.
(Duration of the hose stream application - 1 minute for a 1-hour
barrier and
2e 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
anale of 30 decrees with a nozzle pressure of 517 ka [75 psi] and
a minimum discharge of 284 1pm [75 gpm] with the tip of the nozze
at a maximum of 1.5 meters [5 feet] from the test specimen.
(Duration of the hose stream application - 5 minutes for both
2-hour and 3-hour barriers); or

- The stream applied at random to all exposed surfaces of the test
specimen through 3.8 cm [la-inch] foc nozzle set at a discharge0 anole o; 15 decrees with a nozzle pressure oF 517 kPa [75 psi] and
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a minimum discharge of 284 lpm [75 gpm] with the tip of the nozzl
at a maximum of 3 meters [10 feet] from the test specimen.
(Duration of the hose stream application - 5 minutes for both 1-
hour and 3-hour barriers.)

VII. FIRE BARRIER COMBUSTIBILITY

The NRC's fire protection guidelines and requirements establish the need for
each nuclear power plant to perform a plant-specific fire hazard analysis.
The fire hazard analysis should consider the potential for in-situ and
transient fire hazards and combustibles. With respect to building materials
(e.g., cable insulation and jackets, plastics, thermal insulation, fire
barrier materials), the combustibility, ease of ignition, and flame spread
over the surface of a material should be considered by the fire hazards
analysis. One method of determining combustibility is by subjecting a sample
of the fire barrier material to a small scale vertical tube furnace as
described by ASTM E-136. The flashover ignition temperature of the material
(as determined by ASTM D-1929) and the flame spread characteristics of the
material (as determined by ASTM E-84) should also be evaluated. The Dotent1a!
heat release of the material (as determined by ASTM D-3286 or NFDA 259),
should also be factored into the fire hazards analysis.

Fire barrier materials used as radiant energy heat shields inside containment
and used to achieve a combustible free zone are reouired to be noncombustible
as defined in Section III.
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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 Envel6pe Systems for Class IE 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 in tecrity -est
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.

Durinc 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 Drop2cate.
The use of circuit integrity monitoring during the fire endurance test is not
a valid method for demonstrating that the protected shutdown circuits are
capable of performing their required function during and after the test fire
exposure. Therefore, circuit integrity monitoring is not required to satisfy
NRC acceptance criteria for fire barrier qualification.

III. EQUIPMENT QUALIFICATION

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

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

IV. CABLE INSULATION TESTS

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

sistance (Megger) tests provide indications of the condition of the cable
inulation resistance, whereas the high potential (Hi-Pot) test provides

urance that the cable has sufficient dielectric strength to withstand the
,,plied rated voltage. A cable insulation failure usually results from two

breakdown modes: one failure mode is excessive dielectric loss which is due
to low insulation resistance, and the other failure mode is overpotential
stress which is due to loss of dielectric strength of the insulation material.

I,- Megaer 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. Meacer tests
of insulated cables after the fire endurance test and after the cable has
sufficiently cooled may not detect degradation in the insulation resistance.
Therefore, wet or dry Megger of cables after a fire exposure does not provide
reasonable assurance that the cables would have functioned as intended 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
F 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 voltage values as
shown in the table below, is determined by using the following expression:

IR (Mega-ohms) > UrK-I Meoa-ohm ] * 1000 (ft) It
Length (ft)

Where K = 1 Mega-ohm/KV * Operating Voltage (expressed in KV)

In addition, to determine the insulation resistance levels reauired 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 Meager tests to assess the dielectric strencth.
This test provides assurance that the cable will withstand the aoplied voltace
during and after a fire. The hiah potential test should be performed for a S
minute duration at 60 percent of either 80 V/mil ac or 240 Voimit dc (e. a.,
12-5--mil conductor insulation thickness x 240 V/mil dc x 0.5 = 12.0CC V dC)

The table below summarizes the Meager and Hi-Pot tes, volzaceslo which, when
applied to power, control and instrumentation cables, would constitute an
acceptable cable functionality test.

OPcRATING MEGGER TEST H'; ?OTENT IALTYPE VOLTAGE VOLTAGE ,ST VOLTAG

Power > 1000 V ac 2500 V dc 60%; x 80 V/,, 'i (ac)
60% x 240 V/mui (dc)

Power < 1000 V ac 1500 V dc None

Instrument < 230 V dc 500 V dc None
and < 120 V ac
Control

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

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

10
The review guidance for Megger and Hi-Pot test voltaces was derived fror

IEEE 383-1974, IEEE 422-1986 and IEEE 690-1984.
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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 expising insulated wires and cables at ratedvoltage to elevated temperatures in a circulating air oven. The temperatureprofile for regulating the temperature in the air oven during this test is thetemperature measured by the AWG 8 bare copper conductor during the fireexposure of those cable tray or raceway test specimen which were testedwithout cables.

The staff finds the test method described by UL Subject 1724, "Outline ofInvestigation for Fire Tests for Electrical Circuit Protective Systems", IssueNumber 2, August 1991, Appendix 6, "Qualification Test for Circuit Intecritvof Insulated Electrical Wires and Cables in Electrical Circuit ProtectionSystems", with the following modifications, acceptable:

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

2. The cables being evaluated should be subjected to the Meccer andhigh potential tests, recommended above in Section IV, "CableI insulation Tests."

3. The impact force test, which simulates the force of impact imposedon the raceway by the solid stream test, described in UL 1724,Appendix B, paragraph 63.16, is not required to be performed.
VI. CABLE THERMAL EXPOSURE- THRESHOLD

The following analysis, which is based on determining whether a specificinsulation material will maintain electrical integrity and operability withina raceway fire barrier system during and after an external fire exposure, isan acceptable method for evaluating cable functionality in order to determinecable functionality, it is necessary to consider the operating cabletemperatures within the fire barrier system at the onset of the fire exposureand the thermal exposure threshold (TET) temperature of the cable. Forexample, if the TET of a specific thermoplastic cable insulation (Brand X) is149 'C [300 'F] and the normal operating temperature within the fire barriersystem is 66 'C [150 'F], then the maximum temperature rise within the firebarrier system should not exceed 83 'C [150 'F] during exposure to an externalfire of a duration equal to the required fire resistance rating of thebarrier. For this example the TET limit for Brand X cable is 83 'C [150 'F]above the cable operating temperatures within the fire barrier system at theonset of the external fire exposure. The cable TET limits in conjunction witha post test visual cable inspection and the Hi-Pot test described above should*adily demonstrate the functionality of the cable circuit during and aJter ab re.
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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 FOR
CLARIFICATION

Temperature, as
measured on the
external surface of the
Raceway, should not
exceed 163 0C [325 OF]
(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 OF].

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
durinc the test.

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

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

1746
Enclosure 2
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GL 86-10, SUPP. 1

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

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
L.the preceding criteria

lLre 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 operating
6emperature of the
cables inside the fire
h arrier at the onset Of
ie fire exoosure.

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

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

79

I

I I -

-



8u

Generic Letter 86-10, Supp. 1 - 3 - enclosure 2

Note 1: The 163 C [325 OF] temperature condition was established 
by

allowing the internal temperature on the raceway surface to rise a

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

test specimen (assumed to be 24 0C [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 0C = 181 DC [250 0F - 75 °F = 325 OF]) 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 alternat've

hose stream testing method for qualifying 
fire barrier penetration

seals.

Note 4: This hose stream test method provides assurance 
that the ca.te

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 no. considered a rated fire barrier. For-those conditions

(e . high raceway temperature, barrier ooenings, water

projection, cable damage) which deviate from the acceptance

criteria, an engineering analysis which clearly demons 
rates the

functionality of the protected 
components or cables should be

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

functionality tests is to justify 
observed deviations in fire

barrier performance. Engineering analyses justifying these

deviations should not rely substantially 
upon the equipment (e.g.,

cable) qualification as the basis for acceptance. Deviations will

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

Note 6: For fire barrier systems tested without 
cables, plan:-specInic

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 af ter the fire exposure and subjecting power cables

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

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

POSITION ON FIRE TESTING CRITERIA
FOR FIRE BARRIER SYSTEMS USED TO

PROTECT ELECTRICAL CABLING REQUIRED
FOR 10 CFR 50 APPENDIX R COMPLIANCE

Background

There is cons erable discussion between the NRC, nuclear utilities and
manufacturers o fire barrier systems on the appropriate test method and
acceptance crit ra for electrical fire barrier systems. The NRC has based its
methodology and criteria on National Fire Protection Association (NFPA) 251,
'Standard Metho of Fire Tests of Building Coqstruction and Materials," Chapter
7, Tests of Non earing Walls and Partitions." Thermal Science, Inc. (TSI), the
manufacturer o Thermo-Lag, and most nuclear utilities, have based their
methodology and criteria on American Nuclear Insurers (ANI) Standard Fire
Endurance Test ethod to Qualify a Protective Envelope for Class 1E Electrical
Circuits." 0th r manufacturers of fire barrier systems, such as 3M and Thermal
Ceramics, Inc., ave typically used Underwriters Laboratory (UL) test methods and
acceptance critria such as "UL Subject 1724, "Outlline of Investigation for Fire
Tests for Elect ical Circuit Protective Systems." The American Society for
Testing and Mat rials (ASTM) has recognized the need to develop a unique test
method and 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 standa d.

Discussion

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

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

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

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

A fire wall desl
is considered a
mechanical and i
grated" under ti
presently no gen
applicable to I
Existing method
barrier systems,
application of f
electrical cir
wGuidelines 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 HYAC fire dampers, are
eir 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
uit 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
riteria in the ANI document are not definitive.

Position

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

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

* Determina ion of the integrity of the electrical circuit protective system
during thl external fire exposure and water hose stream test.

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

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

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

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

(1) The exteri r surface temperature of the electrical raceway will be
recorded (Aold side of the barrier). If the average temperature recorded
by the ext rior thermocouples is less than 250sF (121*C) above their
Initial teperature and no individual thermocouple is in excess of 325oF
(163-C) abo'e its initial temperature, tshe fire barrier will be considered
acceptable for use with any type cable.

(2) Section 6, Internal Fire Exgosure 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 1cable reaching its auto-ignition temperature (for existing
designs) o reaching its insulation damage temperature (for new designs)
for. all credible low impedance and bolted faults.' No other ignition
sources exist within the protective barrier.

(3) Section 5, ose Stream Test. TVA will follow the criteria for hose stream
testing de cribed in NUREG-0800 using one and one-half inch fog nozzle set
at a disc arge angle of 15* with a nozzle pressure of 75 psig and a
minimum dl charge of 75 gpm.7 TVA considers that this would accurately
represent he mechanical impact, erosion and cooling effects that would
exist in 1WA's nuclear power plant environment. The hose stream test
shall be p rformed within ten minutes of the completion of the fire test.
The durati n and application will follow the requirements of UL 1724 Table
5.1. Th nozzle will be located a maximum of ten feet measured
horizontal y from the outside edge of the testing assembly. Acceptance
shall be b sed on the fire barrier system remaining intact with minimal
material f aking. (The alternative test called for by the Ut document,
involving one and one-eighth inch solid bore National Standard Playpipe
operating t 30 psig, is not a realistic simulation of the challenge to
barrier settems as installed In a nuclear power plant).

3
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ELEVATION VIEW

NOTE:
Viewed from cold side.
Concrete slab transparent for
visibility of test specimen.
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258

F Log is to be used to document the precise
Ration of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics.

F

I

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

El On fireside surface of the conduit, 1" right of capped end of conduit, on
coupling.

E2 On fireside surface of the conduit, 6" right of previous thermocouple.
E3 On fireside surface of the conduit, 6" right of previous thermocouple.
E4 On fireside surface of the conduit, 6" right of previous thermocouple.
E5 On fireside surface of the conduit, 6" right of previous thermocouple.
E6 On fireside surface of the conduit, 6" right of previous thermocouple.
E7 On fireside surface of the conduit, 6" right of previous thermocouple.
E8 On fireside surface of the conduit, 6" right of previous thermocouple.
E9 On fireside surface of the conduit, 6" right of previous thermocouple.

E10 On fireside surface of the conduit, 6" right of previous thermocouple.
Eli On fireside surface of the conduit, 6" right of previous thermocouple.
E12 On fireside surface of the conduit, 6" right of previous thermocouple.
E13
E14
E15

-t

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

E16 On fireside surface of the conduit, 6" right of previous thermocouple.
E17 On fireside surface of the condulet, 6" right of previous thermocouple.
E18 On right side surface of the condulet, 6" from previous thermocouple, 1" from

concrete wall.

*

t

t

r

I.

t

4-

r

I-

I-

I-

I-

r

b

r

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.
j&EASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY

Project #: 97258

Test Deck #: 5

Item: 2" Aluminum Conduit Surface I

Top Conduit in Upper Array



THERMUCOUPLE PLACEMENT LOG - PROJECT NO. 97258

TE:

____________ _____ I.

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

Project #:

Test Deck #:

Item:

I

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

E19 On fireside surface of the conduit, 1" right of capped end of conduit, on
coupling.

E20 On fireside surface of the conduit, 6" right of previous thermocouple.
E21 On fireside surface of the conduit, 6" right of previous thermocouple.
E22 On fireside surface of the conduit, 6" right of previous thermocouple.
E23 On fireside surface of the conduit, 6" right of previous thermocouple.
E24 On fireside surface of the conduit, 6" right of previous thermocouple.
E25 On fireside surface of the conduit, 6" right of previous thermocouple.
E26 On fireside surface of the conduit, 6" right of previous thermocouple.
E27 On fireside surface of the conduit, 6" right of previous thermocouple.
E28 On fireside surface of the conduit, 6" right of previous thermocouple.
E29 On fireside surface of the conduit, 6" right of previous thermocouple.
E30 On fireside surface of the conduit, 6" right of previous thermocouple.
I;61

hazd

born

I
t

Un fireside surface of the conduit, 6" right of previous thermocouple.
On fireside surface of the conduit, 6" right of previous thermocouple.
On fireside surface of the conduit, 6" right of previous thermocouple.
On fireside surface of the condulet. 6" right of Drevious thermocouple.

E35 IOn fireside surface of the condulet. 6" right of nrpvinoii thermm-nivn1P
E36 On right side surface of the condulet, 6" from previous thermocouple, 1" from

concrete wall.

......

i-

.9d

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

E32

E34

I
97258

5

2-1/2" Aluminum Conduit Surface

Second From Top in Upper Array



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258
I

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

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

I I

Project #: 97258

Test Deck #: 5

Item: 2" Aluminum Conduit Surface

Third From Top in Upper Array

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

E37 On right side surface of the condulet, 1" from concrete wall.
E38 On fireside surface of the condulet, 6" left of previous thermocouple.
E39 On fireside surface of the conduit, 6" left of previous thermocouple.
E40 On fireside surface of the conduit, 6" left of previous thermocouple.
E41 On fireside surface of the conduit, 6" left of previous thermocouple.
E42 On fireside surface of the conduit, 6" left of previous thermocouple.
E43 On fireside surface of the conduit, 6" left of previous thermocouple.
E44 On fireside surface of the conduit, 6" left of previous thermocouple.
E45 On fireside surface of the conduit, 6" left of previous thermocouple.
E46 On fireside surface of the conduit, 6" left of previous thermocouple.
E47 On fireside surface of the conduit, 6" left of previous thermocouple.
E48 On fireside surface of the conduit, 6" left of previous thermocouple.
E49 On fireside surface of the conduit, 6" left of previous thermocouple.
E50

ot;i

E52
$

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

E53 On fireside surface of the conduit, 6" left of previous thermocouple.
E54 On fireside surface of the conduit, 6" left of previous thermocouple, 1" right of

capped end of conduit, on coupling.
I
3.

I.
1

1

I

1

I

$

t

i

t

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



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258
I I

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

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

Project #: 97258

Test Deck #: 5

Item: 3" Aluminum Conduit Surface

Fourth From Top in Upper Array

TC Number Description of exact physical location
E55 On fireside surface of the conduit, 1" right of capped end of conduit, on

coupling.
E56 On fireside surface of the conduit, 6" right of previous thermocouple.
E57 On fireside surface of the conduit, 6" right of previous thermocouple.
E58 On fireside surface of the conduit, 6" right of previous thermocouple.
E59 On fireside surface of the conduit, 6" right of previous thermocouple.
E60 On fireside surface of the conduit, 6" right of previous thermocouple.
E61 On fireside surface of the conduit, 6" right of previous thermocouple.
E62 On fireside surface of the conduit, 6" right of previous thermocouple.
E63 On fireside surface of the conduit, 6" right of previous thermocouple.
E64 On fireside surface of the conduit, 6" right of previous thermocouple.
E65 On fireside surface of the conduit, 6" right of previous thermocouple.
E66 On fireside surface of the conduit, 6" right of previous thermocouple.E667 On fI rese- -s-f of , c I, 6 .rh . p . ro t

LJRV i un iiresiue suriace of the concuit- b' right nt nrPvxi.^1 thvrmnnf.r^1 Dnl

z~oo
±J UV
iVw 11

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

E70 On fireside surface of the conduit, 6" right of previous thermocouple, on
condulet.

E71 On fireside surface of the conduit, 6" right of previous thermocouple, on
condulet.

E72 On right side surface of the condulet, 6" from previous thermocouple, 1" from
concrete wall.

On fireside surface of the conduit. 6' rioght. f nfrni-xA1 +bri rm.^.i

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

~~~~~~~~~~~-- I- - ------- ---w- .' V- YV- X1 U.1.
li1 l 0

I
I

(viewed from fireside)



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258

ATE:
s Log is to be used to document the precise

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

Project #: 97258

Test Deck #: 5

Item: 2" Aluminum Conduit Surface

Sixth From Top in Upper Array_

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

E91 On fireside surface of the conduit, 1" right of capped end of conduit, on
coupling.

E92 On fireside surface of the conduit, 6" right of previous thermocouple.
E93 On fireside surface of the conduit, 6" right of previous thermocouple.
E94 On fireside surface of the conduit, 6" right of previous thermocouple.
E95 On fireside surface of the conduit, 6" right of previous thermocouple.
E96 On fireside surface of the conduit, 6" right of previous thermocouple.
E97 On fireside surface of the conduit, 6" right of previous thermocouple.
E98 On fireside surface of the conduit, 6" right of previous thermocouple.
E99 On fireside surface of the conduit, 6" right of previous thermocouple.

E100 On fireside surface of the conduit, 6" right of previous thermocouple.
E101 On fireside surface of the conduit, 6" right of previous thermocouple.
E102 On fireside surface of the conduit, 6" right of previous thermocouple.
E103 On fireside surface of the conduit, 6" right of previous thermocouple.
E104 On fireside surface of the conduit, 6" right-of previous thermocouple.
E105 On fireside surface of the conduit, 6" right of previous thermocouple.
E106 On fireside surface of the conduit, 6" right of previous thermocouple.
E107 On fireside surface of the condulet, 6" right of previous thermocouple
E108 On right side surface of the condulet, 6" from previous thermocouple, 1" from

concrete wall.

iNt ry: 'l(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 cl, E35, etc.
,LLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY

I
I



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258

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

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

I II

Project #: 97258

Test Deck #: 5

Item: 2" Aluminum Conduit Surface

Bottom Conduit in Upper Array

TC Number Description of exact physical location
E109 On fireside surface of the conduit, 1" right of capped end of conduit, on

coupling.
E110 On fireside surface of the conduit, 6" right of previous thermocouple.
E111 On fireside surface of the conduit, 6" right of previous thermocouple.
E112 On fireside surface of the conduit, 6" right of previous thermocouple.
E113 On fireside surface of the conduit, 6" right of previous thermocouple.
E114 On-fireside surface of the conduit, 6" right of previous thermocouple.
E115 On fireside surface of the conduit, 6" right of previous thermocouple.
E116 On fireside surface of the conduit, 6" right of previous thermocouple.
E117 On fireside surface of the conduit, 6" right of previous thermocouple.
E118 On fireside surface of the conduit, 6" right of previous thermocouple.
E119 On fireside surface of the conduit, 6" right of previous thermocouple.
E120 On fireside surface of the conduit, 6" right of previous thermocouple.
E121 On fireside surface of the conduit, 6" right of previous thermocouple.

* = E122 On fireside surface of the conduit, 6" right of previous thermocouple.
E123 On fireside surface of the conduit, 6" right of previous thermocouple.
E124 On fireside surface of the conduit, 6" right of previous thermocouple.
E125 On fireside surface of the condulet, 6" right of previous thermocouple.
E126 On right side surface of the condulet, 6" from previous thermocouple, 1" from

concrete wall.

I
11
i
i
I
I
I.
11

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

I

(viewedi fromn firacido)

I
I



I THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258 l

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

Project #: 97258

Test Deck #: 5

Item: 2" Aluminum Conduit Surface

Fifth From Top in Upper Array-

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

E73 On fireside surface of the conduit, 1" right of capped end of conduit, on
coupling.

E74 On fireside surface of the conduit, 6" right -of previous thermocouple.
E75 On fireside surface of the conduit, 6" right of previous thermocouple.
E76 On fireside surface of the conduit, 6" right of previous thermocouple.
E77 On fireside surface of the conduit, 6" right of previous thermocouple.
E78 On fireside surface of the conduit, 6" right of previous thermocouple.
E79 On fireside surface of the conduit, 6" right of previous thermocouple.
E80 0n fireside surface of the conduit, 6" right of previous thermocouple.
E81 On fireside surface of the conduit, 6" right of previous thermocouple.
E82 On fireside surface of the conduit, 6" right of previous thermocouple.
E83 On fireside surface of the conduit, 6" right of previous thermocouple.
E84 On fireside surface of the conduit, 6" right of previous thermocouple.
E85 On fireside surface of the conduit, 6" right of previous thermocouple.
E86 On fireside surface of the conduit, 6" right of previous thermocouple.

On fireside surface of the conduit. 6" right of nreviouis fhprrnnin-inl
E frside su of t 6i o pvi-ou ss thermocouple.E88 On fireside surface of the conduit, 6" right of previous thermocouple.

E89 On fireside surface of the condulet, 6" right of previous thermocouple.
E90 On right side surface of the condulet, 6" from previous thermocouple, 1" from

concrete wall.

--I
I
t

I
I
i

a

I
i-

i-

I
I-

I

NOTE: TCs shall be numbered sequentiallyfrm1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
RPLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258

pTE:
Wis Log is to be used to document the precise

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

�1
I

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

E127 On fireside surface of the conduit, 1" right of capped end of conduit, on
coupling.

E128 On fireside surface of the conduit, 6" right of previous thermocouple.
E129 On fireside surface of the conduit, 6" right of previous thermocouple.
E130 On fireside surface of the conduit, 6" right of previous thermocouple.
E131 On fireside surface of the conduit, 6" right of previous thermocouple.
E132 On fireside surface of the conduit, 6" right of previous thermocouple.
E133 On fireside surface of the conduit, 6" right of previous thermocouple.
E134 On fireside surface of the conduit, 6" right of previous thermocouple.
E135 On fireside surface of the conduit, 6" right of previous thermocouple.
E136 On fireside surface of the conduit, 6" right of previous thermocouple.
E137 On fireside surface of the conduit, 6" right of previous thermocouple.
E138 On fireside surface of the conduit, 6" right of previous thermocouple.
t on f 1I.. - . - - - -

T41 A^ i
Pni lU

T4 A- .

E;141

mn freside surrace ot tMe conduit, 6" right of previous thermocouple.
On fireside surface of the conduit, 6" right of previous thermocouple.
On fireside surface of the conduit. 6" rigthfo nfpriviniic 1hrnrlpnid

___ ___ ___ ___ ___ ___ ___ ___ ___ ___- - - U- -S * A -' . A 4 * JJ .E142 rOn fireside surface of the conduit if" right nf nr'x4i-viq tknm---]l- On ------ i--- d uf'- o t-'he~ Lond. 6i.LIto h AAruple.

E143 On fireside surface of the condulet, 6" right of previous thermocouple.

E144 On right side surface of the condulet, 6" from previous thermocouple, 1" from

i
I

I
I
i

. i
I
I-
r

XMM.MO L1 uiuuuere seueuai iro I pad rec ekasml.Pefxssalb de sflos
lM1 L. - 1%,S nali, be numbered sequentially from 1 upwards tor each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
RLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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Project #: 97258

Test Deck #: 5

Item: 1" Steel Conduit Surface

Top Conduit in Middle Array
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TE:
s Log is to be used to document the precise

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

I.

Project #: 97258

Test Deck #

Item:

5

1" Steel Conduit Surface

Bottom Conduit in Middle Array-

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

E145 On fireside surface of the conduit, 1" right of capped end of conduit, on
coupling.

E146 On fireside surface of the conduit, 6" right-of previous thermocouple.
E147 On fireside surface of the conduit, 6" right of previous thermocouple.
E148 On fireside surface of the conduit, 6" right of previous thermocouple.
E149 On fireside surface of the conduit, 6" right of previous thermocouple.
E150 On fireside surface of the conduit, 6" right of previous thermocouple.
E151 On fireside surface of the conduit, 6" right of previous thermocouple.
E152 On fireside surface of the conduit, 6" right of previous thermocouple.
E153 On fireside surface of the conduit, 6" right of previous thermocouple.
E154 On fireside surface of the conduit, 6" right of previous thermocouple.
E155 On fireside surface of the conduit, 6" right of previous thermocouple.
E156 On fireside surface of the conduit, 6" right of previous thermocouple.

1; rn -
Un fireside surface of the conduit, 6" right of previous thermocouple.
On fireside surface of the conduit, 6" right of previous thermocouple.
On fireside surface of the conduit. 6" right of nrevimii thPrmncnin1le

E160 iOn fireside surface of the conduit 6" riht; nf nrviAimi tha-rmanAlly1na
-- - - -- -- - - - - J.s, .JLJ...JL~JL

E161 On fireside surface of the condulet, 6" right of previous thermocouple.
E162 On right side surface of the condulet, 6" from previous thermocouple, 1" from

concrete wall.

11
11
I

i

11
M

fiJ 100
*1*~- ro

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258

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

I

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

E163 On fireside surface of the conduit, 1" below capped end of conduit, on coupling.
E164 On fireside surface of the conduit, 6" below previous thermocouple.
E165 On fireside surface of the conduit, 6" below previous thermocouple.
E166 On fireside surface of the conduit, 6" below previous thermocouple.
E167 On fireside surface of the conduit, 6" below previous thermocouple.
E168 On fireside surface of the condulet, 6" below previous thermocouple.
E169 On fireside surface of the condulet, 6" below previous thermocouple.
E170 On bottom surface of the condulet, 6" from previous thermocouple, 1" from

concrete wall.
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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

Project #: 97258

Test Deck #: 5

Item: 3" Aluminum Conduit Surface

Left Conduit in Lower Arragy
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,TE:
is Log is to be used to document the precise

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

Project #: 97258

Test Deck #: 5

Item: 3" Aluminum Conduit Surface

Center Conduit in Lower Array

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

E171 On fireside surface of the conduit, 1" below capped end of conduit, on coupling.
E172 On fireside surface of the conduit, 6" below previous thermocouple.
E173 On fireside surface of the conduit, 6" below previous thermocouple.
E174 On fireside surface of the conduit, 6" below previous thermocouple.
E175 On fireside surface of the conduit, 6" below previous thermocouple.
E176 On fireside surface of the condulet, 6" below previous thermocouple.
E177 On fireside surface of the condulet, 6" below previous thermocouple.
E178 On bottom surface of the condulet, 6" from previous thermocouple, 1" from

concrete wall.
I
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NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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pTE:
*s Log is to be used to document the precise
cation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics.

T

I

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

E179 On fireside surface of the conduit, 1" below capped end of conduit, on coupling.
E180 On fireside surface of the conduit, 6" below previous thermocouple.
E181 On fireside surface of the conduit, 6" below previous thermocouple.
E182 On fireside surface of the conduit, 6" below previous thermocouple.
E183 On fireside surface of the conduit, 6" below previous thermocouple.
E184 On fireside surface of the condulet, 6" below previous thermocouple.
E185 On fireside surface of the condulet, 6" below previous thermocouple.
E186 On bottom surface of the condulet, 6" from previous thermocouple, 1" from

-concrete wall.
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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

Project #: 97258

Test Deck #: 5

Item: 3" Aluminum Conduit Surface

Right Conduit in Lower Array

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

I

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

E187 On the cover of the JB, 6" right of and 6" below the top left corner.
E188 On the cover of the JB, 12" right of the previous thermocouple.
E189 On the cover of the JB, 12" right of the previous thermocouple.
E190 On the cover of the JB, 12" right of the previous thermocouple.
E191 On the cover of the JB, 12" right of the previous thermocouple, 6" from right

side of JB.
E192 On the cover of the JB, 6" right of and 18" below the top left corner.
E193 On the cover of the JB, 12" right of the previous thermocouple.
E194 On the cover of the JB, 12" right of the previous thermocouple.
E195 On the cover of the JB, 12" right of the previous thermocouple.
E196 On the cover of the JB, 12" right of the previous thermocouple, 6" from right

side of JB.
E197 On the cover of the JB, 6" right of and 30" below the top left corner.
E:U1l

nJIil

I;ZUU

t Un the cover of the JB, 12" right of the previous thermocouple.
On the cover of the JB, 12" right of the -previous thermocouple.
On the cover of the JB. 12" right of the nrevin11q thermnuniinp

.~~~~~~~_ -,_ I- - . . ,.v ssws v

E201 On the cover of the JB, 12" right of the previous thermocouple, 6" from right
____ ____ ___ side of JB.
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NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
Upper wire), and E (engineering TC), for instance cl, E35, etc.

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

Project #: 97258

Test Deck #: 5

Item: Largze Steel Junction Box

Interior Surface
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I Y

lis Log is to be used to document the precise
.)Cation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics.

I

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

E202 On the bottom of the JB, 6" right of and 6" away from the lower left corner.
E203 On the bottom of the JB, 12" right of the previous thermocouple.
E204 On the bottom of the JB, 12" right of the previous thermocouple.
E205 On the bottom of the JB, 12" right of the previous thermocouple.
E206 On the bottom of the JB, 12" right of the previous thermocouple, 6" from right

side of JB.
E207 On the bottom of the JB, 6" right of and 18" away from the lower left corner.
E208 On the bottom of the JB, 12" right of the previous thermocouple.
E209 On the bottom of the JB, 12" right of the previous thermocouple.
E210 On the bottom of the JB, 12" right of the previous thermocouple.
E211 On the bottom of the JB, 12" right of the previous thermocouple, 6" from right

I side of JB.
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Project #: 97258

Test Deck #: 5

Item: Large Steel Junction Box

Interior Surface

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

I
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I I

ATE:
Fps Log is to be used to document the precise

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

Project #:

Test Deck #:

Item:

97258

5

Large Steel Junction Box

Interior Surface Toward Wall

TC Number Description of exact physical location
E212 On the back of the JB, 6" right of and 6" above the lower left corner.
E213 On the back of the JB, 12" right of the previous thermocouple.
E214 On the back of the JB, 12" right of the previous thermocouple.
E215 On the back of the JB, 12" right of the previous thermocouple.
E216 On the back of the JB, 12" right of the previous thermocouple, 6" from right

side of JB.
E217 On the back of the JB, 6" right of and 18" above the lower left corner.
E218 On the back of the JB, 12" right of the previous thermocouple.
E219 On the back of the JB, 12" right of the previous thermocouple.
E220 On the back of the JB, 12" right of the previous thermocouple.
E221 On the back of the JB, 12" right of the previous thermocouple, 6" from right

side of JB.
E222 On the back of the JB, 6" right of and 30" above the lower left corner.

- P 0 n-9- BALSA -L I-1 - I--. +- TT-n I :-LaI , -r~ .
AJJL 4,t

NW V00= II rJ4a4

On the back of the JB, 12" right of the previous thermocouple.
Un the back of the JBR 12" riohf offh. nrj- t.1a
O -- bak -- te I. 2 r f t.h p u tul; vi.E226 On the back of the JB, 12" right of the previous thermocouple, 6" from right

____________side of JB.

t
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r
11
11

1 fnlL u %-

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

(viewed from fireside)
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I I.

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

Project #: 97258

Test Deck #: 5

Item: Large Steel Junction Box

Interior Surface

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

E227 On the top of the JB, 6" right of and 18" away from the lower left corner.
E228 On the top of the JB, 12" right of the previous thermocouple.
E229 On the top of the JB, 12" right of the previous thermocouple.
E230 On the top of the JB, 12" right -of the previous thermocouple.
E231 On the top of the JB, 12" right of the previous thermocouple, 6" from right side

of JB.
E232 On the top of the JB, 6" right of and 6" away from the lower left corner.
E233 On the top of the JB, 12" right of the previous thermocouple.
E234 On the top of the JB, 12" right of the previous thermocouple.
E235 On the top of the JB, 12" right of the previous thermocouple.
E236 On the top of the JB, 12" right of the previous thermocouple, 6" from right side

of JB.

1

1
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I
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I-
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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.

LEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258

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

Project #: 97258

Test Deck #: 5

Item: Large Steel Junction Box

Interior Surface

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

E237 On the left side of the JB, 6" above of and 18" away from the lower left corner.
E238 On the left side of the JB, 12" above the previous thermocouple.
E239 On the left side of the JB, 12" above the previous thermocouple, 6" below the

top of the JB.
E240 On the left side of the JB, 6" above of and 6" away from the lower left corner.
E241 On the left side of the JB, 12" above the previous thermocouple.
E242 On the left side of the JB, 12" above the previous thermocouple, 6" below the

top of the JB.
E243 On the right side of the JB, 6" above of and 18" away from the lower left corner.
E244 On the right side of the JB, 12" above the previous thermocouple.
E245 On the right side of the JB, 12" above the previous thermocouple, 6" below the

top of the JB.
E246 On the right side of the JB, 6" above of and 6" away from the lower left corner.
E247 On the right side of the JB, 12" above the previous thermocouple.
E248 On the right side of the JB, 12" above the previous thermocouple, 6" below-the

_____top of the JB.

1*
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DTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
Upper wire), and E (engineering T), for instance cl, E35, etc.
LEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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hIOTE:
is Log is to be used to document the precise

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

F

I

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

C249 On bare #8 inside conduit, 1" right of capped end of conduit.
C250 On bare #8 inside conduit, 6" right of previous thermocouple.
C3251 On bare #8 inside conduit, 6" right of previous thermocouple.
C252 On bare #8 inside conduit, 6" right of previous thermocouple.
C253 On bare #8 inside conduit, 6" right of previous thermocouple.
C254 On bare #8 inside conduit, 6" right of previous thermocouple.
C255 On bare #8 inside conduit, 6" right of previous thermocouple.
C256 On bare #8 inside conduit, 6" right of previous thermocouple.
C257 On bare #8 inside conduit, 6" right of previous thermocouple.
C258 On bare #8 inside conduit, 6" right of previous thermocouple.
C259 On bare #8 inside conduit, 6" right of previous thermocouple.
C260 On bare #8 inside conduit, 6" right of previous thermocouple.
C261 On bare #8 inside conduit, 6" right of previous thermocouple.
C262 On bare #8 inside conduit, 6" right of previous thermocouple.
-On bare #8 inside conduit 6" right of previous thermocouple.
C264 On bare #8 inside conduit, 6" right of previous thermocouple.
C265 On bare #8 inside conduit, 6" right of previous thermocouple.
C266 On bare #8 inside conduit, 6" right of previous thermocouple.

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

-
Project #: 97258

Test Deck #: 5

Item: 2" Aluminum Conduit Bare #8

Top Conduit in Upper Array
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258

pTE:
*is Log is to be used to document the precise

5cation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

Project #: 9'

Test Deck #: 5

Item: 2-

7258

-1/2" Aluminum Conduit Bare #8

Second From Top in Upper Array

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

C267 On bare #8 inside conduit, 1" right of capped end of conduit.
C268 On bare #8 inside conduit, 6" right of previous thermocouple.
C269 On bare #8 inside conduit, 6" right of previous thermocouple.
C270 On bare #8 inside conduit, 6" right of previous thermocouple.
C271 On bare #8 inside conduit, 6" right of previous thermocouple.
C272 On bare #8 inside conduit, 6" right of previous thermocouple.
C273 On bare #8 inside conduit, 6" right of previous thermocouple.
C274 On bare #8 inside conduit, 6" right of previous thermocouple.
C275 -On bare #8 inside conduit, 6" right of previous thermocouple.
C276 On bare #8 inside conduit, 6" right of previous thermocouple.
C277 On bare #8 inside conduit, 6" right of previous thermocouple.
C278 On bare #8 inside conduit, 6" right of previous thermocouple.
C279 On bare #8 inside conduit, 6" right of previous thermocouple.
C280 On bare #8 inside conduit, 6" right of previous thermocouple.
C281 On bare #8 inside conduit, 6" right of previous thermocouple.
C282 On bare #8 inside conduit, 6" right of previous thermocouple.
C283 On bare #8 inside conduit, 6" right of previous thermocouple.
C284 On bare #8 inside conduit, 6" right of previous thermocouple.

_____________I
a
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I
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-t

I

I

t

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258
I I

sTE:
s Log is to be used to document the precise

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

lii"

Project #: 97258

Test Deck #: 5

Item: 2" Aluminum Conduit Bare #8

Third From Ton in Utuer Arrav

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

C285 On bare #8 inside conduit, 1" right of capped end of conduit.
C286 On bare #8 inside conduit, 6" right of previous thermocouple.
C3287 On bare #8 inside conduit, 6" right of previous thermocouple.
C288 On bare #8 inside conduit, 6" right of previous thermocouple.
C289 On bare #8 inside conduit, 6" right of previous thermocouple.
C290 On bare #8 inside conduit, 6" right of previous thermocouple.
C291 On bare #8 inside conduit, 6" right of previous thermocouple.
C292 On bare #8 inside conduit, 6" right of previous thermocouple.
C293 On bare #8 inside conduit, 6" right of previous thermocouple.
C294 On bare #8 inside conduit, 6" right of previous thermocouple.
C295 On bare #8 inside conduit, 6" right of previous thermocouple.
C296 On bare #8 inside conduit, 6" right of previous thermocouple.
C297 On bare #8 inside conduit, 6" right of previous thermocouple.
U298
C299

- I

( ::-XfH)

On bare #8 inside conduit, 6" right of previous thermocouple.
On bare #8 inside conduit, 6" right of previous thermocouple.
n)n hetnro AR inciA rnnnlit Go rit ofb+ ̂ h

C30 O -bre #8 inie cnuit, 6W right of U1 pr-VloUs thelrmocoUUUple.

C301 On bare #8 inside conduit, 6" right of previous thermocouple.
C302 On bare #8 inside conduit, 6" right of Previous thermocouple.

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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FIs Log is to be used to document the precise
,cation of the thermocouples located on each test

item. The back of this sheet may be used for any
necessary drawings or schematics.

p

Project #: 97258

Test Deck #: 5

Item: 3" Aluminum Conduit Bare #8

Fourth From Top in Upper Array_

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

C303 On bare #8 inside conduit, 1" right of capped end of conduit.
C304 On bare #8 inside conduit, 6" right of previous thermocouple.
C305 On bare #8 inside conduit, 6" right of previous thermocouple.
C306 On bare #8 inside conduit, 6" right of previous thermocouple.
C307 On bare #8 inside conduit, 6" right of previous thermocouple.
C308 On bare #8 inside conduit, 6" right of previous thermocouple.
C309 On bare #8 inside conduit, 6" right of previous thermocouple.
C310 On bare #8 inside conduit, 6" right of previous thermocouple.
C311 On bare #8 inside conduit, 6" right of previous thermocouple.
C312 On bare #8 inside conduit, 6" right of previous thermocouple.
C313 On bare #8 inside conduit, 6" right of previous thermocouple.
C314 On bare #8 inside conduit, 6" right of previous thermocouple.
C315 On bare #8 inside conduit, 6" right of previous thermocouple.

- -
On bare #8 inside conduit, 6" right of previous thermocouple.
On bare #8 inside conduit, 6" right of previous thermocouple.
On bare #8 inside conduit, 6" right of previous thermocouple.

C319 On bare #8 inside conduit, 6" right of previous thermocouple.
C320 On bare #8 inside conduit, 6" right of previous thermocouple.
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C316
C317

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258

ITE:
*is Log is to be used to document the precise

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

Project #: 97258

Test Deck #: 5

Item: 2" Aluminum Conduit Bare #8

Fifth From Top in Upper Array

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

C321 On bare #8 inside conduit, 1" right of capped end of conduit.
C322 On bare #8 inside conduit, 6" right of previous thermocouple.
C323 On bare #8 inside conduit, 6" right of previous thermocouple.
C324 On bare #8 inside conduit, 6" right of previous thermocouple.
C325 On bare #8 inside conduit, 6" right of previous thermocouple.
C326 On bare #8 inside conduit, 6" right of previous thermocouple.
C327 On bare #8 inside conduit, 6" right of previous thermocouple.
C328 On bare #8 inside conduit, 6" right of previous thermocouple.
C329 On bare #8 inside conduit, 6" right of previous thermocouple.
C330 On bare #8 inside conduit, 6" right of previous thermocouple.
C331 On bare #8 inside conduit, 6" right of previous thermocouple.
C332 On bare #8 inside conduit, 6" right of previous thermocouple.
C333 On bare #8 inside conduit, 6" right of previous thermocouple.
C334 On bare #8 inside conduit, 6" right of previous thermocouple.

W C335 On bare #8 inside conduit, 6" right of previous thermocouple.
C336 On bare #8 inside conduit, 6" right of previous thermocouple.
C337 On bare #8 inside conduit, 6" right of previous thermocouple.
C338 On bare #8 inside conduit, 6" right of previous thermocouple.
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NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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pTE:
Fs Log is to be used to document the precise

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

Project #: 97258

Test Deck #: 5

Item: 2" Aluminum Conduit Bare #8

Sixth From Top in Upper Array

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

C339 On bare #8 inside conduit, 1" right of capped end of conduit.
C340 On bare #8 inside conduit, 6" right of previous thermocouple.
C341 On bare #8 inside conduit, 6" right of previous thermocouple.
C342 On bare #8 inside conduit, 6" right of previous thermocouple.
C343 On bare #8 inside conduit, 6" right of previous thermocouple.
C344 On bare #8 inside conduit, 6" right of previous thermocouple.
C345 On bare #8 inside conduit, 6" right of previous thermocouple.
C346 On bare #8 inside conduit, 6" right of previous thermocouple.
C347 On bare #8 inside conduit, 6" right of previous thermocouple.
C348 On bare #8 inside conduit, 6" right of previous thermocouple.
C349 On bare #8 inside conduit, 6" right of previous thermocouple.
C350 On bare #8 inside conduit, 6" right of previous thermocouple.
C351 On bare #8 inside conduit, 6" right of previous thermocouple.
C352 On bare #8 inside conduit, 6" right of previous thermocouple.
C353 On bare #8 inside conduit, 6" right of previous thermocouple.
C354 On bare #8 inside conduit, 6" right of previous thermocouple.
C355 On bare #8 inside conduit, 6" right of previous thermocouple.
C356 On bare #8 inside conduit, 6" right of previous thermocouple.
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NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258
I I

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

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

Project #: 97258

Test Deck #: 5

Item: 2" Aluminum Conduit Bare #8

Bottom Conduit in Upper Array

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

C357 On bare #8 inside conduit, 1" right of capped end of conduit.
C358 On bare #8 inside conduit, 6" right of previous thermocouple.
C359 On bare #8 inside conduit, 6" right of previous thermocouple.
C360 On bare #8 inside conduit, 6" right of previous thermocouple.
C361 On bare #8 inside conduit, 6" right of previous thermocouple.
C362 On bare #8 inside conduit, 6" right of previous thermocouple.
C363 On bare #8 inside conduit, 6" right of previous thermocouple.
C364 On bare #8 inside conduit, 6" right of previous thermocouple.
C365 On bare #8 inside conduit, 6" right of previous thermocouple.
C366 On bare #8 inside conduit, 6" right of previous thermocouple.
C367 On bare #8 inside conduit, 6" right of previous thermocouple.
C368 On bare #8 inside conduit, 6" right of previous thermocouple.
C369 On bare #8 inside conduit, 6" right of previous thermocouple.
C370 On bare #8 inside conduit, 6" right of previous thermocouple.
C371 On bare #8 inside conduit, 6" right of previous thermocouple.
C372 On bare #8 inside conduit, 6" right of previous thermocouple.
C373 On bare #8 inside conduit, 6" right of previous thermocouple.
C374 On bare #8 inside conduit, 6" right of previous thermocouple.I I
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NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258

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

Project #:

Test Deck #:

Item:

97258

5

1" Steel Conduit Bare #8

Top Conduit in Middle Array

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

C375 On bare #8 inside conduit, 1" right of capped end of conduit.
C376 On bare #8 inside conduit, 6" right of previous thermocouple.
C377 On bare #8 inside conduit, 6" right of previous thermocouple.
C378 On bare #8 inside conduit, 6" right of previous thermocouple.
C379 On bare #8 inside conduit, 6" right of previous thermocouple.
C380 On bare #8 inside conduit, 6" right of previous thermocouple.
C381 On bare #8 inside conduit, 6" right of previous thermocouple.
C382 On bare #8 inside conduit, 6" right of previous thermocouple.
C383 On bare #8 inside conduit, 6" right of previous thermocouple.
C384 On bare #8 inside conduit, 6" right of previous thermocouple.
C385 On bare #8 inside conduit, 6" right of previous thermocouple.
C386 On bare #8 inside conduit, 6" right of previous thermocouple.
C387 On bare #8 inside conduit, 6" right of previous thermocouple.
C388 On bare #8 inside conduit, 6" right of previous thermocouple.
C389 On bare #8 inside conduit, 6" right of previous thermocouple.
C390 I On bare #8 inside conduit, 6" right of previous thermocouple.
C391 I On bare #8 inside conduit, 6" right of previous thermocouple.
C392 On bare #8 inside conduit, 6" right of previous thermocouple.

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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I THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258

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

Project #: 97258

Test Deck #: 5

Item: 1" Steel Conduit Bare #8

Bottom Conduit in Middle Array

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

C393 On bare #8 inside conduit, 1" right of capped end of conduit.
C394 On bare #8 inside conduit, 6' right of previous thermocouple.
C395 On bare #8 inside conduit, 6" right of previous thermocouple.
C396 On bare #8 inside conduit, 6" right of previous thermocouple.
C397 On bare #8 inside conduit, 6" right of previous thermocouple.
C398 On bare #8 inside conduit, 6" right of previous thermocouple.
C399 On bare #8 inside conduit, 6" right of previous thermocouple.
C400 On bare #8 inside conduit, 6" right of previous thermocouple.
C401 'On bare #8 inside conduit, 6" right of previous thermocouple.
C402 On bare #8 inside conduit, 6" right of previous thermocouple.
C403 On bare #8 inside conduit, 6" right of previous thermocouple.
C404 On bare #8 inside conduit, 6" right of previous thermocouple.
C405
C406
C407

On bare #8 inside conduit, 6" right of previous thermocouple.
On bare #8 inside conduit, 6" right of previous thermocouple.
On bare #8 inside conduit, 6" right of previous thermocouple.

- 4Ub Un bare # inside conduit, b right of previous thermocouple.
C409 On bare #8 inside conduit, 6" right of previous thermocouple.
C410 On bare #8 inside conduit, 6" right of previous thermocouple.

NOTE: TCs shall be nmered 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 1
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I- Y

I IOTE:

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

TC Number [ Description of exact physical location
C411 On bare #8 in the conduit, 1" below capped end of conduit.
C412 On bare #8 in the conduit, 6" below previous thermocouple.
C413 On bare #8 in the conduit, 6" below previous thermocouple.
C414 On bare #8 in the conduit, 6" below previous thermocouple.
C415 On bare #8 in the conduit, 6" below previous thermocouple.
C416 On bare #8 in the conduit, 6" below previous thermocouple.
C417 On bare #8 in the conduit, 6" below previous thermocouple.
C418 On bare #8 in the conduit, 6" below previous thermocouple.

Project #: 97258

Test Deck #: 5

Item: 3" Aluminum Conduit Bare #8

Left Conduit in Lower Array.

(viewed from fireside)

t
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NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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I THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97258

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

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

Project #: 97258

Test Deck #: 5

Item: 3" Aluminum Conduit Bare #8

Center Conduit in Lower Array

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

C419 On bare #8 in the conduit, 1" below capped end of conduit.
C420 On bare #8 in the conduit, 6" below previous thermocouple.
C421 On bare #8 in the conduit, 6" below previous thermocouple.
C422 On bare #8 in the conduit, 6" below previous thermocouple.
C423 On bare #8 in the conduit, 6" below previous thermocouple.
C424 On bare #8 in the conduit, 6" below previous thermocouple.
C425 On bare #8 in the conduit, 6" below previous thermocouple.
C426 On bare #8 in the conduit, 6" below previous thermocouple.
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NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
.copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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$Uhis Log is to be used to document the precise
location of the thermocouples located on each test
i1tem. The back of this sheet may be used for any
necessary drawings or schematics.

I-q

Project #: 97258

Test Deck #: 5

Item: 3" Aluminum Conduit Bare #8

Right Conduit in Lower Array

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

C427 On bare #8 in the conduit, 1" below capped end of conduit.
C428 On bare #8 in the conduit, 6" below previous thermocouple.
C429 On bare #8 in the conduit, 6" below previous thermocouple.
C430 On bare #8 in the conduit, 6" below previous thermocouple.
C431 On bare #8 in the conduit, 6" below previous thermocouple.
C432 On bare #8 in the conduit, 6" below previous thermocouple.
C433 On bare #8 in the conduit, 6" below previous thermocouple.
C434 On bare #8 in the conduit, 6" below previous thermocouple.I

*

*

*

*

&

*

t

*

*

*

a

I
I

12u

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

Time
(min)

#4C A

C

2-1/2" Al., 2nd Conduit
in Upper Array

Surface Maximum
(OF)

0
1
2
3
4
5
6
7
8
9

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

2-1/2" Al., 2nd Conduit
in Upper Array

Surface Average
(O F)

2" Al., Top Conduit
in Upper Array

Bare #8 Average
(OF)

63
63
63
62
62
62
62
62
62
62
62
63
63
64
64
65
66
67
69
71
72
74
76
78
80
83
85
87
89
91
94
96
97
99

1 01
1 04
1 06
1 08
1 09

P0

'A

f'9
IV t~o

63
63
63
62
62
62
62
62
62
63
63
63
64
65
66
67
68
69
70
71
72
74
75
76
78
79
81
82
84
86
88
90
9 1
93
95
98

1 00
1 02
1 04

62
62
62
61
62
62
62
62
62
62
62
62
63
63
64
64
65
66
67
68
69
70
71
73
74
76
78
79
81
83
84
86
88
89
91
93
95
97
99

October 27, 1994Project No 97258



Project No 97258 TVA/TS I October 27, 1994

2" Al., Top Conduit
in Upper Array

Bare #8 Average
(OF)

2-1/2" Al., 2nd Conduit
in Upper Array

Surface Maximum
(0 F)

2-1/2" Al., 2nd Conduit
in Upper Array

Surface Average
(0F)

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:

0ftAXdQt

Time
(min)

30u

111
113
115
116
118
119
121
1 23
1 25
1 27
1 29
1 30
1 32
1 35
1 37
1 40
142
144
147
149
1 52
1 54

1 54
313

106
1 08
110
112
114
115
117
118
1 20
122
1 24
125
1 26
1 28
130
131
1 32
134
1 36
138
1 39
141

141
388

100
1 02
103
1 05
1 07
1 08
1 09
110
112
114
115
117
118
1 20
1 22
1 24
1 25
1 26
128
129
131
132

1 32
312

0 A

P 0 ,
/4
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Time
(min)

2-1/2" Al., 2nd Conduit
in Upper Array

Bare #8 Average
(OF)

2" Al., 3rd Conduit
in Upper Array

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

2-1/2" Al., 2nd Conduit
in Upper Array

Bare #8 Maximum
(OF)

63
63
63
62
62
63
62
62
62
63
63
63
64
64
65
66
67
68
69
70
71
72
74
75
76
78
80
81
83
85
87
89
90
92
94
97
99

1 01
1 04

0c
P0

.4

Oe A '9
10 r A t'

63
63
63
62
62
62
62
62
62
62
62
62
62
62
63
63
63
64
64
64
65
65
66
67
68
70
71
72
73
75
76
77
78
80
81
83
85
87
88

63
63
63
62
62
63
62
62
62
63
64
65
66
68
70
72
75
77
80
83
85
87
89
91
94
96
98

1 00
1 02
1 04
1 06
1 07
1 09
110
112
114
116
117
118



Project No 97258

2-1/2" Al., 2nd Conduit
in Upper Array

Bare #8 Maximum
(OF)

TVA/TS I

2-1/2" Al., 2nd Conduit
in Upper Array

Bare #8 Average
(OF)

October 27, 1994

2" Al., 3rd Conduit
in Upper Array

Surface Maximum
(0F)

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

1 06
1 08
110
113
115
116
117
119
121
1 23
125
1 26
1 28
1 30
131
1 33
1 34
135
1 37
139
141
142

Max Temp:
Max Allowed:

1 42
388

G A P 0

0 t

10 ft
-IV t

404AT

Time
(min)

90

92
93
95
97
98
99

1 01

103
1 05
1 06
1 08
11 0

112
114
116
117
11 9

121
1 22
1 24
125

125
313

11 9

120
121
1 23
1 24
1 24
1 25
1 26
1 28
130
1 32
133
1 35
1 38
1 40
1 43
1 45
1 47
1 50
1 52
1 55
1 57

1 57
388



October 27, 1994

2" Al., 3rd Conduit
in Upper Array

Surface Average
(0F)

2" Al., 3rd Conduit
in Upper Array

Bare #8 Maximum
(OF)

0
1
2
3
4
5
6
7
8
9

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

2" Al., 3rd Conduit
in Upper Array

Bare #8 Average
(0F)

62
62
62
61
62
62
62
62
62
63
63
64
65
66
67
68
69
70
7 :'
73
75
76
77
79
81
82
84
85
87
88
90
9 1
92
93
95
96
98

1 00
1 01

63
63
63
62
62
62
62
62
62
63
63
64
65
66
68
70
72

-.74
76
78
81
83
85
88
90
92
95
97
99

1 01
1 03
1 05
1 06
1 08
110
112
114
115
117

4 6A Po

o0 f

A"t
'V10* A-o

Time
(min)

62
62
62
61
62
62
62
62
62
62
62
62
63
63
64
64
65
66
67
68
69
70
71
72
73
75
76
78
79
80
81
83
84
85
86
88
89
9 1
92
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Time
(min)

2" Al., 3rd Conduit
in Upper Array

Surface Average
(0F)

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

2" Al., 3rd Conduit
in Upper Array

Bare #8 Maximum
(OF)

1 02
1 04
1 05
1 06
1 08
1 09
11 0
111
113
115
116
117
119
121
123
125
126
128
1 30
1 32
1 34
1 35

Max Temp:
Max Allowed:

118
11 9
1 20
121
1 22
1 23
1 24
1 25
1 27
129
1 30
1 32
1 34
137
139
1 42
143
1 46
1 49
151
1 54
1 56

1 56
388

135
312

2" Al., 3rd Conduit
in Upper Array

Bare #8 Average
(0F)

93
95
96
97
98
99

1 00
1 02
1 03
105
1 06
1 08
1 09
112
113
115
117
118
120
1 22
124
1 25

1 25
312

*,6A o

o t

VI * 4',
Oft SA1l
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3" Al., 4th Conduit
in Upper Array

Surface Maximum
(OF)

3" Al., 4th Conduit
in Upper Array

Surface Average
(0F)

0
1
2
3
4
5
6
7
8
9

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

0

63
63
63
62
62
63
62
62
63
63
63
64
65
66
67
68
70
71
73
75
76
78
80
82
84
86
88
90
92
93
95
97
99

1 01
1 03
1 05
1 07
1 09
110

Time
(min)

4,$1
t

V Ai
Oft1AI00

62
62
62
61
62
62
62
62
62
62
63
63
63
64
64
65
66
67
68
69
70
71
72
73
75
76
77
79
80
81
83
84
85
87
88
90
9 1
93
94

3" Al., 4th Conduit
in Upper Array

Bare #8 Maximum
(OF)

63
63
63
62
62
63
62
62
62
62
62
63
63
64
65
66
67
68
69
70
71
73
75
76
79
81
83
85
87
89
9 1
93
94
96
98

1 01
103
1 05
1 07



Project No 97258

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:

3" Al., 4th Conduit
in Upper Array

Surface Maximum
(OF)

1 12
1 13
1 15
1 16
1 17
1 18
1 19
1 21
1 22
1 25
1 26
1 27
1 29
1 31
1 33
1 35
1 37
1 38
140
1 42
144
146

146
388

3" Al., 4th Conduit
in Upper Array

Surface Average
(0F)

95
97
98
99

1 00
1 01
102
1 04
1 05
1 07
1 08
1 09
1 10
1 13
1 14
11 6
11 7
11 9
1 20
1 22
1 24
1 25

1 25
31 2

3" Al., 4th Conduit
in Upper Array

Bare #8 Maximum
(OF)

1 08
-------- 1 1 0

111
1 13
115
116
1 16
1 18
1 20
1 21
1 23
1 24
125
1 28
1 30
131
1 33
1 34
1 36
1 38
1 39
1 41

141
388

4 0 A Po

0 4.1
oe(

Ai
'VOOA
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Project No 97258 TVA/TSI October 27, 1994

3" Al., 4th Conduit
in Upper Array

Bare #8 Average
(0F)

2" Al., 5th Conduit
in Upper Array

Surface Maximum
(OF)

0
1
2
3
4
5
6
7
8
9

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

0

62
63
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
64
64
65
65
66
67
68
69
70
71
72
73
74
75
76
77
78
80
81
82
84
85

Time
(min)

P 0

A4

102

63

63
63
62
62
63

62
62
62

62
63
63
63
63
64
64
65

65
66
67
68

69
69
71
72
73
75
76
78
79
80
82
83
84
86
88
90

92
93

30/

2" Al., 5th Conduit
in Upper Array

Surface Average
(0 F)

62
62
62
61
62
6 2
62
62
6 2
62
62
62
62
63
63
63
64
64
65
66
66
67
67
68
69
70
71
73
74
74
76
77
78
79
80
82
83
84
86



Project No 97258

Time
(min)

3" Al., 4th Conduit
in Upper Array

Bare #8 Average
(0 F)

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

2" Al., 5th Conduit
in Upper Array

Surface Maximum
(0F)

86
87
88
90
91
92
92
94
95
97
98
99

1 00
1 03
1 04
1 06
1 07
1 08
110
112
113
115

115
312

Max Temp:
Max Allowed:

95
97
98

1 00
1 01
1 02
1 03
1 05
1 07
1 08
110
111
112
114
115
116
117
118
1 20
121
123
123

123
388

2" Al., 5th Conduit
in Upper Array

Surface Average
(0F)

87
88
89
9 1
92
93
93
95
96
98
99

1 00
1 02
1 04
1 05
1 07
1 08
1 09
110
112
113
114

114
312

4 QA to,

0 A

< Cal4

Vr co
* ,4A04$,
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2" Al., 5th Conduit
in Upper Array

Bare #8 Maximum
(OF)

2" Al., 5th Conduit
in Upper Array

Bare #8 Average
(0F)

0
1
2
3
4
5
6
7
8
9

10

21

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
2 9
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8

63
63
63
62
62
63
62
62
62
63
63
63
63
63
64
65
65
66
66
67
68
69
70
71
72
73
75
76
78
79
80
82
83
84
86
88
90
92
93

0

Time
(min)

A%.

0 1? A t

62
63
62
62
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
64
64
64
65
66
66
67
68
69
69
70
71
72
73
73
75
76
77
78
79

2" Al., 6th Conduit
in Upper Array

Surface Maximum
(OF)

63
63
63
62
62
63
63
63
63
64
65
67
69
71
73
75
77
80
82
84
86
88
89
9 1
93
95
96
98

1 00
1 02
1 04
1 06
1 08
1 09
112
114
116
117
1 19
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Time
(min)

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

2" Al., 5th Conduit
in Upper Array

Bare #8 Maximum
(OF)

2" Al., 5th Conduit
in Upper Array

Bare #8 Average
(0F)

95
97
98

1 00
1 01
1 03
1 04
1 06
1 07
1 09
110
112
113
115
117
118
119
120
1 22
1 23
1 25
126

1 26
388

Max Temp:
Max Allowed:

0

80
82
83
84
85
86
87
88
89
9 1
92
94
95
97
98

1 00
1 01

-103
1 04
1 06
1 07
1 08

1 08
312

2" Al., 6th Conduit-
in Upper Array

Surface Maximum
(OF)

120
122
123
1 25
1 26
1 27
1 28
1 30
1 32
1 34
1 36
1 38
1 40
144
1 46
1 49
1 50
153
1 56
1 58
161
1 63

1 63
388

P 0 /1
A4

V. £7

t) - v
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2" Al., 6th Conduit
in Upper Array

Surface Average
(0F)

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

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

2" Al., 6th Conduit
in Upper Array

Bare #8 Maximum
(OF)

63
63
62
62
62
62
62
62
62
63
64
65
66
67
69
70
72

. 74
76
78
79
81
83
85
87
89
91
93
94
96
97
99

1 00

1 01

1 03
1 04
1 06
1 07
108

VG A

0

63
63
63
62
62
62
62
62
62
62
63
63
64
65
66
68
69
71
73
75
77
79
82
84
87
89
92
94
97
99

1 01

1 03
1 05
1 07
1 09

111

114
115
117

Time
(min)

P 0 4.
A4

10 co
V 4
*04-o

2" Al., 6th Conduit
in Upper Array

Bare #8 Average
(OF)

62
62
62
61
62
62
62
61
61
62
62
62
63
63
64
65
66
67
68
70
71
72
74
76
78
80
81
83
85
86
88
90
91
92
94
95
97
98

1 00



October 27, 1994 3 - 2

Time
(min)

2" Al., 6th Conduit
in Upper Array

Surface Average
(OF)

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

2" Al., 6th Conduit
in Upper Array

Bare #8 Maximum
(OF)

1 09
111
112
113
115
116
117
118
1 20
1 22
1 23
1 25
127
129
131
1 34
1 35
137
1 40
142
144
146

1 46
313

Max Temp:
Max Allowed:

11 9
1 20
1 22
1 23
1 25
1 26
1 26
1 28
129
131
1 32
1 33
135
138
1 40
1 42
144
1 46
1 49
1 52
1 54
1 56

1 56
388

2" Al., 6th Conduit
in Upper Array

Bare #8 Average
(OF)

101
1 02
1 03
1 04
1 06
1 07
1 07
1 09
110
112
113
115
116
119
121
123
1 24
126
128
130
1 32
1 34

1 34
312

4oA Po.

Ip4,
0 A

'9 A $OftJAlde~
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2" Al., Bottom Conduit
in Upper Array

Surface 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
2 9
3 0
3 1
3 2
3 3
34
3 5
3 6
3 7
3 8

0

2" Al., Bottom Conduit
in Upper Array

Surface Average
(O F)

2" Al., Bottom Conduit
in Upper Array

Bare #8 Maximum
(OF)

63
63
63
62

62
62
62
62
62
63
64
65
66
68
69
71
73
75
78
80
82
84
86
88
90
92
94
96
97
99

1 01

1 03
1 04
1 06
1 08
109
111

112
114

62
62
62
61
62
62
62
62

62
63
63
64

65
66
67
68

70
71
73
75
76
78
80
82
84
86
88
89
91
93
94
96
97
99

1 00

1 02
1 03
1 05
1 06

P0 ,
I4

10 C9

Time
(min)

63
63
63
62
62

62
62
62
62
63
63
63
64
65
65

66
67
68
69
71
72
73
75
77
79
81
83
85
88
90
92
94
96
98

1 01

1 03
1 06
1 08
110
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2" Al., Bottom Conduit
in Upper Array

Surface Maximum
(OF)

2" Al., Bottom Conduit
in Upper Array

Surface Average
(OF)

2" Al., Bottom Conduit
in Upper Array

Bare #8 Maximum
(OF)

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:

Time
(min)

115
117
118
1 20
1 22
123
1 25
1 27
129
131
133
135
1 37
140
1 42
1 45
147
1 49
1 52
1 55
157
159

159
388

1 07
1 09

11 0

111

113
114
115
116
118
1 20
1 22
123
1 25
1 27
129
1 32
1 33
1 36
1 38
141
1 43
1 45

1 45
312

112
114
116
117
11 9
1 20
1 22
1 23
1 25
1 26
1 28
129
1 30
1 33
1 34
1 37
139
141
146
1 48
1 52
1 55

155
388

0 $A

Vo 0
*01A0
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Project No 97258

2" Al., Bottom Conduit
in Upper Array

Bare #8 Average
(OF)

1" Steel, Top Conduit
in Middle Array

Surface Maximum
(OF)

1" Steel, Top Conduit
in Middle Array

Surface Average
(O F)

0
1
2
3
4
5
6
7
8
9

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

Time
(min)

62
62
62
61
62
62
62
62
62
62
62
62
63
63
63
64
65
66
67
68
69
71
72
74
76
77
79
81
83
84
86
88
89
90
92
94
95
97
98

4,Q A Poe

to *

00AYT

63
62
63
68
66
64
65
66
66
65
66
67
68
69
72
75
77
81
84
87
91
95
98

1 02
106
109
113
116
11 9
1 22
1 24
1 28
131
1 33
1 36
139
142
144
146

62
62
63
68
65
63
65
65
66
64
64
65
66
67
68
70
72
76
78
81
85
89
92
96

1 00
1 03
1 07
111
114
117
11 9
1 22
125
1 28
131
1 33
1 36
1 38
1 40

e , I
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2" Al., Bottom Conduit
in Upper Array

Bare #8 Average
(OF)

1" Steel, Top Conduit
in Middle Array

Surface Maximum
(OF)

1" Steel, Top Conduit
in Middle Array

Surface Average
(OF)

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

Max Temp:
Max Allowed:

1 00
1 01
1 02
103
1 05
105
106
1 08
1 09
111
113
114
115
118
1 20
122
1 23
1 25
128
1 30
1 32
1 34

1 34
312

#4 0CA Po

0 A

XI tA 0

Time
(min)

1 49
1 52
1 53
155
1 58

- 160
161
163
165
1 67
1 68
1 70
171
173
1 75
1 77
1 78
1 80
181
183
1 84
1 86

142
145
146
148
1 50
1 52
1 53
155
1 57
159
;60
162
1 64
165
168
169
171
1 72
1 74
1 76
1 78
1 80

1 80
312

1 86
388
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1" Steel, Top Conduit
in Middle Array

Bare #8 Maximum
(OF)

1" Steel, Top Conduit
in Middle Array

Bare #8 Average
(OF)

0
1
2
3
4
5
6
7
8
9

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

1" Steel, Bottom Conduit
in Middle Array

Surface Maximum
(0F)

63
63
64
69
66
64
65
66
66
64
64
64
64
65
66
67
68
70
72
75
79
82
86
89
93
98

1 02
106
111
114
117
121
124
128
1 32
135
1 38
141
1 44

62
62
63
66
64
63
64
64
64
63
63
63
63
64
64
65
66

a -- 68
69
71
74
76
79
82
85
88
92
95
98

1 01
1 04
108
111
114
117
1 20
123
1 25
1 28

oC A Ao

0 ~tOV0f
I&RA

Time
(min)

63
62
63
68
66
64
65
65
66
65
65
65
67
69
71
73
75
78
80
83
86
89
92
95
99

1 02
105
1 08
111
113
116
1 20
1 23
1 26
129
1 33
1 36
1 38
140
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1" Steel, Top Conduit
in Middle Array

Bare #8 Maximum
(OF)

1" Steel, Top Conduit
in Middle Array

Bare #8 Average
(OF)

1" Steel, Bottom Conduit
in Middle Array

Surface Maximum
(OF)

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:

10 (a
V A
0*I-o

Time
(min)

146
149
151
1 53
1 56
1 58
1 60
1 62
163
165
1 67
169
1 72
1 74
1 77
1 79
179
1 80
182
183
185
1 86

1 86
388

1 30
1 33
1 35
1 37
140
141
143
1 45
147
1 49
151
1 53
156
158
161
1 64
1 67
169
171
1 73
1 74
1 76

1 76
312

141
143
143
145
147
149
151
1 54
1 56
1 58
1 60
1 62
1 64
1 67
169
171
1 73
1 74
1 76
1 78
1 80
1 82

1 82
388

C0 A Pt0 4.
A10

Project No 97258 TVA/TS I
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Time
(min)

0
1
2
3
4
5
6
7
8
9

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

1" Steel, Bottom Conduit
in Middle Array

Surface Average
(OF)

62
62
63
68
65
63
65
65
65
64
64
64
65
65
66
67
69
71
73
75
78
81
83
86
89
92
96
99

102
1 04
1 07
110
113
116
11 9
1 22
1 25
1 27
1 30

0

og0?A'oT

1 Steel, Bottom Conduit
in Middle Array

Bare #8 Maximum
('F)

63
63
63
63
63
63
63
63
64
64
65
66
66
67
69
70
71
73
75
77
80
82
85
88
9 1
94
97

101
1 05
1 08
112
116
11 9
1 23
1 27
1 30
1 33
1 37
140

p 0
I4

Project No 97258 TVA/TS I
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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:

1" Steel, Bottom Conduit
in Middle Array

Surface Average
(OF)

1 32
1 35
1 36
1 38
1 41
142
1 44
1 46
1 48
1 50
1 52
1 54
1 55
1 57
1 60
1 62
1 63
1 65
1 67
1 69
1 71
1 73

1 73
31 2

1" Steel, Bottom Conduit
in Middle Array

Bare #8 Maximum
(OF)

143
1 46
149
1 52
1 54
1 57
1 59
1 62
1 65
1 67
1 69
172
1 74
1 77
1 79
1 82
1 83
1 85
1 86
1 87
1 89
1 90

1 90
388

4 GlA Po

oV A

TVA/TS IProject No 97258
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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
2 9
3 0
3 1
3 2
3 3
34
3 5
3 6
3 7
3 8

1" Steel, Bottom Conduit 3
in Middle Array

Bare #8 Average
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
64
64
64
65
66
67
68
69
71
73
75
77
79
82
85
87
90
93
96
99

1 03
1 06
1 09
112
114
117
1 20

0

p 0

A4

"Al., Left Conduit
in Lower Array

Surface Maximum
(OF)

63
63
63
63
62
62
62
62
64
65
66
69
72
75
78
82
85
89
92
95
98

1 01
1 04
1 06
1 09
1 11
113
114
116
117
119
121
1 25
1 26
1 28
129
1 30
131
1 32

3" Al., Left Conduit
in Lower Array

Surface Average
(OF)

62
62
62
62
62
61
62
62
63
63
63
65
66
67
69
70
72
74
77
78
80
82
85
87
89
91
93
95
96
98

1 00
102
1 06
1 08
110
1 11
112
114
115

Project No 97258 TVA/TS I

°"0 0



3.02
October 27, 1994TVA/TSIProject No 97258

Time
(min)

39
40
41
42
43

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

1" Steel, Bottom Conduit
in Middle Array

Bare #8 Average
(OF)

3" Al., Left Conduit
in Lower Array

Surface Maximum
(OF)

1 23
125
1 28
1 30
1 32
1 35
1 37
139
141
1 43
145
1 47
1 49
1 52
1 54
1 57
160
163
166
1 68
171
1 73

173
313

Max Temp:
Max Allowed:

0

1 33
1 35
1 38
1 38
1 40
1 43
1 43
144
1 46
147
149
152
153
153
156
1 58
159
162
1 64
1 66
1 68
171

171
388

3" Al., Left Conduit
in Lower Array

Surface Average
(OF)

116
117
1 20
1 20
1 22
125
125
1 26
128
1 29
1 30
133
1 35
135
1 37
138
139
141
143
144
1 46
148

1 48
312

p 0 1~
Po

1004AX
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3" Al., Left Conduit
in Lower Array

Bare #8 Maximum
(OF)

3" Al., Left Conduit
in Lower Array

Bare #8 Average
(OF)

0
1
2
3
4
5
6
7
8
9

10
21
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
2 9
3 0
3 1
3 2
3 3
34
3 5
3 6
3 7
3 8

3" Al., Center Conduit
in Lower Array

Surface Maximum
(OF)

63
63
63
63
63
63
64
64
65
65
66
68
70
72
74
77
80
83
87
90
94
97

1 00
1 04
1 07
110
113
116
119
1 22
1 24
1 27
129
131
1 33
1 35
1 37
1 38
140

63
63
63
63
63
6-3
63
63
63
63
63
64
64
65
66
67
68
69
71
73
74
76
78
80
82
84
86
88
90
92
94
96
98

1 00
1 01
1 03
1 05
1 07
1 08

^ to

Vr ft- .IV F

Time
(min)

63
63
63
63
62
62
62
62
64
65
66
70
73
77
81
85
89
93
97

1 00
1 03
1 06
108
110
113
115
116
118
119
121
1 22
1 23
1 27
1 28
1 32
1 32
131
1 32
1 33

Project No 97258 TVA/TS I
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Time
(min)

3" Al., Left Conduit
in Lower Array

Bare #8 Maximum
(OF)

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

3" Al., Left Conduit
in Lower Array

Bare #8 Average
(0F)

142
144
1 46
147
149
151
1 53
1 55
1 57
158
1 60
1 62
1 64
1 66
1 68
169
171
1 73
1 75
1 77
179
1 82

1 82
388

Max Temp:
Max Allowed:

11 0
112
113
115
117
118
120
122
123
1 25
1 27
1 28
1 30
1 32
1 34
1 35
1 37
139
141
1 42
144
1 46

1 46
313

3" Al., Center-Conduit
in Lower Array

Surface Maximum
(OF)

1 34
1 35
1 37
1 37
139
141
141
142
144
1 46
1 47
1 50
151
1 52
1 54
1 56
1 58
1 60
1 62
1 64
166
168

1 68
388

to A Po

1 60t*0c
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3" Al., Center Conduit
in Lower Array

Surface Average
(0F)

0
1
2
3
4
5
6
7
8
9

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

0

3" Al., Center Conduit
in Lower Array

Bare #8 Maximum
(OF)

3" Al., Center Conduit
in Lower Array

Bare #8 Average
(OF)

62
62
62
62
62
62
62
62
63
63
64
65
66
68
69
71
73
75
77
79
81
83
85
87
89
92
94
96
98

1 00
1 02
1 04
1 09
111
113
114
115
116
117

63
63
63
63
63
63
63
64
65
65
66
68
70
72
74
77
80
83
86
90
93
97

1 01
1 04
1 08
111
113
116
119
121
123
126
128
1 30
1 32
1 34
1 36
1 38
140

p 0
A1

VO Y0
1*

'0 R A-t

Time
(min)

63
63
63
63
63
63
63
63
63
63
64
64
64
65
66
67
68
70
71
73
75
77
79
81
83
85
87
89
9 1
93
94
96
98

1 00
1 02
1 04
1 05
1 07
1 09

Project No 97258 TVA/TS I
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Time
(min)

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

3" Al., Center Conduit
in Lower Array

Surface Average
(0F)

3" Al., Center Conduit
in Lower Array

Bare #8 Maximum
(OF)

118
119
1 22
1 22
1 24

1 26
1 26
1 27
129
1 30
131
1 34
135
135
1 37
139
1 40
142
144
1 45
1 47
1 49

1 49
312

Max Temp:
Max Allowed:

142
144
146
147
1 49
1 50
1 52
1 53
1 55
1 56
1 58
159
161
1 62
1 64
1 65
1 67
169
171
1 72
1 74
176

1 76
388

3" Al., Center Conduit
in Lower Array

Bare #8 Average
(OF)

111
112
114
115
117
11 9
1 20
1 22
1 23
125
1 26
128
1 30
131
133
1 34
1 36
138
139
141
1 43
144

144
313

4 0 A pto

ot AA I0.

Ojr c~o1

920

Project No 97258 TVA/TS I
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3" Al., Right Conduit
in Lower Array

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

06j A

3" Al., Right Conduit
in Lower Array

Surface Average
(OF)

63
63
63
63
62
62
62
62
64
64
66
68
71
74
77
80
84
87
9 1
93
96
99

1 02
1 04
1 07
1 09
110
112
114
115
116
118
1 22
123
125
1 26
128
1 35
144

Time
(min)

p 0

tt

IGO
V9*04A

62
62
62
62
62
62
62
62
63
63
64
65
66
67
69
71
73
75
77
79
81
84
86
88
90
92
94
96
98

1 00
101
1 03
1 08
1 09
112
113
114
117
11 9

3" Al., Right Conduit
in Lower Array

Bare #8 Maximum
(OF)

63
64
63
63
64
64
64
64
64
65
66
67
69
71
74
76
79
82
86
90
93
97

1 01
1 04
1 08
111
113
116
1 19
121
1 23
125
1 27
129
131
132
1 34
1 36
1 37

TVA/TS IProject No 97258
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3" Al., Right Conduit
in Lower Array

Surface Maximum
(OF)

3" Al., Right Conduit
in Lower Array

Surface Average
(OF)

3" Al., Right Conduit
in Lower Array

Bare #8 Maximum
(OF)

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:

4GCA P 0

o A

1* *41

Time
(min)

1 50
1 57
161
162
1 66
1 70
1 70
172
1 76
1 77
179
181
181
181
1 82
1 83
1 83
1 83
1 84
1 84
1 85
1 87

187
388

120
1 23
125
126
1 28
1 31
131
1 32
1 35
1 36
1 38
141
142
1 42
1 45
1 46
1 47
1 49
151
1 52
1 54
1 56

156
312

1 39
1 40
142
144
145
147
148
150
1 52
1 53
1 55
1 57
1 58
1 60
1 62
1 64
166
168
169
171
1 73
1 75

1 75
388

Project No 97258 TVA/TS I
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3" Al., Right Conduit
in Lower Array

Bare #8 Average
(OF)

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

Junction Box
Interior Surface

Maximum
(0F)

63
63
63
63
63
63
63
63
63
63
64
64
65
65
66
67
68
70
71
73
75
77
79
81
83
85
87
89
90
92
94
96
98

1 00
1 01
1 03
1 05
1 06
1 08

t6A

0

63
63
63
63
63
63
65
67
69
72
75
79
82
86
90
94
97

1 01
106
110
114
11 9
1 23
1 27
1 32
1 35
139
143
1 48
1 55
1 60
1 64
169
175
1 78
181
1 84
1 88
1 92

p 0 *0

A4

VI X0
OftA V

Junction Box
Interior Surface

Average
(OF)

62
62
62
62
62
62
63
64
65
66
68
70
72
75
77
80
83
86
89
92
96

1 00
1 03
106
1 09
112
115
118
1 22
127
131
1 33
137
141
1 43
146
1 48
151
1 55

TVA/TS1I
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i) U L

Time
(min)

3" Al., Right Conduit
in Lower Array

Bare #8 Average
(OF)

110
i 1 1
113
115
116
118
1 20
121
1 23
1 25
1 26
128
1 30
131
1 33
135
1 36
1 38
140
1 42
143
1 45

Junction Box
Interior Surface

Maximum
(0F)

1 96
200
208
210
211
211
215
217
219
220
221
222
223
221
220
219
221
221
220
221
220
221

Max Temp:
Max Allowed:

#04 C0
V7

O,,1ATO

Junction Box
Interior Surface

Average
(OF)

158
1 62
165
169
1 72
176
181
183
185
1 86
189
191
193
192
193
192
1 96
197
1 97
1 98
198
200

39
40
41
42
43
44
45
46
47
48
49

-50
51
52
53
54
55
56
57
58
59
60

145
313

223
388

200
312

,cA

0
to

A1



33i
Time TC # 1 TC # 2 TC # 3 TC # 4 TC # 5 TC # 6 TC # 7 TC # 8 TC # 9

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

0 63 62 63 62 62 62 62 62 62
1 63 62 63 62 62 62 62 62 62
2 63 62 63 62 62 62 62 62 62
3 62 61 62 61 61 61 61 61 61
4 62 61 62 62 61 62 61 61 61
5 62 61 62 62 62 62 62 62 62
6 62 61 62 62 62 62 62 61 62
7 62 61 62 62 62 62 62 62 62
8 62 61 62 62 62 62 62 62 62
9 63 62 62 62 62 63 63 62 62

10 64 62 63 63 63 63 63 63 63
11 64 63 64 64 64 64 64 64 63
12 65 64 64 64 65 66 65 65 64
1 3 66 65 65 66 67 67 67 66 66
1 4 68 66 66 67 68 69 68 68 67
15 69 68 68 69 70 71 70 70 69
16 71 70 69 70 72 73 73 72 71
17 73 71 71 72 74 76 75 74 73
1 8 75 73 73 75 77 78 77 76 75
19 77 75 75 77 79 81 80 79 78
20 79 77 77 79 81 83 83 81 80
21 81 79 79 81 84 85 85 84 82
22 84 82 82 84 86 88 87 86 85
23 86 84 84 86 89 90 90 89 87
24 88 86 86 89 91 93 93 92 90
25 91 89 89 91 94 95 95 95 93
26 93 91 91 94 96 98 98 97 95
27 96 94 94 96 98 100 100 100 98
28 98 96 96 98 101 102 103 102 100
29 100 98 98 100 102 104 104 104 102
30 102 100 100 103 104 106 107 106 104
31 104 102 102 105 107 108 109 108 106
32 106 104 104 107 108 110 110 110 108
33 108 106 106 108 110 111 112 111 109
34 110 108 109 111 112 113 114 113 111
35 112 110 111 113 114 115 115 115 113
36 114 112 113 115 116 117 117 117 115
37 116 114 115 116 117 118 119 118 116
38 118 117 117 118 119 120 120 119 118
39 120 119 119 120 121 122 122 121 119
40 122 121 121 122 123 123 123 122 121

A Po
0 A

OtA¶O
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Time TC#1 TC#2 TC#3 TC#4 TC#5 TC#6 TC#7 TC#8 TC#9

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

1 24
1 26
128
129
1 30
1 32
1 34
1 37
1 39
141
143
1 47
1 49
152
1 54
1 57
1 60
1 64
1 67
1 70

1 22
124
1 26
128
1 29
131
1 33
1 36
1 38
1 40
142
145
1 48
151
1 53
1 56
1 58
1 62
165
1-67

123
1 25
1 27
1 28
130
131
1 34
1 36
1 38
1 40
141
1 45
1 47
1 50
1 52
1 54
1 57
1 60
1 63
165

1 23
1 25
1 27
1 28
129
132
1 34
136
1 38
140
142
1 45
1 48
1 50
1 53
156
158
161
1 64
1 67

1 24
1 26
128
1 30
1 32
134
1 36
139
141
144
146
149

152
1 55
1 58
161
1 64
167
170
1 73

1 25
1 27
129
130
1 32
135
1 37
1 40
142
144
1 47
1 50
1 53
1 57
1 59
1 62
165
168
171
174

170 167 165 167 173 174
388 387 388 387 387 387

4 0 A Po

A0 (4

IO0RA¶O10

1 25
1 27
1 29
1 30
132
1 34

1 37
139
141
144
1 46
1 49

1 52
155
1 58
161
1 64
1 67
1 70
1 73

1 73
387

124
1 25
1 27
1 28
1 30
1 32
134
1 36
139
140
1 43
1 46
148
151
1 54
1 57
1 60
163
166
1 68

1 68
387

1 22
1 24
125
1 26
1 27
129
131
1 33
135
1 37
139
141
144
147
149
151
1 54
1 57
1 60
1 63

1 63
387



Time TC # 10 TC # 11 TC # 12 TC # 13 TC # 14 TC # 15 TC #16
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 62 62 62 63 62 62 63
1 62 62 62 63 62 62 63
2 62 62 62 62 62 62 63
3 61 61 61 62 61 62 62
4 62 62 61 62 62 62 62
5 62 62 62 62 62 62 63
6 62 62 .62 62 62 62 62
7 62 62 62 62 62 62 63
8 62 62 62 63 62 62 63
9 63 63 63 64 63 63 64

10 64 64 64 65 64 64 65
11 64 65 65 66 65 65 66
12 66 67 67 67 67 67 67
13 67 68 68 69 68 68 69
14 68 70 70 71 71 71 70
15 70 72 72 73 73 73 73
16 72 75 75 75 75 75 75
17 74 77 77 77 78 78 78
18 76 79 79 80 80 80 81
19 79 82 82 83 83 83 83
20 81 84 84 85 86 86 86
21 83 86 86 87 88 89 89
22 86 89 89 90 90 91 92
23 88 91 91 92 93 94 94
24 91 93 93 95 95 97 97
25 93 96 96 97 98 99 100
26 96 98 98 99 100 102 102
27 98 100 100 102 102 104 105
28 100 102 102 104 104 106 107
29 102 104 104 106 106 108 109
30 104 106 106 107 108 110 112
31 106 108 108 109 110 112 114
32 108 109 109 110 111 114 115
33 109 111 111 112 113 115 117
34 111 113 112 114 114 117 119
35 113 115 114 115 116 119 120
36 115 117 116 117 118 121 122
37 117 119 118 119 120 122 124
38 118 120 120 121 122 124 125
39 120 122 122 123 123 125 126
40 122 124 124 125 125 127 128

4 0 A Pow

o 67

ORA¶Of
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Time
(min)

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

Max Temp:
Max Allowed:

332 4
October 27, 1994TVA/TSI

TC # 10
(OF)

123
1 25
1 26
1 28
129
131
1 33
1 36
1 38
140
142
145
147
1 50
1 52
1 54
1 57
1 60
1 63
166

1 66
387

TC # 11
(OF)

1 27
1 28
1 30
132
1 34
136
139
141
143
146
148
151
1 54
1 57
159
1 62
1 65
1 68
1 70
1 73

1 73
387

TC # 12
(OF)

1 26
1 28
131
1 32
1 34
1 37
139
142
1 44
147
149
1 52
155
1 58
1 60
163
1 66
169
1 72
1 75

1 75
387

TC # 13
(OF)

1 27
129
131
1 33
1 35
1 37
140
142
1 45
1 47
1 49
1 52
1 55
158
1 60
163
166
169
1 72
1 75

1 75
388

TC # 14
(OF)

1 27
1 29
131
1 33

. .1 . 4
134
1 36
1 38
141
143
1 45
1 47
150
153
1 56
1 58
1 60
1 63
1 66
169
171

171
387

TC # 15
(OF)

129
1 30
1 32
1 33
1 34
136
1 38
140
142
1 43
145
1 48
1 50
1 53
154
1 57
159
162
165
1 67

1 67
387

TC # 16
(OF)

1 30
131
1 32
133
1 34
1 36
1 37
139
141
1 42
144
1 46
148
150
152
1 54
156
158
160
1 62

1 62
388

o~1 A A

0 ** t



Time TC # 17 TC # 18 TC # 19 TC # 20 TC # 21 TC # 22 TC # 23
(min) (OF) (0F) (0F) (OF) (OF) (OF) (OF)

0 63 63 62 62 62 62 63
1 63 63 62 63 62 62 63
2 63 62 62 62 62 62 62
3 62 62 61 62 61 61 62
4 62 62 62 62 61 62 62
5 62 62 62 62 62 62 62
6 62 62 62 62 61 62 62
7 62 62 62 62 61 62 62
8 62 63 62 62 61 61 62
9 63 63 62 62 62 62 62

10 63 64 62 62 62 62 62
11 63 65 63 62 62 62 62
12 64 67 63 63 62 62 63
13 65 68 64 63 62 63 63
14 67 70 64 64 63 63 64
15 68 72 65 64 64 64 64
16 70 74 66 65 64 65 65
17 71 76 67 66 65 65 66
18 73 78 68 67 66 66 67
19 76 80 69 68 67 67 68
20 78 82 71 69 68 68 69
21 80 85 72 71 69 70 70
22 83 87 73 72 71 -7t 71
23 85 90 75 74 73 73 73
24 88 92 77 75 74 75 75
25 91 95 78 77 76 76 76
26 94 98 80 79 78 78 78
27 96 100 82 81 80 80 80
28 99 102 84 83 82 82 82
29 101 104 86 85 84 84 84
30 1 03 107 88 87 86 86 86
31 105 109 90 89 88 88 87
32 107 111 91 90 89 89 89
33 109 112 93 92 91 91 90-
34 111 114 95 95 94 93 93
35 113 116 98 97 96 95 -95
36 115 118 100 99 98 97 97
37 117 120 102 101 100 99 98
38 118 122 104 104 102 101 100
39 120 123 106 105 104 103 102
40 122 125 108 107 106 105 104

0CA Pow 0

100
o A
*tY
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October 27, 1994

Time
(min)

41
42
43
44
45
46
47
48
49
50
51
52
5 3
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

a-; 3 U.
TC # 23

(OF)
TC # 17

(OF)

1 23
1 24
1 26
1 27
1 28
1 30
131
1 33
1 35
136
1 38
140
1 42
144
1 46
1 48
1 50
1 52
1 54
156

1 56
388

TC # 18
(0F)

1 26
128
1 30
131
1 32
1 34
1 37
139
141
143
1 45
1 48
1 49
151
1 52
1 54
1 56
1 58
1 60
1 62

1 62
388

TC # 19
(OF)

110
112
114
115
117
118
1 20
1 22
1 24
125
1 26
1 28
1 30
131
1 32
1 34
136
1 38
139
141

141
387

0

TC # 20
(OF)

1 09
111
113
114
115
117
119
1 20
122
1 23
1 24
1 26
1 27
129
1 30
1 32
1 33
1 35
137
138

1 38
387

TC # 21
(OF)

1 07
1 09
111
112
113
115
116
118
1 20
121
1 22
1 24
125
1 27
1 28
1 30
131
1 33
135
1 36

136
387

TC # 22
(OF)

1 06
1 08
1 09
111
112
113
115
117
118
11 9
121
1 23
1 24
1 26
1 27
128
1 30
131
1 32
1 34

1 34
387

105
1 07
1 08
1 09
110
112
114
115
117
118
11 9
1 22
1 23
125
126
1 27
1 28
1 30
131
133

133
388

p 0
A1

OftAXO~
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October 27, 1994

Time TC # 24 TC # 25 TC # 26 TC # 27 TC # 28 TC # 29 TC # 30 ,
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF) A38m

0 63 62 63 63 63 62 62
1 63 62 62 63 63 62 62
2 63 62 62 62 63 62 62
3 62 61 62 62 62 61 61
4 62 62 62 62 62 61 61
5 62 62 62 62 62 62 62
6 62 62 62 62 62 62 61
7 62 62 62 62- 62 61 61
8 62 62 62 62 62 61 61
9 62 62 62 62 62 62 62

10 62 62 62 62 62 62 62
11 63 62 62 62 62 62 62
12 63 63 62 62 63 62 62
13 63 63 63 62 63 63 63
14 64 63 63 63 63 63 63
15 64 64 64 63 64 64 64
16 65 65 64 64 64 65 65
17 66 66 65 64 65 66 66
18 67 66 65 65 65 66 67
19 68 67 66 65 66 68 68
20 69 68 67 66 67 69 69
21 70 69 68 67 68 70 70
22 71 71 69 68 69 71 72
23 73 72 71 69 70 73 73
24 75 74 72 70 72 74 75
2 5 77 75 74 72 73 76 77
26 78 77 75 73 75 77 78
27 80 79 77 75 77 79 80
28 82 81 79 77 78 81 82
29 83 82 80 78 80 82 83
3 0 85 84 82 80 81 84 85
31 87 86 84 82 83 86 87
32 89 87 85 83 84 87 88
33 90 89 87 84 86 89 89
34 92 91 89 86 88 91 92
35 94 93 91 88 90 93 93
36 96 95 93 90 92 95 95
37 98 97 95 92 93 96 97
3 8 100 98 96 94 95 98 99
39 102 100 98 95 97 99 100
40 103 102 100 97 98 101 102

4GA To
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0 A
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October 27, 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 # 24
(OF)

1 04
1 06
1 07
1 08
1 09
111
113
114
116
117
118
120
122
1 24
125
1 26
1 27
129
131
1 32

1 32
388

TC # 25
(OF)

1 03
1 04
1 06
1 07
1 08
1 09
111
113
114
115
117
119
121
1 22
123
1 25
126
128
1 29
1 30

1 30
387

TC # 26
(OF)

101
1 03
1 04
1 05
1 06
108
110
111
113
114
116
118
119
121
1 22
1 23
1 25
1 26
1 28
129

1 29
388

TC # 27
(OF)

99
1 01
1 02
1 03
1 04
106
1 08
110
112
113
115
117
118
1 20
121
1 22
1 24
125
127

-1-2-7-

1 27
388

TC # 28
(OF)

1 00
1 02
1 03
1 04
1 05
1 07
1 09
111
112
114
115
117
11 9
121
1 22
123
125
1 26
1 28
129

129
388

TC # 29
(OF)

1 03
104
1 05
1 07
1 08
1 09
111
113
114
115
117
11 9
1 20
1 22
123
1 25
1 26
128
129
131

131
387

TC # 30
(OF)

1 03
1 05
1 06
1 07
1 08
110
111
113
114
116
117
11 9
121
1 23
123
125
1 27
1 28
1 30
131

131
387

4 0'llA P0

0 A1'-

Ir 0
'VOO A 0
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Time TC # 31 TC # 32 TC # 33 TC # 34 TC # 35 TC # 36 TC # 37
(min) (OF) (0F) (OF) (OF) (OF) (OF) (OF)

0 62 62 62 62 63 63 63
1 62 62 62 62 63 63 63
2 62 62 62 62 63 63 63
3 61 61 61 61 62 62 62
4 61 61 61 62 62 62 62
5 62 62 62 62 62 62 62
6 61 61 62 62 62 62 62
7 61 61 62 62 62 62 62
8 61 61 61 61 62 62 62
9 62 62 62 62 63 62 63

1 0 62 62 62 62 63 63 64
11 62 62 62 62 63 63 65
12 63 63 63 62 64 64 66
13 63 63 63 63 65 64 68
14 64 64 64 63 66 65 70
15 64 64 64 64 67 65 72
16 65 65 65 64 68 66 75
17 66 66 66 65 69 67 77
18 67 67 67 66 70 68 80
19 68 68 -69 67 71 69 83
20 69 70 70 68 72 70 85
21 71 71 71 68 74 71 87
22 72 72 72 70 75 72 89
23 74 74 74 71 76 73 91
24 76 76 76 72 78 74 94
2 5 77 77 77 74 79 76 96
2 6 79 79 79 75 81 77 98
27 81 81 81 76 82 78 100
28 83 83 83 78 83 80 102
2 9 84 84 84 79 85 81 104
30 86 86 86 80 86 82 106
31 88 88 88 82 88 83 107
32 89 89 89 83 89 84 109
33 91 91 91 84 90 85 110
34 93 93 93 86 92 87 112
35 95 95 95 88 93 89 114
36 96 97 97 90 95 90 116
37 98 98 99 91 96 92 117
38 100 100 100 93 98 93 118
39 101 102 102 94 99 95 119
40 103 103 104 96 100 96 120

40A o

0 C
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October 27, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 31
(OF)

1 04
1 06
1 07
1 08
1 09
111
113
114
115
117
118
1 20
1 22
1 24
125
1 26
1 28
129
131
1 32

132
387

TC # 32
(OF)

105
1 06
1 08
1 09
110
112
113
115
116
118
119
121
1 23
1 25
126
1 27
129
131
132
133

1 33
387

TC # 33
(OF)

1 05
1 07
108
1 09
111
112
114
116
117
118
1 20
1 22
1 24
126
1 27
129
130
1 32
1 33
134

1 34
387

TC # 34
(0 F)

97
99

1 00
1 02
1 03
1 04
106
1 08
110
1 11
113
115
117
11 9
121
1 22
124
1 26
128
129

129
387

TC # 35
(OF)

1 02
1 03
1 04
105
1 06
1 08
110
112
113
114
116
11 9
121
1 23
1 24
125
1 27
129
1 30
1 32

1 32
388

TC # 36
(OF)

98
99

1 00
1 02
1 03
1 05
1 07
1 09
111
112
114
116
118
I11 9
1 20
1 22
1 24
125
127
128

128
388

TC # 37
(OF)

121
123
1 24
124
1 25
1 26
1 28
130
1 32
133
1 35
1 38
1 40
1 43
1 45
1 47
1 50
1 52
155
1 57

1 57
388

4 GA Po,

00'V c
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Project No 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
2 1
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
34
3 5
3 6
3 7
3 8
3 9
4 0

TC # 38
(OF)

62
62
62
61
61
62
61
62
62
63
63

-64
66
67
69
71
74
76
78
81
83
85
87
89
91
93
95
97
99

1 01
1 03
104
1 06
1 07
1 09
1 11
112
114
115
117
118

TC # 41 TC # 42
(OF) (OF)

TC # 39
(OF)

62
62
62
61
62
62
62
62
62
63
64
64
66
67
68
70
72
73
75
77
79
81
83
85
87
89
91
92
94
96
98
99

101
1 02
1 04
1 06
1 08
1 10
111
113
114

TC # 40
(OF)

63
63
62
62
62
62
62
62
62
63
64
65
66
67
68
70
71
73
74
76
78
80
82
83

- 85
- 87

89
9 1
92
94
96
97
99

1 00
1 02
104
1 06
1 08
109
111
113

0OA

62
62
62
61
61
62
61
62
62
63
63
64
65
66
68
69
71
72
74
76
77
79
81
83
84
86
88
90
91
93
94
96
97
99

1 01
1 03
1 05
106
1 08
110
1 11

62
62
62

...61
61
62
62
62
62
63
64
64
65
67
68
69
71
72
74
75
77
78
80
82
84
86
87
89
91
92
94
95
96
98

1 00
1 01
1 03
1 05
1 06
1 08
1 09

p 0

/4

OtA 0
A" A

TC # 43
(OF)

62
62
62
61
61
61
61
61
62
62
63
63
64
65
67
68
69
70
72
73
75
76
78
79
81
83
85
86
88
89
91
92
93
94
96
97
99

1 01
1 02

. 104
105

TVA/TS I October 27, 1994

341
TC # 44

(OF)

62
62
62
61
61

61
61
61
61
62
63
63

64
65
65
67
68
69
70
71
73
74
75
77
79

80
82
83
85
86
88
89
90
9 1

93
94
96

97
98

1 00

101



Project No 97258

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 # 38
(aF)

11 9
1 20
121
1 22
123
1 25
126
129
1 30
1 32
1 34
1 36
139
141
143
1 45
147
1 50
1 52
154

1 54
387

TC # 39
(OF)

116
117
118
120
120
1 22
1 24
126
127
129
1 30
133
135
1 37
139
141
143
1 45
147
149

1 49
387

TC # 40
(OF)

114
116
117
118
119
121
1 22
1 24
126
1 27
129
131
133
1 35
1 36
138
140
142
144
146

146
388

gGA

0

October 27, 1994

TC # 41
(OF)

113
114
115
117
117
11 9
121
1 23
1 24
1 26
1 27
1 30
1 32
1 34
1 35
1 37
139
141
142
1 44

144
387

TC # 42
(OF)

111
112
114
115
115
117
11 9
121
1 22
123
1 25
1 27
129
132
133
135
1 37
139
140
1 42

1 42
387

TC # 43
(OF)

1 06
1 08
1 09
11 0
111
112
114
115
117
118
1 20
122
1 24
126
1 27
129
1 30
1 32
1 34
1 35

1 35
387

TC # 44
(OF)

1 02
1 04
1 05
1 06
1 07
1 08
110
111
113
114
115
117
119
121
1 22
1 24
125
127
129
1 30

1 30
387

pao
4,

VI4'
*0 ftA 4

- A



October 27, 1994

Time TC # 45 TC # 46 TC # 47 TC # 48 TC # 49 TC # 50 TC # 51
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 63 62 62 62 62 63 62
1 63 62 62 62 63 63 62
2 63 62 62 62 62 62 62
3 62 61 61 61 62 62 61
4 62 62 62 61 62 62 62
5 62 62 62 62 62 62 62
6 62 62 62 62 62 62 62
7 62 62 62 62 62 62 62
8 62 62 62 62 62 62 62
9 62 62 62 63 63 63 62

10 63 62 63 63 64 64 63
11 63 63 64 64 64 64 64
12 64 63 64 65 65 65 64
13 64 64 65 66 66 66 65
14 65 64 66 67 67 67 66
15 66 65 67 68 68 68 67
16 67 66 68 69 70 70 68
17 68 67 69 70 71 71 69
18 68 68 70 71 72 72 70
19 70 69 71 73 73 73 71
20 71 70 73 74 74 74 73
21 72 71 74 75 76 76 74
22 73 72 75 77 77 77 75
23 75 74 77 78 79 79 76
24 76 75 78 80 80 80 78
25 78 77 80 81 82 82 79
26 79 78 81 83 83 83 81
27 81 80 83 84 84 84 82
28 82 81 84 86 86 86 83
29 84 82 85 87 87 87 84
30 85 84 87 88 88 88 86
31 86 86 88 89 89 90 87
32 87 86 89 90 90 91 88
33 89 88 90 91 91 92 89
34 90 89 92 93 93 93 91
35 92 91 93 94 95 95 92
36 93 92 95 96 96 96 94
37 95 94 96 97 98 98 95
38 96 95 97 99 99 99 96
39 97 96 99 100 101 100 98
40 98 98 100 102 102 102 99

*,A 0o

0 A

* 4'
OrA¶O
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October 27, 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 # 45
(OF)

1 00
1 01
1 02
1 03
1 04
1 05
1 06
1 08
1 09
110
112
114
115
117
118
119
121
1 22
1 24
125

125
388

TC # 46
(OF)

99
1 00
1 02
1 02
1 03
1 05
1 06
1 08
1 09
110
112
114
115
117
118
119
121
1 22
1 24
1 25

125
387

TC # 47
(OF)

1 02
1 03
1 04
1 06
1 07
1 08
11 0
112
113
115
116
118
1 20
1 22
123
1 25
126
128
129
1 30

1 30
387

0G

TC # 48
(OF)

1 03
1 05
1 06
1 08
1 09
111
112
114
116
117
119
121
123
125
1 26
128
129
131
132
1 34

1 34
387

TC # 49
(OF)

1 04
1 05
1 07
1 08
1 09
111
113
115
116
118
119
121
123.
125
1 26
128
129
131
132
1 34

1 34
387

TC # 50
(OF)

104
1 05
1 06
1 08
1 09
111
112
114
116
117
118
1 20
122
1 24
125
1 27
1 28
130
131
1 33

133
388

TC # 51
(OF)

101
102
1 03
104
1 06
1 07
109
110
112
113
114
116
118
1 20
121
123
1 24
1 26
128
129

129
387

p 0
A1

*4AOAO-A e
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5 'A '--

Time TC # 52 TC # 53 TC # 54 TC # 55 TC # 56 TC # 57 TC # 58
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 63 63 63 62 62 63 62
1 63 63 63 62 63 63 62
2 63 63 62 62 62 63 62
3 62 62 62 61 61 62 61
4 62 62 62 62 62 62 61
5 63 62 62 62 62 62 62
6 62 62 62 62 62 62 61
7 62 62 62 62 62 62 61
8 62 62 62 62 62 62 61
9 63 62 62 62 62 63 62

10 63 63 63 63 63 63 62
11 63 63 63 64 63 63 62
12 64 63 63 64 64 64 63
13 65 63 64 65 64 64 63
14 65 64 65 66 65 65 64
15 66 64 65 68 66 66 65
16 67 65 66 69 68 67 66
17 68 65 67 71 69 68 67
18 69 66 67 73 70 69 67
19 70 67 68 ---75- 71 70 69
20 71 68 69 76 73 72 70
21 72 68 69 78 74 73 71
22 72 69 70 80 76 74 72
23 74 70 71 82 78 76 74
24 75 71 72 84 80 78 76
25 76 72 73 86 82 80 77
26 78 73 74 88 84 81 79
27 79 74 75 90 85 83 81
28 80 75 76 92 87 85 82
29 81 76 77 93 89 86 84
30 83 77 78 95 91 88 85
31 84 78 80 97 92 90 87
32 85 79 80 99 94 91 88
33 86 80 81 101 95 93 90
34 87 81- 82 103 97 95 92
35 89 83 83 105 99 97 94
36 90 84 84 107 101 99 96
37 91 85 85 109 -103 100 97
38 92 86 86 110 104 102 99
39 94 87 87 112 106 103 100
40 95 89 89 113 107 105 102

o A

00

ORA¶OA-V
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October 27, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 52
(OF)

96
98
99

1 00
101
1 02
1 04
1 05
1 07
1 08
1 09
111
113
115
116
118
11 9
121
1 23
1 24

1 24
388

TC # 53
(0 F)

90
91
92
93
94
95
97
99

1 00
101
1 03
105
1 07
1 09
111
112
114
116
118
11 9

11 9
388

TC # 54
(OF)

90
91
92
93
94
95
98
99

101
1 02
1 04
1 06
1 08
11 0
112
113
115
117
11 9

. 120

120
388

0

TC # 55 TC # 56 TC # 57 TC # 58
(OF)

115
116
117
118
1 1 9
121
1 22
1 25
1 26
1 27
129
131
1 33
135
1 37
1 38
1 40
1 42
1 44
1 46

1 46
387

(OF)

1 09
1 1 0
112
113
114
115
117
118
1 20
121
123
125
1 27
129
131
132
1 34
136
138
140

140
387

(OF)

1 06
1 07
1 09
11 0
111
112
113
115
116
117
118
1 20
1 22
1 24
125
1 27
1 29
131
133
1 35

1 35
388

(0 F)

1 03
105
1 06
107
1 08
109
11 0
112
113
114
115
117
118
120
121
123
125
1 27
1 29
131

131
387

to,A0
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October 27, 1994

Time TC # 59 TC # 60 TC # 61 TC # 62 TC # 63 TC # 64 TC # 65
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 63 62 62 63 62 63 62
1 63 62 62 63 63 63 62
2 62 62 62 62 62 63 62
3 62 61 61 62 62 62 61
4 62 61 61 62 62 62 62
5 62 62 61 62 62 62 62
6 62 61 61 62 62 62 62
7 62 61 61 62 62 62 62
8 62 61 61 62 62 62 62
9 62 62 61 62 62 62 62

10 63 62 62 62 62 63 62
11 63 62 62 63 62 63 62
12 63 63 62 63 63 63 63
13 64 63 63 64 63 64 63
14 64 64 63 64 64 64 64
15 65 64 64 65 65 65 64
16 66 65 65 65 65 66 65
17 67 66 65 66 66 66 66
18 68 67' 66 67 67 67 66
19 69 68 67 68 68 68 67
20 70 69 68 69 68 69 68
21 71 70 69 69 69 69 69
22 72 71 70 71 70 70 70
23 74 72 72 72 71 72 71
24 75 74 73 73 72 73 72
25 77 75 74 74 74 74 74
26 78 77 76 76 75 75 75
27 80 78 77 77 76 77 76
28 81 80 79 79 78 78 77
29 83 81 80 80 79 79 78
30 84 83 81 81 80 80 80
31 86 84 83 83 81 81 81
32 87 85 84 84 82 82 82
33 89 87 85 85 84 84 83
34 90 88 87 86 85 85 84
35 92 90 88 88 87 87 86
36 94 92 90 90 89 88 87
37 96 93 92 91 90 90 89
38 97 95 93 93 91 91 90
3 9 98 96 94 94 93 93 91
40 1 00 98 96 95 94 94 93

4 0A Po

R T
ItX
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Project No 97258

Time TC # 59 TC # 60 TC # 61
(min) (OF) (OF) (OF)

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

Max Temp:
Max Allowed:

1 01
1 03
1 04
1 05
1 06
1 08
1 09
111
112
113
114

-116
118
11 9
1 20
1 22
124
1 26
128
129

129
388

99
1 01
1 02
1 03
1 04
1 05
1 07
1 08
110
111
112
114
115
117
118
119
121
123
1 24
1 26

126
387

97
99

1 00
1 01
1 02
103
1 05
1 06
1 08
1 09
110
112
113
115
116
117
119
1 20
1 22
1 23

123
387

OGA

0

TC # 62
(OF)

97
98
99

1 00
1 01
1 03
1 04
1 06
1 07
1 09
1 10
112
114
115
116
117
11 9
1 20
1 22
123

123
388

TC # 63
(OF)

96
97
98

.100
1 00
1 02
1 04
106
1 07
1 08
1 09
112
113
115
116
117
118
120
121
122

1 22
387

TC # 64
(OF)

95
97
98
99

1 00
102
1 03
1 05
1 06
1 07
1 09
111
112
114
115
116
118
119
121
1 22

1 22
388

TVA/TS I

p 0

A.

O cXoIV, f

October 27, 1994

TC # 65
(OF)

94
95
96

97
98

1 00

1 01

1 03

1 04
1 05
106
1 08
110
112
112
114
116
117
118
1 20

1 20
387



October 27, 1994

Time TC # 66 TC # 67 TC # 68 TC # 69 TC # 70 TC # 71 TC # 72
(min) (OF) (OF) (OF) (OF) (0F) (OF) ('F)

0 62 62 63 62 63 62 62
1 62 62 63 62 63 63 62
2 62 62 63 62 63 62 62
3 61 61 62 61 62 62 61
4 62 61 62 62 62 62 62
5 62 62 63 62 62 62 62
6 62 62 62 62 62 62 62
7 62 62 62 62 62 62 62
8 62 61 62 62 63 62 62
9 62 62 63 62 63 63 62

10 62 62 63 62 63 63 62
11 63 e 2 63 62 64 64 63
12 63 63 63 62 65 65 63
13 64 63 64 63 65 66 63
14 64 64 64 63 66 67 64
15 64 64 65 64 67 68 64
16 65 65 65 64 68 70 65
17 66 65 66 65 69 71 65
18 67 66 67 66 70 72 66
19 67 67 67 66 71 74 67
20 68 68 68 67 72 75 67
21 69 69 69 68 73 76 68
22 70 69 70 69 74 77 68
23 71 71 71 70 76 79 69
24 72 72 72 71 77 80 70
25 74 73 73 72 78 81 71
26 75 74 74 73 79 83 72
27 76 76 76 74 81 84 73
28 77 77 77 76 82 85 74
29 78 78 78 76 83 86 74
30 80 79 79 78 85 87 75
31 81 80 80 79 86 88 76
32 82 81 81 80 87 89 77
33 83 82 82 80 88 90 77
34 84 84 84 82 89 92 79
35 86 85 85 83 91 93 80
36 87 86 86 85 92 94 81
37 89 88 88 86 94 95 82
38 90 89 89 87 95 96 83
39 91 90 90 88 96 97 84
40 92 91 91 89 97 99 85

4HA So.

0 t
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October 27, 1994

Time TC # 66 TC # 67 TC # 68
(min) (OF) (OF) (OF)

41
42
43
44
45
46
47
48
49
50
51
52
53

54
55
56
57
58
59
60

Max Temp:
Max Allowed:

93
95
96
96
97
98

1 00
1 01
1 02
1 03
1 05
1 07
1 08
11 0
111
112
114
115
117
118

118
387

92
93
94
95
96
98
99

1 00

1 01

1 02
1 03
1 05
1 07
1 08
1 09

110
112
113
115
116

116
387

92
93
94
95
96
97
98

1 00
1 01
1 02
103
1 05
1 07
1 08
1 09
110
112
113
115
116

116
388

TC # 69 TC # 70 TC # 71
(OF) (OF) (OF)

9 1
92
93
94
94
96
97
99

1 00
1 01
1 02
1 04
1 06
1 07
1 08
110
111
113
114
115

115
387

99

1 00

1 01

102
1 03
1 05
1 06
1 08
1 09

110
111

113
115
117
118
11 9

121
1 22
1 24
125

1 25
388

1 00

1 01

1 02
1 03
1 03
1 04
1 06
1 08
1 09
110
112
114
116
118
11 9
121
1 22
1 24
125
1 27

1 27
387

4 0 A Po

0 A

'901AT

TC # 72
(OF)

86
87
88
88
89
90
92
93
95
96
97

1 00
1 02
1 04
105
1 07
1 09
110
112
114

114
387

TVA/TS IProject No 97258



Project No 97258

Time TC # 73 TC # 74 TC # 75 TC # 76 TC # 77 TC # 78 TC # 79 3 5i
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 62 62 62 62 62 63 63
1 62 62 62 62 62 63 63
2 62 62 62 62 62 63 63
3 61 61 61 61 61 62 62
4 61 62 61 62 61 62 62
5 62 62 62 62 62 62 62
6 61 62 62 62 62 62 62
7 61 62 61 62--- 62 62 62
8 61 62 61 62 61 62 62
9 62 62 62 62 62 62 62

10 62 62 62 62 62 63 62
11 62 62 62 62 62 63 63
12 62 63 62 62 62 63 63
13 63 63 63 63 63 63 63
14 63 64 63 63 63 63 63
15 64 64 64 64 63 64 64
16 64 65 64 64 64 64 64
17 65 65 65 64 64 65 65
18 66 66 65 65 65 65 65
19 67 67 66 66 65 66 66
20 67 68 67 66 66 66 66
21 68 69 68 67 67 67 67
22 69 69 69 68 67 68 67
23 71 71 70 69 69 69 68
24 72 72 71 70 69 70 69
25 73 73 73 71 71 71 70
2 6 75 75 74 73 72 72 71
27 76 76 75 74 73 73 72
28 77 78 77 76 75 74 74
29 78 79 78 77 75 75 74
30 80 80 80 78 77 77 76
31 82 82 81 80 78 78 77
32 83 83 82 81 79 79 78
33 84 84 84 82 80 80 79
34 86 86 86 84 82 81 80
3 5 88 88 88 86 84 83 81
36 90 90 90 88 85 85 83
37 91 92 91 89 87 86 84
38 93 93 93 91 88 87 86
39 94 95 95 92 90 89 87
40 96 97 96 94 91 90 88

4 0 A p0o

o A

9 tAl

TVA/TS I October 27, 1994



October 27, 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 # 73
(OF)

98
99

1 01
1 02
1 03
1 05
106
1 08
1 09
110
1 11
114
115
116
117
118
1 20
121
1 23
1 23

1 23
387

TC # 74
(OF)

98
1 00
1 01
1 02
1 03
1 05
107
1 08
110
111
112
114
115
116
117
118
11 9
121
1 22
1 23

123
387

TC # 75
(0F)

98
99

101

1 02
1 03
1 05
106
1 08
1 09

11 0

113
114
115
116
117
118
119
1 20
121

121
387

4GA

TC # 76
(OF)

96
97
98

1 00
1 01
1 02
1 04
1 05
1 07
1 08
1 09
111
112
113
114
115
116
117
118
11-9

11 9
387

TC # 77 TC # 78
(OF) (OF)

93
94
96
97
98
99

1 01
1 03
1 04
105
106
1 09
110
112
112
114
115
116
117
118

118
387

9 1
93
94
95
96
98
99

1 01
1 02
1 03
1 05
1 07
1 09
110
111
112
114
115
116
117

117
388

to,

VOc* Af

004AT0

f) r -.

TC # 79
(OF)

89
9 1
92
93
94
95
97
98

1 00
1 01
1 02
1 04
106
1 08
1 09
110
111
112
113
114

114
388

Project No 97258 TVA/TS I



October 27, 1994

Time TC # 80 TC # 81 TC # 82 TC # 83 TC # 84 TC # 85 TC # 86
(min) (0F) (0F) (OF) (OF) (OF) (OF) (OF)

0 63 62 63 62 62 62 62
1 63 62 63 62 62 62 62
2 62 62 62 62 62 62 62
3 61 62 62 61 61 61 61
4 62 62 62 62 61 62 61
5 62 62 62 62 62 62 62
6 62 62 62 62 61 62 61
7 62 62 62 61 61 62 61
8 62 62 62 61 61 61 61
9 62 62 62 62 62 62 62

10 62 62 62 62 62 62 62
11 62 62 62 62 62 62 62
12 63 62 62 62 62 62 62
13 63 62 63 62 62 62 62
14 63 63 63 62 63 63 63
15 63 63 63 63 63 63 63
16 64 63 63 63 63 64 63
17 64 64 64 64 64 64 64
18 64 64 64 64 64 64 64
19 65 65 64 64 65 65 65
20 65 65 65 65 65 66 65
21 66 66 65 65 66 66 66
22 67 66 66 66 66 67 66
23 68 67 67 67 67 67 67
24 68 68 67 67 68 68 68
25 69 69 68 68 69 69 69
26 70 70 69 69 70 70 70
27 72 71 70 70 71 71 71
28 73 72 71 71 72 72 72
2 9 73 73 72 72 73 73 73
30 75 75 73 73 74 74 74
31 76 76 75 74 75 75 75
32 77 76 75 75 75 76 75
3 3 77 77 76 76 76 76 76
34 79 79 77 77 78 78 78
35 80 80 79 78 79 79 79
36 82 82 80 80 80 81 80
37 83 83 81 81 82 82 81
3 8 84 84 82 82 83 83 82
3 9 86 86 84 83 84 84 84
40 87 87 85 84 85 85 85

4o A Po

0 A

10RATo

Project No 97258 TVA/TS I



Project No 97258

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 # 80
(O F)

88
89
90
9 1
92
94
95
97
99

1 00
1 01
1 03
1 05
1 06
1 07
1 08
110
111
112
113

113
388

TC # 81
(OF)

88
89
91
91
92
94
96
97
99

1 00
1 01
1 03
1 05
1 06
1 07
1 08
1 09
110
111
112

112
387

TC # 82
(OF)

86
87
88
89
89
91
92
94
95
96
98

1 00
1 01
1 03
104
1 05
1 07
1 08
1 09
110

110
388

t0A

October 27, 1994

35 4
TC # 83

(OF)

85
87
88
89
89
91
92
94
95
96
97

1 00
1 01
1 03
1 04
1 05
1 07
108
1 09
110

110
387

TC # 84
(OF)

86
87
88
89
90
91
93
94
96
97
98

1 00
1 02
1 03
1 04
105
1 07
1 08
1 09
110

110
387

TC # 85
(OF)

86
87
88
89
90
91
93
94
95
96
98

1 00
1 01
1 03
104
1 05
1 06
1 08
1 0 9
110

110
387

TC # 86
(OF)

86
87
88
89
89
9 1
92
93
94
96
97
99

1 00
1 02
103
1 04
1 06
1 07
1 09
1 09

1 09
387

1.

TVA/TS I

VO AX



Project No 97258

TC # 87 TC # 88 TC # 89
(OF) (aF) (OF)

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

63
63
63
62
62
63
62
62
62
62
63
-63
63
63
63
64
64
65
65
66
66
67
67
68
69
70
71
72
73
74
75
76
76
77
79
80
81
82
83
84
85

63
63
63
62
62
62
62
62
62
62
63
63
63
63
64
64
65
65
66
67
67
68
68
69
70
71
72
73
74
74
75
76
77
78
79
80
81
82
83
85
86

0

TC # 90 TC # 91
(OF) (OF)

62
62
62
61
61
62
61
61
61-
62
62
62
62
62
63
63
64
64
65
65
66
66
67
68
69
70
70
71
72
73
74
75
75
76
77
78
79
80
81
82
82

62
62
62
61
61
62
61
61
61
62
62
62
62
63
63
64
64
65
65
66
67
67
68
69
69
70
71
72
73
73
74
75
76
76
77
78
79
80
81
82
83

p 0 4.
A

V, ft
* 4AT,

62
62

62
£1
61
62
62
62
62
62
63
64
65
66
68
69
71
73
75
78
80
82
84
87
89
92
94
97
99

1 01

103
1 06
1 07
1 09
111

114
116
117
119
1 20
1 22

TC # 92
(OF)

63
63
63
62
62
62
62
62
62
63
64
65
66
67
68
70
72
74
76
78
80
82
85
87
90
93
95
97

1 00
1 02
104
1 06
1 08
1 09
112
114
116
117
11 9
1 20
1 22

TC # 93
(OF)

63
63
63
62
62
62
62
62
62
63
64
65
66
67
68
70
71
73
75
77
79
81
84
86
88
9 1
93
95
97
99

1 01
1 03
1 05
106
1 08
110
112
114
115
117
119

TVA/TS I October 27, 1994



October 27, 1994

Time TC # 87 TC # 88 TC # 89
(min) (OF) (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:

86
87
88
89
90

91
93
94
95
96
98

1 00

1 01

1 03
1 04
105
1 07
1 08
110
111

1 11

388

87
88
89
89
90

91
93
94
95
96
98

1 00

1 01

103
104
1 06
1 07
1 09

110
112

112
388

83
84
85
86
86
87
89
90
91
92
93
95
97
98

1 00
1 01
102
1 04
1 05
1 07

1 07
387

TC # 90 TC # 91 TC # 92 TC # 93
(O F)

84
85
85
86
87
88
89
90

91
93
94
96
97
99

1 00

1 01

1 03
105
106
1 07

1 07
387

(0F)

1 23
125
126
1 27
1 27
1 29
130
131
1 33
1 34
136
139
141
1 43
145
1 48
1 50
153
1 56
158

1 58
387

(O F)

123
1 25
126
1 26
1 27
1 28
130
1 32
133
135
136
139
141
1 44
146
1 48
1 50
153
156
158

1 58
388

(0F)

1 20
121
1 23
1 24
125
1 27
129
1 30
132
1 34
135
1 38
140
1 42
144
146
1 48
150
1 52
1 54

1 54
388

4 0 A Po I

0 .4

o"0 R
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October 27, 1994

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
2 1
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
40

TC # 94
(OF)

62
62
62
61
62
62
62
62
62
63
64
65
66
67
68
70
72
74
76
78
80
82
84
87
89
91
94
96
98
99

1 02
1 03
105
1 06
108
11 0
112
114
115
116
118

TC # 97 TC # 98
(OF) (OF)

TC # 95
(OF)

62
62
62
61
62
62
62
62
62
63
64
65
66
67
69
71
73
75
77
79
81
83
85
88
90
92
94
97
99

1 00
1 02
1 04
1 05
1 07
109
111
112
114
115
117
119

Ir2
IV
*04'

TC # 96
(OF)

63
63
62
62
62
62
62

-62
62
63
64
65
66
67
69
71
73
75
77
80
82
84
86
89
91
93
95
98
99

101
1 03
1 05
1 06
1 08
11 0
111
113
114
116
117
11 9

0 *4.

63
63
63
62
62
62
62
62
63
63
64
65
66
68
70

72
74
76
78
80
82
84
86
89
9 1

93
95
97
99

1 01

1 03
1 04
1 06
1 07
1 09
110
112
113
114
116
117

62
62
62
61
62
62
62
62
62
63
64
64
66
67
69
71
73
74
76
78
80
82
85
87
89
9 1
93
95
97
98

1 00
102
1 03
1 04
1 06
1 07
109
110
1 11
113
114

TC # 99
(OF)

62
62
62
61
61
62
61
61
61
62
63
63
64
66
67
69
71
72
74
76
78
80
82
84
86
89
91
92
94
96
98

1 00
1 01
102
1 04
105
1 07
1 08
1 09
110
111

TC # 100
(OF)

63
63
63
62
62
62
62
62
62
63
63
64
65
66
68
70

71
73
75
77
79
81
83
85
87
90

92
93
95
97
99

1 00

1 01
102
104
1 06
1 07
1 08
1 09

110
111

Project No 97258 TVA/TS I



October 27, 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 # 94
(OF)

1 19
121
1 22
1 24
1 25
1 27
1 30
1 32
1 34
1 36
1 38
140
1 43
1 45
1 47
1 49
1 52
1 54
1 56
1 58

1 58
387

TC # 95
(OF)

120
1 22
1 24
1 26
1 27
1 29
1 32
1 34
1 36
1 38
1 40
1 43
1 46
148
150
153
155
158
1 60
1 62

1 62
387

TC # 96
(OF)

121
1 23
1 25
1 26
1 28
1 30
1 32
1 34
1 36
1 38
1 40
1 44
1 46
149
1 50
1 53
1 56
1 58
161
1 63

163
388

TC # 97
(0 F)

119
121
1 22
1 24
125
1 27
129
131
133
135
1 37
1 40
1 42
1 45
1 47
1 49
151
1 54
156
159

159
388

TC # 98
(OF)

115
117
118
119
1 20
1 22
123

-- 125
1 27
1 28
1 30
1 33
135
1 37
139
141
1 43
1 46
1 48
150

1 50
387

TC # 99 TC # 100
(OF) (OF)

112
113
114
115
116
117
118
11 9
121
1 22
123
125
1 27
129
1 30
1 32
1 34
137
139
141

141
387

112
113
114
115
116
117
1 19
121
1 22
123
125
1 27
129
131
1 33
1 35
1 37
139
141
1 43

1 43
388

,tGA Po
.. 1 A *

o0 A
1'--I.-- I

Project No 97258 TVA/TS I



Project No 97258 TVA/TSI

Time TC # 101 TC # 102 TC # 103
(min) (OF) (OF) (OF)

0
1
2
3
4
5
6
7
8
9

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

63
63
62
62
62
62
62
62
62
63
64
65
66
68
70
72
74
76
78
80
83
85
87
89
9 1
93
95
97
99

1 00
1 01
1 03
1 04
1 05
1 06
1 08
1 09
110
111
112
113

63
63
63
62
62
62
62
62
63
63
65
66
68
70
72
74
76
78
81
83
85
87
89
9 1
93
95
96
98

1 00
1 01
1 02
1 04
1 04
1 05
106&
1 08
1 09
110
111
112
113

0

63
63
63
62
62
63
63
63
63
64
65
67
69
71
73
75
77
80
82
84
86
88
89
9 1
93
94
96
97
99

1 00
1 01
1 02
1 03
1 04
1 05
1 06
1 07
108
1 09
111
112

TC # 104
(OF)

63
63
63
62
62
63
62
63
63
64
65
67
68
70
72
74
76
78
80

-. 82
84
86
87
89
90
92
93
94
96
97
98
99

1 00
1 01
1 02
1 03
1 04
105
1 06
1 07
1 08

TC # 105
(OF)

63
63
63
62
62
62
62
62
63
63
64
65
66
68
69
71
73
75
76
78
80
81
83
84
86
87
89
90
9 1
92
93
95
95
96
97
98
99

100
1 01
1 02
1 03

October 27, 1994

35;
TC # 106

(O F)-

63
63
63
62
62
62
62
62
62
63
63
64
65
66
67
68
69
70
72
73
74
75
77
78
79
81
82
83
84
85
86
88
88
89
90
9 1

92
93
94
95
96

.4

Ir2

0IJ?A¶Of



October 27, 1994

Time TC # 101 TC # 102 TC # 103
(min) (OF) (OF) (OF)

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

Max Temp:
Max Allowed:

115
116
117
11 9
1 20
122
1 24
1 26
128
129
131
1 34
1 36
1 38
140
1 43
146
1 48
151
1 53

1 53
388

115
117

118
11 9
121
123
1 25
1 27
129
131
1 33
1 35
1 38
1 40
1 42
145
148
151
1 53
156

1 56
388

0

113
115
116
118
1 1 9
121
123
1 25
127
129
1 30
133
1 36
1 38
1 40
1 43
145
1 48
151
153

1 53
388

TC # 104 TC # 105 TC # 106
(OF)

1 1 0
11 1
112
113
114
116
118
1 20

122
1 23
125
128
1 30
132
1 34
136
139
141
144
1 46

1 46
388

(OF)

1 04
1 05
1 06
1 07
1 08
109
1 11
112
114
115
117
11 9
121
123
124
126
1 28
1 30
1 32
1 34

1 34
388

(OF)

97
98
99

1 00

1 00

101

1 02
104
1 05
1 06
1 07
1 09

110
112
113
115
116
118
1 20
121

121
388

to0
.4.

VI co

360

Project No 97258 TVA/TS I



October 27, 1994

TC # 107
(OF)

0
1
2
3
4
5
6
7
8
9

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

TC # 108
(OF)

63
63
63
62
62
62
62
62
62
62
62
63
63
63
64
64
65
65
66
67
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

Time
(min)

60 -'
TC # 110 TC # 111 TC # 112

63
63
63
62
62
62
62
62
62
62
63
63
63
64
64
64
65
66
66
67
68
69
69
70
71
72
73
74
75
76
77
78
78
79
80
81
82
83
84
85
86

TC # 109
(O F)

62
62
62
61
61
62
62
61
61
62
62
63
63
64
65
66
67
68
69
70
72
73
75
77
79
81
83
85
88
90
92
94
96
98

1 00
1 03
105
1 07
1 09
111
113

(0F)

63
63
62
62
62
62
62
62
62
62
63
63
64
64
65
66
67
68
69
71
72
74
76
78
80
82
84
86
88
90
93
95
97
98

1 01
103
1 05
1 07
109
111
113

4 0 A p 0o

, co

OT, 0
V90?'

(0F)

62
62
62
61
62
62
62
62
62
62
63
63
64
64
65
66
67
69
70
71
73
74
76
78
80
83
85
87
89
9 1

93
96
97
99

1 01

103
1 05
1 07
109

111

112

(0F)

62
62
62
61
62
62
62
62
62
62
63
64
64
65
66
67
69
70
72
74
75
77
79
82
84
86
88
9 1
93
95
97
99

1 00
102
1 04
1 06
1 08
1 09
111
112
114

Project No 97258 TVA/TS I



October 27, 1994

Time TC # 107 TC # 108 TC # 109
(min) (OF) (OF) (OF)

4 1
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

88
89
90

91
9 1
92
93
95
96
97
98

1 00
1 01

103
104
1 05
1 07
1 08
110
111

1 11

388

87
88

89
90

90

92
93
94
96
97
98

1 00

1 01

1 03
1 04
105
1 07
1 09

110
111

111

388

CGA

0o

115

116
118
11 9
1 20
1 22
1 23
124
126
1 27
1 28
1 30
1 32
1 34
1 36
139
142
144
1 48
150

1 50
387

TC # 110 TC # 111 TC # 112
(0F)

114
116
117
118
118
1 20
121
123
1 24
125
1 26
129
1 30
1 32
134
1 36
139
1 42
1 45
1 47

147
388

(0F)

113
115
116
117
117
118
120
121
1 22
123
1 25
1 27
129
1 32
1 33
135
1 38
140
1 43
145

145
387

(0F)

115
116
117
118
119
1 20
1 22
1 24
1 26
1 27
1 29
1 32
1 34
137
138
141
143
145
1 47
149

149
387

p 0

A

'VIdoIV*.

3362
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Project No 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

TC # 113
(OF)

62
62
62
61
62
62
62
62
62
63
63
64
65
66
67
69
70
72
74
76
78
80
82
85
87
89
92
94
96
98

1 00
1 02
1 03
1 05
1 06
1 08
11 0
111
112
114
115

TC # 114
(OF)

63
63
62
62
62
62
62
62
62
63
64
64
65
66
68
69
71
73
75
77
79
81
84
86
88
91
93
95
97
99

1 01
1 03
1 04
1 06
1 08
1 09
1 11
112
114
115
117

TVA/TS[

TC # 115
(OF)

62
62
62
61
61
62
61
62
62
62
63
64
65
66
67
69
71
73
75
77
79
81
83
85
88
90

92
94
97
98

1 00

1 02
1 03
105
1 06
1 08
110
111

112
114
115

October 27, 1994

TC # 116 TC # 117 TC # 118
(OF) (OF) (OF)

62
62
62
61
62
62
62
62
62
62
63
64
65
66
67
69
71
73
75
77
79
81
83
85
87
89
91
94
95
97
99

1 01

102
103
1 05
1 07
1 09

110
111

113
114

63
63
62
62
62
62
62
62
62
63
64
64
66
67
68
70
72
73
75
77
79
81
83
85
87
89
9 1
93
95
97
98

1 00
1 01
1 03
1 04
1 06
1 08
1 09
111
112
113

62
62
62
61
62
62
62
62

62
63

63
64
65
67
68
70
72
74
75
77
79
81
83
85
87
89
9 1
93
94
96
98
99

101

1 02
1 03
105
1 06
1 08

1 09

11 0

1 11

4~c6A P ~

0 A
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Project No 97258

Time
(min)

41
42
43
44
45
46
47
48
49
50
5 1
5 2
5 3
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 113
(O F)

- 117
118
1 20
121
1 23
125
1 26
129
131
1 33
1 34
1 38
140
142
144
147
149
1 52
1 54
1 56

1 56
387

TC # 114
(OF)

118
1 20
1 22
1 23
1 25
1 27
1 29
131
1 33
1 35
1 37
140
1 42
1 45
1 47
1 49
1 52
1 55
1 57
159

159
388

TVA/TS I

TC # 115
(OF)

117
118
1 20
1 22
1 23
1 25
1 27

- 129

131
1 33
1 35
1 38
140
1 43
1 45
1 47
1 50
1 53
1 56
1 58

1 58
387

0

October 27, 1994

TC # 116
(OF)

116
117
119
1 20
121
123
1 25
1 27
129
1 30
1 32
135
1 37
1 40
1 42
144
147
1 49
1 52
1 55

1 55
387

TC # 117 TC # 118
(OF)

114
116
117
117
118
1 20
121
123
1 25
1 27
1 28
131
133
1 36
1 38
140
143
1 45
1 48
1 50

1 50
388

(OF)

113
114
116
117
118
1 20
1 22
1 24
126
128
129
1 32
135
1 37
139
142
144
1 47
1 50
1 52

1 52
387

p 0 01'
t

100RAT

364



October 27, 1994

Time TC #119 TC #120 TC #121 TC #122 TC #123 - TC #124
(min) (OF) (0F) (OF) (OF) (OF) (OF)

0 62 63 63 63 62 62
1 62 63 63 63 62 62
2 62 63 63 62 62 62

3 61 62 62 62 61 61
4 62 62 62 62 62 62
5 62 62 62 62 62 62
6 62 62 62 62 62 62
7 62 62 62 62 62 62
8 62 62 62 62 62 62
9 63 63 63 63 63 62

10 64 64 64 64 63 63
11 64 65 65 65 64 63
12 66 66 66 66 65 64
13 67 68 68 67 66 65
1 4 69 69 69 69 67 66
15 70 71 71 71 69 67
16 73 73 73 72 70 68
17 75 75 75 74 72 69
18 76 78 77 76 73 70
19 79 80 79 78 75 71
20 81 82 81 80 77 73
2 1 83 84 83 82 78 74
22 85 86 85 83 80 75
23 87 88 87 85 82 76
24 89 90 89 87 83 78
25 91 92 91 89 85 79
26 93 94 93 90 86 80
27. 95 96 94 92 88 82
28 97 97 96 93 89 83
29 98 99 97 94 90 84
30 100 100 99 96 92 85
31 102 102 100 97 93 86
32 1 02 103 101 98 94 87
3 3 104 104 101 99 95 88
34 105 105 103 100 96 89
35 107 106 104 101 97 90
36 108 107 105 103 99 92
37 109 108 106 104 100 93
38 110 109 108 105 100 94
39 111 111 109 106 102 95

40 113 112 110 107 103 96

4 0vA Soi

o 4.
AP t

00

Project No 97258 TVA/TS I



Project No 97258

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 # 119
(OF)

114
116
118
119
121
1 23
1 25
1 27
129
131
1 33
136
1 38
141
1 43
1 46
1 48
151
1 54
1 56

156
387

TC # 120
(O F)

114
116
118
119
1 20
1 22
1 24
1 26
1 28
1 30
132
135
1 38
140
142
145
148
150
1 53
1 56

1 56
388

TVA/TS I

TC # 121
(OF)

112
113
115
116
117
119
121
123
1 25
1 27
1 29
1 32
1 34
1 37
139
141
144
147
1 49
1 52

1 52
388

4 GA
,4CA

October 27, 1994

TC # 122
(OF)

1 08
110
111
112
113
115
117
118
1 20
1 22
123
126
128
131
132
1 35
1 37
140
1 42

.. 145

1 45
388

TC # 123
(OF)

1 03
1 05
1 06
1 06
1 07
1 09
110
112
113
114
116
118
1 20
1 22
123
1 25
1 28
130
1 32
1 34

1 34
387

TC # 124
(OF)

97
98
99
99

1 00
1 01
103
1 04
1 05
1 06
1 07
110
11 1
113
114
116
117
119
121
123

123
387

po,I1
A1.

10 0

O0itftA¶oo

err '', -3 -.



October 27, 1994

Time TC #125 TC #126 TC #127 TC #128 TC #129 TC #130
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 62 62 62 62 63 63

1 62 62 62 62 62 62
2 62 62 63 63 63 63
3 62 61 68 68 68 68
4 62 61 66 66 66 66
5 62 62 63 63 64 64

6 62 61 65 65 65 65

7 62 61 65 65 65 66

8 62 61 66 66 66 66
9 62 62 65 64 64 64

10 62 62 64 64 64 64

1 1- 63 62 65 65 64 64

1 2 63 63 65 66 65 65

1 3 63 63 67 67 67 66
14 64 64 68 68 68 67
1 5 64 65 69 69 70 69
16 65 65 71 71 72 70
1 7 66 66 74 75 75 73

1 8 67 67 77 78 78 76

19 67 68 80 81 81 79

20 68 69 85 85 85 84

21 69 69 88 89 89 88

22 70 70 92 94 93 92

23 71 71 96 98 97 97

24 72 73 101 102 101 101

25 74 74 104 106 105 106
26 75 75 108 110 109 110

27 76 76 113 115 113 114

28 77 77 117 119 117 118
29 78 78 120 121 120 120

30 79 79 122 124 122 122

31 80 80 126 128 126 126

32 81 80 129 130 128 129

33 82 81 132 133 131 132

34 83 82 135 136 134 135
35 85 84 138 139 137 137
36 86 85 140 142 140 140

37 87 86 143 144 142 143
38 88 87 145 146 145 145

39 89 88 148 148 147 147

40 90 89 150 151 150 150

4 0 A Po

0 A

1 Cal

'V 4'
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Project No 97258

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
(OF)

91
92
93
94
94
96
97
98
99

1 00
1 02
1 03
1 05
1 06
1 07
1 09
110
112
113
115

115
387

TC # 126
(OF)

90

91

92
92
93
94
95
96
97
98
99

1 01

1 02
1 04
105
1 06
1 08
1 09

111

112

112
387

TVA/TSI

TC # 127
(OF)

1 52
1 54
1 56
1 57
159
161
1 63
1 65
167
169
171
1 73
175
1 77
178
1 80
181
1 83
1 84
1 86

1 86
387

October 27, 1994

TC # 128
(OF)

1 52
1 54
1 56
1 57
159
1 60
1 62
1 63
165
1 67
1 69
171
1 73
1 75
1 76
1 78
179
181
183
1 84

1 84
387

TC # 129
(O F)

151
1 53
155
1 57
158
1 60
1 62
1 64
1 65
1 67
169
171
173
1 75
1 76
177
1 79
1 80
182
1 84

1 84
388

TC # 130
(OF)

151
1 53
155
1 57
159
161
1 62
165
1 66
1 67
169
171
1 73
174
1 75
1 76
1 78
179
181
1 83

183
388

4 0kA Po,

0 A

VI

3%6



Project No 97258

Time TC # 131 TC # 132 TC # 133
(min) (OF) (0 F) (OF)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0

63
62
63
68
66
64
65
65
66
64
64
64
64
66
67
68
70
74
77
80
86
90
95
99

1 04
1 08
112
116
'1 9
1 22
1 24
1 28
131
133
136
139
1 42
144
1 46
149
151

63
62
63
68
66
64
65
66
66
64
64
64
65
66
68
70
72
75
7 9
82
86
90
94
98

1 02
1 07
1 11
115
118
121
1 23
1 27
1 29
1 32
135
1 38
141
1 43
1 45
147
1 50

62
62
63
67
65
63
64
65
65
64
64
64
65
66
67
69
71
74
76
79
83
86
90
94
98

1 02
1 06
110
114
116
119
123
126
129
1 32
1 35
1 38
1 40
143
1 45
148

TC # 134 TC # 135 TC # 136
(0 F)

62
62
63
67
65
63
64
65
65
64
64
65
66
68
70
73
76
80
83
86
90
93
97

1 00
1 04
1 07
111
114
117
11 9
121
1 25
1 28
1 30
1 33
1 36
139
141
1 43
1 45
1 48

(O F)

63
62
63
68
66
64
65
65
66
65
65
66
68
69
72
75
77
81
84
87
9 1
94
97

1 00
1 04
1 07
1 11
114
117
11 9
121
1 24
1 27
1 29
1 32
1 34
137
139
141
143
1 46

(0 F)

62
62
62
67
65
63
64
65
65
64
64
65
66
68
70
72
75
79
82
85
90
94
97

1 01
1 05
1 08
111
114
117
119
121
1 24
126
1 29
1 32
1 34
1 37
1 38
140
142
144

i 0 A Po

*RA*.

10 co

O90RAIO

3 GOi

TVA/TS I October 27, 1994



October 27, 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 # 131
(O F)

1 52
1 54
1 56
1 58
1 59
161
1 63
1 65
1 66
1 67
169
171
1 73
1 74
1 75
1 77
1 78
1 80
181
183

183
388

TC # 132
(0F)

1 52
1 53
1 56
157
1 58
1 60
1 62
1 64
1 66
1 67
1 69
171
173
1 74
1 75
177
1 79
181
1 82
1 85

185
388

TC # 133
(OF)

149
151
1 53
155
156
1 58
159
1 62
163
1 65
1 67
169
171
1 73
1 74
1 76
1 78
1 80
1 82
1 84

184
387

0 (C A

0o

TC # 134
(OF)

149
1 50
152
153
1 55
1 57
1 58

-1 60
163
1 65
1 67
169
171
173
1 75
1 77
179
181
183
185

185
387

TC # 135
(OF)

147
1 49
151
152
154
1 56
1 57
159
161
163
165
1 67
169
1 72
174
1 76
1 78
1 80
1 82
1 84

1 84
38-8

TC # 136
(OF)

145
147
149
151
1 52
154
1 55
1 57
159
161
163
165
168
1 70
1 72
174
176
178
180
182

1 82
387

p 0
It

A4

If.
10.?ATo

TVA/TS IProject No 97258



Time TC #137 TC #138 TC #139 TC #140 TC #141 TC #142
(min) (OF) (OF) (OF) (OF) (OF) (0F)

0 62 62 63 62 63 62
1 61 62 62 61 62 62
2 62 63 63 62 63 63
3 67 67 68 67 67 67
4 65 65 66 65 65 65
5 63 63 64 63 64 63
6 64 64 65 66 65 64
7 65 65 65 64 65 65

8 65 65 66 65 66 65
9 64 64 65 64 65 64

10 64 64 65 64 65 64
11 65 65 66 65 66 64
12 66 66 67 66 67 65
13 68 67 68 68 68 66
14 70 69 70 69 70 68
15 72 71 72 71 71 69
16 74 73 75 74 73 71

17 78 77 79 77 77 74
18 81 79 82 80 79 76

19 85 83 86 83 82 79

20 89 87 91 87 86 82

21 93 91 95 90 89 85

22 98 95 98 93 92 88

23 102 99 101 96 95 92

24 106 102 104 99 98 96

25 109 105 107 1-02 102 99
26 113 108 111 105 105 103

27 116 111 114 108 108 107
28 118 114 116 111 111 111
29 120 116 118 113 113 113
30 122 118 120 115 115 116
31 125 121 123 118 118 120
32 127 123 125 120 121 123
33 129 126 127 123 123 126
34 131 128 130 125 126 129
35 133 131 132 127 128 132
36 136 133 134 130 131 135
37 137 135 136 132 133 137

38 139 136 138 134 135 139
39 140 138 139 135 137 142

40 142 140 142 138 139 144

t.GA Po

00

Vooftldo1~

TVA/TS I October 27, 1994Project No 97258



Project No 97258

Time
(min)

41
42
43
44
45
46
47
48
49
50
5 1
52
53
5 4
5 5
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 137
(OF)

1 43
1 45
147
1 48
1 50
1 52
1 54
1 55
1 57
159
160
162
165
1 67
169
171
173
1 75
1 78
180

180
387

TC # 138
(OF)

141
143
145
146
148
149
151
1 53
1 54
1 56
1 57
159
161
1 63
165
1 67
169
171
1 73
1 76

1 76
387

TVA/TSI

TC # 139
(OF)

143
144
146
147
149
151
1 52
154
1 56
1 57
159
161
1 63
165
1 66
1 68
170
173
1 75
1 77

1 77
388

t0 A

October 27, 1994

TC # 140
(OF)

139
141
143
144
146
1 48
1 50

-- 1 52
1 53
155
1 57
159
161
1 63
165
1 67
169
171
1 73
176

1 76
387

TC # 141
(OF)

140
1 42
144
145
147
149
1 50
1 52
1 53
155
156
1 58
1 60
161
1 62
164
166
1 68
1 70
1 72

1 72
388

TC # 142
(OF)

146
1 47
149
151
1 52
1 54
1 55
1 57
1 58
159
160
162
1 63
1 65
165
166
168
169
1 70
1 72

1 72
387

pA

-. .Cto

7 i 2



October 27, 1994

Time TC #143 TC 144 TC #145 TC #146 TC #147 -TC# 148
(min) (OF) (OF) (OF) (OF) (OF) (0F)

0 63 63 62 62 62 62
1 62 62 62 62 62 62
2 63 63 63 63 63 63
3 67 67 68 68 68 68
4 65 65 66 66 65 66
5 64 63 63 63 63 63
6 65 64 64 65 64 65
7 65 65 65 65 65 65
8 66 65 65 65 65 65
9 65 64 64 64 64 64

1 0 66 63 63 64 63 64
11 67 63 64 64 64 64
12 67 63 64 64 64 64
13 69 63 64 64 64 64
14 70 63 65 65 65 65
15 71 63 66 66 66 66
16 72 64 67 66 66 67
17 75 65 69 68 69 69
18 76 65 70 70 70 70
19 78 67 72 71 72 72
20 81 68 75 74 75 76
21 84 70 77 77 77 79
22 87 72 79 79 80 82
23 91 74 82 82 83 85
24 94 76 85 85 86 88
25 98 79 88 88 89 91
26 103 82 91 91 92 95
27 107 85 95 94 96 98
28 111 89 98 98 99 102
29 115 91 101 101 102 104
30 118 94 104 104 105 106
31 123 98 108 108 109 110
32 126 101 111 111 112 113
33 130 104 115 115 115 116
34 134 107 118 118 119 119
35 137 110 122 122 122 1222
36 141 114 126 125 126 125
37 143 116 129 129. 129 128
38 146 119 132 132 131 130
39 148 121 135 135 134 133
40 152 125 139 138 137 136

0il AP

0~
l 4o

"9 60SA

Project No 97258 TVA/TS I



October 27, 1994

Time TC # 143 TC # 144 TC # 145
(min) (OF) (OF) (OF)

4 1
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

1 53
155
158

1 60
161

1 63
165
1 67
1 68
170
171
173

174
1 76
177
1 78
179
180
181
182

182
388

1 27

1 29

131
1 33
1 35
1 38
1 39
1 42
1 43
1 45
1 46
1 48

151
1 53
1 54

1 56
1 58
159
161
1 63

1 63
388

141
143
147
149
151
1 54
1 56
1 58
1 60
1 62
1 64
1 67
169
171
1 73
1 74
1 76
178
180
182

1 82
387

TC # 146 TC # 147 TC # 148
(0 F)

141
143
146
148
151
1 53
1 55
-158
1 60
1 62
1 64
166
169
171
1 72
1 74
176
1 78
1 79
181

181
387

(OF)

139
142
1 45
147
1 49
151
1 53

1 56
1 58
1 60
1 62
165
1 68
170

171
1 73
175
1 76

1 78
180

1 80
3887

(OF)

1 37
139
142
144

146
149
1 50
1 53
155
1 57
1 60
1 62
165
1 67
169
1 70
1 73
1 75
1 77
1 79

179
387

ItGA P 0 ,
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October 27, 1994

Time TC# 149 TC #150 TC #151 TC #152 TC #153 TC #154
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 62 62 62 62 63 63
1 62 62 62 62 62 62
2 63 63 63 63 63 63
3 68 68 67 68 68 68
4 66 66 65 65 66 66
5 64 64 63 63 64 64
6 65 65 64 64 65 65
7 65 65 65 65 65 65
8 65 65 65 65 66 66
9 64 64 64 64 64 65

10 64 64 63 64 64 64
11 64 64 63 64 65 64
12 64 64 64 64 67 65
13 64 64 64 66 69 66
14 65 65 64 68 71 67
15 65 65 65 70 73 68
16 66 66 66 74 75 70
17 69 68 69 78 78 72
18 71 70 70 80 80 74
19 73 71 72 82 83 76
20 78 74 75 85 86 80
21 81 77 78 88 89 82
22 85 79 81 92 92 85
23 88 82 84 95 95 88
24 91 85 87 99 98 91
25 95 89 90 102 101 95
26 98 92 93 105 104 98
27 103 96 97 108 107 102
28 106 99 100 111 109 105
29 109 102 103 113 111 108
30 111 104 106 116 114 110
31 116 109 110 120 117 114
32 118 112 113 123 120 116
33 121 115 116 126 122 119
34 124 119 120 129 125 122
35 127 122 123 133 127 124
36 130 126 127 136 130 127
37 133 129 129 138 132 129
38 135 131 132 140 134 131
39 137 134 135 141 137 133
40 140 138 138 143 140 136

+OA Po0
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Project No 97258

Time
(min)

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

Max Temp:
Max Allowed:

TC # 149
(OF)

- 141
143
145
1 47
149
151
1 53
155
1 57
1 59
1 62
1 65
1 67
169
1 70
1 72
1 74
1 75
1 77
180

1 80
387

TC # 150
(OF)

140
142
1 45
147
149
151
1 53
1 56
1 57
159
161
163
165
1 67
169
171
1 74
1 77
1 79
181

181
387

TVA/TSI

TC # 151
(OF)

140
1 42
1 45
147
149
151
1 53

- 155
1 56
1 58
1 60
1 62
1 64
1 66
168
1 70
1 72
1 74
1 77
1 80

1 80
387

October 27, 1994

TC # 152
(OF)

143
145
147
1 48
1 50
1 52
1 54
155
1 56
1 58
159
161
1 63
165
1 67
169
171
1 73
1 76
1 78

1 78
387

TC # 153
(OF)

142
143
145
147
149
1 50
1 52
1 54
1 55
1 56
1 58
1 60
1 62
1 64
1 66
1 68
1 70
173
174
1 76

1 76
388

TC # 154
(OF)

1 37
1 39
141
142
144
1 46
1 47
149
151
1 52
1 54
1 56
1 58
1 60
1 62
1 64
1 67
169
1 70
1 72

1 72
388

4 QA Po
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October 27, 1994

Time TC #155 TC #156 TC #157 TC #158 TC #159 TC #160

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

0 62 63 62 62 63 62
1 62 62 62 62 62 62
2 63 63 63 63 63 63
3 67 67 67 67 68 67
4 65 65 65 65 65 65
5 63 64 63 63 64 63
6 64 65 65 64 65 64
7 65 65 65 65 65 65

8 65 65 66 65 66 65
9 64 64 64 64 65 64

10 64 64 64 64 65 64
11 64 64 65 64 65 65
12 64 65 65 65 66 66

---13 65 66 66 66 67 68
14 66 66 67 67 68 69

15 67 68 69 68 69 70
16 68 69 72 69 71 72

17 70 71 78 72 73 75
18 72 73 78 73 75 77

19 74 75 82 75 77 80
20 77 79 82 79 81 83
21 80 81 84 81 83 86

22 84 84 86 84 86 89

23 87 87 89 87 90 91

24 92 90 92 90 93 94
25 96 93 94 93 96 96

26 100 97 97 96 99 99

27 103 100 100 99 102 102
28 106 103 103 102 105 104

29 109 105 105 104 107 106
30 111 107 107 106 109 108

3 1 1 14 ill ill 110 112 ill

32 116 113 113 112 114 113
33 119 116 116 115 117 115

34 122 119 119 118 119 118
35 125 122 121 120 122 120

36 127 125 124 123 125 123
37 129 126 126 125 126 125

38 131 129 128 127 128 127

39 133 130 130 129 131 129

40 136 133 133 132 133 131

4 0 A Po
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Project No 97258

Time
(min)

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

Max Temp:
Max Allowed:

TC # 155
(OF)

1 37
1 39
141
142
144
145
1 46
1 48
149
1 50
151
153
155
1 57
1 58
1 60
1 62
1 65
1 67
169

169
387

TC # 156
(O F)

1 34
1 36
1 38
139
141
1 43
144
1 46
148
1 49
151
153
1 55
1 57
1 58
1 60
163
165
1 67
169

169
388

TVA/TSI

TC # 157
(OF)

1 34
1 35
1 37
139
141
1 42
144
146
147
1 49
151
153
155
1 57
1 58
161
163
165
1 67
1 70

1 70
387

October 27, 1994

C3 - U
TC # 158

(OF)

1 33
1 35
1 37
1 39
140
142
144
146
147
1 49
151
1 52
1 54
156
1 58
1 60
162
1 64
1 67
169

169
387

TC # 159
(OF)

1 34
136
1 38
1 39
141
1 43
145
146
148
1 50
151
1 53
155
1 57
158
1 60
162
163
165
1 67

1 67
388

TC # 160
(OF)

1 33
135
1 37
1 39
141
1 43
1 44
1 46
1 47
149
1 50
152
1 54
155
1 56
1 57
159
160
162
1 63

1 63
387

4i 0 A P0
* 4.
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0 J
Time TC #161 TC# 162 TC #163 TC #164 TC# 165 TC #166
(min) (OF) (0F) (OF) (0F) (OF) (`F)

0 0 62 62 62 62 63
1 0 62 62 62 62 63
2 0 63 63 62 62 63
3 0 67 63 62 62 63
4 0 65 62 61 61 62
5 0 63 62 61 61 62
6 0 64 62 61 61 62
7 0 64 62 62 61 62
8 0 65 64 63 62 63
9 0 63 65 63 62 63

10 0 63 66 64 63 63
11 0 63 69 66 64 65
12 0 63 72 68 66 65
13 0 63 75 70 67 67
14 0 63 78 73 69 68
15 0 63 82 76 71 69
16 0 64 85 79 74 71
17 0 65 89 82 76 73
18 0 65 92 85 79 75
19 0 66 95 88 81 77
2 0 0 68 98 91 84 79
21 0 69 101 94 87 82
22 0 70 104 97 89 84
23 0 72 106 99 91 86
24 0 73 109 102 94 89
25 0 75 111 104 97 91
26 0 77 113 106 99 93
27 0 79 114 108 101 95
28 0 81 116 110 103 97
29 0 82 117 111 104 99
30 0 84 119 113 106 101
31 0 86 121 115 108 103
32 0 89 125 119 112 107
33 0 91 126 120 113 109
34 0 94 128 122 115 111
35 0 96 129 123 116 112
36 0 99 130 124 117 113
37 0 101 131 125 119 115
38 0 103 132 126 120 116
39 0 106 133 127 120 117
40 0 108 135 128 122 118

4 0 A P 0

0 A

'Vc
*tY~

Project No 97258 TVA/TS I October 27, 1994



Project No 97258

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 # 161
(OF)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
325

TC # 162
(OF)

110
112
115
117
119
1 22
1 24
1 26
1 28
1 30
1 32
1 34
137
139
141
1 43
1 45
1 47
149
151

151
387

TVA/TSI

TC # 163
(OF)

1 38
138
1 40
143
143
144
146
147
149
1 52
1 53
1 53
156
1 58
159
1 62
1 64
1 66
1 68
171

171
387

October 27, 1994

TC # 164
(OF)

131
131
133
136
136
1 37
139
140
142
145
146
147
149
151
1 52
1 54
1 57
1 58
1 60
163

163
387

TC # 165
(OF)

124
1 24
126
129
129
1 30
1 32
1 33
1 35
1 38
139
139
141
143
144
146
148
149
151
1 54

1 54
387

TC # 166
(OF)

1 20
121
1 22
125
125
1 26
1 28
129
1 30
1 33
1 34
1 34
136
1 37
139
140
142
144
1 45
1 47

1 47
388

to A Ao

0 IXO*0

3g J



Project No 97258 TVA/TS I

TC # 169
(OF)

TC # 170
(OF)

Time
(min)

0
1

12

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0

TC # 167
(OF)

62
62
62
62
62
61
61
62
62
62
63

- 63
64
65
66
67
68
70
71
73
74
76
78
80
82
85
86
88
90
92
94
96

1 00
1 02
1 04
1 06
1 06
1 08
1 09
110
112

TC # 168
(OF)

62
62
62
62
62
62
62
62
63
63
64
65
65
66
67
68
69
71
72
73
75
76
78
80
82
84
86
88
90
92
93
96

1 01
1 02
1 05
1 06
1 08
110
112
113
114

62
62
62
62
61
61
61
61

-62
62
63
64
64
65
66
67
68
70
72
73
74
76
78
80
82
85
87
89
92
94
96
99

1 04
106
1 09
11 0
112
113
115
115
117

iG A Po

0 t

ZO~tAXOt•~

62
62
62
62
61
61
61
61
62
62
62
62
62
62
63
63
63
64
65
65
66
67
68
69
70
71
72
74
75
76
77
79
83
84
86
87
88
89

90

9 1

92

TC # 171
(OF)

62
62
62
62
61
61
62
62
64
65
66
70
73
77
81
85
89
93
97

1 00
1 03
1 06
108
110
113
115
116
118
119
121
1 22
123
1 27
1 28
1 30
131
131
1 32
133
1 34
1 35

October 27, 1994

TC # 172
(0 F)

62
62
62
63

62
62
62
62
63
64
65
67
68
71
74

77
80
83
87
90

93
96
99

1 01

1 04
1 06
1 08
110
112
113
115
117
121
1 22
1 24
1 25
125
1 27
1 28
1 28
129



Project No 97258

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 # 167
(OF)

114
115
116
11 9
11 9
1 20
1 22
1 23
1 24
1 27
129
128
1 30
131
1 33
1 34
136
1 37
138
140

140
387

TC # 168
(O F)

117
117
119
1 22
1 22
124
126
1 27
129
131
1 33
1 33
1 35
1 37
1 38
1 40
1 42
1 43
1 44
1 46

1 46
387

TVA/TSI

TC # 169
(OF)

1 20
1 20
1 22
1 25
1 25
126
129
1 30
131
1 34
1 35
135
1 37
139
1 40
1 42
143
144
146
1 48

1 48
387

October 27, 1994

; .j 4,

TC # 170
(OF)

95
95
97
99
99

1 00
1 02
1 03
1 04
1 06
1 07
1 07
108
1 09
111
112
114
115
116
118

118
387

TC # 171
(OF)

1 37
1 37
139
141
141
1 42
144
146
147
1 50
151
1 52
1 54
156
158
1 60
1 62
1 64
166
1 68

168
387

TC # 172
(OF)

131
131
1 33
1 35
1 35
1 35
1 38
1 38
1 40
142
1 44
144
146
1 47
1 49
151
153
1 54
1 56
159

159
387

i0lA Po

0 46

OtA 0
I90A



October 27, 1994

Time TC #173 TC# 174 TC# 175 TC #176 TC #177 TC #178
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 63 62 62 62 62 62
1 63 63 62 62 62 62
2 63 63 62 62 62 62
3 63 63 62 62 62 62
4 62 62 61 61 62 62
5 62 62 61 61 62 62
6 62 62 61 62 62 62
7 62 62 61 62 62 62
8 63 63 62 63 63 62
9 63 62 62 63 63 62

10 64 63 62 64 63 62
11 65 64 63 65 64 62
12 66 65 63 66 65 62
13 68 65 64 67 66 63
14 70 67 65 68 67 63
15 72 68 66 69 68 63
16 74 70 67 70 69 64
17 77 72 68 71 71 64
18 80 74 70 73 72 65
19 82 76 71 74 73 65
20 85 78 73 76 75 65
21 88 81 75 77 77 66
22 91 83 77 79 79 67
23 93 85 78 81 81 68
24 96 88 80 83 83 69
25 98 90 83 84 86 70
2 6 100 92 84 86 90 71
27 102 94 86 88 95 72
28 104 96 88 90 101 73
29 106 98 90 92 107 74
30 108 100 92 94 111 75
31 110 102 94 96 116 76
32 114 106 99 101 124 80
33 115 108 100 103 128 81
34 117 110 102 106 132 83
35 118 111 104 108 132 84
36 119 112 105 110 131 85
37 121 114 107 112 132 87
38 121 115 108 114 133 87
39 122 115 109 116 133 88
40 123 117 110 118 134 89

4 0,CA Po 4,
e.4.

0 C

, 0 t Al
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Project No 97258

Time
(min)

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

Max Temp:
Max Allowed:

TC # 173
(OF)

1 25
1 25
127
1 29
129
130
1 32
1 33
133
1 36
1 37
137
139
1 40
142
143
1 45
146
1 48
150

1 50
388

TC # 174
(O F)

119
119
121
1 23
1 23
124
1 26
1 27
1 28
131
1 32
1 32
1 34
1 35
136
1 38
139
140
1 42
144

144
387

TVA/TSI

TC # 175
(OF)

113
113
115
117
117
118
121
121
123
125
1 26
126
1 28
129
131
1 32
1 34
134
1 36
1 38

138
387

October 27, 1994

TC # 176
(OF)

121
121
123
1 26
1 26
128
1 30
1 32
1 33
136
1 37
138
1 40
1 42
144
147
1 50
1 53
156
1 58

1 58
387

TC # 177
(OF)

1 36
136
138
140
139
140
1 42
143
144
1 47
1 49
149
151
1 52
153
154
1 56
156
1 57
158

158
387

TC # 178
(OF)

92
92
94
96
96
97

1 00
1 00
1 02
1 04
1 05
1 05
1 07
1 09
110
1 11
113
114
115
117

117
387

c, A Po

0 t
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Project No 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

TVA/TSI

TC # 179 TC # 180 TC # 181
(OF) (O F) (0F)

62
62
62
62
62
61
62
62
63
64
66
68
71
74
77
80
84
87
9 1

93
96

99

102
1 04
1 07
1 09

110
112
114
115
116
118
1 22
1 23
125
1 26
1 27
1 28

1 29
129
131

62

62
62
62
62
62

62
62
63
63
64
66
68
71
73
76
80
83
86
88
91
94
97
99

1 02
1 04
106
1 08
1 09
111

112
114
118
119
12-1
1 22
122
124
1 25
1 25
1 27

63
63
63
63
62
62
62
62
63
63
64
65
66
68
70
72
75
77
80
82
85
87
90

92
95
97
99

1 01

1 03
1 04
106
1 08
112
113
115
116
117
119
1 20
1 20
1 22

October 27, 1994

68.
TC # 182 TC # 183 -TC # 184

(°F)

62
62
63
63
62
62
62
62
63
63
63
64
65
66
68
69
71
73
76
77

80
82
85
86
89
91
93
95
97
99

1 01

1 03
1 07
108
111

112
112
114
115
116
117

(aF)

62
62
62
62
62
61
61
62
62
62
62
63
64
65
66
67
68
70
72
73
75
77
79
81
83
85
87
89
9 1
92
94
96

1 01
1 02
1 04
1 06
1 07
1 09
110
111
112

(0 F)

63
62
63
63
62
62
62
62
64
64
65
66
67
68
68
70
71
73
74
76
77
80
82
83
86
88
90
92
94
96
98

1 01
1 06
1 07
110
112
114
116
118
1 20
1 22

4 0A P 0

0 A1A

100



Project No 97258

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 TC # 180
(OF) (OF)

133
1 33
1 35
1 37
1 37
138
141
142
143
1 46
1 48
148
150
151
153
1 55
1 57
159
1 60
1 63

163
387

129
129
131
1 33
133
1 34
1 36
1 37
139
1 42
143
143
145
1 47
1 48
1 50
1 52
1 54
155
1 58

1 58
387

TVA/TSI

TC # 181
(OF)

1 24
124
1 26
128
1 28
129
131
1 32
1 34
1 37

1 38
1 38
140
141
143
144
1 46
1 48
1 49

-- 1 52

1 52
388

TC # 182
(OF)

120
120
121
124
1 24
1 25
1 27
1 28
1 30
1 32
1 34
133
1 36
1 37
138
140
1 42
143
144
1 46

146
387

TC # 183
(0F)

115
115
117
119
119
1 20
1 23
1 24
125
1 28
129
129
131
132
1 34
135
1 37
138
139
141

141
387

October 27, 1994

- I, ,, .'

C; ijV

TC # 184
(0F)

1 26
128
131
1 35
136
139
1 42
144
147
151

1 54
155

158
161

1 64
167
169
171
1 74
1 77

1 77
388

4 0,*A P 0k

0 A A1o
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Project No 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
2 1
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
34
3 5
3 6
37
3 8
3 9
40

TC # 185 TC # 186
(0 F) (OF)

62
62
62
62
62
61
62
62
62
63
63
64
65
66
67
68
70
72
74
76
78
81
84
86
88
91

94
96
99

102
1 04
1 08
113
116
120
1 24
1 28
135
144
1 50
1 57

63
62
63
63
62
62
62
62
62
62
62
63
63
63
63
64
64
65
65
66
67
68
69
69
71
72
73
74
75
77

78
79
83
84
86
87
88
90

9 1

92
94

TVA/TSI

TC # 187
(OF)

62
62
62
62
62
62
63

64
65
67
69

71
74
76
79
83
86
90

94
98

1 02
1 07
111

115
11 9
123
1 26
1 30
135
141
1 45
148
1 53
1 58
160
163
166
1 70

1 73
1 78
181

4 GA

TC # 188

(OF)

62
62
62
62
62
62
63
64
66
68
70
73
76
79
82
86
89
93
96

1 00
1 04
1 09
112
115
119
123
1 26
1 30
1 34
140
1 44
147
151
1 56
1 58
161
163
1 66
1 70
1 74
1 77

TC # 189
(OF)

63
62
62
62
62
63
64
66
68
70
72
76
79
82
85
89
93
96

1 00
1 04
1 08
113
117
121
1 24
128
131
1 35
139
1 45
1 49
152
1 56
161
163
1 66
168
171
1 75
179
1 82

October 27, 1994

TC #190
(0 F)

62
62
62
62
62
62
63
64
66
68
70
72
75

78
81
84
87
91

95
98

1 02
106

110
113
117
121
1 24
128
1 32
138
142
1 45
1 50
1 54
1 57
159
1 62
1 65
169
1 73
1 76

to

VO A 0



Project No 97258

Time
(min)

41
42
43
44
45
46
47
48
49
50
51
5 2
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 185
(OF)

161
1 62
1 66
170
1 70
172
1 76
1 77
1 79
181
181

- 181
1 82
183
1 83
1 83
1 84
1 84
185
1 87

1 87
387

TC # 186
(OF)

96
96
98

1 01
1 01
1 02
1 04
1 05
1 07
110
112
112
114
115
117
118
120
121
1 22
1 24

1 24
-388

TVA/TSI

TC # 187
(OF)

1 84
189
1 92
1 96
202
205
211
213
215
215
216
214
213
211
213
213
212
212
211
212

216
387

October 27, 1994

TC # 188
(OF)

1 80
184
1 87
1 92
200
205
208
209
211
212
213
211
211
209
211
211
210
210
210
210

213
387

TC # 189 TC # 190
(OF)

1 84
189
1 91
1 95
201
203
206
209
212
213
215
213
212
211
213
213
212
212
211
212

215
388

(OF)

179
184
1 87
1 91

1 97
203
208
210
213
214
215
213
212

210
212
212
211
211
210
211

215
387

.0 CA Ao

0 A

VO co

386



38J
Time TC #191 TC #192 TC #193 TC #194 TC #195 TC #196

(min) ('F) (OF) (OF) (OF) (OF) (OF)

0 63 63 63 62 62 63
1 63 62 63 62 62 63
2 62 62 62 62 62 62
3 62 62 62 62 61 62
4 62 62 62 62 61 62
5 62 62 62 62 62 62
6 63 63 63 63 62 63
7 64 64 64 63 63 64
8 65 65 65 65 64 65
9 66 67 66 66 66 66

10 68 69 68 68 68 68
11 70 71 71 71 70 71
12 72 74 73 73 72 73
13 75 76 75 76 75 75
14 77 79 78 79 78 78
15 80 83 81 83 81 81
16 83 86 84 86 84 84
17 86 89 87 89 87 88
18 89 93 91 93 91 92
19 93 97 94 96 94 95
2 0 96 100 98 100 98 99
21 101 105 102 104 102 104
22 105 108 105 108 105 107
23 108 112 108 111 109 111
24 112 115 112 115 113 114
25 116 119 115 118 116 118
26 120 122 118 121 119 121
27 124 126 122 125 123 125
28 128 130 125 128 127 129
29 134 135 131 134 132 134
30 138 140 135 138 136 138
31 141 142 137 140 139 141
32 146 147 142 145 144 145
33 150 152 146 149 148 150
34 153 154 148 151 150 152
35 156 157 151 155 153 155
36 160 160 153 157 155 157
37 166 164 157 161 158 161
38 171 167 161 164 162 165
39 176 171 165 169 165 168
40 180 175 168 172 169 172

igA Pos

o A
00

V6A
*tX

Project No 97258 TVA/TS I October 27, 1994



October 27, 1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 191 TC # 192 TC # 193
(OF) (OF) (OF)

1 85
1 93
200
207
213
213
213
213
214
215
215
213
211
210
212
212
211
210
210
210

215
388

1 78
1 82
1 85
189
1 95
1 96
1 98
200
202
205
208
207
208
208
211
211
210
210
210
211

211
388

171
176
1 79
183
1 88
1 90
1 92
1 94
1 99
203
207
206
207
206
209
209
208
209
208
209

209
388

4 GA

TC # 194 TC # 195 TC # 196
(OF)

176
1 80
1 84
1 88
1 94
1 96
1 98
1 99

202
205
208
207
208
207
210
210
209
209
209
209

210
387

(OF)

171
1 76
1 79
183
189
1 91
1 93
1 94
1 97
202
206
206
206
206
209
209
208
208
208
209

209
387

(O F)

175
179
1 82
1 86
1 92
1 94
196
199
204
207
210
208
208
207
210
210
209
209
209
210

210
388

to,

mu -i

3d 9u

Project No 97258 TVA/TS I
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Project No 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
1,3
1 4
1 5
1 6
1 7
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
3 1
32
33
34
35
36
37
38
39
40

TC # 197 TC # 198
(OF) (OF)

62
62
62
62
62
63
65
67
69
72
75
78
82
85
89
93
96

1 00
1 05
1 09
113
118
1 22
1 25
129
1 33
136
140
144
1 50
1 54
1 57
161
1 65
1 68
173
175
178
181
1 85
1 87

63
62
62
62
62
63

64

65
67
69
71
74
77
80
83
87
90

93
97

1 01
1 04
109
112
116
119
1 22
126
129
1 33
1 38
1 42
1 45
149
153
155
158
1 60
1 64
1 67
171
1 75

TVA/TSI

TC # 199
(OF)

62
62
62
62
62
62
63
64
66
68
70
73
76
79
82
85
88
92
96
99

1 03
1 07
110
114
118
121
1 24
128
1 32
1 37
141
144
149
1 53
1 55
1 58
1 60
1 63
1 67
171
1 74

0GA

Octcber 27, 1994

TC # 200
(OF)

62
62
62
62
62
62
63

--- 64
66
67
69
72
74
77
79
82
85
88
9 1
95
98

1 02
1 05
108
111
114
117
120
124
129
1 33
1 35
140
144
146
148
1 50
1 54
1 57
161
1 64

A

, ..,

Oft4ATO

39'



Project No 97258 TVA/TS I October 27, 1994
Co C>

Time TC # 197 TC # 198 TC # 199
(min) (OF) (OF) (OF)

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

Max Temp:
Max Allowed:

189
1 93
1 95
1 98
204
207
210
211
213
214
215
213
213
211
213
213
212
212
211
212

215
387

1 78
1 82
185
189
1 94
195
1 97
1 97
200
205
210
209
209
208
211
211
210
210
209
210

211
388

1 77
1 82
1 86
1 90
1 96
1 97
1 98
1 99
201
203
205
204
204
204
208
209
209
209
209
210

210
387

TC # 200
(0F)

1 67
172
1 75
1 79
1 85
1 87
1 88
1 90
1 93
1 95
1 98
201
204
205
208
209
208
208
208
208

209
387

14.
A

OtA O



Project No. 97258

Time TC #201 TC #202 TC #203 TC #204 TC #205 TC #206
(min) (OF) (OF) (OF) (0F) (OF) (OF)

0 62 62 63 62 63 62
1 62 62 63 62 63 62
2 62 62 62 62 62 62
3 61 62 62 61 62 62
4 61 62 62 61 62 62
5 62 62 62 62 62 62
6 62 62 63 63 63 62
7 63 63 64 63 64 63
8 65 64 65 65 66 64
9 66 65 66 67 68 65

10 68 67 68 70 70 67
11 70 70 70 73 73 69
12 72 72 72 76 75 71
13 75 74 75 80 78 74
14 78 77 77 83 81 76
15 81 80 80 87 84 79
16 84 83 83 90 87 82
17 87 86 86 94 91 85
18 91 89 89 98 95 89
19 94 92 92 102 98 92
20 98 96 96 106 102 96
21 102 100 100 110 106 100
22 106 103 103 113 109 104
23 109 106 106 117 113 107
24 113 110 109 121 116 111
25 116 113 112 124 120 115
26 119 117 115 127 123 118
27 123 121 119 130 127 122
28 127 124 122 133 131 126
29 132 130 128 139 136 132
30 137 134 132 142 141 136
31 139 137 134 145 143 139
32 144 142 139 149 148 143
33 148 146 143 153 153 148
34 150 148 146 155 155 150
35 153 152 149 158 158 153
36 156 154 151 160 161 155
37 159 158 155 164 165 159
38 163 162 159 167 168 162
39 167 166 163 171 173 166
40 170 169 167 175 176 169

4 0cA to,
* AP

o A

TVA/TS I October 27, 1994



Project No. 97258

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 # 201
(OF)

1 73
178
181
185
1 91
1 93
1 95
1 97
200
203
206
208
208
208
210
210
209
209
209
209

210
387

TC # 202
(OF)

173
1 78
1 82
1 86
1 92
1 95
1 97
200
208
212
212
211
209
208
209
209
208
207
206
206

212
387

TVA/TSI

TC # 203
(OF)

171
1 75
179
185
194
201
204
205
211
213
214
212
210

209
210
210
208
208
207
207

214
388

October 27, 1994

3 94
TC # 204 TC # 205 TC # 206

(OF)

178
1 82
186
1 90
1 96
1 99
203
206
210
213
216
214
214
213
216
216
215
215
214
215

216
387

(OF)

1 80
1 85
1 88
1 95
202
206
209
209
211
212
214
212
211
209
211
210
209
208
208
208

214
388

(O F)

1 72
177
181
1 86
193
1 97
1 99
201
206
207
209
207
207
206
208
208
208
207
206
207

209
387

4 GA P 0
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Time TC #207 TC #208 TC #209 TC #210 TC #211 TC #212
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 63 63 62 63 62 62
1 63 62 62 63 62 62
2 63 62 62 63 62 62
3 63 62 61 62 62 61
4 63 62 61 62 62 61
5 63 62 62 63 62 61
6 64 63 62 63 63 62
7 65 64 64 64 65 62
8 66 66 - 65 66 67 62
9 68 68 67 68 69 62

10 71 70 70 70 71 62
11 73 73 73 73 74 63
12 76 76 76 76 77 63
13 79 78 79 79 80 64
14 82 82 83 82 83 64
15 85 85 86 85 86 65
16 88 88 90 88 90 66
17 91 91 94 91 93 67
18 94 95 98 94 96 69
19 98 98 102 97 100 70
20 101 101 105 101 103 71
21 104 105 110 105 108 73
22 108 109 114 108 111 75
23 111 112 118 112 115 76
24 114 115 122 115 119 77
25 118 118 125 118 122 79
26 121 122 129 121 125 80
27 125 125 133 125 128 82
28 129 129 136 128 132 84
29 132 134 141 134 137 87
30 136 138 145 138 141 89
31 139 140 147 140 142 90
32 143 144 152 145 146 93
33 146 148 156 149 149 96
34 149 150 157 151 150 96
35 153 153 160 154 153 98
36 156 155 162 156 155 99
37 159 159 165 160 158 101
38 162 162 169 163 162 103
39 165 166 172 166 166 106
40 168 170 176 169 171 108

4 6A o

0 A

0ftA¶O~
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Project No. 97258

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 # 207
(OF)

171
1 74
1 76
179
1 82
1 84
1 87
1 90
1 95
200
204
206
208
209
210
210
210
211
210
210

211
388

TC # 208
(OF)

1 73
177
1 79
1 83
189
1 91
1 94
1 97
203
210
213
209
208
207
209
209
208
207
206
202

213
388

TVA/TSI

TC # 209
(OF)

1 80
1 87
1 90
1 93
1 98
200
201
203
205
207
210
208
209
209
212
213
212
212
212
212

213
387

0OGA

October 27, 1994

396
TC # 210

(OF)

172
176
179
183
1 90
1 93
1 96
202
211
213
214
212
210
209
210
210
209
208
207
207

214
388

TC # 211
(0 F)

1 74
1 78
181
185
1 90
1 92
1 93
1 94
1 97
205
211
210
209
207
209
208
207
207
206
205

211
387

TC # 212
(OF)

11 0
113
115
118
1 23
1 24
1 25
1 25
1 27
129
131
130
1 30
130
135
1 38
141
145
147
152

152
387

',

r A 0
'V*A



Time TC #213 TC #214 TC #215 TC #216 TC #217 TC #218
(min) (OF) (OF) (OF) (0F) (0F) (OF)

0 62 63 63 62 62 62
1 62 63 62 62 62 62
2 62 62 62 62 62 62
3 61 62 62 61 61 61
4 61 62 62 61 61 61
5 61 62 62 61 61 61
6 61 62 62 62 61 62
7 61 62 62 62 61 62
8 62 62 62 62 61 62
9 62 63 62 62 62 62

10 62 63 63 62 62 62
11 63 64 63 63 63 63
12 63 64 64 63 63 63
13 63 64 64 64 63 63
1 4 64 65 65 65 64 64
1 5 65 65 65 65 65 64
1 6 65 66 66 66 65 65
1 7 66 66 67 67 66 66
1 8 67 68 68 68 68 67
19 68 68 69 69 68 68
20 69 69 70 71 70 69
21 71 71 72 73 72 71
22 72 72 73 74 73 71
23 73 73 74 75 74 72
24 74 74 75 76 75 74
2 5 75 75 76 77 76 74
26 76 76 77 78 77 76
27 77 77 78 80 79 77
28 79 78 80 81 81 78
2 9 82 81 83 85 84 82
30 84 83 85 86 86 84
31 84 84 85 87 87 84
32 87 86 88 90 90 87
33 89 88 91 92 92 89
34 90 89 91 93 93 90
35 91 90 92 94 94 91
36 91 90 93 95 95 92
37 93 92 95 97 97 94
38 95 94 97 .99 99 96
39 97 96 99 101 102 98
40 99 98 101 103 104 101

tGA Po

0 to

'04ATO

TVA/TS I October 27, 1994Project No. 97258



Project No. 97258

Time
(min)

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

Max Temp:
Max Allowed:

TC # 213
(OF)

1 01
1 04
106
1 09
113
114
115
116
118
1 20
1 22
1 22
1 24
126
1 32
1 35
1 38
142
145
1 50

1 50
387

TC # 214
(O F)

1 00
1 02
1 04
1 07
112
112
113
114
117
1 20
1 23
123
125
126
131
1 35
1 38
1 42
1 45
150

1 50
388

TVA/TSI

TC # 215
(OF)

1 02
1 06
108
111
115
116
117
117
1 20
1 22
1 24
1 24
1 25
1 27
1 32
135
1 37
141
144
149

1 49
388

October 27, 1994

3%) -,.

TC # 216
(OF)

105
1 08
110
113
117
118
11 9

-1 1 9
121
123
1 26
125
1 26
126
131
1 34
1 37
1 40
144
1 48

1 48
387

TC # 217
(OF)

1 06
1 09
111
114
119
1 20
121
1 22
125
1 27
130
129
1 30
131
138
1 42
145
149
1 53
1 58

158
387

TC # 218
(OF)

102
1 05
107
110
115
116
117
118
121
1 24
1 27
1 27
129
131
1 37
1 40
144
148
1 52
1 58

1 58
387

4 0A P0

°0 A

V90A



39oj
Time TC #219 TC #220 TC #221 TC #222 TC #223 TC #224

(min) (O F) (OF) (OF) (OF) (OF) (OF)-

0 62 62 63 62 62 63
1 62 62 62 62 62 63
2 62 61 62 62 61 62
3 62 61 62 61 61 62
4 62 61 62 61 61 62
5 62 61 62 61 61 62
6 62 61 62 62 61 62
7 62 61 62 62 61 62
8 62 61 62 62 61 62
9 62 62 62 62 62 63

10 62 62 63 62 62 63
11 63 63 63 63 63 63
1 2 63 63 63 63 63 64
1 3 64 63 64 64 63 64
1 4 64 64 65 65 64 65
1 5 65 64 65 66 65 66
1 6 65 65 66 66 66 67
1 7 66 65 67 67 67 67
18 67 67 68 69 68 69
19 68 68 69 70 69 70
20 69 69 70 72 70 71
21 71 70 72 74 72 73
22 72 71 73 75 74 74
23 73 72 74 77 75 75
24 74 74 76 78 76 77
2 5 75 74 77 79 77 78
26 76 76 78 81 79 79
27 77 77 79 83 80 80
28 79 79 81 85 82 82
29 82 82 85 88 85 85
3 0 84 84 87 91 87 87
3 1 85 85 88 92 88 88
32 88 88 90 95 91 91
33 91 90 93 97 94 94
34 91 91-- 94 98 94 94
35 92 92 95 100 95 95
36 93 93 96 101 96 96
37 95 95 98 103- 98 98
38 97 97 100 106 101 100
39 100 99 103 108 103 103
40 102 102 105 111 105 104

o A o

* 44
OftATO

TVA/TS IProject No. 97258 October 27, 1994



Project No. 97258

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 # 219
(OF)

1 04
1 07
1 09
112
117
118
11 9
1 20
1 23
1 25
1 28
1 28
1 30
1 32
1 38
1 42
1 45
150
1 54
160

1 60
387

TC # 220
(OF)

1 03
1 06
1 09
112
116
117
118
119
1 22
125
1 28
128
129
131
1 37
141
144
1 48
1 52

-. 157

1 57
387

TVA/TSI

TC # 221
(OF)

1 07
110
112
115
1 20
121
122
123
1 26
1 29
1 32
131
1 33
1 35
1 40
144
1 47
151
1 55

--- 1 60

160
388

4ti A

0

October 27, 1994

TC # 222
(OF)

113
116
118
121
1 26
1 27
1 28
1 30
135
139
1 46
149
155
1 60
169
1 75
179
182
1 84
1 86

186
387

TC # 223
(OF)

1 07
110
112
115
1 20
121
1 24
1 27
1 32
1 36
142
146
1 52
158
1 67
1 74
1 78
181
183
185

185
387

TC # 224
(OF)

1 06
1 09
111
114
119
121
1 23
1 26
131
136
143
147
153
159
169
1 75
179
1 82
1 84
1 87

1 87
388

p 0

14,

le X 0
IV, 4/~



401
Time TC #225 TC #226 TC #227 TC #228 TC #229 TC #230

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

0 62 62 63 63 62 62
1 62 62 62 63 62 62
2 62 62 62 62 62 62
3 62 62 62 62 62 62
4 62 62 62 62 62 62
5 62 62 62 62 62 62
6 62 62 -63 63 63 63
7 62 62 64 64 64 64
8 62 62 65 65 66 66
9 62 62 67 67 67 69

10 62 63 69 69 70 71
11 63 63 72 72 73 75
12 64 64 74 74 76 78
13 64 64 77 77 79 82
14 65 65 80 81 83 85
15 66 66 83 84 86 89
16 67 67 87 88 90 93
17 67 68 90 92 94 97
18 69 70 94 96 98 102
19 70 71 98 100 102 106
20 72 73 102 104 107 111
21 74 75 107 109 111 116
22 75 76 110 113 115 120
23 76 78 114 117 120 124
24 78 80 118 121 123 129
25 79 81 122 125 127 132
26 81 82 126 128 131 136
27 82 84 129 133 135 140
28 84 86 133 137 139 144
29 88 90 139 142 145 150
30 90 92 144 147 149 154
31 91 93 146 150 152 157
32 94 96 151 155 157 161
33 97 99 156 159 161 166
34 97 100 158 162 164 168
35 99 101 162 165 167 171
36 100 102 164 168 170 173
37 102 105 168 171 174 177
38 104 107 172 175 177 180
39 107 110 176 179 182 184
40 109 112 180 183 185 188

CA Po
* I,

00
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Project No. 97258

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 # 225
(OF)

111
114
116
119
1 24
125
126
129
1 34
1 38
1 45
1-48
1 54
161
1 70
1 76
179
183
1 85
1 87

1 87
387

TC # 226
(OF)

114
118
1 20
1 23
1 27
128
129
131
1 35
140
146
149
1 55
161
1 70
1 76
1 79
183
1 85
1 87

1 87
387

TVA/TSI

TC # 227
(OF)

1 84
189
1 92
1 98
204
206
208
210

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

213
388

04,C*A

0r

TC # 228
(OF)

1 86
1 91
1 94
1 99
204
207
209
212
214
214
215
212
212
210
212
212
211
211
211
212

215
388

TC # 229
(OF)

1 89
1 95
200
204
210
211
212

- 212
213
214
215
212
212
210
212
212
211
211
211
212

215
387

October 27, 1994

TC # 230
(OF)

1 91

1 95
1 98
202
207

209
211
213
215
217
219
217
216
215
218
218
217
217
217
218

219
387

p 0o

VO co* 4'



Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 231
(OF)

63
63
62
62
62
62
63
64
66
68
70
74
77
80
84
88
92
97

1 01
1 06
11 0
115
1 20
124
1 28
1 32
1 36
140
144
1 50
1 54
1 57
1 62
166
169
172
1 74
1 78
1 82
1 85
189

TC # 232
(OF)

63
63
62
62
62
62
63
63
64
65
67
69
71
73
76
79
83
87
9 1
95

1 00
1 05
11 0
114
11 9
1 23
1 27
131
1 35
141
146
149
1 53
1 58
1 60
1 63
1 66
169
173
178
1 82

TVA/TS I

TC # 233
(OF)

62
62
62
61
61
62
62
63
64
66
68
71
74
77
80
83
87
91

95
99

1 03
1 08
112
116
121
1 24
1 28
1 33
1 37
1 43
148
151
1 57
1 62
1 64
1 68
171
175
179
1 83
1 87

0

October 27, 1994
4 0

TC # 234
(OF)

62
62
62
62
62
62
63
65
67
70
72
76
80
83
87
92
96

1 00
105
109
113
11 9
123
1 27
131
1 35
139
143
147
1 53
1 57
1 60
1 65
1 69
171
1 74
1 77
1 80
1 84
188
1 92

TC # 235
(OF)

62
62
62
62
62
62
62
63
64
66
68
71
73
76
79
83
86
90
95
99

103
108
112
116
1 20
1 24
128
1 33
1 38
144
1 49
153
1 58
1 62
1 65
169
1 72
1 77
1 82
187
1 93

TC # 236
(OF)

62
62
62
62
62
62
62
63
64
66
68
71
73
76
80
83
87
91
95
99

1 04
109
114
11 9
1 24
1 28
1 33
138
1 43
1 50
1 56
1 60
1 66
171
1 75
1 80
1 84
1 88
1 92
1 95
1 98

p 0
/l

OgA¶O



Project No. 97258

Time
(min)

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

Max Temp:
Max Allowed:

TC # 231
(OF)

- 1 92
196
1 99
203
208
209
210
210
212
213
214
211
211
209
211
211
210
210
211
213

214
388

TC # 232
(OF)

1 90
202
207
210
215
215
215
214
215
215
216
213
212
210
212
211
210
210
209
209

216
388

TVA/TS I

TC # 233
(OF)

1 90
1 95
1 99
203
209
211
212

- 213
214
215
216
213
212
210
212
212
211
211
210
211

216
387

TC # 234
(OF)

1 95
200
204
209
215
217
219
220
221
222
223
221
220
219
221
221
220
221
220
221

223
387

TC # 235
(OF)

200
206
208
211
214
214
214
213
214
214
214
211
210
209
211
211
209
209
209
209

214
387

October 27, 1994

40 l
TC # 236

(0F)

201
204
206
209
213
213
213
213
214
215
216
213
212
210
212
212
211
211
210
211

216
387

o~1 A

'91001'9
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Project No. 97258

405
Time TC #237 TC #238 TC #239 TC #240 TC #241 TC #242

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

0 63 62 62 62 62 62
1 63 62 62 62 62 62
2 63 62 62 62 61 62
3 62 62 62 61 61 61
4 62 62 62 61 61 61
5 63 63 62 61 62 62
6 63 65 63 62 63 63
7 64 67 64 -- 63 65 64
8 65 69 66 63 67 66
9 67 72 68 65 70 68

10 69 75 71 67 73 71
11 71 79 74 69 76 74
12 74 82 76 71 80 77

-1-3 76 86 79 73 83 80
14 79 90 83 76 87 84
15 82 94 86 79 91 88
16 85 97 90 82 95 92
17 88 101 93 85 99 96
18 92 106 97 89 104 101
19 96 110 101 92 109 105
20 100 114 105 96 113 110
21 104 118 110 101 118 116
22 107 122 113 104 122 120
23 111 126 117 108 126 125
24 114 130 121 112 130 130
25 118 133 124 115 134 134
26 121 136 128 119 138 139
27 124 140 132 123 142 143
28 128 144 136 127 146 148
29 134 149 142 133 152 155
30 138 153 146 137 156 160
31 140 156 149 140 159 164
32 145 160 154 145 164 169
33 149 165 159 150 167 175
34 151 167 161 152 169 178
35 154 170 164 156 172 181
36 156 172 166 159 175 184
37 159 176 170 164 178 188
38 163 180 174 169 181 191
39 166 183 178 175 185 196
40 170 186 183 181 190 200

4 GA P0o

0 4.o SF

-,,to

TVA/TS I October 27, 1994



Project No. 97258

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 # 237
(OF)

1 73
1 78
181
1 85
1 91
1 94
1 97
204
209
212
214
212
211
209
211
210
209
209
208
208

214
388

TC # 238
(OF)

1 89
1 93
1 96
1 99
204
206
207
208
210
211
213
211
211
209
211
211
210
210
209
210

213
387

TVA/TSI

TC # 239
(OF)

1 88
1 94
1 98
203
208
209
211
211
212
213
214
211
210
209
211
211
210
210
210
211

214
387

October 27, 1994

TC # 240
(OF)

1 86
1 91
1 95
200
206
207
208
209
210
211
212
210
209
208
210
210
209
208
208
208

212
387

TC # 241
(OF)

1 95
202
205
209
214
215
215
214
214
214
214
211
211
210
213
214
214
215
215
218

218
387

TC # 242
(0F)-

202
206
208
211
214
214
214
213
214
214
215
212
211
210
212
212
211
211
210
211

215
387

GA to

o9 kV04'Tq



Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
34
3 5
3 6
3 7
3 8
3 9
40

TC # 244 TC # 245
(OF) (OF)

TC # 243
(OF)

62
62
62
61
62
62
63
64
66
69
71
74
77
81
84
87
9 1
94
98

1 02
1 06
111
114
118
1 22
1 25
1 29
1 33
1 36
1 42
1 46
148
153
1 57
159
1 62
1 64
1 68
171
1 75
1 78

4 Q6A Po

**I-O

o0 A

'V1001M'0

TC # 248
(OF)

4 ."

62
62
62
61
62
62
63
65
67
69
72
76
79
82
86
90
94
97

1 02
- 106

110
115
118
1 22
1 26
1 29
1 33
1 37
1 40
1 46
1 50
1 52
1 57
161
1 63
1 66
1 68
171
1 75
1 79
1 82

62
62
62
62
62
62
64
65
67
70
73
76
80
83
87
92
96

1 00
1 05
110
114
11 9
123
1 27
1 32
135
139
143
146
1 52
1 56
1 58
1 63
1 67
169
172
1 74
177
181
1 85
189

TC # 246
(OF)

62
62
62
62
62
62
63
63
65
66
68
71
73
76
79
83
86
90
94
98

1 03
1 08
112
116
121
1 25
1 29
1 33
1 38
144
148
1 52
1 57
1 62
1 66
171
1 76
1 82
1 88
1 93
1 97

TC # 247
(OF)

63
63
62
62
62
62
63
64
66
68
70
73
76
80
83
87
91
95

1 00
1 05
1 09
115
119
123
128
1 32
1 36
141
1 45
151
155
1 58
1 64
1 68
171
174
1 77
181
185
1 89
193

63
63
63
62
62
63
63
65
66
68
70
74
77
80
83
87
9 1
95
99

1 04
1 08
114
118
1 22
1 27
1 32
1 36
141
145
1 52
1 56
1 60
1 65
1 70
172
1 76
179
1 84
1 88
1 94
1 99

TVA/TS I October 27, 1994



Project No. 97258

Time
(min)

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

Max Temp:
Max Allowed:

TC # 243
(OF)

181
1 85
1 88
1 93
1 99
202
204
206
209
210
212
210
210
208
210
210
209
209
209
209

212
387

TC # 244
(OF)

1 85
1 89
1 93
1 97
203
205
209
211
212
213
214
211
210
209
211
211
210
211
212
214

214
387

TVA/TSI

TC # 245
(OF)

192
197
201
206
211
211

- 213
213
213
213
214
212
211
210

. 214
215
215
217
218
220

220
387

0eGA

0o

October 27, 1994

TC # 246
(OF)

208
210
211
210
213
212
211
210
211
213
214
212
211
209
211
211
210
211
210
212

214
387

TC # 247
(OF)

1 97
203
206
210
214
214
215
214
215
215
215
213
212
210
212
212
212
212
213
214

215
388

TC # 248
(OF)

I4

201
204
207
210
214
215
216
216
217
217
218
215

214
213
215
215
214
215
214
215

218
388

$4

AfAXV6RA0



Project No. 97258 TVA/TSI October 27, 1994

40O
Time TC #249 TC #250 TC #251 TC #252 TC #253 TC #254

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

0 63 62 62 63 63 63
1 63 62 62 63 63 63
2 63 62 62 63 63 63
3 62 61 61 62 62 61
4 62 61 62 62 62 62
5 62 62 62 62 62 62
6 62 61 62 62 62 62
7 62 61 62 62 62 62
8 62 61 -61 62 62 62
9 63 61 62 62 62 62

10 63 62 62 63 63 62
11 63 62 62 63 63 63
12 64 63 63 63 63 63
13 65 63 63 64 64 64
14 66 64 64 65 65 64
15 67 65 65 66 66 65
16 69 66 66 67 67 66
17 70 67 67 68 69 67
18 72 68 68 69 70 69
19 74 70 70 71 72 71
20 76 72 71 73 74 72
21 78 74 73 75 76 74
22 80 76 75 77 78 76
23 82 78 78 79 80 79
24 85 80 80 81 83 81
25 87 83 82 84 85 83
26 90 85 85 86 88 86
27 92 87 87 89 90 88
28 95 90 89 91 92 90
29 97 92 91 93 94 92
30 99 94 94 95 97 95
31 102 97 96 98 99 97
32 103 98 98 99 100 99
33 106 101 100 101 102 101
34 108 103 102 103 104 103
35 111 105 105 106 106 105
36 113 108 107 108 109 107
37 115 110 109 110 110 109
38 117 112 111 112 112 111
39 120 114 113 114 114 112
40 122 116 115 115 116 114

, A Pow
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Project No. 97258

Time TC # 249 TC # 250 TC # 251
(min) (OF) (OF) (OF)

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

Max Temp:
Max Allowed:

1 24
1 26
1 28
129
1 30
1 32
1 34
1 36
1 38
139
141
144
1 46
149
151
1 54
1 57
1 60
1 63
166

1 66
388

119
121
1 23
1 24
1 26
128
1 30
1 33
1 35
1 36
1 38
1 40
1 42
144
1 46
1 48
151
1 54
1 56
159

159
387

A

117
11 9
121
1 22
124
1 26
128
1 30
133
1 35
1 36
139
141
1 44
145
148
1 50
1 52
1 55
1 57

1 57
387

October 27, 1994

4 0

TC # 252 TC # 253 TC # 254
(OF)

117
119
121
1 22
1 23
1 26
1 28
1 30
1 32
1 35
1 37
1 40
1 42
1 45
1 47
149
1 52
155
1 57
160

1 60
388

(0F)

117
119
121
1 22
1 24
126
128
131
1 33
135
137
141
1 43
1 46
1 48
151
1 54
1 57
160
1 62

1 62
3 8

(0F)

116
117
119
1 20
1 22
1 24
1 26
1 28
1 30
1 32
1 34
1 38
1 40
1 43
1 46
1 48
151
1 54
1 57
1 60

1 60
388

p 0 4.
A4
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Project No. 97258

Time TC # 255 TC # 256
(min) (OF) (OF)

0
1
2
3
4
5
6
7
8
9

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

62
62
62
61
61
62
61
61
61
61
62
62
62
63
63
64
65
66
68
69
71
73
75
77
79
82
84
87
89
9 1
94
96
98
99

1 02
1 04
1 06
1 08
1 09

111

113

62
62
62
61
61
62
61
61
61
61
62
62
62
63
63
64
65
66
68
70
71
73
75
77
80
82
85
87
90
92
94
96
98

100
1 02
1 04
1 06
1 08
110
111

113

TVA/TSI

TC # 257
(OF)

62
62
62
61
61
62
61

- 61
61
62
62
62
63
63
64
65
66
68
69
71
73
74
77
79
81
84
86
89
91
93
95
98
99

1 01
1 03
1 05
1 07
1 09
111
112
114

4 0A

TC # 258
(OF)

62
62
62
61
62
62
62
62
62
62
62
62
63
64
64
65
67
68
69
71
73
74
77
79
81
83
86
88
90
92
95
97
98

1 00
1 02
1 04
1 06
1 08
1,1 0
112
113

TC # 259
(OF)

63
63
63
62
62
63
62
62
62
62
63
63
63
64
65
66
67
68
69
71
73
74
76
79
81
83
85
88
90
92
94
96
98

1 00
1 02
1 04
1 06
108
1 09
111
113

October 27, 1994

41I
TC # 260

(0F)

63
63
63
62
62
62
62
62
62
62
63
63
64
64
65
66
67
69
70
72
74
76
78
80
82
85
87
89
92
93
96
98
99

1 01
1 03
1 05
1 07
1 09
1 11
112
114

p0

At

VO toIV 44



Project No. 97258

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 # 255
(OF)

114
116
117
11 9
1 20
1 22
1 24
1 26
1 28
1 30
132
1 35
138
1 40
1 42
145
148
151
1 53
1 56

156
387

TC # 256
(OF)

114
116
118
11 9
120
1 22
1 24
1 26
1 28
1 29
131
1 34
1 37
139
141
144
1 46
1 49
1 52
1 54

1 54
387

TVA/TS I

TC # 257
(OF)

116
117
119

1 20
121
1 23
1 25
1 27

128
1 30
1 32
1 35
1 37
1 40
1 42
144
1 47
150
152
155

155
387

0

October 27, 1994

TC # 258
(OF)

115
117
118
119
121
1 23
1 25
1 27
129
131
1 33
1 36
1 38
141
143
1 45
148
151
154
1 56

1 56
387

TC # 259
(OF)

115
116
118
1 20
121
1 23
125
1 28
1 30
1 32
1 34
1 37
139
1 42
1 44
1 47
150
152
155
1 58

1 58
388

TC # 260
(OF)

116
118
1 20
121
1 23
125
1 27
129
1 32
1 34
1 36
139
142
145
1 47
1 49
1 52
155
1 58
1 60

1 60
388

to,

to 0-IV

0*AT

4 - A-



Project No. 97258

Time TC # 261 TC # 262 TC # 263
(min) (OF) (OF) (0F)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

63
63
63
62
62
62
62
62
62
62
63
63
64
64
65
66
68
69
71
73
74
76
79
81
83
86
88
90
92
94
96
99

1 00
1 02
1 04
1 06
1 08
110
111
113
115

62
63
62
61
62
62
62
62
62
62
62
62
63
63
64
65
66
67
69
70
72
74
76
79
81
83
86
88
90
92
95
97
98

1 00
1 02--
1 04
1 07
1 08
110
112
113

63
63
63
62
62
62
62
62
62
62
62
63
63
64
64
65
66
67
69
71
72
74
76
79
81
83
86
88
9 1
93
95
97
99

1 01
1 03
1 05
1 07
1 09
111
112
114

October 27, 1994

41 6
TC # 264

(0F)

63
63
63
62
62
62
62
62
62
62
62
63
63
63
64
65
66
67
68
69
71
72
74
76
79
81
83
85
88
90
92
94
96
98

1 00
1 02
1 05
1 06
1 08
1 10
112

TC # 265
(OF)

63
63
63
62
62
63
62
62
62
62
63
63
63
63
64
64
65
66
67
68
69
70
72
74
76
77
79
81
83
85
87
89
91
93
94
96
98

1 00
1 02
103
1 05

TC # 266
(OF)

63
63
63
62
62
62
62
62
62
62
62
62
62
63
63
63
64
64
65
66
66
67
68
69
70
72
73
75
76
78
79
81
82
84
85
87
89
90
9 1
93
94

4 6A to,

o AA

10 0
1'V4T0

TVA/tS I



Project No. 97258

4 i
Time TC # 261 TC # 262 TC # 263
(min) (OF) (OF) (OF)

4 1
42
43
44
45
46
47
48
49
50
51
5 2
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

117
11 9

1 20
1 22
1 24
1 26
1 28
1 30
132
1 35
1 37
1 40
1 42
145
147
150
1 52
155
158
1 60

160
388

115
117
119
1 20
121
123
1 25
1 27
129
131
1 33
136
138
141
142
145
147
1 50
1 52
155

155
387

116
117
11 9

1 20
121
1 23
1 25
1 27
128
1 30
131
134
1 36
1 38
140
142
1 44
1 47
149
151

151
388

0GA

TC # 264
(OF)

113
115
116
117
119
1 20
1 22
1 24
1 25
1 27
1 28
131
1 32
1 35
136
138
140
1 42
144
1 46

1 46
388

TC # 265
(OF)

1 07
1 08
110
111
112
113
115
117
118
120
121
124
1 26
128
129
131
1 33
135
1 37
138

1 38
388

TC # 266
(0 F)

95
96
98
99

1 00
1 01
1 02
1 04
1 05
1 07
1 08
1 11
112
114
116
118
1 20
121
123
124

124
388

pA

10,? 9

IV, Af

October 27, 1994TVA/TS I



Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 267
(0F)

63
63
63
62
62
62
62
62
62
63
63
63
64
64
65
66
67
68
69
70
71
72
74
75
76
78
80
81
83
85
87
89
90
92
94
97
99

1 01
1 04
1 06
1 08

TC # 268
(0F)

63
63
63
62
62
62
62
62
62
62
62
63
63
63
63
64
65
65
66
67
68
69
70
72
73
75
76
78
80
81
83
85
86
88
9 1
93
95
98

1 00
1 02
1 04

0

TVA/TSI

TC # 269
(OF)

62
63
62
61
62
62
62
62
6 1
62
62
62
62
62
63
63
63
64
64
65
66
67
68
70
71
73
74
76
77
79
81
83
84
85
88
90
92
94
96
99

1 00

October 27, 1994

TC # 270
(OF)

62
62
62
61
61
62
61
61
61
61
62
62
62
62
62
62
63
63
63
64
65
65
67
68
69
71
72
74
75
77
78
80
81
83
85
87
89
9 1
93
95
97

TC # 271 TC # 272
(OF) (OF)

63
63
63
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
64
64
65
65
66
67
69
70
71
73
74
76
77
79
80
82
83
85
87
89
9 1
93
94

62
62
62
61
61
62
61
61
61
61
61
61
62
62
62
62
62
63
63
63
64
64
65
66
67
68
70
71
72
74
75
77
78
79
81
83
85
86
88
90
92

po

So

IC,
IV ?¶O



Project No. 97258

Time
(min)

41
42
43
44
45
46
47
48
49
50
5 1
52
5 3
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 267
(OF)

1 10
113
115
116
117
119
121
1 23
125
1 26
1 28
1 30
131
1 33
1 34
1 35
1 37
139
141
142

142
388

TC # 268
(OF)

107
109
111
112
114
116
118
1 20
1 22
1 23
1 24
126
128
1 30
131
1 32
1 34
1 36
138
139

139
388

TVA/TSI

TC # 269
(OF)

1 02
105
1 07
1 09
110
112
115
117
119
1 20
121
1 24
125
1 27
128
129
131
1 33
135
1 37

137
387

TC # 270 a

(OF)

99
1 01
1 03
1 05
1 06 --
1 09
111
113
115
117
11 9
121
1 23
125
1 26
1 27
129
131
1 32
1 34

1 34
387

October 27, 1994
Xd - -.

'C # 271 TC # 272
(OF) (OF)

96
98

1 00
102
1 03
106
1 08
11 0
112
114
116
11 9
1 20
1 22
123
1 25
1 27
1 29
1 30
131

131
388

93
95
97
99

1 00
1 02
1 05
1 07
1 09
111
113
115
117
11 9
1 20
1 22
124
126
127
128

1 28
387

2,6A P 0o

0 A*t

f, 0
V4



Project No. 97258

Time TC #273 TC #274 TC #275 TC #276 TC #277 TC #278
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 62 62 63 63 63 63
1 62 62 63 63 63 63
2 62 62 62 63 63 63
3 61 61 62 62 62 62
4 61 61 62 62 62 62
5 62 62 62 62 63 62
6 61 61 62 62 62 62
7 61 61 62 62 62 62
8 61 61 62 62 62 62
9 61 61 62 62 62 62

10 61 62 62 62 62 62
11 61 61 62 62 62 62
12 62 62 62 62 63 62
1 3 62 62 62 63 63 63
1 4 62 62 62 63 63 63
1 5 62 62 62 63 63 63
1 6 62 62 63 63 63 63
1 7 63 63 63 63 64 64
1 8 63 63 63 64 64 64
19 63 63 64 64 64 65
20 63 63 64 64 65 65
21 64 64 64 65 65 66
22 65 64 65 65 6-6 67
23 65 65 66 66 67 68
24 66 66 66 67 68 69
25 67 67 67 68 69 70
26 69 68 68 69 70 72
27 70 69 69 70 72 73
28 71 70 71 71 73 74
29 72 71 72 72 74 76
3 0 74 73 73 74 75 77
31 75 74 75 75 77 79
32 76 75 75 76 78 80
33 77 77 77 77 79 81
34 79 78 78 79 81 83
35 81 80 80 81 83 8`5
3 6 83 82 82 83 85 87
37 85 84 84 84 86 88
38 86 85 85 86 88 90
39 88 87 87 87 89 92
40 90 89 89 89 91 93

4 0A Poe

0 A

0ftA'100

TVA/TS I October 27, 1994



Project No. 97258

Time
(min)

41
42
43
44
45
46
47
48
49
50
51
52
53
54
5 5
5 6
57
58
59
60

Max Temp:
Max Allowed:

TC # 273
(OF)

91
93
95
96
97
99

1 02
1 04
1 06
1 08
11 0
113
115
117
118
1 20
1 22
123
125
1 26

1 26
387

TC # 274
(OF)

90
92
93
95
96
98

1 00
1 02
1 05
1 06
1 08
111
113
116
117
11 9
121
122
1 24
125

1 25
387

TVA/TSI

TC # 275
(OF)

90

92
93
95
96
98

1 00

1 02

1 04
1 06
1 08
111

113
115
117
118
1 20
1 22
1 24
125

1 25
388

TC # 276
(OF)

9 1
92
94
95
96
98

1 00
1 02
104
1 05
1 07
11 0
112
114
116
118
1 20
121
1 23
125

125
388

TC # 277
(OF)

93
94
96
97
98

1 00
101
1 03
1 05
1 06
1 08
111
113
115
116
118
1 20
1 22
1 24
125

1 25
388

October 27, 1994

4I
4 -.a 0

TC # 278

(OF)

95
96
98
99

1 00
1 02
103
1 05
1 06
1 08
1 09
112
113
115
117
11 9
120
1 22
1 24
125

125
388

4, 0 A Po

o AX

10 0
"V10 1



Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2

-13
1 4
1 5
1 6
1 7
1 8
1 9
20
2 1
22
23
24
25
26
27
28
29
30
3 1
32
33
34
35
36
37
38
39
40

TC # 279
(OF)

TC # 280
(OF)

62
62
62
61
62
62
62
61
61
62
62
62
62
62
62
63
63
63
64
64
65
65
66
67
68
70
71
72
74
75
76
78
79
80
82
84
86
87
89
90
92

63
63
63
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
64
65
65
66
66
68
69
70
71
72
74
75
76
78
79
80
82
84
86
87
89
90
92

TVA/TSI

TC # 281
(OF)

TC # 282
(OF)

63
63
63
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
64
64
65
65
66
67
68
69
70
71
73
74
75
76
77
78
80
82
84
85
87
88
89

0

TC # 283
(OF)

63
63
62
62
62
62
62
-62
62
62
62
62
62
62
62
63
63
63
64
64
64
65
66
66
67
68
69
70
71
72
74
75
76
77
78
80
81
82
84
85
87

63
63
63
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
63
64
64
64
65
65
66
67
68
68
69
70
70
72
72
73
74
75
76
77
78
79
81

October 27, 1994
4.3I

TC # 284
(OF)

63
63
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
63
63
64
64
65
65
65
66
66
67
67
67
68
68
69
70
71
71
72
73

p0

.4

-,-o



Project No. 97258

Time TC # 279 TC # 280 TC # 281
(min) (OF) (OF) (OF)

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

Max Temp:
Max Allowed:

94
95
97
98
99

1 00

1 02
1 04
1 05
1 07
1 08

110
112
114
115
117
11 9

121
1 22
1 24

1 24
387

93
95
96
98
99

1 00
1 02
1 04
1 05
1 07
1 08
110
112
114
115
117
119
121
1 22
1 24

1 24
388

4 10 A P0

0 A Ao

VO I *90A-o

I2- U

9 1
93
94
95
96
98
99

1 01
1 03
1 04
1 05
1 08
110
112
113
115
117
118
1 20
121

121
388

TC # 282
(OF)

88
89
91
92
93
94
96
98
99

1 00
1 02
1 04
1 06
108
1 09
111
113
114
116

-- . ~118

118
388

TC # 283
(OF)

82
83
84
85
85
87
88
90
91
92
94
96
98
99

1 01
1 02
1 04
106
1 07
1 09

1 09
388

TC -# 284
(0F)-

74
74
75
76
76
77
79
80
81
82
83
86
87
89
90
9 1
93
94
96
97

97
388

TVA/TS I October 27, 1994



42i
Time TC #285 TC #286 TC #287 TC #288 TC #289 TC #290
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 62 63 62 62 62 62
1 62 63 62 62 62 62
2 62 63 62 62 62 62
3 61 62 61 61 61 61
4 61 62 62 61 61 62
5 62 62 62 62 61 62
6 62 62 62 61 61 62
7 62 62 62 61 61 61
8 62 62 61 61 61 61
9 62 63 62 62 61 62

10 63 63 62 62 62 62
11- 64 63 63 62 62 62
12 65 64 63 63 *63 62
13 66 65 64 63 63 63
14 68 66 65 64 64 63
15 70 67 66 65 65 64
16 72 69 67 66 65 65
17 74 71 68 67 66 65
18 76 72 69 68 67 67
19 78 74 71 70 69 68
20 81 76 73 71 70 69
21 83 78 74 72 71 70
22 85 80 76 74 73 71
23 88 82 78 76 74 72
24 90 84 80 78 76 74
25 '2 87 82 80 78 76
26 9 5 89 84 81 79 77
27 97 91 86 83 81 79
28 99 93 87 85 83 80
29 101 94 89 86 84 81
30 103 96 91 88 86 83
31 105 98 93 90 87 85
32 106 99 94 91 88 86
33 108 101 95 92 90 87
34 110 103 97 94 92 88
35 112 105 99 96 93 90
3 6 114 107 101 98 95 92
37 115 109 103 100 97 93
38 117 110 105 101 98 95
39 118 112 106 103 100 96
40 119 113 108 105 101 98

APA o

0 A

VOItA

Project No. 97258 TVA/TS I October 27, 1994



Project No. 97258

Time
(min)

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

Max Temp:
Max Allowed:

TC # 285
(OF)

1 20
121
1 22
1 23
1 24
125
1 27
129
1 30
1 32
1 34
1 37
139
1 42
1 43
1 46
1 49
151
1 54
1 56

156
387

TC # 286
(OF)

115
116
117
118
119
120
1 22
1 24
1 26
1 27
129
131
1 33
1 35
1 37
1 38
141
143
145
147

147
388

TVA/TSI

TC # 287
(OF)

110
111
112
113
115
116

- 118
1 20
121
1 23
1 24
1 27
128
130
132
1 33
135
1 37
1 39
1 40

140
387

TC # 288
(OF)

1 06
1 08
1 09
110
111
113
115
116
118
1 20
121
1 24
125
1 27
129
1 30
1 32
134
1 36
1 37

1 37
387

TC # 289
(OF)

1 03
1 05
106
1 07
1 08
110
1 11
113
115
116
117
1 20
122
1 24
125
1 27
129
131
1 33
134

1 34
387

October 27, 1994

4 22
TC # 290

(OF)

99
1 01

1 02
1 03
104
1 06

1 07
1 09

111

112
113
116
118
1 20
121
1 23
1 25
1 26
1 28
1 30

130
387

to A Po

100

'14*4



Project No. 97258

Time TC #291 TC #292 TC #293 TC #294 TC #295 TC #296 42

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

0 63 63 62 62 63 63
1 63 63 62 63 63 63
2 62 62 62 62 62 63
3 62 62 61 61 62 62
4 62 62 62 62 62 62
5 62 62 62 62 62 62
6 62 62 62 62 62 62
7 62 62 62 62 62 62
8 62 62 6-1 62 62 62
9 62 62 62 62 62 62

10 62 62 62 62 62 62
11 62 62 62 62 62 63
1 2 63 62 62 63 63 63
13 63 63 62 63 63 63
14 64 63 63 63 63 64
15 64 64 63 64 64 64
16 65 64 63 64 64 65
17 65 65 64 65 65 65
18 66 65 65 65 65 66
19 67 66 65 66 66 67
20 68 67 66 67 67 68
21 69 68 67 68 68 68
22 70 69 68 69 69 70
23 72 70 69 70 70 71
24 73 71 70 71 71 72
25 75 73 71 72 72 73
26 76 74 72 74 73 74
27 77 75 74 75 74 75
28 79 77 75 76 76 77
29 80 78 76 77 77 78
30 82 79 77 78 78 79
31 83 81 79 80 79 80
32 84 82 80 81 80 81
33 85 83 81 82 81 82
34 87 84 82 83 82 83
35 88 86 84 85 84 85
36 90 88 85 87 86 86
37 91 89 87 88 87 88
38 93 90 88 89 88 89
39 94 91 89 90 89 90
40 96 93 90 92 91 91

4 QA Po

0 A

001MV

TVA/TS I October 27, 1994



Project No. 97258

Time TC # 291 TC # 292 TC # 293
(min) (OF) (OF) (OF)

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

Max Temp:
Max Allowed:

97
98

1 00
1 01
1 02
103
1 05
1 07
1 08
1 09
111
113
115
117
118
1 20
1 22
1 24
125
1 27

1 27
388

94
95
97
98
98

1 00
1 02
1 04
1 05
1 06
1 08
110
112
114
115
117
119
1 20
122
123

1 23
388

0GA

92
93
94
95
96
98
99

1 01
1 03
1 04
105
1 08
110
112
113
114
116
118
119
121

121
387

TC # 294 TC # 295 TC # 296
(0F)

93
94
96
96
97
99

1 00
102
1 04
1 05
1 06
1 09
110
112
114
115
117
11 9
1 20
121

121
387

(OF)

92
93
94

95
96
98

1 00

1 01

1 03
1 04

1 06
1 08
110
112
113
115
117
118
1 20
121

121
388

(O F)

93
94
95
97
97
99

1 01
1 03
104
1 06
1 07
110
111
113
115
116
118
1 20
1 22
1 23

1 23
388

p 0 $1
A4

10
*0tA¶Of

A1 2)±1 4-)

TVA/TS I October 27, 1994



Project No. 97258

TC # 298 TC # 299
(OF) (OF)

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

o 36
37
38
39
40

62
62

62
61
61
62
61
61
61
62

62
62
62
63
63
64
65
65
66
67
68
68
70
71
72
73
74
76
77
78
79
80
81
82
84
85
87
88
89
90

92

4G A

0

TC # 300 TC # 301 TC # 302

62
62
62
61
61
61
61
61
61
61

61

62
62
62
63
63
64
64
65
66
66
67
68
69
70
72
73
74
75
76
77
79
79
80
82
83
85
86
87
88
89

TC # 297
(OF)

62
62
62
61
61
62
61
61
61
61
62
62
62
62
63
63
64
64
65
65
66
67
68
68
70
71
72
73
74
75
76
77
78
79
80
82
83
84
85
87
88

I4.
A4

Ir co
IV, A f

LI ,-tj

(°F)

63
63
63
62
62
62
62
62
62
62
62
63
63
63
63
64
64
65
65
66
66
67
68
69
69
70
71
72
73
74
75
76
77
78
79
80
81
83
83
85
86

(°F)

63
63
63
62
62
62
62
62
62
62
62
62
63
63
63
63
63
64
64

64
65
65
66
66
67
68
69
69
70
70
71
72
72
73
74
75
76
77
78
79
80

(°F)

62
62
62
61
62
62
62
61
61
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
64
64
65
65
65
65
66
67
67
67
68
68
69
69
70
71
71

TVA/TS I October 27, 1994



Project No. 97258

Time
(min)

41
42
43
44
45
46
47
48
49
50
51
52
53

---5-4
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 297
(OF)

93
94
96
97
98
99

1 01
1 03
1 05
1 06
1 07
110
112
114
115
117
11 9
120
1 22
123

123
387

TC # 298
(OF)

91
92
93
94
95
97
98

1 00
1 01
1 03
1 04
1 07
1 08
110
112
113
115
117
118
120

1 20
387

TVA/TSI

TC # 299
(OF)

89
90
91
92
93
94
96
98
99

1 00
101
1 04
1 06
1 07
1 09
110
112
114
115
117

117
387

jGA

0

October 27, 1994

TC # 300
(OF)

87
88
89
90
90
92
93
95
96
97
98

1 01
103
1 05
1 06
1 07
1 09
1 11
112
114

114
388

TC # 301
(OF)

80
81
82
83
83
85
86
87
88
89
90
93
94
96
97
99

1 01
1 02
1 04
1 05

1 05
388

TC # 302
(OF)

72
72
73
73

74

74

75
76

77
78
79
81
82

83
84
85
87
88
89
90

90

387

p0
A1

.0 t0
IV,
*&ft

4 2) G

---



42?
Time TC #303 TC #304 TC #305 TC #306 TC #307 -TC #308

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

0 62 62 62 63 63 62
1 62 62 62 63 63 62

2 62 62 62 62 63 62
3 61 61 61 62 62 61
4 61 62 62 62 62 61
5 62 62 62 62 62 62

6 61 62 62 62 62 61
7 61 61 62 62 62 61

8 62 61 61 62 62 61
9 62 62 62 62 62 61

10 62 62 62 62 62 62

11 63 62 62 62 62 62
12 63 62 62 63 63 62

13 64 63 63 63 63 62

14 65 63 63 63 63 62
15 66 64 64 64 63 63

16 67 65 64 64 64 63
17 68 66 65 65 65 63
18 69 66 66 66 65 64

19 70 68 66 67 66 64

20 71 68 67 68 66 65
21 73 70 68 68 67 66

22 75 71 70 70 68 67

23 76 72 71 71 69 68

24 79 74 72 72 70 69
25 81 76 74 73 72 70
26 83 77 75 75 73 71

27 85 79 77 77 74 72

28 87 81 79 78 76 73
29 89 82 80 79 77 75
30 91 84 82 81 78 76

31 93 86 83 82 80 77

32 94 88 84 84 81 78

33 96 89 86 85 82 79
34 98 -9-1 88 87 83 81

35 101 93 90 89 85 83

36 1 03 95 92 90 87 84
37 1 05 97 93 92 89 86

38 107 98 95 93 90 87

39 108 100 97 95 91 89

40 110 102 98 97 93 90

AP^ t
40A

* 1. Ao AY

October 27, 1994Project No. 97258 TVA/TS I



Project No. 97258

Time TC # 303 TC # 304 TC # 305
(min) (OF) (OF) (OF)

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

Max Temp:
Max Allowed:

111
113
115
116
116
118
1 20
121
1 23
1 24
1 25
1 28
1 30
131
1 33
134
136
1 38
139
141

141
387

1 03
1 05
1 06
1 07
1 08
110
111
113
114
115
117
11 9
121
123
124
125
1 27
129
131
133

133
387

1 00
1 01
1 02
1 03
1 04
1 06
1 07
1 09
110
112
113
115
117
118
11 9
121
123
125
126
128

128
387

0

TC # 306
(0F)

98
99

101
1 02
1 03
1 04
1 06
1 07
1 09
110
111
113
115
116
118
119
121
1 23
1 24
1 26

1 26
388

TC # 307
(OF)

94
96
97
98
99

1 01
1 02
1 04
1 05
1 07
1 08
110
112
114
114
116
118
119
121
1 22

1 22
388

TC # 308
(OF)

9 1

93
94
95
96
98
99

1 01

1 02
104
1 05
1 07
1 09

111

112
113
115
116
118
119

119
387

to

100

1*0ItA

is 2
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Project No. 97258

Time TC #309 TC #310 TC #311 TC #312 TC #313 TC #314
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 63 62 62 62 62 62
1 63 62 62 62 63 63
2 62 62 62 62 62 62
3 62 61 61 61 62 62
4 62 62 61 62 62 62
5 62 62 62 62 62 62
6 62 62 61 62 62 62
7 62 62 61 62 62 62
8 62 62 61 62 62 62
9 62 62 61 62 62 62

10 62 62 62 62 62 62
11 62 62 62 62 62 62
12 62 62 62 62 62 62
13 63 62 62 62 62 62
14 63 63 62 62 62 62
15 63 63 62 63 63 63
16 64 63 63 63 63 63
17 64 64 63 63 63 63
18 64 64 64 64 64 64
19 65 65 64 64 64 64
20 66 65 64 65 64 64
21 66 66 65 65 65 65
22 67 67 66 66 66 66
23 68 67 67 67 66 66
24 69 68 68 67 67 67
25 70 70 69 68 68 68
26 71 71 70 69 69 69
27 73 72 71 70 70 70
28 74 73 72 71 71 71
29 75 74 73 72 71 71
30 76 75 74 73 73 73
31 77 76 75 74 74 73
32 78 77 76 75 74 74
33 79 78 77 76 75 75
34 81 80 78 77 77 76
35 82 81 79 79 78 77
36 84 82 81 80 79 79
37 86 84 82 81 80 80
38 87 85 84 82 81 81
39 88 87 85 84 83 82
40 89 88 86 85 84 83

gGA to
o P

00VO
*VOI'
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Project No. 97258

Time TC # 309 TC # 310 TC # 311
(min) (OF) (OF) (OF)

41
42
43
44
45
46

47
48
49
50
51
52

53
54
55

56
57
58

59
60

Max Temp:
Max Allowed:

91
92
93
95
95
97
98

1 00
1 02
1 03
1 04
-1 07
1 08
110
111
113
114
116
117
118

118
388

89
9 1

92
93
94
95
97
98

1 00

1 01

1 02
105
1 07
1 08
1 09

111

113
114
116
117

117
387

87
89
90

9 1

92
93

95
97

- 98

99
1 00

103
1 05
1 06
1 07
1 09

111

112
114
115

115
387

0,fG A

0o

TC # 312 TC # 313 TC # 314
(0F)

86
87
89
89
90

92
93

95
97
98
99

1 01

1 03
1 05
1 06
1 07
1 09

110
112
113

113
387

(0F)

85
86
87
88
89
90

92

93
95
96
97
99

1 01

1 03
1 04
105
1 07
1 08
110
111

111

387

(0F)

84
86
87
87
88

89
91
92
94
95
96
98
99

1 01

1 02
1 03
1 05
106
108
1 09

1 09

387

p I

4.

Ot0C,
0V A0

A .N,
II u

TVA/TS I October 27, 1994



Project No. 97258 TVA/TSI October 27, 1994
4 U3

Time TC #315 TC #316 TC #317 TC #318 TC #319 TC #320
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 63 63 62 63 63 62
1 63 63 62 63 63 62
2 63 63 62 63 63 62
3 62 62 61 62 62 61
4 62 62 62 62 62 61
5 62 63 62 62 62 62
6 62 62 62 62 62 61
7 62 62 62 62 62 61
8 62 62 61 62 62 61
9 62 62 62 62 62 61

10 62 62 62 62 62 61
11 62 63 62 62 62 61
12 63 63 62 62 62 61
13 63 63 62 62 63 61
14 63 63 62 63 63 61
15 63 63 62 63 63 62
16 63 63 62 63 63 62
17 64 63 63 63 63 62
18 64 64 63 63 63 62
19 65 64 63 64 64 62
20 65 65 64 64 64 62
21 65 65 64 65 64 62
22 66 66 64 65 64 62
23 67 66 65 66 65 63
24 67 67 66 66 65 63
25 68 68 66 67 66 63
26 69 69 67 68 67 64
27 70 69 68 68 67 64
28 71 70 69 69 68 64
29 72 71 69 69 68 65
30 73 72 70 70 69 65
31 74 73 71 71 69 65
32 74 73 71 71 70 65
33 75 74 72 72 70 65
34 77 75 73 73 71 66
35 78 76 74 74 72 67-
36 79 78 75 75 72 67
37 80 79 76 76 73 68
38 81 80 77 77 74 68
39 82 81 78 78 75 68
40 83 82 79 78 75 69

4 0 A Po0
* US

0 A

100

0FIATo



Project No. 97258

Time
(min)

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

Max Temp:
Max Allowed:

TC # 315
(OF)

85
86
87
87
88
89
91
92
93
95
96
98
99

101
1 02
103
105
1 06
1 07
109

1 09
388

TC # 316
(OF)

83
84
85
86
86
88
89
90
91
92
94
96
97
99

1 00
101
1 03
1 04
1 06
1 07

1 07
388

TVA/TSI

TC # 317
(OF)

80
81
82
82
83
84
86
87
88
89
90

92
94
95
96
98
99

1 01

1 02
1 04

1 04
387

October 27, 1994

)'C I ..-

TC # 318
(OF)

79
80
81
82
82
83
85
86
87
88
89
91
93
94
95
97
99

1 00
1 02
1 03

1 03
388

TC # 319
(OF)

76
77
77
78
78
79
81
82
83
84
85
87
88
90
91
92
94
95
97
98

98
388

TC # 320
(OF)

69
70
71
71
71
72
73
74
75
76
77
79
80
82
82
84
85
86
88
89

89
387

4 0 A P0

1I""O



Time TC #321 TC #322 TC #323 TC #324 TC #325 TC #326
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 63 62 63 63 62 62
1 63 62 63 63 62 62
2 63 62 63 63 62 62
3 62 61 62 62 61 61
4 62 62 62 62 62 62
5 62 62 62 63 62 62

6 62 62 62 62 62 62
7 62 62 62 62 61 62
8 62 61 62 62 61 61
9 63 62 62 62 61 62

10 63 62 62 62 62 62
11 63 62 62 63 62 62
1 2 63 62 63 63 62 62

- 13 63 62 63 63 62 62
1 4 64 63 63 63 62 62
1 5 65 63 63 63 62 62
16 65 64 64 63 63 63
1 7 66 64 64 64 63 63
1 8 66 64 64 64 63 63
19 67 65 65 65 64 64
20 68 66 66 65 64 64
2 1 69 66 66 65 64 64
22 70 67 67 66 65 65
23 71 68 68 67 66 66
24 72 69 69 68 66 67
25 73 70 70 69 67 68
26 75 72 71 70 68 68
27 76 73 72 71 69 69
28 78 74 73 72 70 70
29 79 75 74 73 71 71
30 80 77 76 74 72 72
3 1 82 78 77 75 73 73
32 83 79 78 76 74 74
33 84 80 79 77 75 75
34 86 82 81 78 77 76
35 88 84 83 80 78 78
36 90 86 85 82 80 79
37 92 87 86 83 81 80
38 93 89 88 85 82 82
39 95 91 89 86 84 83
40 97 92 91 87 85 84

GAP 0

0 ,

OfS1tAlo
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Project No. 97258

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 # 321 TC # 322 TC # 323
(OF) (OF) (OF)

98
1 00

1 01

1 03
104

1 06
1 07
1 09

110
112
113
115
117

118
119
1 20
1 22
123
125
1 26

1 26
388

94
96
97
98

1 00

1 02
104
1 06
1 07
1 09

110
113
114

116
117
118
120
121
123
1 24

124
387

92
94
96
97
98

1 00

1 02
1 04
1 05
1 06
1 08
11 0

112
114
115
116
118
11 9

120
121

121
388

TC # 324 TC # 325 -TC # 326
(OF)

89
90
92
93
94
96
98

1 00
1 01
1 03
104
1 07
108
110
112
113
115
116
117
118

118
388

(0F)

86
88
89
90

91
93
95
97
98

1 00

1 01

1 04
1 06
1 08

1 09

11 0

112
113
114
116

116
387

(0F)

86
87
88
89
90
92
93
95
97
98

1 00
1 02
1 04
1 06
1 07
1 08
110
1 11
113
114

114
387

o011 A

VO
*lkl

'90R A'Td

; '
I~ " .
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Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 327
(OF)

TC # 328
(OF)

63
63
62
61
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
63
64
64
65
65
66
67
67
68
69
70
71
72
72
73
74
76
77
78
79
81
82

TVA/TS I

TC # 329
(OF)

62
62
62
61
61
62
61
61
61
61
61
61
62
62
62
62
62
62
63
63
63
64
64
65
65
66
67
68
69
69
70
71
72
73
74
75
76
77
79
80
81

October 27, 1994

TC # 330
(OF)

62
62
62
61
62
62
62
61
61
62
62
62
62
62
62
62
62
63
63
63
63
64
64
65
65
66
67
67
68
69
70
71
71
72
73
74
76
77
78
79
80

0GA

TC # 331
(OF)

62
62
62
61
62
62
62
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
64
64
65
65
66
66
67
68
69
69
70
71
72
73
74
75
76
77
78

63
63
63
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
63
63
63
63
64
64
65
65
66
67
67
68
69
69
70
70
72
73
74
75
76
77
78

TC # 332
(OF)

62
62
62
61
61
62
61
61
61
61
61
61
62
62
62
62
62
62
62
62
62
63
63
64
64
65
65
66
66
67
68
68
69
69
70
71
73
73
74
75
76

p/1,

t

VO
4*A

435 ~')



Project No. 97258

436
Time TC # 327 TC # 328 TC # 329
(min) (OF) (OF) (OF)

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

Max Temp:
Max Allowed:

83
84
85
86
87
89
90
92
93
95
96
99

1 00
1 03
1 04
1 05
1 07
1 08
110
111

111
388

82
83
84
85
86

87
89
9 1

92
94
95
98
.99

1 01

1 02
103
1 05
1 06
1 08
109

1 09

387

81
82
83
84
85
86

- 88
89
91
92
93
96
97
99

1 00
1 02
1 03
105
106
1 07

1 07
387

TC # 330
(OF)

79
80
81
82
83
84
85
87
88
89
90
93
94
96
97
99

1 00
1 02
1 03
1 05

1 05
387

TC # 331
(OF)

TC

79
80
81
81
82
83
85
86
87

88
90

92
94
95
96
98

1 00

1 01

1 03
1 04

1 04
388

# 332
(OF)

77
78
79
80
80
82
83
84
86
87
88
90
9 1
93
94
96
98
99

1 00
1 02

1 02
387

Q, A Po

0 AA

10 (a
V1,1A
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43?
Time TC #333 TC #334 TC #335 TC #336 TC #337 TC #338
(min) (OF) (OF) (0 F) (OF) (OF) (OF)

0 63 62 62 62 62 62
1 63 62 63 63 63 62
2 62 62 62 62 62 62
3 62 61 62 62 62 62
4 62 61 62 62 62 62
5 62 62 62 62 62 62
6 62 61 62 62 62 62
7 62 61 62 62 62 62
8 62 61 62 62 62 62
9 62 61 62 62 62 62

1 0 62 62 62 62 62 62
11 62 62 62 62 62 62
1 2 62 62 62 62 62 62
1 3 62 62 62 62 62 62
1 4 62 62 62 62 62 62
1 5 62 62 63 63 63 62
1 6 63 62 63 63 63 62
1 7 63 63 63 63 63 62
1 8 63 63 63 63 63 62
19 63 63 64 64 64 63
20 63 63 64 64 64 63
2 1 63 63 64 64 64 63
22 64 64 65 65 64 63
23 64 65 66 65 65 64
24 65 65 66 66 65 64
25 65 66 67 66 66 64
26 66 67 68 67 67 65
27 67 67 68 68 67 65
28 67 68 69 68 68 66
29 68 69 70 69 68 66
30 69 69 70 70 69 66
31 69 70 71 70 69 67
32 69 70 71 71 70 67
33 70 71 72 71 70 67
34 71 72 73 72 71 68
35 72 73 74 73 72 68
36 73 74 75 74 72 69
37 74 75 76 75 73 69
38 75 76 77 75 74 70
39 76 77 78 76 74 70
40 77 78 79 77 75 71

AoPoA

00
V C9

0t AT

TVA/TS IProject No. 97258 October 27, 1994



Project No. 97258

Time
(min)

41
42
43
44
45
46
47
48
49
5 0
5 1
5 2
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 333
(OF)

78
79
79
80
81
82
83
85
86
87
88
90
92
93
94
96
97
99

100
1 01

1 01
388

TC # 334
(OF)

79
80
81

81

82
83
84
86
87
88
89

91

92
94
95

96
98

99
101

1 02

1 02
387

TVA/TSI

TC # 335
(OF)

80
81
82
82
83
84
86
87
88
89
90
92
94
95
96
98
99

1 01
1 02
1 03

1 03
387

TC # 336
(OF)

78
79
80
80
81
82
83

1 84
85
86
87
89
90
92
93
94
96
97
99

1 00

1 00
387

TC # 337
(OF)

76
77
77
77
78
79
80
81
82
83
84
86
87
88
89
91
92
93
95
96

96
38-7

October 27, 1994

43o
TC # 338

(OF)

71
71
72
72
72
73
74
75
76
77

78

79

80
82
82
84
85
86

87

88

88
i 387

4 Q A Po

0 A

Ot9t0OtA-Voo



Project No. 97258

TC # 339 TC # 340 TC # 341
(OF) (OF) (OF)

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
2 1
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

62
62
62
61
61
62
61
61
61
62
63
63
64
65
66
68
69
71
73
75
77
79
82
84
87
89
92
94
97
99

1 01

1 03
1 05
1 07
1 09

111

114
115
117
119
1 20

62
62
62
61
61
62
61
61
61
62
62
63
64
64
65
67
68
70
71
73
75
77
79
81
84
86
88
91
93
95
97
99

1 01

1 03
105
1 07
1 09

111

113
115
116

TC # 342 TC # 343
(0F) (OF)

62
62
62
61
61
62
61
61
61
62
62
62
63
64
64
66
67
68
70
71
73
75
77
79
81
84
86
88
90
92
94
96
98

1 00

1 02
1 04
1 06
1 08
1 09

111

113

62
62
62
61

61.
62
61
61
61
62
62
62
63
64
65
66
67
68
70
72
73
75
77

79
81
84
86
88
90
92
94
96
97
99

1 01

103
105
1 07
1 09

110
112

,gGA to

0 A~

100
'V 4

OftA6rO1

TC # 344
(OF)

433

63
63
63
62
62
62
62
62
62
62
63
63
64
64
65
67
68
69
71
72
74
76
78
80
82
84
87
89
91
93
95
97
98

1 00
102
1 04
1 06
1 07
1 09
110
112

62
62
62
61
62
62
62
62
62
62
62
63
63
64
65
66
67
68
70
72
73
75
77
79
81
84
86
88
90
92
94
96
97
99

1 01
103
1 04
1 06
1 08
1 09
11 0

October 27, 1994TVA/TS I



Project No. 97258

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 # 339
(OF)

1 22
123
1 25
1 26
1 26
1 28
1 29
131
1 32
1 33
135
1 38
140
1 42
144
1 46
149
1 52
1 54
1 56

156
387

TC # 340
(OF)

118
119
121
122
1 23
1 24
1 26
1 27
129
1 30
132
135
1 37

139
141
142
145
147
1 50
151

151
387

TVA/TSI

TC # 341
(OF)

114
116
117
118
119
121
123
1 25
127
1 28
130
132
1 34
1 37
1 38
1 40
143
1 45
147
1 49

149
387

0G A

October 27, 1994

TC # 342
(OF)

113
115
116
118
119
121
1 23
125
1 27
1 29
131
1 34
136
1 38
1 40
142
145
1 47
1 49
151

151
387

TC # 343
(OF)

114
115
117
118
11 9
121
123
125
1 27
129
131
1 34
1 37
139
141
143
146
148
150
152

152
388

TC # 344
(OF)

112
114
115
116
118
1 20
122
1 24
125
1 27
129
1 32
1 34
1 37
139
141
143
146
1 48
150

1 50
387

t1o
A4

- - OftA¶O~
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Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 345
(OF)

62
62
62
61
61
62
61
61
61
61
62
62
62
63
64
65
66
67
68
70
71
73
75
77
79
81
83
85
87
89
91
93
94
96
98

1 00
1 02
1 03
1 05
1 06
1 07

TC # 346
(O F)

62
62
62
61
61
62
61
61
61
62
62
62
62
63
64
65
66
67
68
70
72
73
75
77
79
81
83
85
87
89
9 1
93
94
95
97
99

1 01
1 02
1 04
1 05
1 06

TVA/TSI

TC # 347
(OF)

63
63
62
62
62
62
62
62
62
62
62
63
63
63
64
65
66
67
69
70
72
73
75
77
79
81
83
85
87
88
90
92
93
95
97
98

1 00
1 02
1 03
1 04
1 05

0

October 27, 1994

!4

TC # 348
(OF)

62
62
62
61
61
62
61
61
61
61
62
62
62
62
63
64
65
66
67

- 69
70
71
73
75
77
79
81
83
85
87
88
90
91
93
95
96
98

1 00
1 01
102
1 03

TC # 349 TC # 350
(OF) (O F)

62
62
62
61
62
62
62
62
61
62
62
62
63
63

64
64
66
67
68
69
71
72
74
76

78
80
82
84
86
87
89
91
92
93
95
96
98
99

1 00

102
1 03

62
62
62
61
62
62
62
62
61
62
62
62
63
64
64
65
67
68
69
71
72
74
76
78
80
82
83
85
87
88
90
9 1
93
94
95
97
98
99

1 00
1 02
1 03

p 0

t

IV v
401 Al 0



Project No. 97258

Time
(min)

41
42
43
44
45
46
47
48
49
50
5 1
5 2
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 345
(0 F)

1 09
110
112
113
114
116
117
11 9
121
1 22
1 24
1 27
129
131
1 33
135
1 37
139
141
144

144
387

TC # 346
(OF)

1 08
1 09
110
111
112
113
115
116
118
119
121
123
125
1 27
129
1 30
1 32
135
1 37

. . 139

139
387

TVA/TSI

TC # 347
(OF)

1 07
1 08
109
110
110
112
113
114
116
117
118
121
1 23
1 24
126
1 28
1 30
1 32
1 34
135

135
388

GA

0

October 27, 1994

TC # 348 TC # 349 TC # 350
(O F)

1 04
1 05
1 07
1 07
1 08
11 0
1 1 1
113
114
115
117
1 1 9
121
123
125
126
129
131
133
1 34

1 34
387

(OF)

1 04

1 05

1 06
1 07

1 08

110
11 1
113
114
116
117
1 20
1 22

124

125

1 27

1 30

1 32

1 34

1 36

136

387

(OF)

104
1 05
1 06

1 07

1 08

110
111
113
114
116
117
120

1 22
1 24
1 26
1 28
1 30
1 32
1 34
1 37

1 37
387

A%.

A4

V.
OftA¶fo'e



Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
2 1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0

TC # 351
(OF)

63
63
62
61
62
62
62
62
62
62
62
62
63
63
64
65
66
67
69
70
72
73
75
77
79
80
82
84
85
87
88
90

90

92
93
94
96
97
98
99

1 00

TC # 352
(OF)

62
62
62
61
62

62
62
61

61
62
62
62
62
63

64
64
66
67
68
69
70
72
73
75
77

78
80

81
83
84
85
87
87
88
90
91
93
93
95
96
96

0

TVA/TSI

TC # 353
(OF)

October 27, 1994

TC # 354
(OF)

62
62
62
61
61
62
61
61

61
62
62
62
62
63
63
64
65
65
66
67
68
69
71
72
73
75
76

77
79
80
81
82
83
84
85
86
87
89
89
90

91

62
62
62
61
61
62
61
61

61
61
62
62
62
62
62
63
63
63
64
65
65
66
67
68
69
70
71
72
73
74
75
76
77
77
78
80
81
82
83
83
84

TC # 355 TC # 356
(OF) (OF)

62
63
62
61
62
62
62

62

62
62
62
62
62
62
62
63
63
63
64
64
64
65
66
66
67
68
69
69
70
71
72
72
73
73
74
75
76
77
78
79
79

63
63
63
62
62
62
62

62
62
62
62
62
62
62
63
63
63
63
63
64
64
64
65
65
66

66
67
67
68
68
69
70
70
70
71
72
73
73
74
74
75

p 0
t

GtAO
Ir
*04A

4 11



Project No. 97258

Time
(min)

41
42
43
44
45
46
47
48
49
5 0
5 1
5 2
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 351
(OF)

101
1 02
1 03
104
1 05
1 06
1 08
110
1 1i1
112
114
117
118
121
1 22
124
1 26
1 28
131
1 33

1 33
388

TC # 352
(OF)

98
98
99

1 00
101
1 02
1 04
1 05
1 07
1 08
1 09
112
113
115
117
118
1 20
122
1 24
1 26

126
387

TVA/TSI

TC # 353
(OF)

92
93
94
95
95
96
98
99

1 00
101
1 02
1 05
1 06
1 08
1 09
110
112
114
116
117

117
387

October 27, 1994

TC # 354
(OF)

85
86
87
87
88
89
90
91
92
93
94
96
98
99

1 00
1 02
1 03
105
106
1 08

1 08
387

TC # 355
(OF)

80
81
82
82
82
84
85
86
87
88
89
90
92
93
94
95
97
98

1 00
101

101
387

TC # 356
(OF)

75
76
76
77
77
78
79

80
81
82
82
84
85
87
87
89
90

91

92
93

93
388

4GA pto

4:o I A AP

I*.Of Cal

'V0fA'00

444u



Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0

63
63
63
62
62
62
62
62
62
63
63
63
64

65
65
66
67
68
69
71
72
73
75
77
79
81
83
85
88
90

92
94
96
98

1 01

1 03
1 06
1 08
110
112
114

-G A P 0

oV A
'9I&ORA

TC # 357
(OF)

TC # 358
(O F)

- TC # 359
(OF)

TC # 360
(0F)

TC # 361
(OF)

TC # 362
(OF)

d4 J

62
62
62
61
61
62
61
61
61
62
62
62
63
63
64
65
66
66
68
69
70
72
73
75
77
79
81
83
86
87
90
92
93
95
98

1 00
102
1 04
1 06
1 08
110

62
62
62
61
62
62
62
62
62

62
62
62
63
63
64
65
65
66
67
69
70
71
73
75
77
79
81
83
85
87
89
92
93
95
97

1 00

1 02
1 04
1 05
1 07
1 08

63
63
63
62
62
62
62

-62
62
62
63
63
63
64
64
65
66
67
68
70
71
73
75
77
79
81
83
85
87
89
9 1
93
95
97
99

1 01
103
1 05
1 06
1 08
1 09

62
63
62
62
62
62
62
62
62
62
62
63
63
64
64
65
66
67
69
70
71
73
75
77
79
81
83
85
87
89
9 1
93
95
97
99

1 01
103
1 04
1 06
1 07
1 09

63
63
62
62
62
62
62
62
62
62
62
62
63
63
64
65
66
67
68
69
71
72
74
76
78
80
82
84
86
88
90
92
94
95
97
99

1 01
103
1 04
106
1 07

TVATS I October 27, 1994



Project No. 97258

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 # 357
(OF)

116
117
119
1 20
1 22
1 23
1 25
1 26
1 28
1 29
1 30
1 33
1 34
1 37
139
141
146
1 48
1 52
1 55

1 55
388

TC # 358
(OF)

111
113
114
1 15
116
118
11 9
121
1 22
1 23
1 25
1 27
129
131
1 33
1 35
1 38
141
144
1 47

147
387

TC # 359
(OF)

1 10
112
113
114
115
116
117
119
121
1 22
1 23
1 26
1 28
1 30
1 32
1 34
1 36
139
141
144

144
387

0

TC # 360
(OF)

112
114
1 15
116
117
11 9
121
1 23
1 24
1 26
129
131
1 33
1 35
1 37
1 39
142
144
1 46

146
388

TC # 361
(OF)

110
112
113
114
116
117
119
121
1 23
1 25
1 26
130
132
1 34
1 36
1 38
141
143
146
148

1 48
387

TC # 362
(OF)

1 09
110
112
113
114
116
118
120
1 21
1 23
125
1 28
130
1 33
1 34
1 37
1 39
141
144
146

1 46
388

o,*

A4

4 L ,

TVA/TS I October 27, 1994
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Project No. 97258

Time TC #363 TC #364 TC #365 TC #366 TC #367 TC #368
(min) (OF) (0F) (OF) (OF) (OF) (OF)

0 62 62 63 62 62 62
1 62 62 63 62 62 62
2 62 62 63 62 62 62
3 61 61 62 62 61 61
4 62 62 62 62 61 62
5 62 62 62 62 62 62
6 62 62 62 62 61 62
7 61 62 62 62 61 61
8 61 61 62 62 61 61
9 62 62 62 62 62 62

10 62 62 62 62 62 62
11 62 62 63 62 62 62
12 62 62 63 63 62 62
1 3 63 63 63 63 63 63
1 4 63 63 64 64 63 63
15 64 64 65 65 64 64
1 6 65 65 66 66 65 65
17 66 66 67 67 66 66
1 8 67 67 68 69 67 67
19 69 69 69 70 69 69
2 0 70 70 71 71 70 70
21 72 71 72 73 72 72
22 73 73 74 75 74 74
23 75 75 75 76 76 75
24 77 77 77 78 77 77
25 79 79 79 80 79 79
26 81 81 81 82 81 81
27 83 83 83 84 83 83
28 85 85 85 86 85 85
29 87 86 86 88 87 86
30 89 88 88 89 88 88
31 91 90 90 91 90 90
32 92 91 91 92 91 91
3 3 94 93 93 94 93 92
34 96 95 95 96 94 94
35 98 97 97 97 96 95
36 1 00 99 98 99 98 97
37 102 100 100 101 99 98
38 103 102 101 102 100 99
39 105 103 103 103 102 100
40 106 105 104 104 103 101

eGA Po

0 A

1- $

V.40 tA

TVA/TS I October 27, 1994



Project No. 97258

Time TC # 363 TC # 364 TC # 365
(min) (OF) (OF) (OF)

4 1
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

1 07
1 09

110
111
1 12
114
116
118
1 20
121
1 23
1 26
1 28
131
132
1 34
1 37
139
1 42
144

144
387

1 06
1 07
1 09
110
111
1 12
114
116
117
11 9
1 21
1 23
1 25
1 28
1 29
1 32
1 34
1 36
139
141

141
387

1 05
1 07
1 08
1 09
1 10
1 12
113
1 15
1 16
118
119
1 22
1 24
1 27
1 28
1 30
1 33
135
1 37
139

139
388

0

TC # 368
(OF)

pz,_ 'Iu
TC # 366

(OF)

1 06
1 07
1 08
1 09
110
112
114
1 16
117
11 9
121
1 24
126
128
1 30
1 32
1 35
1 37
139
142

1 42
387

TC # 367
(OF)

1 04
105
1 07
1 08
1 09
110
112
114
116
117
11 9
122
1 24
126
1 28
1 30
1 33
1 35
1 38
1 40

140
387

103
104
1 05
1 06
1 07
1 09
1 10
1 12
114
116
117
1 20
1 22
1 25
1 26
1 28
131
1 33
1 36
1 38

1 38
387

p 0 p1
.t

I'9
IV
004AT

TVA/TS I October 27, 1994



Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
1-

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

TC # 369 TC # 370 TC # 371
(OF) (OF) (OF)

62
62
62
61
62
62
62
62
61
62
62
62
62
63
63
64
65
66
67
68
70
71
73
74
76
78
80
81
83
84
86
88
89
90
91
93
94
96
97
98
99

62
62
62
61
62
62
62
62
61
62
62
62
62
63
63
64
65
65
66
67
69
70
71
73
74
76
78
79
80
82
83
85
86
87
88
90
9 1
92
93
94
96

TC # 372
(OF)

63
63
63
62
62
62
62
62
62
62
62
62
63
63
63
64
64
65
66
67
68
69
70
71
72
74
75
76
78
79
80
82
82
83
85
86
88
89
90
9 1
91

4 0,GA

0

TC # 373
(OF)

62
63
62
61
62
62
62
62
62
62
62
62
62
63
63
63
64
64
65
66
66
67
68
69
70
71
72
73
75
75
77
78
78
79
81
82
83
84
85
86
87

63
63
63
62
62
62
62
62
62
62
62
62
63
63
63
63
64
64
65
65
66
66
67
68
69
70
71
72
73
73
74
75
76
76
77
79
80
81
82
82
83

TC # 374
(OF)

62
62
62
61
62
62
62
61
61
62
62
62
62
62
62
63
63
63
63
64
64
64
65
65
66
67
67
68
69
69
70
71
71
71
72
73
74
74
75
76
76

01.
t

100

100ft AT

TVA/TS I October 27, 1994
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Project No. 97258

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 # 369
(OF)

1 00
1 01
1 03
1 03
1 04
1 06
1 07
109
111
112
114
116
118
1 20
1 22
1 24
126
128
131
133

1 33
387

TC # 370
(OF)

97
98
99
99

1 00
1 02
1 03
1 05
1 06
1 07
1 08
1 11
113
115
116
118
1 20
1 22
1 24
126

1 26
387

TVA/TSI

TC # 371
(OF)

93
94
95
95
96
97

- 98
1 00

101
1 02
1 03
1 06
1 07
1 09

- 1 10
1 11

113
115
117
118

118
388

October 27, 1994

4 tI UL
TC # 372

(OF)

88
89
90
90
91
92
93
94
96
97
98

1 00
1 01
1 03
1 04
105
1 07
1 08
110
111

ill
387

TC # 373 TC # 374
(OF) (OF)

84
85
86
86
87
88
89
90
91
92
93
95
97
98
99

1 00
1 02
1 03
1 04
106

1 06
388

77
78
78
79
79
80
81
82
83
84
84
86
87
89
89
90
92
93
94
95

95
387

4~GoA P 0w

0 At t

V'9



Project No. 97258

Time TC #375 TC #376 TC # 377 TC #378 TC #379 TC #380
(min) (OF) (0F) (OF) (OF) (OF) (OF)

0 62 63 62 62 63 62
1 62 62 62 62 63 62
2 63 64 63 63 64 63
3 68 69 68 68 69 68
4 66 66 65 65 66 65
5 63 64 63 63 64 63
6 65 65 65 65 65 65
7 66 66 65 65 66 65
8 66 66 -65 65 66 65
9 64 64 64 64 64 64

10 64 64 63 63 64 63
11 64 64 63 63 64 63
12 64 64 63 63 64 63
13 65 65 64 64 64 63
14 66 65 64 64 64 64
15 67 66 65 65 65 64
16 68 67 66 66 66 65
17 70 70 68 68 68 67
18 72 71 70 69 69 68
19 75 73 72 71 71 70
20 79 77 75 75 75 73
21 82 80 78 78 77 76
22 86 84 82 81 81 78
23 89 87 86 85 84 82
24 93 91 90 89 88 85
25 98 95 94 94 92 89
26 102 100 98 98 96 93
27 106 104 102 102 100 97
28 1il 108 106 106 104 101
29 114 111 109 109 I107 104
30 117 114 112 112 110 107
31 121 119 117 117 115 111
32 124 122 120 120 118 115
33 128 125 123 123 121 118
34 132 129 127 127 125 122
35 135 132 130 130 128 125
36 138 136 133 134 132 129
37 141 138 136 136 135 132
38 144 141 139 139 137 134
39 146 144 142 142 140 137
40 149 147 145 145 143 141

QCA Po

* $

00
*I A-

TVA/TS I October 27, 1994



Project No. 97258

Time
(min)

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

Max Temp:
Max Allowed:

TC # 375
(OF)

151
1 53
1 56
1 58
1 60
1 62
1 63
165
1 67
169
1 72
174
1 77
1 78
1 79
180
1 82
1 83
1 85
1 86

1 86
387

TC # 376
(OF)

1 49
151
1 54
1 56
1 58
1 60
1 62
1 64
1 66
1 68
170
1 73
176
179
179
1 80
1 82
1 83
1 84
1 86

186
388

TVA/TSI

TC # 377
(OF)

146
149
1 52
1 54
1 56
1 58
1 60
1 62
1 64
1 66
1 68
171
175
1 78
178
179
1 80
181
182
184

1 84
387

0

October 27, 1994

TC # 378
(OF)

147
149
151
153
155
1 58
1 60
1 62
1 64
1 66
1 68
1 70
1 73
1 77
178
1 79
1 80
181
1 82
1 84

1 84
387

TC # 379
(OF)

145
147
1 50
1 52
1 54
1 56
158
161
163
1 65
1 67
169
1 72
1 76
1 78
1 79
181
182
1 82
1 84

1 84
388

TC # 380
(OF)

143
145
148
149
1 52
1 54
1 56
1 58
1 60
1 62
1 64
1 67
1 70
1 74
1 76
1 78
179
1 80
181
183

1 83
387

At

VIIV, ¶O



Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0

TC # 381
(OF)

62
62
63
68
65
63
65
65
65
64
63
63
63
64
64
65
66
68
69
71
74
77
80
83
86
89
93
96

1 00
103
1 05
110
113
116
1 20
1 23
1 27
1 30
1 32
135
139

TC # 382
(OF)

62
62
63
68
65
63
64
65
65
64
63
63
63
64
64
65
66
68
70
71
74
77
79
82
85
88
92
95
99

1 01
1 04
1 08
111
114
118
121
1 24
1 27
1 30
1 32
1 35

TVA/TSI

TC # 383
(OF)

62
62
63
68
65
63
65

- 65
65
64
64
63
64
64
65
65
66
68
70
72
75
77
80
83
86
89
93
96

1 00
1 02
1 05
1 09
111

115
118
121
1 24
1 27
129
1 32
1 35

October 27, 1994
453

TC # 384
(OF)

63
62
64
68
66
64
65
66
66
64
64
64
64
64
65
66
67
69
70
72
75
77
81
84
87
90
94
97

1 01
104
1 06
110
113
115
11 9
1 22
125
1 27
129
1 32
1 35

TC #385 TC #386
(0 F) (OF)

63 63
63 63
63 63
63 63
63 63
63 63
63 63
63 63
63 63
63 63
63 63
63 64
64 64
64 65
65 66
66 67
67 68
69 70
71 72
73 75
76 78
79 81
82 84
86 87
89 91
93 94
96 98

100 101
104 105
107 108
110 111
114 114
117 117
120 120
123 123
125 126
128 128
130 130
133 133
135 135
137 137

4 QA P%
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Project No. 97258

Time
(min)

41
42
43
44
45
46
47
48
49
50
51
52
53
.5-4
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 381
(OF)

141
143
145
147
149
1 52
1 54
156
1 58
161
1 63
1 66
169
1 73
1 75
1 77
179
1 80
181
1 83

1 83
387

TC # 382
(0F)

1 37
140
142
144
146
148
151
1 53
1 56
1 58
161
1 64
1 67
171
1 74
1 76
1 78
179
1 80
1 82

1 82
387

TVA/TSI

TC # 383
(OF)

1 37
1 39
141
143
145
147
149
1 52
1 54
1 57
1 60
1 62
1 66
1 70
1 73
175
1 78
1 80
181
183

1 83
387

October 27, 1994

45 1
TC # 384

(OF)

1 36
138
140
1 42
144
146
1 48

--- 151
1 53
1 55
1 58
161
1 64
1 68
171
1 74
1 76
178
181
1 82

1 82
388

TC # 385 TC # 386
(OF) (OF)

1 39
141
143
145
146
148
1 50
1 52
1 54
1 56
159
161
1 64
1 68
171
1 74
1 77
179
181
1 84

1 84
388

139
141
143
1 45
147
148
1 50
1 52
1 54
1 56
1 58
160
1 62
166
169
1 72
1 75
177
1 80
1 82

1 82
388

,Cj A Po

0 c

..-, t oIV



diS)
Time TC #387 TC #388 TC #389 TC #390 TC#391
(min) (OF) (0F) (OF) (OF) (OF)

0 63 63 63 63 62
1 63 63 63 63 62
2 63 63 63 63 62
3 63 63 63 63 62
4 63 63 63 63 62
5 63 63 63 63 62
6 63 63 63 63 62
7 63 63 63 63 62
8 63 63 63 63 62
9 63 63 63 63 62

10 63 63 63 63 62
11 64 63 63 63 62
12 64 64 64 63 62
13 65 64 64 63 62
14 65 65 65 64 62
15 66 66 65 64 63
16 68 67 66 65 63
17 69 69 68 66 63
18 71 70 69 67 64
19 73 72 71 68 64
20 75 74 73 69 65
21 78 77 75 71 66
22 81 79 77 73 67
23 84 82 80 75 68
24 87 85 83 77 70
25 91 88 86 80 71
26 94 91 89 83 73
27 97 95 92 86 75
28 100 98 95 89 77
29 104 101 99 92 80
30 107 104 102 96 82
31 110 108 106 99 84
32 113 111 109 102 87
33 116 114 112 106 89
34 119 117 116 109 92
35 122 120 119 112 94
36 124 123 122 115 97
37 127 126 125 118 99
38 130 128 127 121 102
39 132 131 130 124 104
40 134 133 133 126 106

40 A o

o A

'7~t
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Project No. 97258

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 # 391
(OF)

4 56TC # 387
(OF)

1 36
1 38
1 40
1 42
144
146
148
1 50
1 52
1 54
1 56
1 58
1 60
1 63
1 67
1 70
173
1 76
1 78
180

1 80
388

TC # 388
(OF)

1 35
1 37
140
142
144
145
147
149
151
1 53
155
1 57
159
1 62
1 65
1 68
171
1 74
176
1 7.8

1 78
388

0G A

TC # 389
(OF)

1 35
1 37
139
141
143
1 45
1 47
1 49
151
1 53
1 54
1 56
1 58
161
1 64
1 67
169
1 72
1 74
1 76

1 76
388

TC # 390
(OF)

129
131
1 33
1 36
1 38
140
1 42
1 43
145
147
149
1 52
1 54
1 58
161
1 64
166
1 70
171
174

1 74
388

1 09
111
113
115
117
118
1 20
1 22
1 24
1 27
1 30
1 33
1 36
141
1 45
147
1 50
1 53
1 56
159

159
387

po0 4.
A11

0ftAtO~
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October 27, 1994

Time TC #392 TC #393 TC #394 TC #395 TC #396
(min) (OF) (OF) (OF) (OF) (OF)

0 62 63 63 63 63
1 62 63 63 63 63
2 61 63 63 63 63
3 62 63 63 63 63
4 61 63 63 63 63
5 61 63 63 63 63
6 61 63 63 63 63
7 61 63 63 63 63
8 61 64 63 63 63
9 61 64 63 63 63

10 61 65 64 63 63
11 61 66 64 64 63
12 61 66 64 64 64
13 61 67 65 64 64
14 61 69- 65 65 64
15 61 70 66 66 65
16 61 71 67 67 66
17 62 73 69 68 66
18 62 75 70 69 68
19 62 77 72 71 69
20 62 80 75 73 71
21 62 82 77 76 73
22 62 85 80 79 76
23 63 88 83 82 78
24 63 91 86 85 81
25 64 94 89 88 84
26 64 97 93 91 88
27 65 101 96 95 91
28 66 105 100 98 95
29 66 108 103 102 98
30 67 112 107 105 102
31 68 116 111 109 105
32 69 119 114 113 109
33 70 123 118 116 112
34 71 127 122 119 116
35 72 130 125 123 119
36 73 133 128 126 123
37 74 137 132 129 126
38 75 140 135 132 129
39 77 143 138 135 132
40 78 146 141 137 135

o A Aot

*

TVA/TS IProject No. 97258



Project No. 97258

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 0 A to.

op AA

10 0
.70R'

TC # 396
(OF)

m T-1 C )TC # 392
(OF)

79
80
81
82
83
85
86
87
88
89
90

- 92
93
95
97
99

1 01
1 02
1 03
1 05

105
387

TC # 393
(OF)

149
1 52
1 54
1 57
159
162
1 65
1 67
169
1 72
1 74
177
1 79
1 82
1 83
1 85
1 86
1 87
1 89
1 90

1 90
388

TC # 394
(OF)

1 43
1 46
1 49
1 52
1 54
1 56
1 59
1 62
1 64
1 66
169
1 72
1 75
1 77
1 79
181
1 82
1 84
1 85
1 87

1 87
388

TC # 395
(OF)

140
1 42
145

- 148
1 50
1 53
1 55
1 58
1 60
1 63
1 66
1 69
1 72
1 75
1 77
1 79
181
1 82
184
186

1 86
388

1 37
140
143
145
148
1 50
153
1 55
1 58
161
1 63
1 66
1 70
1 74
1 77
179
181
182
1 84
1 85

1 85
388

TVA/TS I October 27, 1994



Project No. 97258

zt rLJ

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
34
3 5
3 6
3 7
3 8
3 9
4 0

TC # 399
(OF)

TC # 400
(OF)

TC # 397
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
64
64
64
65
65
66
67
69
71
72
75
77
80
83
86
90
93
97

1 01
104
1 08
112
115
11 9
1 22
1 25
1 28
1 32
1 35

TC # 398
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
64
64
64
65
65
66
68
69
71
73
75
78
80
83
87
90
93
97

1 00
1 04
1 08
111
115
118
1 22
1 25
1 28
131
1 34

iGA

0

63
63
63
63
63
63
63
63
63
63
63
63
64
64
64
65
66
67
68
70
72
74
77
79
82
85
88
91
94
98

1 01
1 04
1 08
111
115
118
1 22
125
1 28
131
1 33

.4

VI.0 Oft¶O

63
63
63
63
63
63
63
63
63
63
63
63
64
64
65
65
67
68
70
71
73
76
78
80
83
86
89
92
95
98

101
1 04
1 08
111
114
117
1 20
1 23
1 26
1 29
1 32

TC # 401
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
64
64
64
65
66
67
68
70
71
73
75
78
80
83
86
89
92
95
98

1 02
105
1 08
111
114
118
120
1 23
1 26
129

TVA/TS I October 27, 1994



Project No. 97258

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 # 397
(OF)

1 37
1 40
1 43
145
1 48
1 50
1 52
1 55
1 57
159
162
1 64
1 67
1 72
1 75
1 78
1 80
1 82
1 83
185

1 85
388

TC # 398
(OF)

1 37
140
142
145
147
1 50
1 52
1 54
1 56
1 58
161
1 63
165
169
1 73
1 76
179
181
1 83
1 85

1 85
388

0

TC # 399
(OF)

1 36
1 39
141
143
146
148
1 50
1 52
1 54
156
159
161
163
1 67
1 72
1 75
1 78
1 80
1 82
1 84

1 84
388

TC # 400
(OF)

1 34
1 37
139
141
1 43
1 46
148
1 50
1 52
1 54
1 56
1 58
161
165
1 69
1 73
1 76
179
181
1 84

1 84
388

TC # 401
(OF)

131
1 34
1 36
1 38
1 40
142
144
1 46
1 48
151
1 53
155
1 58
161
1 65
169
1 72
1 76
1 78
1 80

1 80
388

/0
A1

Af~t4V A0

4 6 0
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Project No. 97258

TC # 402
(OF)

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
2 1
12

13

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

TC # 403
(OF)

TC # 404
(OF)

TC # 405
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
64
64
64
65
66
66
68
69
71
72
75
77
80
83
86
89
92
95
99

1 02
1 05
1 09
112
115
118
1 20
1 23
1 26
1 28

-, t+

- - *0,AI0

4G3'

63
63
63
63
63
63
63
63
63
63
63
63
63
64
64
65
65
66
67
69
70
72
74
76
79
82
85
88
9 1
95
98

1 01
1 04
1 07
110
113
116
119
1 22
1 24
127

63
63
63
63
63
63
63
63-
63
63
63
63
63
64
64
65
65
66
67
68
70
72
74
76
78
81
83
86
89
92
95
98

1 01
1 04
1 07
110
113
116
11 9
121
1 24

63
63
63
63
63
63
63
63
63
63
63
63
64
64
64
65
65
66
67
69
70
72
74
76
78
81
83
86
89
92
95
98

1 01
1 04
1 07
110
112
115
118
121
1 23

TC # 406
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
63
64
64
65
65
66
67
68
70
71
73
75
78
80
83
85
88
9 1
94
96
99

102
1 05
1 08
111
113
116
119
121

0GA
p 0

/4

TVA/TS I October 27, 1994



Project No. 97258

Time
(min)

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

TC # 402
(OF)

131
1 33
1 35
1 37
139
141
1 43
1 45
147
1 49
151
1 53
1 55
1 58
1 62
1 66
1 69
1 72
1 75
1 77

Max Temp:
Max Allowed:

TC # 403
(OF)

129
131
1 34
136
1 38
1 40
1 42
1 43
1 45
1 47
1 49
151
1 53
156
1 59
163
1 66
169
1 72
1 74

177
388

1 74

388

0

TC # 404
(OF)

TC # 405
(OF)

126
129
131
1 33
1 35
1 37
139
141
1 43
1 45
147
1 49
151
1 54
1 57
160
1 63
1 66
169
1_72

1 72
388

126
1 28
1 30
1 32
1 34
1 36
1 38
140
142
144
146
148
1 50
1 53
1 55
1 58
1 62
1 65
1 68
171

171
388

TC- # 406
(0F)-

1 23
1 26
1 28
1 30
1 32
1 34
1 36
1 38
1 40
1 42
144
1 46
1 48
151
1 54
156
160
1 63
1 66
169

a "I/±uG

169
388

I0
A1

'V*0NA
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Project No. 97258 TVA/TSI

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0

'C # 409
(OF)

TC # 410
(OF)

TC # 407
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
63
64
64
65
65
66
67
68
70
71
73
75
77
79

- 881
84
86
89
9 1
94
97
99

1 02
1 05
1 07
110
112
115
117

TC #408
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
63
63
64
64
65
65
66
6-7
68
70
71
73
75
76
78
81
83
85
88
90
93
95
98

1 00
1 03
1 05
1 07
110
112

40A

62
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63

63
64
64
65
66
67
68
69
70
72
73
75
76
78
80
82
84
87
89
9 1

93
95
97
99

1 01

Poe

OtA 0
OftA¶O

62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
63
63
63
64
64
64
65
66
66
67
68
69
70
71
72
73
74
75
76
77
78

October 27, 1994

4 -
TC # 411

(OF)

63
63
63
63
63
63
64
64
65
65
66
68
70
72
74
77
80
83
87
90
94
97

1 00
1 04
1 07
110
113
116
119
1 22
1 24
1 27
129
131
1 33
135
1 37
1 38
1 40
1 42
144



Project No. 97258

Time
(min)

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

TC # 407
(OF)

11 9
1 22
1 24
1 26
1 28
131
1 33
1 35
1 36
1 38
140
142
1 45
1 48
1 50
1 53
1 56
159
1 62
1 64

Max Temp:
Max Allowed:

TC # 408
(OF)

114
117
119
121
123
1 25
1 27
129
131
1 33
1 35
1 37
1 40
144
147-
1 50
1 53
1 56
1 58
161

1 64
388

161
388

eC, A

0&R ATCQ

TC # 411
(OF)

rt 'j~.- . .TC # 409
(OF)

104
1 05
1 08
110
111
113
115
117
119
121
1 23
1 26
129
133
1 37
139
1 42
1 45
147
1 50

TC # 410
(OF)

79
80
81
83
84
85
86
87
88
90
91
92
94
96
97
99

101
1 02
1 04
105

146
147
149
151
1 53
1 55
1 57

1 58

160
1 62
1 64
1 66
1 68
169
171
1 73
1 75
1 77
179
182

1 82
388

150
387

1 05
387

I0
*1.
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Project No. 97258 October 27, 1994

Time TC #412 TC #413 TC #414 TC #415 TC #416
(min) (OF) (OF) (OF) (OF) (OF)

0 63 63 63 63 63
1 63 63 63 63 63
2 63 63 63 63 63
3 63 63 63 - 63 63
4 63 63 63 63 63
5 63 63 63 63 63
6 63 63 63 63 63
7 63 63 63 63 63
8 63 63 - 63 63 63
9 64 63 63 63 63

10 64 63 63 63 63
11 65 64 63 63 63
12 66 64 64 63 63
13 67 65 64 64 63
14 69 66 65 64 64
15 71 67 66 65 64
16 73 69 67 66 65
17 75 71 68 67 65
18 78 73 69 68 66
19 81 75 71 69 67
20 84 77 73 70 68
21 87 80 75 72 69
22 90 82 77 74 71
23 93 85 79 76 72
24 96 88 81 77 73
25 98 90 84 79 75
26 101 93 86 82 77
27 104 95 88 84 78
28 106 98 91 86 80
29 109 100 93 88 82
30 111 102 95 90 84
31 114 105 97 92 86
32 116 107 100 94 87
33 118 109 102 96 89
34 120 111 104 98 91
35 122 113 106 100 93
36 124 115 108 102 95
37 125 117 110 104 97
38 127 118 111 106 99
39 129 120 113 108 100
40 131 122 115 109 102

4 0'A Pow

0* I

IV Af
'00ATOO

TVA/TS I



Project No. 97258

Time
(min)

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

Max Temp:
Max Allowed:

VI* 4"

TC # 412
(OF)

1 32
1 34
1 36
1 38
139
141
143
145
146
148
1 50
1 52
1 54
1 56
1 57
159
161
1 63
165
1 68

TC # 413
(OF)

1 24
125
1 27
129
130
1 32
1 34
1 36
1 37
139
141
143
1 45
1 46
1 48
1 50
1 52
154
156
1 58

TC # 414
(OF)

117
118
1 20
1 22
124
1 25
1 27
129
130
1 32
1 34
136
1 37
139
141
143
144
1 46
1 48
1 50

TC # 415
(OF)

111
113
115
116
118
1 20
1 22
1 23
1 25
1 27
129
1 30
132
1 34
135
1 37
1 39
1 40
142
1 44

TC # 416
(O F)

1 04
106
108
1 09
111
113
115
117
118
1 20
1 22
1 24
126
1 27
129
131
1 32
1 34
135
1 36

1 36
388

1 68
388

1 58
388

1 50
388

144
388-

o4 0A A

0
I0.

A4
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Project No. 97258

Time
(min)

rC # 419
(OF)

TC # 420
(OF)

0
1
2
3
4
5
6
7
8
9

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

TC # 417
(OF)

62
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
63
64
64
65
65
66
67
68
69
70
71
72
73
75
76
77
79
80
81
83
84
86
87
89
90

TC # 418 1
(OF)

62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
63
63
63
63
64
64
64
65
65
66
67
67
68
69
70
71
72
73
74
75
76
77
78
79
80

4 GA p 0 '.1
A4

1' 0f 4/'

004AT0

63
63
63
63
63
63
63
64
65
65
66
68
70
72
74
77
80
83
86
90
93
97

1 01
1 04
1 08
111
113
116
119
121
1 23
1 26
128
1 30
1 32
1 34
1 36
1 38
1 40
142
144

63
63
63
63
63
63
63
63
63
64
64
65
66
67
69
71
74
76
79
82
85
88
91
94
97

1 00

1 03
1 06
1 08
111

113
115
117
119
121
123
125
1 26
128
1 30
131

TC # 421
(OF)

63
63
63
63
63
63
63
63
63
63
64
64
65
66
67
69
71
73
75
77
80
83
85
88
91
93
96
98

1 01
1 03
105
1 07
1 09
111
113
115
117
11 9
1 20
1 22
1 23

TVA/TS I October 27, 1994



Project No. 97258

Time
(min)

41
42
43
44
45
46
47
48
49
50
5 1
52
53

.54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 417
(OF)

TC # 418
(OF)

92
93
95
97
98

1 00
1 01
1 03
1 04
106
1 08
1 09
111
112
114
115
117
118
120
121

121
387

81
83
84
85
86
88
89
90
92
93
95
96
98
99

1 01
1 02
1 04
1 05
1 07
1 08

1 08
387

0

TC # 419
(OF)

TC # 420
(OF)

146
147
149
1 50
152
1 53
1 55
156
1 58
159
161
162
1 64
1 65
1 67
169
171
1 72
1 74
176

176
388

1 33
1 34
1 36
1 37
139
140
142
143
1 45
146
148
1 50
151
1 53
155
156
1 58
160
1 62
164

1 64
388

October 27, 1994

I eG
TC # 421

(OF)

1 25
1 26
128
1 30
131
1 33
1 34
136
1 37
139
1 40
1 42
1 43
1 45
1 47
1 48
150
1 52
1 54
156

1 56
388

p0

$A

VI V

404rATO

TVA/S[



Project No. 97258 TVA/TSI

'Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
34
3 5
3 6
3 7
3 8
3 9
4 0

TC # 424
(OF)

TC # 425
(OF)

TC # 422
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
64
64
65
66
67
68
70
71
73
75
78
80
82
84
87
89
91
94
96
98

1 00
1 02
1 04
1 06
1 08
110
1 11
113
115

TC #423
(0 F)

63
63
63
63
63
63
63
63
63
63
63
63
63
63
64
64
65
66
67
68
69
71
72
74
76
78
80
82
84
86
88
90
92
94
96
98

1 00
1 02
1 03
1 05
107

0

63
63
63
63
63
63

63

63
63
63
63
63
63
63
63
64
64
65
65
66
67
68
69
70
72
73
75
76
78
80
81
83
85
87
89
91

92
94
96
98

1 00

p 0 *1.
A

OftAtO~

63
63
63

63
63

63
63

63
63
63
63
63
63
63
63
64
64
64
65
65
66
67
67
68
69
70
71
72
74
75
76
78
79
81
83
84
86
87
89
91
92

October 27, 1994

TC # 426
(0F)-

63
63
63
63
63
63
63

63
63
63
63
63
63
63
63
63
64
64
64
64
65
65
66
66
67
68
69
69
70
71
72
74
75
76
77
78
80
81
82
84
85



Project No. 97258

Time
(min)

41
42
43
44
45
46
47
48
49
50
51
5 2--
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 422
(0F)

117
118
120
121
123
125
126
1 28
129
131
1 32
1 34
1 36
1 37
139
1 40
1 42
1 44
145
1 47

TC # 423
(OF)

109

112
114
116
117
11 9
121
1 22
1 24
1 26
1 27
129
130
1 32
1 34
135
1 37
138
1 40

1 47
388

1 40
388

TC # 424
(OF)

TC # 425
(OF)

1 02
1 03
1 05
1 07
1 09

110
112
114
115
117
119
1 20
1 22
1 24
125
1 27
129
1 30
1 32
1 33

133
388

94
95
97
99

1 00

1 02

1 03
1 05
1 07
1 08
110
111

113
114
116
118
11 9

121
1 22
1 24

1 24
388

TC # 426
(OF)

86
88
89
9 1
92
94
95
97
98
99

1 01
1 02
1 04
1 05
1 07
1 08
110
111
113
114

114
388

4 0-llA P 0

0 A to

110
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Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 427
(OF)

63
64
63
63
64
64
64
64
64
65
66
67
69
71
74
76
79
82
86
90
93
97

1 01
1 04
1 08
111
113
116
119
121
1 23
125
1 27
129
131
1 32
1 34
136
1 37
139
1 40

TC # 428
(OF)

63
63
63
63
63
63
64
64
64
64
64
65
66
67
69
71
73
75
78
81
84
87
90
93
96
99

1 02
1 04
1 07
1 09
1 11
113
115
117
119
121
1 22
1 24
1 26
1 27
129

0

TC # 429
(OF)

63
63
63
63
63
63
63
63
63
64
64
64
65
65
67
68
69
71
73
76
78
80
83
86
88
91
93
96
98

1 00
1 03
1 05
1 07
1 09

112
114
116
118
119
121

A 0w*

TC # 430
(OF)

TC

63
63
63
63
63
63
63
63
63
63
64
64
64
65
65
66
67
69
70
72
74
76
78
80
82
85
87
89
9 1
94
96
98

1 00
1 02
1 04
1 06
1 08
110
111
113
115

# 431
(O F)

63
63
63
63
63
63
63
63
63
63
63
64
64
64
65
65
66
67
68
69
71
72
74
76
78
80
82
84
86
88
90
92
94
96
98

1 00
1 02
1 03
105
1 07
1 09

VI 0IF A

TVA/TS I October 27, 1994



Project No. 97258

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~-GlA P 0 ,

0 co

VO 0
VOftATo

TC # 427
(OF)

142
144
1 45
147
148
1 50
1 52
1 53
155
1 57
1 58
160
1 62
1 64
1 66
168
169
171
1 73
1 75

TC # 428
(OF)

1 30
1 32
1 34
1 35
1 37
1 38
1 40
142
1 43
145
147
1 48
150
1 52
1 54
1 56
1 57
159
161
1 63

TC # 429
(OF)

123
1 24
1 26
1 27
129
131
1 32
1 34
1 36
1 37
139
141
1 42
144
1 46
1 48
149
151
1 53
1 55

TC # 430
(OF)

117
118
1 20

... . 122
1 23
125
1 27
128
1 30
1 32
1 33
1 35
1 37
1 38
140
142
144
1 46
1 47
149

TC # 431
(OF)

111
112
114
116
118
11 9
121
1 23
125
126
128
1 30
1 32
133
135
1 37
139
1 40
142
144

144
388

1 75
388

1 63
388

155
388

149

388
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Project No. 97258

1 7 )
Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25
26
27
28
29
30
3 1
3 2
3 3
34
3 5
3 6
3 7
3 8
3 9
4 0

p 0
t

ot AT0

TC # 432
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
63
64
64
64
65
66
66
67
68
70
71
72
74
75
77
79
80
82
84
86
88
89
91
93
95
97
99

1 00
1 02

TC # 433
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
64
64
64
65
65
66
67
68
69
70
71
72
73
74
76
77
79
80
82
83
85
86
88
90
9 1
93

TC # 434
(OF)

63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
64
64
64
65
65
66
67
67
68
69
70
71
72
73
74
75
76
77
78
79
80
82

4 GA
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Project No. 97258

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 # 432
(OF)

TC # 433
(OF)

1 04
1 06
1 08
110
112
113
115
117
119
121
1 22
1 24
126
1 28
1 30
131
1 33
135
136
1 38

1 38
388

95
96
98

1 00
102
1 03
105
1 07
1 09
110
112
114
115
117
119
1 20
1 22
1 24
1 25
1 27

1 27
388

Z .1.

TC # 434 1 j
(OF)

83
84
86
87
88
90
9 1
92
94
95
97
98
99

1 01
102
104
1 05
1 07
108
1 09

1 09
388
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Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
1 5
1 6
17
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

TVA/TSI

E119 Std
(OF)

68
254
440
627
813

1 000
1060
1120
1180
1240
1 300
1327
1 346
1364
1380
1395
1410
1423
1436
1448
1459
1470
1480
1490
1499
1508
1517
1525
1533
1 541
1548
1555
1562
1569
1 576
1582
1 588
1594
1 600
1606
1612

Furnace Avg
(OF)

60
99

455
990

1064
980
923

1077
1254
1253
1212
1313
1381
1364
1375
1405
1423
1378
1388
1479
1431
1408
1468
1463
1450
1491
1506
1485
1525
1 559
1573
1542
1504
1524
1601
1 623
1565
1 593
1652
1656
1535

Ambient
(OF)

62
62
62
62
62
61
61
61
61
61
61
61
62
61
61
62
62
61
61
61
62
62
61
61
61
61
62
62
62
62
61
61
61
62
61
61
61
61
61
61
61

0

Furnace # 1
(0F)

61
97

357
923

1068
967
908

1103
1366
1373
1318
1485
1564
1514
1538
1579
1598
1 507
1541
1655
1549
1525
1619
1589
1575
1632
1639
1627
1689
1730
1763
1718
1657
1689
1773
1787
1713
1749
1801
1791
1637

p 0 ./
t

.. , to. n-- V- I
OJ 0A1Oe

Furnace # 2
(0F)

61
77

270
796

1004
965
915

1030
1244
1294
1277
1359
1449
1449
1460
1488
1513
1485
1479
1 553
1528
1 501
1542
1547
1531
1561
1 580
1560
1594
1636
1659
1643
1618
1639
1719
1754
1699
1712
1770
1786
1684

October 27, 1994

Furnace # 3
(0F)

61
76

226
616
852
865
836
951

1 204
1274
1257
1365
1481
1473
1489
1523
1547
1497
1 502
1609
1553
1523
1588
1586
1567
1612
1634
1609
1655
1695
1711
1677
1628
1646
1729
1750
1689
1708
1761
1771
1643



Project No. 97258

Time
(min)

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

E119 Std
(0F)

Furnace Avg
(OF)

1602
1648
1 549
1 649
1643
1548
1602
1 671
1604
1687
1733
1661
1622
1692
1 670
1657
1719
1714
1646
1745

1617
1622
1627
1633
1638
1642
1647
1652
1656
1661
1665
1669
1674
1678
1 682
1 686
1690
1693
1697
1701

Ambient
(OF)

61
61
59
60
61
61
61
62
61
62
62
61
61
61
62
61
61
61
61
61

*,G

0o

pt,

.A

VI 0
IV cow

401AT00

f
. # JFurnace # 1

(0F)

1746
1788
1665
1789
1767
1662
1739
1804
1734
1812
1876
1799
1760
1 826
1800
1791
1849
1 845
1772
1.872

Furnace # 2
(0F)

1718
1765
1674
1739
1757
1667
1694
1757
1699
1755
1801
1754
1707
1759
1753
1734
1779
1786
1730
1784

Furnace # 3
(0 F)

1703
1758
1662
1759
1763
1670
1724
1793
1728
1799
1 843
1768
1725
1786
1760
1749
1 808
1811
1745
1845
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Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

Furnace # 4
(OF)

60
82

307
824

1004
937
885
995

1217
1 246
1210
1299
1389
1378
1384
1411
1436
1 396
1392
1486
1440
1413
1457
1461
1445
1480
1499
1479
1519
1553
1 565
1532
1494
1514
1586
1613
1552
1578
1642
1645
1515

Furnace # 5
(OF)

61
118
466

1008
1069

985
930

1 091
1265
1259
1217
1320
1385
1372
1 379
1409
1432
1391
1399
1485
1439
1416
1476
1470
1459
1 503
1516
1501
1545
1 577
1590
1558
1519
1539
1613
1635
1 573
1602
1664
1668
1538

Furnace # 6
(OF)

60
1 06
534

1085
1126
1037
976

1140
1300
1283
1240
1332
1392
1379
1387
1414
1434
1397
1407
1499
1454
1430
1493
1484
1471
1513
1 525
1504
1545
1 576
1589
1559
1524
1 549
1625
1642
1581
1613
1672
1670
1 545

6A P o

0A

< C,
O4',
o, ? AT0

Furnace # 7
(OF)

60
116
538

1112
1123
1 01 9
960

1163
1 305
1267
1214
1313
1367
1 343
1 347
1374
1391
1352
1 363
1462
1416
1390
1461
1 453
1435
1483
1496
1469
1511
1539
1546
1513
1476
1495
1 568
1591
1531
1 567
1634
1640
1514

Furnace # 8
(0F)

60
1 06
510

1093
1107
1 009
943

1069
1217
1205
1165
1246
1308
1297
1308
1333
1349
1317
1324
1399
1 374
1355
1399
1403
1394
1430
1448
1428
1464
1494
1 504
1478
1444
1459
1528
1549
1504
1 527
1579
1584
1490
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Time
(min)

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

Furnace # 4
(0F)

1573
1634
1527
1615
1622
1525
1566
1645
1581
1652
1706
1636

.1593
1660
1649
1632
1690
1694
1627
1711

Furnace # 5
(OF)

1608
1654
1552
1654
1650
1554
1610
1683
1617
1705
1753
1687
1645
1717
1700
1685
1750
1742
1 667
1762

,~,C.A
eG

Furnace # 6
(0 F)

1626
1666
1564
1679
1662
1560
1627
1695
1622
1713
1750
1670
1 633
1 708

----- 1680
1668
1731
1722
1653
1 772

Furnace # 7
(OF)

1585
1634
1526
1635
1628
1521
1579
1657
1580
1678
1728
1651
1609
1694
1666
1649
1723
1709
1629
1743

p 0 .*1.
A1

100
V0ItA

Furnace # 8
(OF)

1544
1584
1503
1588
1582
1501
1545
1607
1545
1624
1666
1595
1555
1 624
1603
1592
1653
1 649
1 585
1692
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Project No. 97258

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
11
12
13
14
1 5
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

473
Furnace # 9

(0F)

60
99

681
1266
1198
1059
979

1158
1261
1205
1146
1 240
1264
1233
1242
1270
1274
1222
1239
1325
1281
1264
1330
1326
1314
1 355
1368
1337
1 362
1393
1398
1367
1332
1348
1429
1454
1 399
1431
1503
1510
1387

4 6A Po

*0 4,o AATO

Furnace # 10
(0F)

60
111
662

1181
1086
955
896

1065
1164
1121
1076
1172
1215
1198
1213
1245
1261
1215
1235
1318
1273
1259
1317
1308
1304
1341
1 352
1335
1370
1395
1403
1378
1346
1366
1435
1453
1408
1438
1496
1495
1393
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Time
(min)

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

80
Furnace # 9

(0 F)

1462
1509
1406
1528
1513
1405
1474
1558
1477
1595
1 642
1552
1512
1604
1 576
1561
1636
1621
1 543
1 666

4 QA Po

0 At 1

Of0tA1O1

Furnace # 10
(O F)

1455
1488
1407
1502
1486
1410
1461
1512
1457
1535
1568
1501
1477
1 540
1518
1513
1568
1558
1 506
1600
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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.

oGA Po
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ACCEPTABILITY DOCUMENTATION

TEST DECK #5: PROJECT NO. 97258

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

I. CABLE TRAY/CONDUIT ASSEMBLY

Ome np , ersat~ies, nc.

PTA/ iTV K7

Date

8/31/ 9
Date

II. ELECTRICAL CABLE INSTALLATION

A)
Omega Point Laboratories, Inc.

TVA / TSI

Date

Date

III. THERMOCOUPLE INSTALLATION

4z-3L
,rator'e nc. Date

Date
/ Omega Point Laboratories, Inc.

16015 Shady Falls Road
Elmendorf, Texas 78112-9784

210-635-8100 / FAX: 210-635-8101
800-966-5253

y I



Acceptability Documentation
Test Deck #5

Project 97258
Page 2 of 2

IV. FIRE PROTECTION BARRIER

' -z -q'

V. FINAL PRE-BURN INSPECTION

rori Inc. Datel v /1

+ DaleJ7 1

g ~.o
o eX . am

t'.'

4.8 4

Omegaoin aat~ , Inc.

TY 7 TSrt 6<
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EVENT LOG

TSI / TVA
Client # 11960

PROJECT NUMBERS:

97257
97258
97259
97260

OMEGA POINT LABORATORIES, INC.
16015 SHADY FALLS ROAD

ELMENDORF, TX 78112
1-800-966-5253



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.

Page / of

ITEM DATE INITIALS
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l } Cg > X 7 7/,7/S

Oz. _ _?a zX- 74

X~~ 9o -+7-,

I q -*-

£



486

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 R of

ITEM DATE INITIALS

,// an- Marc

( 1 _ _ _

an 4tC btt xI
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r

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (e) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1 " steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Page I Aof

-ITEM DAT INTIA LS

Adse -1 / 2 9
Sigh% g°E alop

end- _acce 'ei _&L92
H 4 /, Anz'I
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EVENT LOG

TVA/TSI
Client #11960
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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§a-nd 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.

PaIe of

ITEM |DATE INITIAL$
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1 " steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"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
ITEM DATE INITIALS
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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.

Page ,Of

ITEM . DATE INITIAL$
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1 ) 3/4" alum.. & (1 ) 3/4" steel conduit.

Page TOf

ITEM - DATE i NITIALS
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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 conk t.

ITEM DATE INITIALS
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1 " steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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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.
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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.
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EVENT LOG

TVA/TSI

9.o-

Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1 " steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel 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

TVAITSI
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) 11" 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 INf

ITEM DATE INIIALS

M 47 -7zEA

Po<,

G o1- C,=-Zi ZlZ/-

I
1 4

£
C-1') J

-

I.!.



50o~
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 & (e) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1 " steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1 " steel conduits, (8) 4" alum. conduits & (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 conduj,.
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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: 4

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"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1 " steel conduits, (8) 4" alum. conduits & (e) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1 " steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Page If

lTEM\J DATE I NITIALS

AO, G a /9 .

C/

oxidd

z7 !/z loii gz

W"! '�4' --, - ( " 5 - ) / � "-, -, 1A "- -, /0/3:

'I%



( 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'x1 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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C EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (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"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

TVAITSI
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"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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EVENT LOG

TVA/TSI
Client #11960

.I -

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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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. 11960-97258
TVA / Thermal Science, Inc.

November 23, 1994
APPENDICES

Installation Details
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Report No. 11960-97258
TVA / Thermal Science, Inc.

November 23, 1994
APPENDICES

Certifications of Calibration and Conformance
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Q/A RECSWING REPORT

FL

NAME XSI /T'JA-
NUMBER I\ q b 3 - 9*33D^-3'
1 P C-
ON IOmepn Point Iahb

REPORT NUMBER 14 lIb . 1L'( lt
DATE RECEIVED __ - I __-
DATE INSPECTED _-_ __ - 9_ 4
IINSPECrTEDn BY:

.,COW CERT. ACCE

ITEM DESCRIPTION P.O. NO. QUANTITY I.D. NO. MATD RECE CNrMRI EXCEPTION ACCEPTANCE REMARKS
Ode Re:n'H m rnyNYN fEfY ACCeDt HoldARKSP

_Tc _ Pk_11_ l4 T-(l __ DM K _

_ _ _ _ _ 1\ A OQ ?c~ o T- _ _ _ Y y k

______ -- -- - - - --- --

FORM
1/29/93

cA-.

lec; :

CLIENT/PROJECT

CLIENT/PROJECT
RECEIVED FROM
PROJFCT LOCATI



PURCHASE ORDER
IoA Pot

Vendor:

Bill To:

Omega Point Laboratories, Inc. 5 3 >;
16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1140-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784- Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/15/94 UPS Red Label 8-16-94 l

Quantity Unit Extended
Item No. Description I Ordered Price Amount

T-1 Plug

T-2 Jack

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval___ _ _ _
Date I -IZ-0(4

Special Instructions Ordered By: Cleda Patton

1 Project #: TSIVTVA Af^CiTr

100

100

I I I

Total

Shipping

Tax

Invoice Total

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

1.

2.

Shipment Must Include Certificate of
Conformance on Materials.

I



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

SPECIALIZING IN WIRE, CABLE & TEMPERATURE SENSORS

-I Fr SOLD TO

OMEGA POINT LABS
'b60 5 SHADY FALLS RD.
ELMENDORF. TX 78112

L

SHIP TO
JMEGA POINT LABS

16015 SHADY FALLS RD.

ELMENDORF, TX 78112
ATTN: CLETA

I -L

I DATE RECEIVED I CUSTOMER NO. I PMC JOB NO.

8 - l 9-94 TC-d: I

REQUESTED SHIP CUSTOMER P.O. NUMBER SHIP VIA TERMS

4-15- 403 j ED E -

10 -- 0 T V-I PLi',3

-t ' , - T-2 Jg -O. C) 1

SPECIAL INSTRUCTIONS:

* enrod - New Hampshire Office CanaWhite - Anaheim Office * Goldeno - e aphrfie.Cnry - Packing Slip

-I

I



153

CIA FNM

CERTIFICATE OF CONFORMANCE

TO Omega Point LAbs

16015 Shady Falls Rd.

Elmendorf, TX 78112

PMC P/N

T-1 (Plug)

T-2 (Jack)

DATE 8-15-94

CUSTOMER PO# 1140Q

JOB #

QUANTITY

100

100

TC-6229

CUSTOMER P'N

ADDITIONAL INFORMATION (IF REQUIRED):

This is to certify the materials furnished on this shipment are in conformance with the requirements. specifications, and
drawings of the above referenced customer purchase order. Insp .en and test records a n file and available for
customer review.

J biXh h6
,, - u/ I* Quality Assurance' Inspector I

q uality Assurance Manager
1170 N. GILBERT STREET

'ANAHEIM, CA.
92801
(714) 563-0332
FAX (800) 753-5595

SPEC



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME •S / TVA
CLIENT/PROJECT NUMBER !Aq(c2-'1 q - 1 S 97&O
RECEIVED FROMA?1\ C:-
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 14 L 1 I Ar IA2
DATE RECEIVED 8 - E;-94

DATE INSPECTED T-_____ _-9_

INSPECTED BY: qLttIl n



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Ins 9 --
- b o

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
6/28/94 UPS Blue Label MS-1123Q-97185 17-11-94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

Teflon Coated Thermocouple Wire
KK-TA/TA-24

Calibration data

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Rcquirer 1ents."
QA Approval 2
Date - ;/ s 9 cZ

special instructions

40,000

1

Ordered By: Constance A. Humphre

Project #:- P-LEquipmeut- e

Pv~ 0 f 71/YS
4Har~ zS>/4 RLOPI

le T 97-- 3/ q
-A rest

Total

Shipping

Tax

[Invoice Total

9 /arq4 5 gs4

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

1.

2.

Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 2000F, 4000F, 6000F, 8000F
and 10000F traceable to NIST

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.

I



Page 1 of 2

OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: MS-- 0// 3 49- V71FS-

VENDOR: PMC

VENDOR PRODUCT NUMBER: KK-TA/TA-24

PRODUCT DESCRIPTION: Teflrin Contpd Thermncrnipl p Wirp

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-EXF Tables Temp. Range +320 F to +5450F

for Standardized Thermocouples Special Limits of Error ±20F

QUALITY ASSURANCE REQUIREMENTS

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

2.0 QUALITY VERIFICATION
Receiving Inspection - Buyer shall inspect items upon receipt to verify compliance
with purchase order requirements. Rejected items shall be returned at seller's
expense.
Document Review - Final acceptance shall be based on satisfactory review of
required certifications and/or supporting documents.

3.0 CERTIFICATIONS
3.1 Certification that supplied materials comply with this material specification

and listing Critical Characteristics shall be provided. This certificates shall
reference Omega Point Labs purchase order number and specification
number for all material furnished under this specification. This Certification
shall be signed by the appropriate vendor representative.

3.2 The material furnished under this specification shall be a product that
complies with the following:
3.2.1 Has been tested and passed all tests specified herein.



PURCHASING SPECIFICATIONS

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

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

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

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

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

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

QUALITY ASSURANCE APPROVAL

Title Quality Assurance Mgr.

Date */ ______

AVL Verification
Class: B

,oA Po,

e .

°1t I04

Page 2of 2 5.)



Page 1 of 3 O u J

OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO:

PRODUCT:

MANUFACTURER:

SUPPLIER:
ADDRESS:
CITY:
STATEOZIP:
PHONE:

MS- / /2 3 V - VW<7 ff-

Thermocouple Wire

PMC Corporation
57 Harvev Road
Londonderrv. NH 03053

(same)

(603) 432-9473

T.C.H.NC.L.E.VALUATI.... ON9* 99 n

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:

Proj Manager
Date r/Z /9V

Item meets all three criteria of CGI listed below:

a) not subject to design or specification
requirements that are unique to nuclear
facilities; and

b) used in applications other than nuclear
facilities; and

c) is ordered from manufacturer or supplier on
the basis of specifications set forth in the
manufacturers published product description.

VERIFIED BY:

Q/A Manager v
Date -/9,/SSK



TECHNICAL EVALUATION

Teflon Coated Thermocouple Wire

KK-TA/TA-24

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

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

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

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

PRET MANAGER E
DATE 9/- 7 /*4

VERIFIED BY:

D/A MANAGTE
DATE {2/

PRODUCT:

SPEC NO:

TEST

Page 2 of 3 5 10j



d '-.LA
TECHNICAL EVALUATION

KK-TA/TA-24 Thermocouple Wire

MS- //;3c - 9?W X-

ACCEPTANCE METHOD: METHOD
Source Verification

Performance Record

Purchase order to vendor includes the Omega Point
Material Specification listing critical characteristics of
CGI material.

All shipments to include appropriate Certification
documents listing all critical characteristics.

Material receiving shall include verification of
Compliance Report with prescribed critical
characteristics. Copies of Compliance Report and
.verification to be attached to the receiving report.

ACCEPTANCE METHOD
DETERMINATION BY:

DATE:

PRODUCT:

SPEC NO:

Page 3 of 3

- (!!- ALa=,
.01 19
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PRODUCT CODE: TA/TA

Our customers have grown to expect only the
highest quality products from PMC. We are
continuously committed to meet the specific
needs of industry and our customers. This
construction includes Teflon* PFA insulataion
extruded on the single conductors which are
then laid parallel and jacketed with Teflon PFA.

Teflon PFA (perfluoroalkoxy) was released in
1972 by Dupont. It possesses similar properties
of the other Teflon products such as outstand-
ing electrical characteristics, resistance to
virtually all chemicals and excellent flame
resistance.

PFA is a true thermoplastic material extrudable
by conventional means, and available in long
continuous lengths. This construction provides
flexibility and toughness with stress crack
resistance, resistance to weather, non-aging
characterisics, and low - -

coefficient of friction
for ease of pulling
through conduit.

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

PFA Insulated
Thermocouple Wire

- I -

Calibrated conductors
for high system accuracy

5000F (26 0°C) PFA
insulation for improved
electrical properties
and high temperature
applications

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

PART NUMBERS

THERMOCOUPLE 20 SOLID J-TAITA-20 K-TA/TA-20 T-TAITA-20 E-TAMTA-20 N-TAITA-20

THERMOCOUPLE 24 SOLID J-TA/TA-24 K-TA/TA-24 T-TA/TA-24 E-TXTA-24 N-TA/TA-24

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

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

'Registered trademark of El. DuPont Inc.

E TATA-30 N-TA/TA-30

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

PMC CORPORATION
57 Hanrey Road
Londondeny, NH
03053

Tel. (603) 432-9473
FAX (603) 432-05

DATA SHEET 120

..~M -s A

GRADE OF
WIRE

r ,

. I

I

GAUGE
SIZE

WIRE
TYPE TYPE T | TYPE E | TYPE NTYPE J TYPE K

SOLIDTHERMOCOUPLE 30 J-TA/TA-30 K-TA/TA-30 T-TA(TA-30

I
I

I



Color code :
& initial

,"alibration
rances for

tnermocouple
wire

Color code
and initial
calibration

tolerances for
extension wire

O TA/TA
physical

properties

© 1990 PMC Corporation

THERMOCOUPLE TYPE COLOR CODE INfImAL CALIBRATION TOLERANCES _

ANSI STANDARD SPECIAL
WIRE ALLOYS SYMBOL INDIVIDUAL JACKET TEMPERATURE RANGE LIMITS LIMITS

'Iron (+) vs. J WHITE/RED BROWN + 32°F (O0C) to +545°F (+285°C) +41F (2.2°C) +2OF (1.1 'C)
Constantan(-) +545°F(+285°C) to +1400'F (+750'C) ±.75% ±.4%

ChromelP (+) vs. K YELLOW/RED BROWN -330°F (-200'C) to -165'F (-1 10'C) ±2%
*AlumeiT (-) -165°F (-11O°C) to +32°F (O0C) +4°F 2.2°C

+32°F (M)C) to +545° 1+285'C) - 4 °F 2.2°C 2°f (1.1°C)
_______ /___ .5'F(:I6'C) t .230 (i1ot'5no ___________-

Copper (+) vs. T BLUE/RED BROWN - 330°F (-200°C) to -85°F (-65°C) +1.5% ± .8%
Constantan t 4(-) -85°F (-65°C) to +270°F (+130°C) ±1.8°F (1°C) ±.9°F (.5°C)

- +270°F (+130°C) to +660°F (+3500C) ±.75% ± .4%

Chromel rT(+) vs. E PURPLE/RED BROWN -330'F (-200°C) to -270°F (-170°C) ±1% ± 1.8°F (1°C
Constantan (-) -270°F (-1700C) to +480°F (+250°C) ±3-F (1.7C) ±1.8°F (11C

+480°F (+250'C) to +640'f (+340°C ±3°F (1.7°C) ±.4%
+640°F (+340°C) to +1 600°f (+900°C) ± .5% ± .4%

NicrosiPm (+) vs. ORANGE/RED BROWN + 32ef (O'C) to +545'F (+285°C) ± 4°F (2.2°C) ± 2° F(1.1 °C)
NisilTm (-) I _I _I_+545'F (+285'C) to +2300'F (+1250'C) ±.75% ±.4%

- -i- -

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

ChromeI'~vs.Alumenl Th  KX YELLOW/RED YELLOW +32°F (OC) to +400°F (+200'C) ±4'F (2.2°C) ±2°F (1.1°C)

Copper vs. ConstantanlI.a TX BLUE/RED BLUE -75°F (-60°C) to +210'F (+100'C) ±2°F (1.10 C)I± 1°F (.5°C)

Chromel~mvs. ConstantantN EX PURPLE/RED PURPLE +321F (0'C) to +400'F (+2000C) ± 31F (1.70C)j ±2F (1.1'.C)

Nicrosil vs. NisilTh  NX ORANGE/RED ORANGE +32°F (0°C) to +400°F (+200°C) ± 4°F (2.2°C) -±2°F (1.1 °C)

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

Magnetic NOTE - Percent limits apply directy to temperatures In 'C umts. but tor F etuioraients Thermorouple wire cannot be expected to meet
"rrade Muark. Hoskins Mfg. Co. are apPlied to Me numbers of F atiove or below te ice point I+32F). me limits ot error at temperstUres below tle ice

I i.e Umnit (IF) (TemP aF - 32F) X Percentagei point unless specrfieo at ime ot purduase.

INSULATION NOMINAL NOMINAL NOMINAL APPROX. SHIP.
CHARACTERISTICS INSULATION JACKEGUGE INSULATION JACKET DIAMETER WEIGHT LBS.CAATRSIS ISLTO JAKT SIZE IWALL(iNcH~s1 WALLCINCHES1 (INCHES) PER 1000 IFT
SPECIFIC GRAVITY 2.15 2.15 20 .008 .010 .068 X.116 12

DUROMETER HARDNESS 55 55

TENSILE STRENGTH
p.s.i. (min.) 4000 p.s.i. 4000 p.s.i. I . I

24 .008 1 010 .056 X .092 1 7 1
ELONGATION 0/omin.) 300% 300%

MINIMUM BEND RADIUS 5 X O.D. 10 X 0.0.

ABRASION RESISTANCE VERY GOOD VERY GOOD 30 .004 .006 .030 X.048 2

CUT THROUGH
RESISTANCE GOOD GOOD

MOISTURE RESISTANCE EXCELLENT EXCELLENT

SOLDER IRON
RESISTANCE VERY GOOD VERY GOOD

SERVICE 500°F(2600C) 500°F(?60°C)
TEMPERATURE CONTINUOUS CONTiNUOUS

5500F(2880C) 5500F(288-C)
SINGLE SINGLE W
EXPOSURE EXPOSURE

FLAME TEST NON- NON-
FLAMMABLE FLAMMABLE

PRICING POLICY > Shipments will be invoiced at PMCs prices in eect at time of shipmert auotattots are given with an escalation dause and pnce tesms. and conditions are subject to cloie
withoul pnor notice. PMC will. however. mae every attempl to hold to current quoted prices. All prices quoted are in United States cuirrecy, and shall be subject to correction tarerrors. Unless otherwise stated in writing to PMC.

SPOOLS St COILS > All shipments, unless specified otherwise by PMC. are made on non-retumable reels. spools or coils in one continuous length.

GES & RETURNS > A daims or shortage or incorrect material must be made within 10 days after receipt of the to whichwthin 1
month of te date 0f authoriation. Goods Ihat are special in any way shall not be returned to PMC. Material returned tor any reason, without written authorization will be retused
and returned at shippefs expere A return reuest must be processed through our Londonderry. N.H. sales offix

TOLERANCES > Due to al'owarces in manulactunq processes br wire. cabe and simlar products. MC reserves the ngt lo ship a variation of ±10% rom te quantity of such goods ordered.
Phid tolers 1spolsO are nemsnal. Shipping weights are an average of all type5 of conductors and are listed nor esmating only. These weights can vary suflstartialty due to
dinerent types of spools, reels and/or conatictiars.

The material contained in this document is presented in good faith and believed to be reliable and aurate. Hoeer. because testin conditions may vary and mateia quality or
information that may be provided in whole or part by others may be beyond our control no warranry expressed or imnlied. is grven and PMC Corporation can assume no liability for
results obtained or daniages incurred through te applitaon of the data tests presented. NO7E PMC reseiw mte nght to suotutJ an eqnul prorud on all istered trademwrk items

(D -1 o

Q



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

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

1 F SHIP TO

1E gI r ';il'cj r .; ,; .-

!'-D)E1tIz)-rF, ': ''-I,'''

("M E. 7 ,, !,-- j'; ,5-,

I !. - -. ')'7'
EL>IENUORiF.

I L

DATE RECEIVED I CUSTOMER NO. IE I 1  T 1  PMC JOB NO.

I I . . . I I I I 1

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

1~ MFT M

2. CFT -SHIP VIA F.O.B. TERMS
3. PC-' .C 7

.L; F - *- - J4 EACH NET 8 OThc-

-E . :, 7.. '-. .

:~*- .' - .... nE; -I--' *K".-*J'' - ; .

-- e . . -rC+i-. t-4

UNIT PRICES ARE BASED ON COPPER AT S . bSILVER AT 5 /TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE BASEDON MATERIAL COST ON DATE OF SHIPMENT.
L INSTRUCTIONS:

L.R:, 1

-I5
LINTR -I * ** *C . -* * .* .,. * v. 1 -:

PACKING SLIP

r SOLD TO

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

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

n r SHIP TO
r- SOLD TO

Of E -i -I " to ,'i-

'-1 .f.: l .?

cnmf-f-z4 Eli PI Z9 . a. 'it- * . ;

1. t! .i (., 1. - i; Z r'T'- v . -L ',.- :''r r
! fZLt 1. " - .

El"10114DCF ,7 ' 73

I L
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PMC CORPORATIONr |57 HARVEY ROAD, LONDONDERRY, N.H. 03053 * (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

f r SHIP TO

CM1E; -0 D LPA. rl'tC.
1A0.'15 :3H(~40f~ Ig"LL3- ROAD

LIE tE4D RL; - . 7 -1' 5

L I L

,E-Ql',)5 'HiOD' L ' JLL'> .

;-' 'E ND'T), -r -,., -

I DATE RECEIVED |CUSTOMER NO. I E I O I T I PMCJOB NO

. . . .I .I .I -i/3W | rM t; *| -4 ; -

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

1 MFT 5 1-2
SHIP VIA F.O.B. TERMS 2 CFT

3 POUNDS - L- 7C

- .. 4. EACH NE,

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

/TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE 3ASE

r SOLD TO

-5 'i U
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CERTIFICATE OF CONFORMANCE

TO CMEGA POINT LABS INC.

16015 SHADY F'AT.T. R.n-

FTimFNnmR'F TX 78112

PMC P/N

DATE

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

KK-TA/TA-24 1R. 7n0 Msln230-97185

THE FOLLOWING WIRE SPOOLS HAVE BEEN MANUFACTURED FRCM BARE WIRE SPOOL #105966,
REEL NOS. 20752, 20753; SPOOL NOS. 105967, 105968, 105969, 105970, 105971 AND
105972. REEL NOS. 18242, 17623.

ADDITIONAL INFORMATION (IF REQUIRED:
IN ERROR

SPOOL NO. 2000 F

105966 - INSIDE
105966 - OUTSIDE
105967 - INSIDE
105968
105969
105970
105971
I'C5372 - OUY`SIDE

-0.5
+0.1
-0.2

+0.1

IN ERROR IN ERROR IN ERROR
4000 F 6000 F 8000 F

+0.4
+1.1

0

+0.7

-1.9
-1.0
-2.2

-1.2

-2.2
-1. 1
-2.0

-0.9

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

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

Quality Assurance Inspp(5d /'

ef Ad
Isa M'/" Qualty Assuranc~e Manager

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

8/15/94

11230

18794

SPEC

IN ERROR
10000F

-0.8
+0.4
+0.4

1.4

1-11

14� a



CERTIFICATE OF CONFORMANCE

TO CM4F(A POTNT TLARS TNC.. DATE 8/31/94

ELMENDORF, TX 78112

PMC P/N

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER PIN

KK-TA/TA-24 5000'

THE FOLLOWING WIRE SPCOL HAS BEEN MANUFACTURED FRCML BARE WIRE REEL
(MOs-) 1855;4 AND (NEG.) 18555~c

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 LIMITS Or ERROR AS
DEFINED IN ASTM-E-230 AND COMPLY T0 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. Insection antet records are on file and available for
customer review. /1 1

'- , ,0
A,/ Quality Assurance Inspector

I-Z.
Quality Assuranc r

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

11230

18794-2

SPEC

1A()1c (4RATW TAT.T..q Rran



CERTIFICATE OF CONFORMANCE

TO CMEGA POINT LABS

16015 SHADY FALLS ROAD

DATE - 9/15/94

CUSTOMER PO# 11230

ELMENDORF. TX 78112 JOB # 18794-2

PMC-P/N QUANTITY CUSTOMER P/N

KK-TA/TA-24 13.856'

SPEC

MS11230-97185

THE FOLLOWING WIRE SPOOLS 106837, 106838 AND 106839 HAVE FEEN MANUFACTURED FRCMRARE WTRF REFPT 8554 ( PDTTTVR AND 1R599 (NECATTX1F)

ADDITIONAL INFORMATION (IF REQUIRED):

SPOOL NOS.

106837

IN ERROR IN ERROR IN ERROR IN ERROR
2000 F 4000F 6000F 8000F

+0.3

106838

106839 +0.1

-0.5

-0.4

-2.4

-2.3

-2.3

-1.9

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

This is to certify the materials furnished on this shipment are in conformance with the requirements, specificaticdrawings of the above referenced customer purchase order. Inspection an tes records are on file and avai1Acustomer review.

// Quality Assurance Inspector

57 HARVEY ROAD
LONDONDERRY, NH Quality Assurance M er03053
(603) 432-WIRE
FAX (603) 432-0435

IN ERROR
10000F

-0.1

-0.4

mns, and
lable for
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Q/A RECEiTNG REPORT

IL%

REPORT NUMBER Ar4 -i1iGqen
DATE RECEIVED '-7-'1d
DATE INSPECTED 9 - t9 -4
INSPECTED BY: CJ ma to

FORM
1/29/93 

Cqi

.C;!

CLIENT/PROJECT NAME ' ) I / T1 Vft
CLIENT/PROJECT NUMBER \\lob).7).57-'17),6
RECEIVED FROM_ O _ _ __-
ERO ECLLOCATION Omena Pnint I ab

- t | |- .I A



PURCHASE ORDER

Vendor:

Bill To:

r - "-

Omega Point Laboratories, Inc.

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

PO Number:

1139-0

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

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 A UPS Ground MS-i 139Q-11960 18/26/94 1

Quantity Unit Extended
Item No. Description Ordered Price Amount

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

2. Calibration Data 1

"See Special Instructions Regarding
Purchasing Specifications for QualityAssurance Requiremen1,
QA Approval rz-
Date ____S___Q__

iraerea ay: Cle-da ranton

I Project #: 11960

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 2000F, 4000F, 6000F, 8000F
and 1000OF traceable to NIST

Total

Shipping

Tax

Invoice Total

Ship To: --

-F1 X< ------ 44# un4
-



PMC CORPORATION
s I57 HARVEY ROAD, LONDONDERRY, N.H. 03053 * (603) 432-WIRE

- -/ SPECIALIZING IN WIRE, CABLES & TEMPERATURE

F SOLD TO r F SHIP TO

- {; -j R r: , . *- - * ', --. " 1- - at ^ .n. r . . - ...

AF. - .C

I L

|DATE RECEIVED CUSTOMER NO. E ,0 ° T | PMC JOB NO.I 3 . 1 4"-'~ . * >r jz r . I | -* I

*. -'_ f * .

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

r. ; -.L ;

I . J

.lb.. SILVER AT S

AL INSTRUCTIONS:

. I .
i - . :I

I

/TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE SASE-
1I f

i !

CUSTOMER P.O NUMBER REQUESTED SHIP SCHEDULED SHIP CODE 1
1I MFT 5t1~~

SHIP VIA F.O.B. TERMS 2 CFT5 FE

3. POUNDS - LOT. .,- .- ,I,7:-EACH NET 8 OTHER

i-1- 11 1
I

. .

, - -

.

.7br;~~ .,.. 2! '::

L

.- ;. I :.,'- , ::-; I
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CERTIFICATE OF CONFORMANCE

TO CMEGA POINT LABORATORIES INC.

16015 SHADY FAT.LS ROAD

FTMFNMORP- TX 78112-9784

PMC P/N

KK-TA /TA-24

QUANTITY

DATE

CUSTOMER PO#

JOB #

CUSTOMER P/N

1 272895 1

8/31/94

1139-0

18959

SPEC

MS-11390-11960

ALL OF THE FOLLOWING WIRE SPOOLS HAVE BEEN
Nr, ((PQ ) 1R878 AND (NrFr- ) 18579 - -

ADDITIONAL INFORMATION (IF REQUIRED):
IN ERROR IN ERRC

SPOOL NOS. 2000 4000

106461 - INSIDE

106462

106463 - OUTSIDE

+0.5

+0.6

-0.2

-0.1

MANUFACTURED FRCM BARE WIRE REEL

)R IN ERROR IN ERROR IN ERROR
6000 8000 10000

-2.4

-2.1

-2.6

-2.3

-0.3

-0.1
ALL SPOOLS ARE TAKEN FRCM LARGE MASTER SPOOLS IN ROTATION.
BEGINNING OF FIRST SPOOL AND END OF LAST SPOOL.
CALIBRATION RESULTS ARE TRACEABLE TO NICT ANID MEE=i SPZCIAL
DEFINED IN ASTM-E-230 AND OaMPLIES TO MIL STD 45662.

CALIBRATION SHOWS

LDIITS 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. Inspectionand/est records are on file and available for
customer review. -

0
)AAO)

Quality Assurance Inspector

-Q alit As
Quality Assuranclyan -fr

57 HARVEY ROAD
LONDONDERRYNH
03053
(603) 432-WIRE
FAX (603) 432-0435

* I/-?-I
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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- II 3qeQ-IlIlq

Thermocouple Wire

PMC Corporation
57 Harvey Road
Londonderr=. NH 03053

(iaMe)

(603) 432-9473

TECHNICAL EVALUATION

DESCRIPTION: Teflon Coated Thermocouple Wire

DOES IT PERFORM
SAFETY FUNCTION?

DOES ITEM MEET CRITERIA
OF CGI DEFINITION? Yes

TECHNICAL EVALUATION
PERFORMED BY:

Project manager
Date ,9/s/f

-- -4I.WW*LLL %-±.LL.LUL4L.LVL1

Item meets all three criteria of CGI listed below:

a) not subject to design or specification
requirements that are unique to nuclear
facilities; and

b) used in applications other than nuclear
facilities; and

c) is ordered from manufacturer or supplier on
the basis of specifications set forth in the
manufacturers published product description.

VERIFIED BY:

Q/A Manager I
Date 8 q ,

,-G.

YES:

- , �

Material testin an A"A nmn >1S- A



TECHNICAL EVALUATION Page 2 of 3

PRODUCT:

SPEC NO:

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

TEST

Teflon Coated Thermocouple Wire

KK-TA/TA-24

H S- LI3Zq - Lt qO

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

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

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

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

ROJECT MAN
DATE &/Y,'

VERIFIED BY:

Q/A MANAGR
DATE



TECHNICAL EVALUATION

PRODUCT:

SPEC NO:

KK-TA/TA-24 Thermocouple Wire

MS- I I Bq W - I 1 b y

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: A/ 51 9 ,-C _

Page 3 of 3
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OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER:

VENDOR:

VENDOR PRODUCT NUMBER:

PRODUCT DESCRIPTION:

MS__ If 3q &e - Iel/0

PMC

KK-TA/TA-24

Teflon Coatd Th-PrmnColipl Wirp

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

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

Std. Temperature-EMF Tables

for Staadardized Thermocouples

Temp. Range +32°F to +545°F

Special Limits of Error ±20F

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 sellees
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 aU tests specified herein.

TEST

ASTM
E230-93



PURCHASING SPECIFICATIONS
564

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 PACKINGISHIPPING
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 AO &js N

AVL Verification
Class: B

4 A Po

0

#01.I '

Pacea 2 of 2



PRODUCT CODE: TA/TA

Our customers have grown to expect only the
highest quality products from PMC. We are
continuously committed to meet the specific
needs of industry and our customers. This
construction includes Teflon' PFA insulataion
extruded on the single conductors which are
then laid parallel and jacketed with Teflon PFA.

Teflon PFA (perfluoroalkoxy) was released in
1972 by Dupont. It possesses similar properties
of the other Teflon products such as outstand-
ing electrical characteristics, resistance to
virtually all chemicals and excellent flame
resistance.

PFA is a true thermoplastic material extrudable
by conventional means, and available in long
continuous lengths. This construction provides
flexibility and toughness with stress crack
resistance, resistance to weather, non-aging

* LcA

characterisics, and low
coefficient of friction
for ease of pulling
through conduit.

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

PFA Insulated
Thermocouple Wire

Calibrated conductors
for high system accuracy

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

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

I i

THERMOCOUPLE 20 SOLID J-TA/TA-2O K-TA/TA-20 T-TA/TA-20 I =-A. .A-20 N-TA/TA-20

_ _ _ _ _ _ _I_ _ _ _ _ _
THERMOCOUPLE 24 SOLID J-TA/TA-24 - K-TA/TA-24 T-TA/TA-24 J E -A -'4 N-TAJTA-24
TUCQRArIInI M Ann rn . -. ... -. --. -

does not have TFE's solder iron resistance.

The thermocouple grade products shown are
used to form temperature sensors and the
extension grade products become the intercon-
necting link in the temperature sensing system.

You will find our qualified sales and engineering
staff eager to assist in selecting a design to
meet the requirements of your specific applica-
ton. Variations of this construction are available
upon request, including aluminum Mylar to
reduce noise problems found in so many of
today's plants.. Typical applications include aircraft and ;
automotive engine testing, rapid transit cables
and down hole cable in the oil indus :'

*Registered trademark at l. DuPont Inc.

E -TA7A-30 N-TAiTA-30

The above pan 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

DATA SHEET 12

56C

G W I

I I

GRADE OF
WIRE

PART NUMBERSGAUGE
SIZE

WIRE
TYPE TYPE J TYPE TTYPE K 'rYp Pr1 TV=F U

I "n1V1u%,UUrLt au WMLI J- IA/[A-30 K-TAi7A-30 T-TA/TA-30

.. 1
� 1:_ . I

I

.i

i

-I� i



Color code
& initial.k alibration

Irances for
thermocouple

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 (1.10C)

Constantan- (-) +545°F (+285°C) to +1400'F (+750°C) ± 75% . 4W

Chromelm(+) vs. K YELLOW/RED BROWN -330°F (-2000C) to -165°F (-110C) ±2%
*Alumel-h (-) -165°F (-1 100C to +32°F ± 40F 2.2°C

+32°F (0°C to +545° +285°C) + 40F 2.20C 2°F (1.1°C)

Copper (+) vs. T BLUE/RED BROWN - 330°F (-2000C) to -85°F (-650C) +1.5% + .8%Constantan- -85°F (-65°C) to +270°F (+130°C) +1.8°F(10C) +)9°F(.5°C)
+270'F (+130°C5 to +660OF (+350 0C) ±.75% ±.4%

Chromel Th(+) vs. E PURPLE/RED BROWN -330°F (-200 0C) to -270°F (-170°C) ±% 1.8 0F (t°CConstantan "'(-) -270F (-17 0C) to +480°F (+250°C ±3F (1.7°C) ±1.80 F (1°C
+480°F (+250°C) to +640°F (+340°C ±3F 1 .7C +.4%
+640°F (+340°C) to +1600°F (+900°C) ± .5% ± .4%

NicrosiP' (+) vs. N ORANGE/RED BROWN + 32°F (0°C) to +545°F (+2852C) + 4°F (2.20C) ± 20 F(1.1°C)
Nisiln"(-) _ +545°F(+285°C) to +2300°F (+12500C) ± .75% +.4%

*Iron vs. Constantanri' JX WHITE/RED BLACK + 320F (0°C) to +400°F (+200°C) |±4°F (2.2°C) |±20F (1.1°C)
Chromelvs.'AlumelTh KX YELLOW/RED YELLOW +32°F (0°C) to +400°F (+200°C) |±4°F (2.2°C) |±2°F (1.1°C)
Copper vs. Constantanrm TX BLUEiRED BLUE -75°F (-600C) to +210°F (+100°C) |±2°F (1.10 C)|± 1°F (.5-C)
Chromel tmvs. ConstantanT * EX PURPLE/RED PURPLE +32°F (0°C) to +400°F (+200 °C) |±3°F (1.70C) +2°F (1.1°C)
Nicrosil"mvs. Nisil Th  NX ORANGE/RED ORANGE +32°F (0°C) to +400°F (+20 0 °C) ±40F (2.2°C) ±20 F (1.1°C)
Copper vs. Copper Alloy SX BLACKIRED GREEN +75°F (+25°C) to +400'F (+200°C) ± 12°F (70C)

__________________ RX

Msqnetic N0TE - Perem: limits aoroy dlfecay to lemoerntuns in -C units, but for IF equiltints Thermocouole wire atnnot be e)veCtsa to Met
Traoe markl Hosunts mig. Co. are aliaed to ft numbers ot F MG0w ut below the c poimn (.32-F). me limits at error 0t temDerstUres below te ct

I i e LmQ (IF) (Temo. IF - 32rF) X penugej Pom uness sa acitiatme ot ourcnse

INSULATION NOMINAL NOMINAL NOMINAL APPROX. SHIP.GAUGE INSULATION JACKET DIAMETER WEIGHT LBS.CHARACTERISTICS INSULATION JACKET SIZE WALL(NSc1) WALLNCHES) INCHES) PER 1000 FT

SPECIFIC GRAVITY 2.15 2.15 20 .008 .010 .068 X .116 12
DUROMETER HARDNESS 55 55

TENSILE STRENGTH
p.s.i. (min.) 4000 p.s.i. 4000 p.s.i.

ELNAIN'Omn) 30 0%24 .008 .010 .056 X .092 7ELONGATION `Y~min.) 300% 300%

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

ABRASION RESISTANCE VERY GOOD VERY GOOD 30 .004 .006 .030 X .048 2
CUT THROUGH
RESISTANCE GOOD GOOD

MOISTURE RESISTANCE EXCELLENT EXCELLENT

SOLDER IRON
RESISTANCE VERY GOOD VERY GOOD
SERVICE 5000F(260°C) 500¶F(2600C)
TEMPERATURE CONTINUOUS CONTI NUOUS

550eFY2880C) 550°F(288°C)
SINGLE SINGLE

EXPOSURE EXPOSURE
FLAME TEST NON- NON-

FLAMMABLE FLAMMABLE
- n -.

r IlGINU rULI rT > hipmernts will be invoiced at PMCs prices in eft at int of shictnt. Ouctalions amt given with an esdaion clase and onces. trs and coinditions ate subije to chad t
11611oW Cnor nouCe. PMC wilt. howmo malik every a3tei to hold to Cufewt quote pn s All prics quotd are in United Stats cuaency, and st[ be suoett to conecson forr eror ss otherwise statd in writing to PMC.

[POOLS & COILS >All stimelints. unless sxcified otterwis by PMC. ame naot on non-teturnable rete. soools or coils in one continuous Iittn
pES & RETURNS> l damfor iotst or incorrecnttmal nrst be made within 10 dys eaftfeitt iothet r Sto whichsuhdaim ptin t Goods may only bret ned for 1adi o Imnon tn of ttthe da auor ion. Goods Mgare secia in any way suall not be rned to rMC u Ma rnea rtr or any rtson. wallotiot wntwtn autanzion will be retfusdantd mruned al shpgs expasen. A return ruest nlust be peS5e tPrir our Loriornder. N.H. sas olfi.

TOLERANCES > Die to allowaies in tanduactunno procses for wire. cOet and similar prodix PMC resaves the right to sphi a variabon ol I10% from otaitirhty ot 0 goods ordeted.pt toklances sho are nomatt. Shipping wehs arm an awae of alt typs of conductots and arta for turntinq onty. These wei"ts can vay siouDsy ac to
dif "aa S of spoob reds anid/or condcors.

The maneal contned in lis document is presd in good tin aidei edi to bet rdie and w at Hoer beuse testing conditons nuy vary aid noW mate orinormion that tiy tbeprovided in whole or pa lby otters bmaye by ourncontr no aee expressor irtlie s gei es and PMC Carooraion can suno lhlity forresues obtained or tdanages incuffed trough mt aPoPiaton or tt te s pdo E PMCi nT sesme gtit nto s an eq nro ta on all re~m nowl eiftr

QI

nne^euo an. rev - >

(a 1990 PMC Cnrnnran;iz v l



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.:

Equipment Description:

Omega Point Laboratories, Inc.

200 Channel DAU

1042

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

Calibration Sources: Digicator Digital Calibrator,
Model #CL-466, Serial #703297

PERFORMANCE:

Better than -0.49 / +0.84 on all 200 channels

Cafijb ~i n Performed/A proved by:

e ert W. Stansberr<I
Fire Test Technologist

1!;l
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Omega Point Laboratories, Inc.
16015 Shady Falls Rd..

Elmendorf, Texas 78112
800-966-5253 FAX 210-635-8101

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

92022

5-28-94

11-28-94

Manufacturer:

Model No.:

Serial No.:

Omega Point Laboratories, Inc.

100 Channel DAU

1041

Equipment Description:

Calibration Sources:

100 Channel Data Acquisition System with
Fluke Computer Front End

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

PERFORMANCE:

Better than -0.62 / +1.49 on all 100 channels

Cailibration Performed/Approved by:

Herbert W. Stansberry II,
Fire Test Technologist



Omega Point Laboratories, Inc.
16015 Shady Falls Rd..

Elmendorf, Texas 78112
800-966-5253 FAX 210-635-8101

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

92023

9-14-94

3-14-95

Manufacturer:

Model No.:

Serial No.:

Equipment Description:

Calibration Sources:

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

PERFORMANCE:

Better than -1.21 / +1.54 on all 416 channels

red/Approved by:

Wr'bert W. St sberry II,
Fire Test Technologist

j

iArl

- t-
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Q/A RECEIMNG
CLIENT/PROJECT NAME OfiftAk d A
CLIENT/PROJECT NUMBER Rp -
RECEIVED FROM -

PROJECT LOCATION Omeaa Point Labs

REPORT w

tb. REPORT NUMBER -A Il - op L
Q DATE RECEIVED - I -9q

DATEINSPECTED I-W\79
INSPECTED BY: C1 -adW1n-e

QUANTITY MALRC C~A'EXETO, ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MA/N EXCEPTION REMARKS

_ _ _ _ _ _ _de~ Re~d R. - - Hoid Rip*r -

MJLTIk.JX ILL~ IL & ___ - - - ~

- -= - - - -= =- - -- -

FORM
1/29/93

c-fl
-5I

ci

r , ,.
v 7



PURCHASE ORDER

Vendor:

Bill To:

Ob, I
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
|7/19/94 I Their Truck 8-2-94 | 30 l

Quantity Unit Extended
Item No. Description Ordered Price Amount

Digital Calibrator
SN# 703297 - Calibration Service

"Sep Spncial InstrIctions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval QG -Jc1 --.
Date I - e - i-

special instructions

1

Ordered By: Cleda Patton

I Project #: OPL Equipment

$60.00 $60.00

I I __________

Total

Shipping

Tax

$60.00

Invoice Total $60.00

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

1.

Please include Certificate of Calibration and
Calibration Data Sheets

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

PO Number:

1131-Q

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



5 6 -E Q U I P M E N T D E L I V E R Y R E C E I P T

Rothe Development, Inc.
-os Services Division
inclair Rd.

2wnntonio, TX 78222-2099
Date: 08/01/94
Control: 556

(210)648-3131

Company: Omega Point Laboratories
Contact: Ms. Connie Humphrey
Address: 16015 Shady Falls Road

City: Elmendorf, TX 78112-9784
Phone: 635-8100

Item W. 0. # Customer P.O. Mfsr. Model Serial No. Description

1 44184 1131-Q Omesa CL-466-L-1 703297

fed by:

Disital Temp Calibrator

Date:

RDI303 
a--1of 1 a--s

RDI 3003 Page I of I Page~s)



'K'oihe 2eveefopm en-I, f9nc.

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099

210-648-3131 FAX: 210-648-4091

METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY 5 ' (

TRACEABLE TO NIST

CHARGE # 107 CONTROL # $6 - 8477

WORK ORDER # 44184

RECEIVED FROM Osa Point Laboratories DATE 07/20/94 MFG 0leg&

U ADDRESS 16015 ShadY Fl ls Road PHONE# 6358100 MODEL CL-46-L-1
S. Elmendorf, TX 78112-9784 I

CONTACT (NAME) Ms. Connie Humphrey FAX# V SERIAL # 70297

M PURCHASE ORDER # 1131-Q M TYPE Disital Temp Calibrator

CUSTOMER COMMENTS TAXA3E 8.25% ACCES.

-REPAIR CALIBRATION DATE C CAI BSNTE RECEIVED IN SPECS.
OPERATIONAL CHECK RECEIVED INOPERAilVE
CALIBRATION CAIRTOZAT NEVLRCEVDI PC

DATE DUE 5 6 a j RECEIVED OUT OF SPECS.

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

REPAIR LABOR HRS. SERVICE CODE

Fi*STS TOTAL

REPAIR LABOR

SHIPPING

Al? TEAR DOWN CHARGE

CAUBRATION 1J& i0

TAX ~_

;TbTAL -7 C

TR#'s Z 2 f ZGg, ig O
COMMENTS ( tA A o .'
WORK PERFORMED:b |

RH q °F
RH. , -;6 %

SPECS: & RDT

PROCEWF: R 1T OTHER
RDI 2002

SHIP VIA: DATE: RECEIVED BY:



- t

- -

- -

Rothe Development Inc.
-Metrology Services Division

t

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

Certificateof Ca-libration
35555 CAL DATE: 07/29/94

DUE DATE: 01129/95
ISSUED TO:

CONTROL:

Omesa Point Laboratories
16015 Shady Falls Road
Elmendorf, TX 78112-9784
635-8100 . .

556 - 8477

MFG Omega

MODEL CL-466-L-1

SERIAL # 703297

TYPE Digital Temp Calibrator
SPECIFICATIONS: MIFG
PROCEDIlE: MFG RECEIVED IN-SPECS r
: :WORK ORDER : 44184 OUT-OF-SPECS I
.CUSTOER PO C: 1131-0

-AIl Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
-i-irements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through
-- kary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:

Temperature 74oF , Relative Humidity 34X
.Test Report Number and Calibration Standards Used

Ref M - odel # ffsr Serial # Description Cal Date Int Cal Due
TR 20 5700A FLUKE 4605002 CALIBRATOR 05/25/94 3 08/25/94
TR 30 3458A HP 2823A01926 DMlM 05125194 3 08/25/94
TR 208 PT138P Losan 9424-3- TEPERATURE PROBE 06/14194 12 06/14/95
TR 150 TRC-III OMEGA 41007 ICE POINT REFERENCE 11/02193 12 11/02/94

Test Report Numbers
DCV FLUKE CERT# DH70

FLUKE CERT# DP30. 1ST TEST# 250839 -
IST TEST# 251316

Hz WWVB Transmission

INSPECTED BY
COMMENTS:

RDI 1001

fl"' A- A. ¾r xS . !.NS.\

.ivw ii wh X V a = W ljS jaz v-1 X-WM. T kiii+-' v b -MV - ^ xqa %"M- z - w; ; 'Z \qb-ft



ri t3ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA :OMEGA CL-466

CUSTOMER:

WORK ORDER: 4H I2 4

SERIAL: -70320

DATE:

TECH:

INST NO:

z q 7u(8V44
I I

S -4 7 7 -

CAL DATA TAKEN INCOMING
OUTGOING

CONDITION IN TOLERANCE
OUT OF TOLERANCE

READING

- act (a
3 2. 1

\100. 1

75QDO

l 7-5, O
So5o.o

1-100.0

READING

- -oq. S

l.

5qql,

!Apa O

READING
- I OL. o

t00,0
zqql

I-Z4q.'g
1-to.p
7--oo. l
ZZ50 .Z

Z o -.3

/'l

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
22.251
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
+/- I.8
+/- .8
+/- .8
+/- .8
+/- .8
+/- .8
+/- .8
+/- -.8

DEG F
-100

32
100
300
500
750

1000
1250
1500
1750
2000
2250
2500

Cofp-qqpg,'1 bnar^e



U I -.

TYPE K DEG C READING TOL

-3.553 -100 - Rot,_ +,- .8
0.000 0 .D +/- .5
4.095 100 +/- .5
12.207 300 .5
20.640 500 .5
31.214 750 75q. +/ 5
41.269 1000 IOM1+/- .5
50.633 1250 (2s,+/- .5
54.125 1350 13J502 +- .5

TYPE T DEG F READING TOL
-5.341 -300 -300.3 +/- 1.5
-4.149 -200 -20,.3 +/- 1.5
-2.581 -100 - '00.3 +/- 1.5
0.000 32 3 +/- .6
1.518 100 qq +/- .6
-6.647 300 2 79 .6
12.572 500 -4i/- .6
19.095 700 3Lo . +/- .6

DEG C READING TOL
-5.439 -190 -_____3 +,- 1.0
-3.378 -100 o, +7- 1.0
0.000 0 +/- .4
4.277 100 +7- .4
9.286 200 +/- .4
14.860 300 +L/- .4
20.252 390 3+9- .4

TYPE E DEG F READING TOL
-8.404 -300 - zq_ s +,- .7
-6.471 -200 - zop, +/- .7
-3.976 -100 - 00 , +/- .7
0.000 32 , +,- .7
2.281 100 c +/- .7
9.708 300 i2 ,7 +/- .7
17.942 500 4 ! +/- .7
28.854 750 74( . +/- .7
40.056 1000 Q___ _ +/- .7
51.246 1250 1250, +7- .7
62.240 1500 \50O.o +0- .7
75.024 1800 \00rI +7- .7

DEG C READING TOL
-5.237 -100 C . +7- .4
0.000 0 .0 +/- .4
6.317 100 t+/- .4

21.033 300 zq - .4
36.999 500 4A % +S- .4
53.110 700 4  + .4
68.783 900 qO.O +/- .4
76.358 1000 I +D- .4



MV INPUT
-10

0
10
30
50
75

100

MA INPUT
0
5
10
15
20

TOL
.01% OF
RDG+/-2CT

READING

- q ,q9q
100.00

READING

O, 0.00l2;. 060

TOL
.01% OF
RDG+/-2CT

C. p.



G REPORT
CLIENT/PROJECT NAME XWQ& 'rf& 9 ti L u),6-
CLIENT/PROJECT NUMBER MPB ER-A
RECEIVED FROM
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER 13 77 - _o_ _

DATE RECEIVED - ')- -1 4

DATE INSPECTED ________

INSPECTED BY:

cONID CERT.

ITEM DESCRIPTION P.O. NO. QUANTIT I.D. NO. MATL T EX CEPON ACCEPTANCE REMARKS

StJ-. -ID 3A±iZ - .-#-4Qct JJaiA V \)-\ \ \ - s+ 7L 32'n7 - / _ t ==-Q

- - - - - - -

| u |l\ \| |-|^ S5| | 1

FORM
1/29/93

Cs.

Q/A RECEM

, . , -
,-
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OMEGA POINT LABORATORIES
CALIBRATION DATA SHEET

DIGITAL CALIBRATOR
OMEGA ENGINEERING MODEL CL 466-L

SN# 703297

Calibration Dat t Next Cal. Due on or before:. P/ 24

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):

4 o/lL s/,1,7 17W/
4i 4n ai7z7 I'd T/

IF9

Ship Date:

Return Date:

P.O. #:

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

2 ~//K5~/9/(-

v?/el/9?,



PURCHASE ORDER

g'So PO
V.1

Vendor:

Bill To:

Omega Point Laboratoriesr~r. -

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 .1 FAX: (210) 635-8101

PO Number:

1112-0

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via F.0. B. Date Required Terms
2/174/9 Their Truck -- 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Digital Calibrater1
SN# 703297 - Calibration Service

2. Delmhorst Moisture Detector 1 S. -M44eTU
Model BD-8, SN# 5855 qd
Calibration Service

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval (b 2afftti~-..~
Date ~-A --g4

Ordered By: Uonstance A. Humphrey
1 Project #: OPL Equipment

Invoice Total -$2201 0fr

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

Special instructions
Certificates of Calibration traceable to NIST

Total $220-WD
Shipping

Tax

I



E 9 U I P M E N T D E L I V E R Y R E C E I P T

Rothe Development, Inc.. logy Services Division
Sinclair Rd.
Antonio, TX 78222-2099

(210)648-3131

Date: 02/25/94
Control: 556

Company:
Contact:
Address:

City:
Phone:

Omega Point Laboratories
Ms. Connie Humphrey
16015 Shady Falls Road
Elmendorf, TX 78112-9784
635-8100

Item W.O. 4 Customer P.O. ffsr. Model Serial No. Description

42180 1112-0
42181 1112-Q

Omega CL-466-L-1
Delmhorst ED-8

703297
5855

ved by:

Digital Temp Calibrator
Moisture Detector

Date:

RDI 3003 
Pane 1 of 1 vase(s)

r5 r'J-'

2
2

Pase I of I Page(s)RDI 3003



kodie 2eve/opmenl1 C9nc.

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099

210-648-3131 FAX: 210-648-4091

METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY

TRACEABLE TO NIST

CHARGE # 107

d04

CONTROL # 556 - 84n7

WORK ORDER # 42180

RECEIVED FROM OeWa Point Laboratories DATE 02/14/

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

CONTACT (NAME) Ms. Connie HtmPhrey FAX#

PURCHASE ORDER # 1112-0

CUSTOMER COMMENTS TAX E 8.25m S Oe'je 4 k .i ir

REPAIR
OPERATIONAL CHECK
CALIBRATION

94

00

CALIBRATION DATE-,

DATE DUE

MFG

MODEL

SERIAL #

TYPE

ACCES.
RCVD.

Daega

CL-466t-Ll_

703297

Digital Temp Calibrator

vf04h jIe

RECEIVED IN SPECS.

RECEIVED INOPERATIVE

RECEIVED OUT OF SPECS.

, T I ,
COST ROTHE TECH. OUR P.O. #

REPAIR LABOR HRS. SERVICE CODE

F. .RTS TOTAL

REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CAUBRATION

TAX I 2a

sTOTAL

TR # s Z4 0 0 37....,.,;,-TR#'s2 30) )"I", z3
COMMENTS -

. Q, ijp tOud ;f.l .

WORk PERFORMED:tI

T °F

R.H.___%_

L 1..Zej. A 4oo .

SPECS: (@ RDI

PROCERK~: (a DI OTHER
RDI 2002

SHIP VIA: DATE: RECEIVED BY:

so k

U-
S
T

vi
E
R

�.1.

CKT REF # QTY. MFG PART #
& 4 4.

DESCRIPTION

4,

<~ ,$

- - -

.a, e

I

wal

/_'11
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Rothe Development Inc.
Metrology Services Division

5&8

4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648.3131 FAX 210-648-4091

Certificate of Calibration
9 .r CAL DATE: 02/24194

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

16015 Skady Falls Road
Elmendorf, TX 78112-784
635-8100

MODEL CL-46-L-1

SERIAL# 70297
556 - 8477

TYPE Digital Temp Calibrator
SPECIFICATIONS: MFG
PROCEDURE: Ws RECEIVED IN-SPECS I[
WORK ORDWR : 42180 OUT-OF-SPECS E
CUSTOMER PO t: 1112-0

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet theO-uirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through
mary NIST Calibration or Secondary Calibration Derformed by other Metrolouical facilities. Ambient conditions:

Tem

Ref
TR:
TR
TR
TR

tperature 72OF , Relative Humidity 2T/.
Test Report Number and Calibration Standards Used

M Iodel # Nfgr Serial # Description
20 5700A FLUKE 4605002 CALIBRATOR
30 34MA HP 2823A0196 DM
150 TRC-III OMEGA 41007 ICE POINT REFEIENCE
243 138P LOGAN 9350-1 TEIPERATURE PROBE

Cal Date
11/26/93
11/26/93
11/02/93
12/21193

Int
3
3
12
12

Cal Due
02/26/94
02/26/94
11/02/94
12/21/94

- Test Report Numbers
DCV FLUKE CERT# DH70

FLUKE CERT OP30
*NIST TEST# 250839

NIST TEST# 251316
Hz WV3 Transmission

INSPECTED
COMMENTS

RY c 1 ,A 4

RDI 1001

v Z~~~i&WMA41 b i 'S^;'i b~~~~~ - ..'W -I .*.>/..tb-iVbi# v t1 .' $ -

7Nsa z Is XMIF - cg I~ *\ - - X w s sr i S -w E W *eis gaq 22azs 3jgr

k3,-



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA : OMEGA

WORK ORDER # 42 120
CUSTOMER Q A 4 ",+ "6s .
SERIAL 703 2Q7

DATE __4 _ _ B _ _

TECH # I I

RECEIVED IN SPECS V. RECEIVED OTIT OF SPECS

RECEIVED INOPERATIVE

INCOMING
z200.0

ccq~7- q O %

'7 4q -'
C, k t. 8
,24.q-
1500.0
Pi oo. o

INCOMING

~0

5q(A'g

INCOMING

- C)0.092. 0

4qCi

ZOOOA. 07I240i 7

25). 0

OUTGOING
-Zoo.Q
-3oo. O

7 Gc
4,Aq.%
7,Aq.8
Qtqctca
1240,'a
1500.0
V100.O

OUTGOING

0
CA

OUTGOING

-00.0

2000.0
221Z.0
*2 5DO.

CL-466

TYPE J
-5. 760
- . 492

0. 000
1. 942
7.947
14. 108
21.785
29. 515
37. 688
46.503
53.525

-4.632
0. 000
5.268
16.325
33. 096
51.875

TYPE K
-2.699
0. 000
1. 520
6.092
10. 560
16.349
22.251
28. 148

r33.913
39.485
44.856
49.996
54.845

-DEG F
-200
-100

32
100
300
500
750

1000
1250
1500
1700

DEG C

-100
0

100
300
600
900

DEG F
-100

32
100
300
500
750

1000
1250
1500
1750
2000
2250
2500

TOL
.6

+- . 6

.6
+/- .6

6
.6
.6
.6
+ 6
.6

TOL
.5

+/- .5
.5
.5
+ 5
.5

TOL
+/- 1.2

.8

.8
8

.8

.8

.8

.8
/-.8
+-.8
+-.8
+/ 8
+-.8



TYPE K DEG C
-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

.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
6.999

K. 110
68.783

-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

76.358 1000

INCOMING

. 0
CA. 9

/250. 0-
t3<D. 0

INCOMING
-30Q 4
-20073

4NCMIN

INCOMING

- F0555

sI .t

INCOMING

-. 4.

Tq

I NCOX IsNG

2qq .q
4ACA.
iuctA
sqc(, .0
124 .2

OUTGOING

'2o0
"74'

1250.0

OUTGOING

-3100.
- 3o0-

-2-0 3

OUTGOING

-- 00.0

OUTGO ING

-200.0

3Z 00-

(Acs'g

= RAI

-I AA

n j J

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



XV INPUT
-10

0
10
30
50
75

100

MA INPUT

INCOMING

I 00
.A q

4 .

INCOMING

.Dot

(A Aqu Lit

OUTGOING
- CiA q

00

q 'AŽ
O74 UOI
I DoC. Do

OUTGOING

4 .ql

15, DDO
Z70,000

0
5

10
15
20

TOL
.01% OF
RDG+/-2CT

TOL
.01% OF
RDG+/-2CT
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0/A RECEIVING REPORT
CLIENT/PROJECT NAME ( QL

CLIENT/PROJECT NUMBER OP ;
RECEIVED FROM O 4
noo ,r- d,'T I ^rVATI rl K frmana Pninl I ahc

REPORT NUMBER 137/ - OPL
DATE RECEIVED a - -- 4
DATE INSPECTED -- A - Cd

"%nc vc D . (I + 7 -, 1E

- - --

QUA TITY ~~c("I) CEM. CEPAC
D.TNOY MAIL FWco) CCO~NEAIE EXCEPTK)N5 CEPAC REMARKS

ITEM DESCRIPTION P.O. NO. I. D. NO. YIN YIN INTEORIYA fold AANEMR

____5______ | Io3 A | 5 | ,lq;LEe53 >' | 215 - -] = -

-Ltd#S\ i&9Os It\O3P 1 \ -_ 5 S~ Y YXa

,~- - -- =====

_ _ _ -U-

_ _ _ _ _ _ _-s - - - -r=- -W- A- -t-3- - -

FOFIM
1129/93



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1103-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via F.O.B. Date Required Terms

1i 3/94 UPS Ground 30 l

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

"See Sp~riw! lsnr rc¢tions R garding
plus tax & shipping Purchasing Specifications f r Quality

Assurance Requirents."
QA Approval
.Dat I - -

Special Instructions Ordered By: Cleda Patton

Project #: OPL Equipment

0

Total

Shipping

Tax

$50.00

Invoice Total $50.00

to

'V 4c

Floyd Passmore
Metroplex Metrology Lab
2312 Municipal Parkway

Bedford TX 76021

Please include Certificates of Calibration and
Calibration Data

I



V- 41I

TEST No 424132

M XETROPLEX METROLOGY LABORATORY A

INCORPORATED P.O.BOX 210249 2312 MUNICIPAL PARKWAY
BEDFORD, TEXAS 76095-7249 BEDFORD, TEXAS 7=021.442

METRO (81n 28-749

Certificate of Calibration C
We cety the accuwacy oV thi Mc Daniet ConAot, Inc. 0t-

to 100 Liquid Fitted PSI Gage, Mod.# None, S/N 92LE003,

4Lubdivided in 1 tb. inctementz, prLopevty o6 Omega Point

Labo'a.toiuez, Inc., 16015 Shady Fatt Road, Etmendot%, Texa.. *

The accuwacy o6 thiz inst'ument has been de.t£vmned 6oom

Re6e.'ence Standad6 whiLch have been cotiboated 6kom MG.te:'L

StandaAd& which we4e ce.tiLeed by The NationaL In titute o6

Standwad and Tecdnotogy.

The accuwtcy o6 thiz pQ'tes6e. gage meet.t att the e.quiAementz 2

o6 Fedeit. Speci4cation& GGG-G-76E, GG-G-66-B and InetbLment

Caoib'ation Pwoceduke (I.C.P.) No. 025A and M20. The.

catib'wtion cext4iLcadton o6 thii titwument i6 in comp!iance.

with MIL-STD-45662A. Thiz inztrument ha4 been catibiaoted in

an upxight po&ition at 72°F 45%RH. 7

In'twument used in catibwation: ChandteAt Dead Weight Te.teA,
S/N 20759 (Cat. 12/28/93 Due 12/28/94). NIST TeUt 1737/229495.
Expitte: 10-2-94.
Received Condition: In To£teance;
Technician ID: #4
LABORATORY DISPLAYED INDICATED DEVIATION LIMITS
WEIGHT PRESSURE OF OF OF
PRESSURE PSI GAGE PSI GAGE UNCERTAINTY

10 10 0 0
20 20 0 0
30 30 0 0
40 39.9 -. 1 .1%
50 49.2 -. 8 .1%
60 59.3 -. 7 .1%
70 69.3 -. 7 .1%
80 79.4 -. 6 .1%
90 89.4 -. 6 .1%

100.5 +.5 .1%

,Oa4  Pte6ident

~~~Wta£ PazzmotLe fG

Dat Cat: 1 -20-94 .;Z
WIL-STD-4562A Date DUe: 1-2 0- 9 5

. . > . . -WP/kb

.II

. 1

TEST II
WITH I



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

INVOICE

METROPLEX METROLOGY
--:LABORATORY

No. 4253 '-- J
Refer to above number in
correspondence regarding

this charge.

2312 MUNICIPAL PARKWAY

PLEASE REMIT TO PO. BOX 210249 |
| BEDFORD, TEXAS 76095-7249

SOLD
TO

BEDFORD,TEXAS76021 Fdamu;y 1, 1994

SHIP
TO0Oiz Pos(At UbabotAt e, Inc.

16015 Shay Fae Road
Etendo&6, TX 1812-9784

swe

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

Masters at Repairs and Calibration
of Precision Measuring Instruments

PACKING SLIP

1214) 635-8100



ur
PURCHASE ORDER NO.

PAGE 1 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES 17 PIECES GROSS WEIGHT 9440 LBS.

PRODUCT DESCRIPTION

TVA Part No. 158100
THER.MO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 1 "

OUANTITY

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 wecitten Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. , .

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

David d''ry~nE/ 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

r5 9'

DATE
BILL
MODE



ur
PURCHASE ORDER NO.

PAGE 2 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE-...".

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

Item 02

No Shelf Life On Conduit

QUANTITY

5 Pieces

3 Pieces

10 Pieces

10 Pieces

BATCH NUMBER

F9-105037

F92-09051

F92-11018

F94-03018

28 Pieces
(In 2 Cartons)

This will certify that the above listed THERMLO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. Ja or "

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

avid O'Brya'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

rq.( -:

DATE
BILL
MODE



PAGE 3 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

QUANTITY

16 Pieces

BATCH NUMBER

F94-04005

Item 03

No Shelf Life On Conduit
16 Pieces

(In 1 Carton)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. L 2

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

David O'BryaiKE'/ 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
59 4

PAGE 4 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES See Page 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. %

An fteed9 godZ'
DATE
BILL
MODE

OF SHIPMENT: 30 June 1994 David O'Bry'antS /
OF LADING: 21334 Manager Quality Control
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

F94-02053



lET
PURCHASE ORDER NO.

PAGE 5 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. 438300
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3"

Item 05

OUANTITY

3 Pieces

5 Pieces

BATCH NUMBER

F92-10009

F93-06008

8 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

IA6t/? "Ag t-,
OF SHIPMENT: 30 June 1994
OF LADING: 21334
OF TRANSPORT: DYNAMIC TRANSIT PREPAID

Iavid O'Bryanal / '

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

9c

DATE
BILL
MODE



ur
PAGE 6 of 13

PACKING LIST

AiD

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA PART NO. 1384X6 - THERMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x6½' NOM.

ITEM 06

OUANTITY

1 PANEL

4

1

1

7 PANELS
(ON 1 PALLET)

BATCH NUM3ER

F93-11048

F94-02012

F94-03018

F94-06051

NO SHELF LIFE LIFE ON PANELS

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

-EtT' I T.- -1Aloe. .......... cagac
DALn:: 3U June IYY4
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

David O"Bryanit /
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.



PAGE 7 of 13

PACKING LIST

PURCHASE ORDER NO.

AND

CERTIFICATE OF CONFORMANCE
C OE N. T

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION OUANTITY BATCH NUN=ER

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

If iLk j
David OtBryant | '

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

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 QUANTITY 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.

vail: 0u June 1YY4

BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

David OBryafit /
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



I

CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY DATE OF SHIPMENT 30 JUNE 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMM 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

10.16

8.5

SPECIFICATION

10.5 + 1.5

8 +

ITEM 08

EXPIRATION DATE: DECEMBER 1994

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

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 THE LOT
ACCEPTANCE DATAAIS AVAILABLE FOR EJAMINATION.

REVIEWED BY: /2.4 8 ), o7 DATE: 30 JUNTE 1994 PAGE NO

PAGE 9 of 13 5 0 -

21334

. 1
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PACKING LIST

AND

CERTIFICATE OF CONFOP1LANCE

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 NUMBER

F062494

(IN 1 CARTON)

Item 09

This- will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

Eavid O'Eryan 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
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PAGE 11 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

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

QUANTITY

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

1 CARTON 112691
(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 aiy C
Manager Quality Control

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

El
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PURCHASE ORDER NO.

PAGE 12 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

OUANTITY

10 Pieces

BATCH NUMBER

F94-02053

Item 12 10 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THEEUMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

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

tavid O'"Br-yart /
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



'Er PAGE 13 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO.

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"

BATCH NUMBER

F92-02005

OUANTITY

2 Pieces

1 Piece

1 Piece

6 Pieces

F92-03029

F94-02012

F94-04005

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. Xv . }

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

Mavid OiBryanF 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

603

27

DATE
BILL
MODE
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PAGE 1 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE-

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

TEMPERATURE RECORDER 030117 CHART TAPE NO.

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"

Item 01

QUANTITY

16 Pieces

BATCH CTREER

F94-02053

16 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMLO-LAG Materials shipped

under Contract Order No. TV 92362V, to Omega Point Laboratories San

Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured

and written Quality Control specifications for Tennessee Valley Authority

c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.

This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David 0'tryant

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

27
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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.

DATE OF SHIPMENT: 30 June 1994 David O"Bry
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207
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PAGE 3 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA Part No. 238100
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 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. J.

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

David O=Bryant /
Manager Quality Control

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

DATE
BILL
MODE
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PAGE 4 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE
, . .

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

Item 04

OUANTITY

8 Pieces

BATCH NUMBER

8 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David O'Bryant
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

F94-02053
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PAGE 5 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 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. * A -A

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

Ivid O'Bryant2
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 6 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA PART NO. 1384X6 - THERMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x6½' NOM.

ITEM 06

OUANTITY

1 PANEL

4

. 1

1

7 PANELS
(ON 1 PALLET)

BATCH NUM4ER

F93-11048 v--

F94-02012 --

F94-03018 >-'

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.

-s x __ .1 or " n T .-alnA ti~e it~ _Vain.: ju June 1YY4

BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

'Davnd 'Br Qaltt / C
Manager Quality Control

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

El
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PURCHASE ORDER NO.

PAGE 7 of 13

PACKING LIST

AND

CERTIFICATE OF CONFO14ANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 6½'

ITEM 07

NO SHELF LIFE ON PANELS

QUANTITY

9
9
b
.9
7
14

46 PANELS
(ON 4 PALLETS)

BATCH NUMBER

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

6V_

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 6'Bryantt /-
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

C6<'~

, . ..

diuafiaA..-
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PAGE 8 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE
I, .

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION OUANTITY BATCH NUMoBER

THERMO LAG 330-1 SUBLIMING
COATING

TROWEL GRADE

ITEM 08

1 x 5 gallon pail containing
temperature recorder

EXP. DATE: DECEMBER 1994

SHELF LIFE SIX MONTHS FROM DATE
OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F
TIMES

2000 LB.
(40 x 50 Lb.

Pails)

(ON 2 PALLETS)

AT ALL

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

A /a,° e -4
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
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21334

CERTIFICATE OF ANALYSIS

CUSTOMER

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

RP EASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT N`MBER

4-05093

QUANTITY

2000 LB.
(40 x 50 LB.
PAILS

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.16

8.5

SPECIFICATION

10.5 + 1.5

8 +

ITEM 08

EXPIRATION DATE: DECEMBER 1994

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 F AND BELOW 100 0F AT
ALL TD2ES

HIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
TR LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS

LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEWED BY: DATE: 30 JUINE 1994 PAGE NO. 1
I IC *- -g r

v. .1 -l

- ,
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PAGE 10 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORM4ANCE
I, .

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

TEMPEPUATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 type 304
stainless steel, plain weave,
8 x 8 square mesh wire cloth,
0.017 dia. wire, or equal.

OUANTITY

100 LB.

BATCH NUM-GER

F062494

(IN 1 CARTON)

Item 09

This'-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994 L62 It -
BILL OF LADING: 21334 David O'Bryant
MODE: DYNAMIC TRANSIT PREPAID Manager Quality Control

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

615,
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PAGE 11 of 13

PACKING LIST

MAD

CERTIFICATE OF CONFORMANCE
I.,

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

OUANTITY

100 LB.
(3 ROLLS)

BATCH NUMh7ER

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

1 CARTON 112691
(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

David 0'Brygnt / I
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
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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

10 Pieces
Item 12

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. 1

DATE OF SHIPMENT: 30 June 1994 David O Bryant J
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

C I .'

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE
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PURCHASE ORDER NO.

PAGE 13 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

QUANTITY

2 Pieces

1 Piece

1 Piece

6 Pieces

BATCH NUMBER

F92-02005

F92-03029

F94-02012

F94-01 05

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.

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

David 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

DATE
BILL
MODE
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Q/A RECE'I
CLIENT/PROJECT NAME TS I / TUA

NG REPORT

CLIENT/PROJECT NUMBER ItW4 0 O97 W-97L 91;V-4
RECEIVED FROM Ts I
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 14t3 -I_1__0

DATE RECEIVED __ __ -_ _
DATE INSPECTED PE3 -T
INSRPFCTEn RY:

QUANTITY MALRC OAR ECPIN'ACCEPTANCE
ITEM DESCRIPTION P.O. NO. QU IT 0 I.D. NO. MATL Y/N WEGOYR ACCEPTTI REMARKS

Ordef- - - - Accept Hold f -l^

_ 0 0 o t%-ol-YY __ -

-IV
___ - -== ____ - - = ==_ -= - - 8

- - - - - ----- = -- --

FORM
1/29/93



PACKING LIST35:00
SOLD I Thermal ScienceTO 2O20 Cassens Drive

St. Louis, MO

Omega Point Labor-ator ies16015 Shady Falls RoadElmendor ff, Tecxas

78112
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Ken

SS-oo0-j 170-36
Moll, 3X 8 .017 t304:; 36" A
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- t
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MATERIAL RECEIVED BY

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

ITEM DESCRIPTION P.O. NO. QUANTIT I.D. NO. MTNtD YN INEGRIR ECETION ACCEPTANCE REMARKS
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PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

N/A CFART TAPE NO.

1 CARTON

N/A

GROSS WEIGHT 30 LBS.

PRODUCT DESCRITION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

0UANTITY

25 LBS.

BATCH NUT GER

N/A

Item 10

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V.. to nhreeda 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

Ik2U¢1J0 iJg-
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

a,, ,. . A, - -- . , - ,



THERMAL SCIENCE INC. FAX HO. 3143491207

8/3/94

Cal Banning
Vectra cdo Omega Point Laboratories, 1nc.

16015 Shady Falls Road
Elmendorf, Texas 78112

Dear Sir;

The in-house retain sample of Thermo-Lag 330-1 TrWel Grade batch #93-11049. was

examined and tested. The results were within our published quality control standards.

Based on these results, the expiration date could be extended to read January 1995.

The new expiration date would not include the extension of the original written

warranty or any Implied warranty.

Note that the sample tested was not received from the storage facilities of Omega Point

Laboratories.

Regards,

d O'BryaMnt
QO( Manager

THERMAL SCIENCE, INC. - 2200 CASSENS OR. . St. LOUIS. mo 63026 * (314) 349-1233

leb.I. 209901 (Anrwwrbck6 TSI UR) a Telcopler 31JA) 349.1207

l 3 14:7 
3143491207 PPGE.002

AOrz 3-94 WED 14:20 P. 02
C' 9 zu
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TEE PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. 1085-Q c/o Al DATE: i 1 n S0a 1 c) g

TEMPERATURE RECORDER 030128 CHART TAPE NO. 10

TOTAL NO. OF PACKAGES see Dg 1 GROSS WEIGHT see Dg 1

PRODUCT DESCRIPTION

Thermo-Lag 330-1 Subliming
Coating - Trowel Grade
Mfg. Date Nov. 24; 1993
Item 9

Shelf Life: Six (6) month.
Storage Conditions: Above

Temperature Recorder
Item 10

QUANTITY

70 X 50 Lb Pail
(3500 Lbs)

s from date of shipment
320F and below 100OF

1 Recorder

BATCH NUMBER

93-11049

N/A

This will certify that the above listed THERMO-LAG Materials,
shipped under Purchase Order No. 1085-Q c/o #1, to Omega Point
Laboratories San Antonio, TX, Meet the requirements of "Specifications
for the Procurement of Fire Barrier Materials 0784-00001-S-01,
Rivision 3" for Nuclear Management and Resources Council (NUMARC)
1776 Eye Street, N.W., Suite 300, Washington, D.C. The material
meets the requirements of the purchase order. This material does
not contain asbestos.

DATE: 10 Dec 1993
BILL OF LADING: 21069
MODE OF TRANSPORT. C.V. SOHN PREPAID

BM.AE . EVANS
MANAGER OF OUALITY CONTROL

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

CUSTOMER

Omega Point Laboratories

6868 Alamo Downs Parkway

San Antonio, TX 78238

DATE OF SHIPMENT December 10, 1993

PURCHASE ORDER NO: 1085-Q do #1

RELEASE NO:

-CUSTOMER PART NO: Item #9

PRODUCT DESCRIPTION: THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER

93-11049

Mfg. Date:
. 24, 1993

I&| #9

QUANTITY

70 X 50 Lb. Pails

(3500 Lbs)

TEST NO:

A-2

A-3

DESCRIPTION

Wt/Gallon

DH

ANALYSIS SPECIFICATION

10.13 10.5 + 1.5

8.36 8 +

Temperature Recorder (1) with the shipment

Material Expiration Date: June 1994

SIELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 F AND BELOW 100 F AT
ALL TflIS

S IS TO CERTIFY THAT. THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
,LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATEPIAL IS SUBJECT TO TEE CONDITIONS

STED ON TSI'S INVOICE. TEE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEWED BY: December 10, 1993

-

-

-



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.: 8/24189
DATE REVISED: 7/7189
By A. Thorpe

HMIS HAZARD RATINGS
LEAST o HEALTH HAZARD 2
SLIGHT 1 FLAMMABILrTY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

A

PRODUCT NAME:

PRODUCT CLASS:

SECTTON I - PRODUCT TDENTF[CATTON

Thermolag 330-1 D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:

Latex Fire Resisive Coating D.O.T. UN Number.

none
Cold Water Paint

SECTION I - PHYSTCAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BO1LING POINT (at 760 mm Hg): 220-240 F
VAPOR PRESSURE (at 20C or 68F): nil
EVAPORAnoN RATE (ether = 1 ) much slower
VAPOR DENSITY ( air = 1 ) : 0.6
Volatile Organic Content (VOC): < 0.1 lb/gal

SPECIFIC GRAVITY (water = 1): 1.3
WEIGHT PER GALLON (lbs.): 10.6
PERCENT VOLATILES BY VOLUME: 45
SOLUBILrTY IN WATER: Very

SECTON m - HAZARDOUS COMPONEMS

TRADE NAME

Crystalline Silica (quare)
(total dust)

(respirable dust)

Ammonia
Fibrous glassconinuous filament
(total dust)
(respirable dust)

CAS #

14808-60-7

1336-21-6
65997-17-3

I I

PERCENT
TAY Vnl~T TLA- . - -. .~ 1AL.L JiA..ULn I y.Ir~

OCCUPATIONAL EXPOSURE LIMITS
ncu A n10T A '" I

1-, *7

<0.1 %
1-5 %

30 mzern3

%SiO2 +2

,lpmgjm3

%SiO2 +2

50 ppm

15 mg/rn3

5 mg/m3

0.1 mgnm3

25 ppm

10 mgIm3

Indica;es toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372
Carcinogenicity of Silica: NTP- No IARC: Yes Z List Yes OSHA Reg, Not as carcinogen
Appears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there is
sufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for the
carcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTP No IARC: Yes Z List No OSHA Reg No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

Page 1 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThefmoLag 330-1

SECTION TV - FTRE AND EXPLOSION HAZARD) DATA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT: Non-combustible

FLAMMABILITY LIMITS LEL: NA UEL NA

EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not bum but will smoke and spatter if exposed to flames.Frefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.
HAZARDOUS DECOMPOSITION PRODUCTS: :Thermal oxidative decomposition can produce toxic gases, includingoxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILITY UNSTAB CONDITIONS TO AVOID Not applicable
I STABLE X

LAZARDOUS MAY OCCUR | CONDITIONS TO AVOID: Not applicableOLYMERIZATION IWLL NOT OCCUR X I

SECTION VT - HEALTH HAZARnDDATA

THRESHOLD LI<iT VALUE: See HAZARDOUS COMPONENTS list in Section I.

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 l5minutes. Consult medical personnel.If on Slin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.If Swallowed If conscious, give two glasses of water to drink Get immediate medical attention.

SECTION VIr - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED : Keep unnecessary people away. Contain spill withinert material (sand, earth, ect) and transfer the material to containers for recovery or disposal. Keep spill out of sewers andopen bodies of water. Floors may be slippery, care should be exercized to avoid falls.

ASTE DISPOSAL METHOD : Burn in adaquate incinerator or bury in an approved landfilL

SECTION V* - SPECIAL PROTECTON INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.
Page 2 of 3



MATERIAL SAFETY DATA SHEET PRODUCT NAME: TherrnoLag 330-1 631
bEIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wc MSHAIOSH approved

suitble for vapor, mist or dust concenuatons acountered.

PROTECTIVE GLOVES: Inpervious. co lied rubber EYE PROTECTION: Safety glasses

SECrTON TX - SPECIAL PRECAUTMONS

PRECAUTIONS TO BE TA1ZN IN HANDLING AND STORAGE: Use only with adacuaze ventilation. Prcvent prolonged
breathing of vapor or misL Prevent contc with eyes. Do not take intrnally. Keep out of the resh of children. *,

STORAGE TEMP. MAX 100 F MEN 32 F

OTHER PRECAUTIONS:

The information and recommendations contained herein are based upon data belived 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 deternine 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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NUCLEAt ENEt6T INSIITUOI

August 23, 1994

Ms. Connie Humphry
Omega Point Laboratories, Inc.
16015 Shady Falls Road
Flmendor, I'X 78112-9784

Dear Connie:

This letter authorizcs Omega Point to releasc up to twelve containers of trowcl
grade Thermo-Lag 330 material from NET stock (batch number 93-11049) to Mark Salley
of TVA, in exchange for an, equal number of containers of trowel grade material from
WVA stock to be delivcred later this week.

Please contact me if you have any questions.

Sincerely,

Biff Bradley
Senior Project Mamiagcr

REB/

1778 I SIREFT. NW, stilil dOO WASHINC.110N. nMC: 7(XXM-3lig MIONt Q20r soON. lx 2-02.705.4019

202 7851498 PiGE. 002FMG 23 '94 10:8



0/A RECEITNG REPORT

PROJECT LOCATION Omega Point Labs

REPORT NUMBER IA)A> - tI 19
7 DATE RECEIVEDZ. - -

-DATE INSPECTED______

INSPECTED BY:_________

QUANTITY ~XMALF-O CW ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL Y/N CaR EXCEPTIAN REMARKS

_______ Orde 71 - - -

oflP~A 33O l M \ 0 qA-s-onoq 3 y X G %-

_ A- _I_ D A V q4-0o K-t > r

.0t 0 -fi D FqA-5ooi_ Y X &

____________ ts 1t '6 7 F4-oME4 - ,

, ~_ t 4 . o 545 X >'2; YpJ D 4 P FA4c4 02 ?

d( -7 C) R A-moos<5i4z y y cro <* L 1. ER A bc 4 Y y

vs sv 1\ F O1 O 4 5-0o-)0 / YG J
_ _ _ _ _ _ _ w_ X Y I

_ _ 4 t_ FA_ & O- 1 X X Cvvd A3 -- K
_ _ _ _ _ _ _ _ _ ,_ _ 0 0 _ __ y 3A, --

_ _ _ _ _ _ _ ~ h Ž > 0 F W A~ X

I'A ) -I___E) F_4 -____~

_ _ _ _ _ _ - - - q -iDb~

FORM
1/29/93

PC -(e
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CLIENT/PROJECT NUMBER -71YE-7, 'X
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Q/A RECE
(

IG REPORT
CLIENT/PROJECT

CLIENT/PROJECT
RECEIVED FROM
PRO.JECT I OCATI

NAME Is / /1JA
NUMBER I glk 1s -t- q-)3 3 N-38
I Ts I

ON OmAna Pnint Labh

REPORT NUMBER IA - lk 0 t(6D
DATE RECEIVED _ -_ __-_4
DATE INSPECTED I -¶4
INSqPECrTED RY: (LV j

ITEM DESCRIPTION P.O. NO. -UANTIT I.D. NO. Y/N Y/N OTAII R EXCEPION ACCEPTANCE REMARKS
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_Is P____l o __A-O1O4 y Y C t

|~~~D~C,: .)A 0 O l| ) 3| b| q Cqo| ff | 6 X tlk
'S *t 6 Fqc~lqc4&-Ž~. >/ &

3 s-9%-~ 0r 4- Y vp
___ __ Fq3 - C~q Q7 y y C-t

I FI I I I IS y I V

_ _ _TYPI 304 t/ Yk _

FORM
1/29/93

0-v
o



must be Iegibly filled in, in Ink, in inoelibte rancti, at ay rtmaetan ,.UonOatss

THIS SHIPPING ORDER Impressioc, and retained by the Agent 6 3;
RECEIVE, subject to the classifications and tariffs in effect on the date of the isse of this Shipping Order,

the pioerty desrbend ett,. in apparent goad orr, ecet as noted (contents ano conditionfitlon d1 eontettnni d acwkes unkhont.n rn ntted.o consgned ana odeeritasd as a d Destaoa s W careean r Ithee 0 caattW calm oe uno e

thmhighout this cortdrWt an eteaong arny person or coarWation in possesseion oat Ittt oroty unOe the coatct) agrees to catry to dasat lace GI delivery at sea destinat.on or. ,or. i ou otrew to Cow to another carn ron 'ne

mmte to saia destination, a tttautaaay agreed as to esch carrer ot an or any Of aid otrry oaer aa or any portn ot sasS rute to destinatin. and as to each aerry at anry tatm, ientetresa ih al or any d said WtOOerty a &titey Sry e

to .oe nttorrrn hereunder staa be suOteCt to as ye terann and condltions at tae Untotn Oornesttc Stratghte ati Ladin set torth t1) in Unitorn. Freight Cfesitcaton in ettci on tt oate wehd d thest a rad or a aiwatr mhornt e ,

2t the apotl caCie motor carrier ctiatcatetn or tarif d tris is a rtor carrer snent Shixter e hreby cearrtes tet no a ta h deat wamnt 55 the man ate sad crttcondt i tnste SW o d 1 tdN, .t tfortt an VW Cttslcatn s ,, tuft tCt' gdm,'

the tarteoo0tateson Of thOn shttent. sad the sard ters and cotaritioneam ane ferey areed to by the shoroet a acceted tor htimed lam iss asasta
71k -77 >,w-; , 1, .*-.t4y,-Sr . *< rs ' t ^ - R *-.-

S23fl SO 1"i01 k..rs~~ ka~'C1

rCqrripr DrYM1IC RAINSIT PREPAID ragent's No. __ _ _ _ _ _ _

Consigned to TE 1"iESSEE VALLEY AUTHOR.ITY c/o OMEGA POINT 1ABOPATOPRES

Destination 16015 SHADY FALLS ROAD State of County of

Route- ELMEN1DORFF, TX 78112

Delivering Carrier Vehicle or Car Initial No. ________7___

I .. -I _.__ - I r f cas- fi-r 7 -c

NO
Paaes

2.

3

2

'4.#

i HM

N 'Iiil

I

KINO OF FACKACE. DESCRIPrON OF ARTICLES SPECzL MARKS ANO EXCEPTIONS

&LT LETS CONTAINI1r:: :,. .;. .

TRETMO LAG 330-1 SUBLIMING COATING

TROWEL GRADE a eTVAoPART NO. TG-330

.60 x 50 LB. PAILS . . J,
STORE ABOVE 32F AT ALL TIMFS

I x 5 rGal. Pail Containing Temp. Record r

PALLETS CONTAI:EING:
.- iHERMO LAG PREFABRICUED

TVA PART NO. 1584X6

5/8.1 NOMINAL 4' x 6'
N-IET- C -O NrTAIN N

PWiLETS CONTAINING:

, a CARTONS:
29 FIECE$

V ! CA:RT'UC]N1: .

10 PIJECES

1 CARTON:
10 PIECES

V 1 CARTON:
10 PIECES

V'1 CARTON:
10 PIECES

PANELS
30 PANELS

TVA PART- NO. 15$400

..JVIA. PARPTI .ND. .5.3834 0

TVA PART NO. 158340
3/41 4 . . .. .

TVA PART NO. 158100
... -

TVA PART-
it'

NO. -38100

V/1 CA^1RTON: S&SS SKIN ASTm E4-37 Type 2(
ss-plain wea,# 8x8 square mesh wire clot

'~~ ~ ~~~ ~ ~ ~ ' 5 '' '' t .,-

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

t Vare trut Iar,
lo C homol I 11Fate,

. .. Sc

3500 LBS.

200-; LBS.;-

. 90 .. . L.B S

90 LBS.

)80 LBS.

190 fLBS.

* 4 50 LBS.

tThe nore boxes used for this shipment conform to the specitications set forth in the box maker's certtitcate thereon, and all other requirements of Rule 41 of the Consoidated

Fnaanht Ctssdifcation.

t This is to certify that the above named articles are property classified, Described, packaged. marked and labeled. and are tn proper conditton for transportation, according

to the applicabk? regutations of the Department of Transportation.
'it the shiptent toves 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

I Shippeer's imtflht in lieu iof stamp; not a poart of Bill of Lading approved by the Department oi Transportation

NOTE-Where tle rate is depenrcnt on value. shippers are required to state specifically in writing the agreed or declared value of t pro

T ed-Whertie d valte of the ope ty is hemby specihcalty stated by the shipper to be not eceeding
L~L~elare

ENT iS CORRECTLY DESCRIBED I -ra assay a n iSean ovso ss,
r=1.neno - scs a -e - 0 ais U, n -t0,mq

n-a .a .1 -a. .ne ;a i rn r ee

no esn. cb ra aot et UP in 30 at as - "tt o a,. 30 te n o,

WrvVEIGHT IS . LBS I -a' 3o 15

THERMAL SCIENCE., INC.

0 - -f wr -.s fid flia' Mm-irar tf qhinrntr

Shipper, Per
92nn Cassens Dr.. St. Louis, MO 63026

Conditions of applicable btli s

lading, if this shipment is to oe

delivered to the consignee

without recourse on the

consignor the consignor sha,
sign the following statement:

The carrier shall not makc

delivery of this shipmer
without payment of freight an.
all other lawful charges

Per
(Sgature of Conssigor '

If charges are to be prepaic-
write or stamp here. "To 0c
Prepaid.'

Received $

apply in prepayment of tr
charges on the proper'
described hereon

Agent or Cashier

Per
(The signature hef

acknowledges nly the amoL

prepaid.)

ies Advanced:

C. 00. Armt

ICoiecthon Fee_ _ _
Irlactatysu . _ _

Agent must detach and retain this Shipping Orft
and must sign the Original Bill of Lading.

-I - -

i ... I ... . .

I � :------ ---- I .. .. . I r

mopmwqmomqiw � -1 '-

11164-

-, ,

..........

.

oe.1

- i

k,.,,

:
.;...� �31� � I I lvlz �

I -me r,.

orl:



ur
PACKING LIST PAGE i. of 10

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. TVA CONTRACT NO. TV92362V 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.
(6o 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.

AVDOI BANT
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

63

71

7350 LBS.

94-05093

94-08008



Page 2 of 10 6hs

CERTIFICATE OF ANALYSIS

CUSTOMER

TENNESSEE VALLEY AUTHORITY DATE OF SEHPMENT 18 AUGUST 1994

% OMEGA POINT LABORATORY

16015 ST-ADY FALL RTD

ELMENDORF, TEXAS 781r2

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: TESTING/

RELEASE NO:

.CUSTOMER PART NO:

THEBMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMlBER

94-05093

QUANTITY

750 LB.
(15 x 50 LB.

PAILS

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

AN.ALYSIS SPECIFICATION

10.16 10.5 + 1.5

8.5 8 +

EXP. DATE: FEB. 1995

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

HIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
tWTH 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 EXAKINATION.

REVIEWED BY: _______________DATE: 18 AUGUST 1994 PAGE NO. 1
U,- /

I

51 21398

r-

.



Page 3 of 10

CERTIFICATE OF ANALYSIS

CUSTOMER

TENNESSEE VALLEY AUTHORITY

%OMEGA POINT LABORATORY

DATE OF SHIP7{-T-

PURCBASE ORDER NO:

18 AUGUST 1994

TESTING/

16015 SHADY FALLS RD.

ELMENDORF, TEXAS 78112

PRODUCT DESCRIPTION:

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUKBER

-08008

QUANTITY

2250 LB.
(45 x 50 LB.

PAILS)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYS7S SECIFICATION

10.01

8.31

10.5 + 1.5

8 +

EXP. DATE: FEB. 1995

SBZLF LIFE: SIX EONTES FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 F AID BELOW 100 0 F AT
ALL TIKES

KEHIS 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 INVOZCE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEWED BY: / 4fi en DATE: 18 AUGUST 1994 PAGE NO

I

(3Ž'

21398

. I

-



ur
PURCHASE ORDER NO.

Page 4 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEfPERATURE RECORDER 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 1584X6
THERMO LAG RIBBED PANEL
NOMINAL 5/8"
4' x 6W

QUANTITY BATCH NLHBER

1
1
4
7
16
1

30 PANELS
(ON 3 PALLETS)

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, 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.

DAVI O"BRYANT
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



Page 5 of 10 Is

ur
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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 QUANTITY

TVA PART NO. 158400
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.625" + 0.125" NOMINAL
SIZE: 4"

BATCH NU3MBER

1 PIECE
1 PIECE
4 PIECES
8 PIECES

15 PIECES

29 PIECES
(IN 2 CARTONS)

F92-08038
F92-10031
F94-06051
F94-06082
F94-07003

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet
requirements of TSI's manufactured and written Quality Control Spec.
This material does not contain asbestos.

DAVI wO RY XT 7e
MANAGER QUALITY CONTROL

DATE: 18
BILL OF
MODE OF

under
the
for TVA

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

71



Page 6 of 10

PACKING LIST

AND

CERTIFICATE OF CONFO.RMANCE

DATE: 18 AUGUST 1994PURCHASE ORDER NO. TVA CONTRACT #TV92362V

TE`-IPERATURE RECORDER 40 C'HALRT 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 NU!3ECR

7 PIECES
3 PIECES

10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

A&-rr d'R "4 i
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

ur
6 4

71

F94-07023
F94-08003



Page 7 of 10

'Er
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORM-ANCE

T

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. 158340
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.625" + 0.125" NOMINAL
SIZE: 3/4"

QUANTITY BATCH NtJY3ER

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

6,4

71

F94-02053
F94-03047



ur
Page 8 of 10

PACKING LIST

CERTIFICATE OF CONFORMALNCE

PURCHASE 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

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.

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

A-VID O'BRYA1T / /
A\NAGER QUALITY CONTROL

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

71

F94-07014

('.-'A(?7 Y, 1, , cl��



Page 9 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO.

TE2{PELATUR.E RECORDER

TVA CONTRACT #TV92362V

40 CHART TAPE

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

DATE: 18 AUGUST 1994

NO. 71

See Page 1

PRODUCT DESCRIPTION

TVA PART NO. 158100
THERMO LAG PRESHAPED CONDUIT
SECTIONS
THICKNESS: 0.625" + 0.125" NOMINAL
SIZE: 1"

QUANTITY BATCH Nr-13ER

1 PIECE
5 PIECES
3 PIECES
1 PIECES

10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

-4
D.

.. M
DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

AE QULIY CN
MANAGER QUALITY CONTROL

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

.I z Y

F92-11009
F93-09045
F93-09047
F94-06051



ur
PURCHASE ORDER NO.

Page 10 of 10

PACKING LIST

AND

CERTIFICATE OF CONFOR.MNCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TE22EIRATURE RECORDER 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 Type 304
stainless steel, plain weave
8x8 square mesh wire cloth
0.017 dia. wire

QUANTITY

50 LBS.
(IN 1 CARTON)

BATCH NIT!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 O'BRYA4T
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

U ii '2

71
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0
PORT0/A RECE1NG REF

CLIENT/PROJECT NAME : /I I TVA
CLIENT/PROJECT NUMBERI lqloO - qI553-
RECEIVED FROM TS I
PROJFCT I O(ATION Omena Pnint I ahb

NO. ~ c)mAT EXEPEORRMAK
ITEM DESCRIPTION P.O. NO. a IT I.D. NO. MATL Y/N R EXCECIO' ACCEPTANCE REMARKS

x2/2 P ~--F4tz - - -X -w - =

.v . 1 S ,Oat g q4- t9'oo Y Y 6toc I'u4 X

_ KA C) - e Fq4-OyN Y IN MGf - -=R W

Ix4el xq4IAY tz o A o FFq-to)To0 Y Y 6to ,

| |A ||c Oc | Fq4-ot3 Y | 6 t J 1tJsA' A-/ 0 t cO Iq-W Y Ge 6M6 <b\ X

ill '~ *A4 F 10 O F4 - O2O; 7 0 YM Y 6mt
NA 0 lo 0 Fq4 -o'c Y sol 4o94-°g4_____ PJrl C) I. C) FS q4 - 3 Y 6 _ c

__ JA C) F- IA - oR Q Y E6oon 4 X --

S __4 - 14 9 4 - Y -4 ==

%1 1%) * D 1-h O 8v F4A-8 t Y Y ( h 4

.l M r 1q - 0 4-roo - YA, --

A lA _ F "4to4 Y Y Y <-
__ _ _ _ _ _ AJ4- 0 io 9 A4-o'oos ,V j ot tI3 - -

_ _ _ _ _ _ _ _ _ AI/ o _ _ _ I &Elob I \ J

FORM
1/29/93

REPORT NUMBER 14 8q -*A lI
DATE RECEIVED 9~ -DIazI
DATE INSPECTED___ _-____14 _

INSPECTED BY: ___________

-PLSW I q S



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME Vs9,St / T)-
CLIENT/PROJECT NUMBER I k klor) - -7S5 3 -SS
RECEIVED FROM -iTS f

PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER 14 l-II qGO
DATE RECEIVED_ __-_6 - _94
DATE INSPECTED q - a q4
INS.PECTED RY:

ITMQUANTITY MALRCOM CE NARr.'~:FlNITMDESCRIPTION P.O. NO. I.D. NO. YATN YIND CcNTNER ~CPI, ACCEPANCEREMARKS
~%A~A.MA.Xy 4 O~C(~ Orde __ -x -s i.Acc- Hold _

C) 90 ± j b . - -

-- =-' - - - - -= ---

FORM
1/29/93

C..

-po-� C), 0-�7 ;;L-



STRAIGHT BILL OF LADING - SHORT FORM - ORIGINAL - NO-i NEGOTIABLi

RECEIVED, subject to t~te classifications and tariffs in effect oo the date of issue of this )riginal Bill of Lading,

the tanrty deswibed beow. 0 aari ntOd orde r, eiett a msted contltts arendon d =WtW t5 P .taa unk,0l -ked asnoreas and dened as ftinented baeiD. tir Snad Cetr Iei'sr (the -d carriee
outha it tf eontraw as na t any ws or co aratnm i oossen aofale mper lrx tila eca) ageei io cr a deW- at s deatinaesn a _ n mim ce-- tw o t diver tto ind 1M M Ito

Mr to aS dtanwtaan n aIt a eluallY aWerm. ad io eacn carrwl of all o any oo sand topperytm war anl r anry one of said o..e to destnatis. and to each to at any lae twetee t as . any of 5a wrtv. to warr

to be Po sCe hervaidli gnata be subtagct to a0l the tens anrd contittor of ti'e Und~arll Owrs~ntic Staignt Big o1 Lading set wtol Il iin Urslot~ Finei Clanarfrcaoin in etiat a flut dae -W d this is a 5 i Ord a m1555W dslop t orM

121 ih the aprcabe istor carter e Ciasasicats or tanid ias ah a anoter carne 0rnL Shtper htry cartit tnat ht a failrtiar wih an the terms and eond d the ad WI dg (. s.t 101 an the iaailerain or td ra"
the ratnsortnas at ta Sipmsent. and tn said tar-,s and conaiste ate Pebty agreed b by rne snihva and acceped lor taled and hls aan_

ELISCIENCE, INC, T-2
;. MISSOURI 63026 - / 19 94 Shippe's

Carder DYNAMIC TRANSIT PREPAID Agent's No.

Consigned to OMEGA POINT LABORATORIES c/o TVA CONTACT NO. TV92362V ,wosW ae tortaaPt-for "Mm atnehQW

Destination 16015 SHADY FALLS State of County of_

Route ELMENDORFF, '7T 78112

Delivering Carrier Vehicle or Car Initial - No._2 _: 7 N
' - , . . - - -1

F- ^..S~',::

KIND OF PACKAGE. DESCRIPTION OF ARMcLES. SPECLAL MARKS AND EXCEPIIONS
I I . I +

PALLETS CONTAINING:
-THERMOIAG-PANELS ?22-PANELS--- r----

.NOMINAL,1" , 4' x6½'ITEM (1 .

'ALLETS CONTAINING:
'=RMO-LAG--PANELS'`- 17 --PANELS -
NOMINAL.5/8" - 4_'x6Y'.,_ITEM 027=-,

,ARTONS CONTAINING:
THERMO-LAG PRESHAPED TCONDUIT -16 PCS :>

-1,L25O!.! +-O.25O"f- SIZE: ~5"r-E1-O 3,..
?ALLETS CONTAINING:

THERMO LAG 770-1 PANELS "306PANELStf 7

3/8"-NOM;40"x94" NOM-.---<-ITEM 04-zv777
PALLETS CONTAINING: _,

THERMO LAG 330-1 COATING-TROWEL GRADE :

-1O x-50 LB-."'P.ILS- --- tITEM-b05r 71v
,TORE 1 .ABOVE,]f.MD .B.ELOW..OO ATALL T

?ALLETS CONTAINING:
T=EwRMO-LAG777O`-ICOATING-TROWEL'GRADE
--20.x-50 LB -. PAILS,. 6 T

STORE ABOVE 32f AND BELOW lOOf AT ALL TI

3TAINLESS STEEL BANDING ITEM 07
T121 x-0.20"x 200 ft. 8 ROLL - -.

'TAINLESS-STEEL -CLIPS 1.kt t <-'ITEM-O8&-7,.-
000 clips (1 box).

STAINLESS STEEL TIE WIRE TE
->16~gauge---- v- 1 ROLL---7",7-

STRESS SIN-ASTM E437 tvpe 304 ITEM 10
stainless steel, 'plain weaveoi.x;8k t.

, PAqTte sh-re -clo-th-o -7-f a ziwlzerW
1 R2 rNT T.

Is Correcom)
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77�77777=
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/- if

Subject to Eection / or
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
t5ignature of consignor.)

If charges are to be prepaid,
write or stamp here, "To be
Prepaid."

Received $ . . tc
apply in prepayment of the
charges on the property
described hereon.

h WW 'A__111v -ar - -4 , -S __ _ _ _ _ _ _ _ _ _ _

77777.97 75,.01 [tn~nI~y
5 ~~l

7777~~ -7-7 -777=7 r

tThe fibre boxes used for this shipment conform to the specifications set torth in the box mnaker's certiticate thereon. arid al other reqyrernros cr 0le 4 1, ot the unStoiCaIe
Fmriht rlaowtificahion

tThs is to certify that the above named articles are PooPerly ctassiafed described. prkaged, marked and labeled. and are in proper condition for transportation. according
to the applicable regulations of the Department of Transportation.
*f the shanmn,? rnones titween two ocrts by a carrier by water, the Law reoutires that the bill of lading shall state whether it is carrier's or shipper's weight'

t Spper's irnprint ' lieu of starn
NOTE-Where the rate is depere
The agreed of declared value of

WEIlG.HT IS

Agent or Cashier

Per
(The signature here

acknowledges only the amount
prepaid.)

Charges Advanced:

$-

no. rnot a part of Bi of Ladiing approved by the Department of Transportation. C 0. 0L SHIPMENT
dent on value, shippers are required to state sPecifically in wnting the agreed or declared value at the property.
the property Ls hereby speciftically stated by the shipper to be not exceeding

C. a D. Amt

Y DESCRIBED. e. ction Fee___________
d~e gl-a D--- d Tr k .' "GMFee

LBS - - ' , Pe Shipper Total Chages
I P nin ,sT raPer________________________

THERMAL SCIENCE, INC.

Permonent r-ot nffie addrrsss oi hinrntr

Shipper, Per Agent, Per_ _

2 snn ens Dr.. St. Louis. MO 63026

No.
r-k HM
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PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES GROSS WEIGHT 10,300 LBS.

PRODUCT DESCRIPTION QUANTITY BATCH NUMiOER

/HsERMO LAG RIBBED PANEL
NOMINAL 1 "

4' x 61½'

ITEM 01

1 PANEL
20 PANELS

1 PANEL

22 PANELS
(on 3 pallets)

F94-08003
F94-08021
F94-080 22

NIO SHELF LIFE ON PANELS

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elm ndorff, TX 78112. This
material does not contain asbestos.

LV 2&72teu4'-
G. Furaus
Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

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

I-

THERMO-LAG 770-1 PANELS
3/8" NOMINAL
40" x 94" NOMINAL

ITEM 04

NO SHELF LIFE ON PANELS

BATCH NU2ER.QUANTITY

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. I

G. Furaus
Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

F94-08026
F94-08030

.
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PACKING LIST.

AND

CERTIFICATE OF CONFORMA.NCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAP E 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

QUANTITY

1 PANEL
2 PANELS

14 PANELS

BATCH NUIBER

F94-08003
F94-08022
F94-08044

17 PANELS
(on 2 pallets)ITEM 02

NO SHELF LIFE FOR PANELS

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos. /

G. Furaus
Quality Assurance Manager

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANPORT:

23 September 1994
21467
Dynamic Transit Prepaid

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

71



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

/Stainless Steel Banding
1/2" x 0.20" x 200 ft.

ITEM 07

BATCH NUMJBERQUANTITY

8 ROLLS 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.

,/eA4 'ft7//g
G. Furaus
Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

N!A

1 ROLL N/A

-
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PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION 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

ITEM 10

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

r Furaus
Quality Assurance Manager

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANPORT:

23 September 1994
21467
Dynamic Transit Prepaid

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349.1207

71

N/A



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

/THERMO-LAG Preshaped Conduit
Sections
Thickness: 1.250" + 0.250"
Size: 5"

Item 03

NO SHELF LIFE ON CONDUIT

BATCH 1TUHBERQUANTITY

5 PIECES
11 PIECES

16 PIECES
(in 2 cartons)

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

G. Furaus
Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

F94-08003
F94-08021



ur PACKING LIST.

, AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TM-fPERATURE RECORDER 41 CHART--TAPE NO.

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

PRODUCT DESCRIPTION QUANTITY BATCH NUHBER

4 THERMO LAG 330-1
SUBLIMING COATING
TROWEL GRADE

ITEM 05

EXP. DATE: MARCH 1995

94-08008500 LBS.
(10 x 50 Lb.

Pails)

/1 x 5 Gal. Pail containing
Temperature recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

STORE ABOVE 32F AND BELOW 10OF
AT ALL TIMES

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,-
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

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 (Answerbock: TSI UR) * Telecopier (314) 349-1207

C 5r

71

-
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CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

DATE OF SHIPMENT 23 SEPTEMBER 1994

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

THERMO LAG 330-1 SUBL2hING COATING TROWEL GRADE

LOT NUMBER.

94-08008

QUANTITY

500 LBS.
(10 x 50 Lb.

Pails)

TEST NO:

A-2

A-3

DESCRIPTION

WTLGALLON

pH

ANALYSIS

10.16

8.5

SPECIFICATION

10.5 + 1.5

8 +

EXPIRATION DATE:

SEELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MiATERIAL ABOVE 32 F AND BELOW 1000F AT
ALL TIKES

ITHIS IS TO CERTIFY TEAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO TEE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA S AVAILABLE FOR EXAMINATION.

REVIEWED BY: DATE: PAGE NO. 1

V

I



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

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

94-090091000 LBS.
(20 x 50 Lb.

Pails)

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 781'2. 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 e (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

71
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CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY DATE OF SEMENT 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

THEBMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER

4-09009

QUANTITY

1000 LBS.
(20 x 50 Lb.

Pails)

TEST NO:

A- 2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.16

8.5

SPECIFICATION

10.5 + 1.5

8 +

EXPIRATION DATE:

SHELF LIFE: SIX MONTES FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 F AND BELOW 1000F AT
ALL TIMES

ITHIS IS TO CERTIFY TEAT THE ABOVE DESIGNATE MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEWED BY: L Al A DATE: _ /PAGE NO. 1
-7---
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 770

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 1/15/91
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME:

PRODUCT CLASS:

Thermo-Lag 770

Latex Fire Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number.

none
Cold Water Paint
none

SECTION H - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white, pasty mastic, no odor.

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 200C or 680F):
EVAPORATION RATE (ether = 1 ):
VAPOR DENSITY ( air = 1 ) :
Volatile Organic Content (VOC):

220-240 F
nil

much slower
0.6

0.18 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATLES BY VOLUME:
SOLUBILITY IN WATER:
pH

SECTION III - HAZARDOUS COMPONENTS

TRADE NAME

Ethylene Glycol

* Vinyl Acetate

Fibrous glasscontinuous filament
(total dust)
(respirable dust)

CAS #

107-21-1

108-05-4

65997-17-3

______________________________ J

PERCENT
BY VOLUME

1.2%

<0.15

2%

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

10 ppm
20ppm STEL

15 mg/m3

5 mg/m3

50 ppm

10 ppm
20ppm SHORT

10 mg/m3

* Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372
Carcinogenicity of fibrous glass: NTP: No IARC: Yes Z List No OSHA Reg: No
1ARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.
Vinyl Acetate Monomer, a residual componet of this product, is a possible human cancer hazard based on tests with
laboratory animals. Vinyl Acetate has not been identified as a carcinogen by NTP, IARC or OSHA. Total residual monomer
does not exceed 0.15%.

Page 1 of 3

1.16
9.7
40
Yes
7-8
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MATERIAL SAFETY DATA SHEET

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT Non-combustible

FLAMMABILITY LIMITS LEL: Not Aplicable UEL: Not Anlicable

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 - REACTIMTY DATA

STABILITY UNSTABLE CONDITIONS TO AVOID: Not applicable
I STABLE X

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR | CONDITIONS TO AVOID: Not applicable
POLYMERIZATION IWILL NOT OCCUR X |

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse. .
Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION V1I - 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

PRODUCT NAME: Thermo-Lag 770



MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 770

SECTION VIII - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION TX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adequate ventilation. Prevent prolonged
breathing of vapor or mist Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
Information contained herein. it Is the users responsibility to determine the suitability of this Information
for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

Page 3 of 3
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 330-1

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 7/7/89
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2-
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME:

PRODUCT CLASS:

Thermo-Lag 330-1

Latex Flre Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number

none
Cold Water Paint

SECTION I - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 200C or 680F):
EVAPORATION RATE (ether= 1 ):
VAPOR DENSITY ( air = 1 ) :
Volatile Organic Content (VOC):

220-240 F
nil

much slower
0.6

< 0.1 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:

SECTION IHI - HAZARDOUS COMPONEMS

TRADE NAME CAS # PERCENT
BY VOLUME

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL Argu- TLV

* Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title m 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
1ARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there is
sufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for the
carcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTP: No IARC: Yes Z List No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

Page 1 of 3

1.3
10.6
45

Very

Crystalline Silica (quartz) 14808-60-7 1-5 %
(total dust) 30 mg/m 3

%SiO2 +2
(respirable dust) 10 Lmg/3  0.1 mg/m3

%SiO2 +2

Ammonia 1336-21-6 <0.1 % 50 ppm 25 ppm
Fibrous glass,continuous filament 65997-17-3 1-5 %
(total dust) 15 mg/m3  10 mg/m3

(respirable dust) 5 mg/m3

- I



MATERIAL SAFETY DATA SHEET

SECTION TV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION
OSHA: Non-combustible
DOT Non-combustible

FLASH POINT: None
TEST METHOD:

FLAMMABILUIY LIMITS LEL: NA

EXTINGUISHING MEDIA: Non-flammable (aqueous emulsion).

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not burn but will smoke and spatter if exposed to flames.

Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS : Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTITY DATA

STABILITY I UNSTABLE I | CONDITIONS TO AVOID: Not applicable
STABLEX

INCOMPATIBILITY (MATERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR | CONDITIONS TO AVOID: Not applicable
POLYMERIZATION I WILL NOT OCCUR X I

SECTION VI- HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardiopulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.
Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VI1- 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.

SFCTTON ViMT - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE : Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3

UEL: NA

PRODUCT NAME: Themrno-Lag 330-1



MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 330-1

RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adequate ventilation. Prevent prolonged
breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Impiled, Is made with respect to the
information contained herein. It Is the user's responsibility to deternine 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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nTERMAL'SCIENCE,.~.~
T. LOUIS, MISSOURI 632 g

DYNAMIC TRUCK PREPAID A- A-- - L- L 1 L I ''75k'
l'wOIc I Mle

Consigned to

Destination

Route
Delivnrinn Cnrni -

1I '*-' _ i7 -

- r-1 -

1-f77

-'1 VII~~---~

TENNESSEE VALLEY AUTHORITY % OMEGA POINT LABORATORY

16015 SHADY FALLS ROAD

lm" or Strait touiestc tonswf-tW PMW of Wo~me a".)

State of County of

, A 1. /OJ.I4h

N o I HM KIND 6--PACK. DESCRIPTION OF ARIi-CLES. SPECIAL MARKS AND EXCEPTIONS

PALLET CONTAINING -_______
'Tr7> COYMS i6'&5O-x '

e-7COLUMN =o4O'.x 49 - - .

3_FT. LONG (ED TAYLOR)-" -'

7---PALLET-CONTAINING -w-'---- -

=..'3 IN.H CNDUIT U.SHAPE TESST ARTICL
PALLET CONTANING: " '
' 3 TINCH'-CONDUIT;T 1FT; STRAIGHT~u-w

-~s IC]=CONDU.II. 10 QI . F..,STRAIGHT .

'PILT CONTMINING 7'
r .at.18-INCH. CABLE- TRAY ..r 2--E.1T-F ,''

7 7 7~ ;

~TVAORDE/-. 1494--,~,,~

"PALLET CONTAINING: 8 P
-- SIZE r-4 t''x-6-'-NOMINAX-

1.25" + 0.250" ITEM I

-PALLET-CONTANINING :-'w r-e

SUBLIMING COATING ITEM 5
-72O7c250 xB7FAItSTHE"OBT~AGATE

1 xATINGal. paITEl Ci6NT TEMP. R
.. l~ 5gal.:paiI CONT."TEMP.*RECORDER

CONDUIT SIZE- 1" x 250" 24 Pcs>-(11

GARTON--CONT-} ING:k-ROLL-THERMO-}LAG-'-
440-75 HI TEMP FABRIC SIZE: 42 INCH X f

I ',1I Iv ,-.

il ` Y"DS ~. -"-3-0 tLBt, - K

. and all other requirementS of Rube 41, of the Consoltidated

tThis i to certify that the above named articles are property classified, described. packaged, marked and labeled, and are in proper conditiron for transportation, according
to the applicable regulations of the Department of Trtnsaportation.
'if the shipnent moves between two ports by a carrier by water, the law requires that the bill of Lading shall state whether it is 'carrier's or shipper's weigh'L
t Shipper's imprint in lieu of stamp; not a part of Bill of Lading approved by the Department of Transportation.
NC) re the rate is dependent on value. shippers are required to state specifically in wnting the agreed or declared value of the property.
T declard vatute of the property is hereby specifically stated by the shipper to be not exceeding

TP1W4ENT IS CORRECTLY DESCRIBED. I n..fte uoy 0a tsas.-see I~.eesa~ m~

-0iat.coeo - .9 oti t73. as iti .0. to - s ~ 3 t.l7l te -
CORRECT WEIGHT I Rs [n I -Oeqht t011-1TtS""

THERMAL SCIENCE, INC.

Permanent onst office address of snipper

_ No.
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 Consqger.)

If charges are to be prepaid,
write or stamp here, "To be
Prepaid."

Received $ _ t_
apply in prepayment of th(
charges on the propert,
described hereon.

Agent or Cashier

Per
(The signature her

acknowledges only the amour
prepaid.)

Charges Advanced:

$-
'C . D. SHIPMENT ..

C. 0. D. Amt.

Collection Fee

Total Chams

Agent, Per

1,

jm7rlcr^e

�!
, I - _

.-I, - " Mam-WI -i �, - ;.;r -, I

7= -7 � -7

;11� 71
-l.--1 *- " '

. -. 4-4.

-v~,D~,:t *- a vTwoo"I

. . .

.

;

Do:r a.

,?._

e.- I .

I ktII!77-77



I THERMAL
SCIENCE

- *INC.

PAGE 1 OF
PACKING LIST

SHIP TO:

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PD#it TEST ARTICLE

RELEASE NO ;.

7 OCTOBER 1994

BILL OF LADING:-

TRUCK LINE

DYNAMIC TRUCK PPD

TEIEATURE RECORDER NO: NA

TqrYAT NO'P nSTCPA (AFP. 3 PALLETS

CHART TAPE NO--

M Rfl5,S I rCmI:

INA -

1000 LBS

PRODUCT NET BATCH NUMBER OF 1IUdS
DESCRIPTION QUANITY LOT NUMBER PER BATCHI LOT

TEST ARTICLES

INCH CONDUIT U SHAPE 1 NA 1

N 1 PALLET

3 INCH CONDUIT STRAIGHT 1 NA 1
10 FT.
1½ INCH CONDUIT STRAIGHT 1 NA
10 FT.
(ON 1 PALLET

18 INCH CABLE TRAY 1 NA
12 FT.

(ON 1 PALLET

___ ___ ___ ___ ___ ___ _ _ ___ ___ __ ___ ___ __ HEAD OF S__j[PING

6T-i l

MODE

..-.
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THERMAL
SCIENCE

l *INC.

PAGE I OF T

PACKING LIST

SHIP TO:

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PF..#- TEST ARTICLE

RELEASE NO_ ___

DAIE
7 OCTOBER 1994

BILL OF IADNeG:

TRUCK LINE
CAODE:

DYNAMIC TRUCK PPD
CARR:,-:

TEMvPERATURIE RECOERDER NO: NA

TYTrAT. NrY flF PACLWAGFS 1 PALLET

CHART TAPE NO-

GROCS WEIGHT:

NA

800 LB. LBBS

PRODUCT NET BATCH NTUMBER OF rTEMS

DESCRIPTION QUANITY LOT NUMBER PER BATCH/LOT

.UMNS 16 X 50

10 X 49

3 FOOT LONG/

(ED TAYLOR)

3

1

I -

NA

NA

3

1

!
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PAGE 1 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORBYLA`CE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TMEMRATURE RECORDER

TOTAL NO. OF PACKAGES

007763 CHART TAPE NO.

5 PCS. GROSS WEIGHT

27

3805 LB.

PRODUCT DESCRIPTION

THERMO LAG 330 PREFABRICATED
PANELS
SIZE: 4.i x 6½' NOMINAL
THICKNESS: 1.250" + 0.250"

ITEM 1

NO SHELF LIFE ON PANEL

BATCH NUICERQUANTITY

7 PANELS

1

8 PANELS
(ON 1 PALLET)

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT: 7 OCTOBER 1994
BILL OF LADING: 21494
MODE OF TRANSPORT: DYNAMIC TRUCK PREPAI

I, /, -

DAVID O' RYANT

MANAGER OF QUALITY CONTROL

D

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

F94-08021

F94-08022

- -
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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

BATCH NUMBERQUANTITY

500 LB.
(10 x 50 LB.

PAILS)

ITEM 5

EXP. DATE: MARCH 1995

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
BILL
MODE

DAVID O'BRYANT /

MANAGER OF QUALITY CONTROL
OF SHIPMENT: 7 OCTOBER 1994
OF LADING: 21494
OF TRANSPORT: DYNAMIC TRUCK PREPAID

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

94-08008



ur
PAGE 3 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 770-1 COATING

TROWEL GRADE

QUANTITY BATCH NUMBER

1000 LB.

(20 x 50 LB. PAILS)

94-09009

ITEM 6

EXP. DATE: MARCH 1995

SHELF LIFE SIX MONTHS FROM
DATE OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F
AT ALL TIMES

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

I-r
I AVID O'BRYANT /
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

.

! RC _/' 3XZ,41



PAGE 4 of 7

21494

CERTIFICATE OF ANALYSIS

CUSTOMER

m"nTvT*VT ¶ITATTVDV ATT'rUADTlTrV

OMEGA POINT LABORATORY

DAI- OF SEr7MEcNT

?URCHASE ORDER NO:

7 OCTOBER 1994

CONTRACT TV 92362V

16015 SHADY FALLS.ROAD

ELMENDORFF, TX 78112 -

PRODUCT DESCRIPTION:

RELFASE NO:

.CUSTO= PART NO:

THERMO LAG 330-1 SUBLIhING COATING TROlEL GRADE

LOT WUMBER'

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

S?ECITICATIONI

10.5 + 1.5

8 +

EXP. DATE: MARCH 1995

ITEM 5

SHELF LIFE: SIX HONTHS FROM DATE OF SHIPNENT

STORE bfATERI.AL ABOVE 32 0F AND BELOW 100lF AT
ALL TIMES

THIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
W ITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS

KLISTED ON TSI' S INVOICE. AH BOVE IS A COPY OF INFORMATION ON FILE AND THE LOT

ACCEPTANCE DATAS AVA EXAMINATI.

REVIEWED BY DATE: 7 OCTOBER 1994 PAGE NO . 1

C-1 i j

mu1
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PAGE 5, of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION QUANTITY BATCH NUZfMBER

THERMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 1"
THICKNESS: 1.250" + 0.250"

3 PCS.
6
3
4
1
7

ITEM 11

NO SHELF LIFE ON CONDUIT
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.

I34' t4
DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

DAVID O'BRYANT Y /

7 OCTOBER 1994 MANAGER OF QUALITY CONTROL
21494 -
DYNAMIC TRUCK PREPAID

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

F92-06031
F93-06008
F93-06046
F93-09045
F93-09069
F94-0802i
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PAGE 6 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED
CONDUIT SECTIONS

SIZE: 2" -.
THICKNESS: 1.250" + 0.250"

BATCH NEC-3RQUANTITY

3 PIECES

13

16 PCS.
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

ITEM 12

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

5AXID O'1RYANT /
MANAGER OF QUALITY CONTROL

7 OCTOBER 1994
21494

DYNAMIC TRUCK PREPAID

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

F94-08021

F94-08022

j �"a Uj r'. �W'l



Page 7 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

SEE PAGE 1 CHART TAPE

SEE PAGE 1 GROSS WEIGHT

NO. SEE PAGE 1

SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 440-75 HIGH
TEMPERATURE FABRIC

SIZE: 42 INCH WIDE X 60 YDS.

ITEM 14

QUANTITY

1 ROLL

BATCH NUMBER

NA

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.

/ y f /1 U

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

7 OCTOBER 1994
21494

DYNAMIC TRUCK PREPAID

DAVID. O'BRYANT'''1 "
MANAGER OF QUALITY CONTROL

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerbock: TSI UR) * Telecopier (314) 349-1207
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MATERAL SFETYDATASHEE
MATERIAL SAFETY DATA SHEET
PRODUCT NAME: ThermooLag 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 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL

. EXTREME 4 PROTECTION B

PRODUCT NAME:

PRODUCT CLASS:

SECTTON I - PRODUCT DENTIFICATTON

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

SECTITON I . PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOWING POINT (at 760 mmHg): 220-240 F
VAPOR PRESSURE (at 20C or 68F): nil
EVAPORATION RATE (ether = 1 ) much slower
VAPOR DENSITY ( air = 1 ) : 0.6
Volatile Organic Content (VOC): < 0.1 lb/gal

SPECIFIC GRAVITY (water = 1): 13
WEIGHT PER GALLON (Ibs.): 10.6
PERCENT VOLATILES BY VOLUME: 45
SOLUBILITY IN WATER: Very

SECTION m - HAZARDOUS COMPONEITS

TRADE NAME

Crystalline Silica (quarta)
(total dust)

(respirable dust)

Ammonia
Fibrous glass,continuous filament
(total dust)
(respirable dust)

CAS #

14808-60-7

1336-21-6
65997-17-3

PERCENT
BY VOLT T T-l .n . r-

I I &, -

<0.1 %
1-5 %

OCCUPATIONAL EXPOSURE LIMIITS
OSHA PEL ACG1IH TlV

3Q mD 3

%SiO2 +2
10 mm3
%SiO2 +2

50 ppm

15 mg/m3
5 mg/m3

0.1 mg/m3

25 ppm

10 mg/m3

Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372Carcinogenicity of Silica: NTp No IARC: Yes Z List: Yes OSHA Reg: Not as carcinogenAppears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Hurnans(vol 42,1987) concludes that there issufficient evidence for the carcinogenicity of crystalline silica to experimental animnals, 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

l
1-j W



MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

SECTION TV - FTRE AND EXPLOSION HAZARD DATA

FLAMMABILiTY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT : Non-combustible

FLAMMABILITY LIMITS LEL: NA UEL- N.A

EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not bum but will smoke and spatter if exposed to flames.Frefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal oxidative decomposition can produce toxic gases, includingoxides of nitrogen and carbon monoxide.

SECTION V - REACTTMY1 DATA

STABILITY UNSTABLE CONDITIONS TO AVOIDI. Not applicable
I STABLE X

INCOMPATMBILTrY (MATERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR CONDITIONS TO AVOID: Not applicablekPOLYMERIZA77ON [WLi NOT OCCUR X

SECTION VT - HEALTH HAZARD DATA

THRESHOLD LIM[IT VALUE: See HAZARDOUS COMPONENTS lis in Section m.

EFFECTS OF OVEREXPOSURE:
Eyes. Direct contact with prod=c may result in eye irritation.
Skim Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, thrat and respiratory tract,headache and nausea
Swallowing:

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continously for 15minutes. Consult medical personnel.If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VI1 - SPILL OR LEFAK 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 PROTECTION NFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

tESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHAJNIOSH approved
repirator suitable for vapor, mist or dust concentrations encontwred.

PROTECTIVE GLOVES : Impervious. cotton lined rubber EYE PROTECTION: Safety glasscs.

SECTTON TX - SPECTAT. PRECATMTONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adaquate ventilation. Prevent prolongedbreathing 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 theInformation contained herein. it Is the user's responsibility to determine the suitability of this Informationfor the adoption of the necessary safety precautions. We reserve the right to revise Material Safety DataSheets periodically as new Information becomes available.
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 770

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 1/15/91
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2
SLIGHT 1 FLAMMABILITY HAZARD o
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 IT - PHYSICAL DATA

APPEARANCE AND ODOR :MiLky white, pasty mastic, no odor.

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 200C or 680F):
EVAPORATION RATE (ether = 1) :
VAPOR DENSITY ( air = 1 ):
Volatile Organic Content (VOC):

220-240 F
nil

much slower
0.6

0.18 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:
pH

SECTION m - HAZARDOUS COMPONENTS

TRADE NAME CAS #

Ethylene Glycol

* Vinyl Acetate

Fibrous glasscontinuous filament
(total dust)
(respirable dust)

107-21-1

108-05-4

65997-17-3

PERCENT
BY VOLUME

I I

1.2%

<0.15

2%

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

10 ppm
20ppm STEL

15 mg/m3
5 mg/m3

50 ppm

10 ppm
20ppm SHORT

10 mg/m3

* Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372
Carcinogenicity of fibrous glass: NTP: No LARC: Yes Z List: No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.
Vinyl Acetate Monomer, a residual componet of this product, is a possible human cancer hazard based on tests with
laboratory animals. Vinyl Acetate has not been identified as a carcinogen by NTP, IARC or OSHA. Total residual monomer
does not exceed 0.15%.

Page 1 of 3
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MATERIAL SAFETY DATA SHEET

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION
OSHA: Non-combustible
DOT Non-combustible

FLASH POINT: None
TEST METHOD:

FLAMMABILITY LIM[ITS LEL: Not Applicable UEL: Not Applicable

EXTINGUISHING MEDIA: Non-flammable (aqueous emulsion).

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not burn but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIViTY DATA

STABILITY UNSTABLE I CONDITIONS TO AVOID: Not applicable
I STABLE X

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR CONDITIONS TO AVOID: Not applicable
POLYMERIZATION WILL NOT OCCUR X I

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin. Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mnucous 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

SECTION Vin - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION TX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adequate ventilation. Prevent prolonged
breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
Information contained herein. it is the 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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DATE RECEIVED 10-14--?4
DATE INSPECTED 1 0 - 14-'?4

- -- Ah r- -
'- F-1UJtU I LUUA I IUN umiegad ruliit Ladu INSPECTED BY (I!AJ

ITEM DESCRIPTION P.O. NO. QUANTITY CONMD CERT. ACCEPTANCE1 .D. NO. MATL REC¶D CCNTA~r\ER EXCEPTION, EAK
ITEMDESCI. Ore YN Y/N INTEGM- Accept Hold

5.Y 6mn v k -

I I I I I I Y V Is 1

1/29/93 C;ct

FORM
1/29/93

CLIENT/PROJECT NAME

r.J ,

C&v
C'



*ICENE, sultiect to the cleazifications and tardff in effic on the, date of the ist. af this Shipping Order,
eaw omp~rll dem bed tl A tlAWO good eoW. WWcaPI M (d Ceolirft aid u~aUM Gd conbetsU of069 i,-W%;ilt fate c:nieed rld datf*s -. eebe. txtlta ed Wing b urd"Ceen

MMse to sad deuibiWM t, as eaULyname. -to Gde usrait' of~ all rWVo SGG aeMp" alwnl or any pvWse Of seat ~ftsto deaeautiom nda- to Sil tPi1V at ry U sea intU as al an of sl opierty. VW e-v Ss
to be Patbe hed beateier d be aaic to V* eatattia mat condirtions eath Umber,, Dormfes~t St ea~l Bi 1 L~W 3a lort () in Uniorm FMluot 0CIBn~SOMGOn 611W M vat dtoa kmd eII thisI a "if Or a M&nia i ll
(21 M Dea accihinhe MOW~ 6.M1 Clashsieo, OM tti fat ma irer wise ShiaClt ShamW hwuby -crl VWi eto aW 5aWAW OWh allea iOm l Wm & covatiort ith Gat ba ol Liig iakm li . vth ctie beictmo WO befi tica~v
tmtasotatfm.tsion Oelt ClIiiMll Ms ad eat aM lMamt db aim beub aWftd to by eat shico and s oeat for Nhated nrid ha a , .

Consigned to

Destination
Route
Delivering Carrier,

1rX-rWZ('PV ATT.WY AUTThOR102TTY
16015 SHADY FALLS 'RD County of _I

., . . - , -......

ELMENIDORF. TX 7S1'.2

KXlO OF RCiCAGE, OESCRIPMIN OF ARTICILM SPECIAL. MARK(S ANDO EX~ICOONS
- ., ,- - | 6 l 0 b § Oa -t.

Raf

- - T ~rx k'AJ t +, -v

- w

=='" FFE
Z-

.w

- ~ -_T__ _ _ _ _ _ _ _ _ _ _-__ _ _ _ _ _ _ _ _ _-

- -7777 T -
,- ^= - , . ~ . -s - -

-7 77 7-

7:- ---,wali--*--*n.-=--

7- 77 r7

-W.e.. E ar~- - z- - -~ -, -. . * X-N ~ - - - - z

t~ef ibeDzsue o , 1 himn cofr to th spctcain se trt i te o malar ceril t Inere .an t he reureet Ot -t1l 41, ^. .t tieta.o

TThe Wae h Utseod tor n. 15 shipffent conforr to the specifcations set forth in the box maker'S certdicate treon and a other requirerrentS of Rule 41, of the Casdirlated
Freight Ctassitica~tion.

1This is to certdfy that the above named articles are property cdassifled, described. packaged. rmarked and labeled, and are in proper condition tor transportation. according
to the apolicabie regulations of the Department of Transporation.

f the shrnent mnoves between two ports by a carner by water, the Law requires that the bill of lading shall state whether it is carners or shipper's weirht-
I Shipper's imprint in lieu of stamp; not a part of Bitl of tading approved by the Department of Transportation
NOTE-Where the rate is dependent on value, shippers are required to state specificalty in writing the agreed or declared value of the property.
The agreed of declared vak4e of the property a hereby specifically stated by the shipper to be not exceeding , .

S CORRECTLY DESCRIBED.
19- - a Sh. a . e

"rain..0t. -- ,.ai GMr -' J~ r

PrNe HM
U ,

State of

Vehicle or Car Initial
- 14.1

- 'Agei~trrusK~~pah. and retain this Shipping Orm

THIERMAL SCIENCE, IWC Shipper, Per _-ur ., ra ni Blofaing.

Permanent post ofice address of shipper ... 22no Cassens Dr., St. Louls, M0 63026

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

- - .

ft G (-ut.

to mCwfto

-

=

- i, ~ I

.,.. - -Z. Nk . - . 7- .

Subject to Section 7 of
conditiobp~Ieb'il-d
bding, if this shment igS to be
delivered to 'the consignee
without recourse on the
consignor, the consignor shaD
sign the following statement

The carrier shall not make
delivery of this shipment
without payment of freight anc
all other lawful charges.

Per--
(Signature of Consignor.)

If charges are to be prepaic
write or stamp here, 'To bI
Prepaid."

Received $ . -

apply in prepayment of t
charges on the proper
described hereon.

Agent or Cashier

Per
(The signature he

acknowledges only the amou
prepaid.)

Charges Advanced:

$

C.. D.Amt

Collection Fee



ur
PAGE 1 of 2

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: OCTOBER 1994

TEEPERATURE RECORDER 'NA CHART TAPE NO.

TOTAL NO. OF PACKAGES 5 PIECES GROSS WEIGHT 5000 LB. 7 --

PRODUCT DESCRIPTION

THERMO LAG 770-1 PANELS
SIZE: 40 INCH X 94 INCH
THICKNESS: 3/8 INCH

QUANTITY

5 PANELS

40

18

63 PANICEI~

BATCH NUJ14ER

F94-08026

F94-08030

F94-09009

ITEM 4

NO SHELF LIFE ON PANEL

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

AS/&O.ezS4

DATE OF SHIPMENT: lZ
BILL OF LADING:
MODE OF TRANSPORT:

SAVID O'ERSANT

MANAGER OF QUALITY CONTROL
OCTOBER 1994-

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
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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 SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 4 INCH
THICKNEESS: l. 250" + 0.250"

ITEM 13 ---

QU.ATITY

8 PCS.

BATCH NUM:ER

F94-08021

8 PCS.
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT

1
12 OCTOBER 1994 E

21499
DYNAMIC TRUCK PREPAID

DAVIDAGE OF'ANt C
MANAGER OF QUALITY CONTROL

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

r- 1'' l---t-s,- -4.Ma L I/ .4/
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-Vs 144, FO-5-7J J

SHIPPING TICKET

SHIPPER TENNISS I VALLEY AUTWoGITY OF ORIGINT M , AL 35611 7114 19 94

RPING BROW10 mRY NCLEAR PLANREROOM AUTHORITY us OLnIvw.rat-u&P8-su7 r..

OMEGA POINT LAN
16013 SlAY TALLS ROAD
ILNINDO&F, TX 73112-97S4

ACCT No.

DEBIT

(DO NOT INCLUDE TRANSPORTATION CHARGES)

BILL TO
CREDIT

QUANTITY ESRPINPSC -ITEM No. QUANTITY UNITITEM ORDERED DESCRIPTION SIN No. DELIVERED UNIT PRICE AMOUNT

I COIDfT, C-CLAMP, I', #512 16 ZA
2 CONDUIT C-CLAM, 2', J515 16 A
3 CONDUIT C-CLANP, 2.5W, 1516 3 IA
4 CONDUIT C-CLARP, 3', #517 12 IA
5 CONDUIT C-CLAMP, 4", 1519 53 IA
6 CONDDIT C-CLAMP, 5", 520 3 IA
7 JUNCTION BOX, IA3L03612LP 2
8 ELBOV, 90 BIG, 3/4", STEEL, #GAL3 ELL 1 IA
9 ILOVY, 90 DEC, 3/4W, ALM. IFAL934 LL I IA
I RLSOV, 90 DEC, 4", STEEL, ICAL4IL 7 NA
I CAP, I-, 1?LG100% 2 ZA

CAP, 2-, 1?LC200A 5 IA
CAP, 3", #PLG300A I IA
COUPLING, 3/4*, ALUNINU 2 ZA

I CONDUIT OUTLET, 4" 7 IA

QA-0

111: 1023000

FOR TBEIHO-LAC TiZl TISTINS

3 PALLETS * 105&6S
SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

7/14/19 9 4 G. B. L. No. TV 1/A SHODMNTF TiD x

SHIPPING NOTICE

TO BE ENC-.OSED 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 RMO_ IS9
CARRIER-S NAME OF

CHARGE______________CARRI ER ___________
DELIVERY MATERIAL CHECKED

CHARGES IN BY _ _ _ -- _--
TOTAL STORES LEDGER

COST - POSTED BY __

TO

DATE SHIPPED

--- -

''-'w4 6 >,\- s- "-oC. * .0
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5/20/94 C9
TO:

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied to you by the TVA Browns
Ferry Nuclear Plant in support of the Thermolag Fire and Ampacity
Testing your facility is working on.

If you have any questions or need additional information
please contact D.P. Burrell at 205-729-7589.

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant
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SHIPPING TICKET

sZ3UsE VAI= MMUIT
POINT
OF ORIGINSHIPPER

NVEAR, AUS, kL. 3511 5-25-
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air, PO= La
115 SHAN PALLS tA
WamDm . TX 781

ACCT No.

DEBIT

(DO NOT INCLUDE TRANSPORTATION CHARGES)

00O1-sL

BILL TO
CREDIT

IQUANTITY I DSC - ITEM. No. I QUANTITY UNIT I
ITEM4 ORDERED DESCRIPTION I BIN No. DELIVEREDI UNITI PRICE I AMOUNT

2

2
1
2

22
2
2 ic
5

14
1
1
5
1
4
1
1 2
7
2
4
3

15
2
5
1
4
a

SHIPPING
WEIGHT

Coduit,
cllduit,
Coadidt,
Coudi~t,
Conduit,
CandeftI
Conduit,
candust,
Conduit,
Conduit,
Coduit I
Condult I
Conduit I
Condut I
Cwnduit I
Conduit I
Conduit '
Conduit I
Ceaduit A
conduit (
Conduit 4
CoaduLt I
Conduit I
coaiI&dit 4
C.Aduit I
conduit (

314" Alwin
r Alu2ialw
2.5" Aiiaua
3" Aluuiam
4" Aluu1ti
3/4:' Sti
, t -I S
t;' Sti3" Stli .
4" Sti
I' Sti

3/4" aluiwm
2& alumainw
2.5"' aluainu

314", sti
1" sti
4" Stl

3,
;I3,

LB,

.,
4,

A0uplin3,

C0"piag,

:upflax
:011*1naw

(AND-014Y)
(ANz-OLSO

314" Stl

" St~l

3/4" Almm~in
2"' Alisskiii
2. A1vm
r Alumina
4" Auli

AVW- .i42i
AVg-543X
IN- 3hZX
IDFb-O9A
IZV-087A
AND-04Y
AND-015Ws
AilD-O19L

3IT-741J
BTr-1971
xnI-256i1
ATY-260a
3T!-265V

SMI-778C
ITT-191T
B3V-3231
ALlD-5fl1

=K-.,446
BC-652i

UEV-326V
DGV-557W
RMT-731P

RM-732?(

2
S
2
2

22
2

10
S

14
1
1
5

*1
4
1
2
7
2
4
3

15
2
5
1
4
S

Thi Uaterlal nhlppd per mm fl Cl Dy of 5-25-94 1

=CE TR&IiCm #9400031847
Q III
SHIPPID BY OVEUgm PU rsTIC! im

DISTRIBUTION OF
TRANSPORTATION CHARGES

K K. 'U3'J Kr.

PC
PC
PC
PC
PC
PC
PC
PIC
PC
PC
NA

ju
EL
M

&A
sk
NA
Ia
Rh
IA
NA
&A
BA

IA

**=D4Teat

DATE SHIPPED_ 19 G. B. L. No. TV J METHOID OF

,-SHIPPING NOTICE

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE, TO CONSIGNEE UNDER
SEPARATE COVER.

TO HE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COST MATERIAL RECEIVED_ _ 19
CARRIER'S NA OF

CHARGE C%;IE Ul
DELIVERY MATERIAL CHECKED

CHARGES IN IIY
TOTAL STORES LEDGER

COST POSTED BY

1
2

3.
4.
L.
6.
7.
S.

10.
Li.

1S"
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

I- F



CONSIGNEE CUSTOMER COPY (BLUE) . -.
.INOUNDTRAILER SHIPPER 391 634 025OMEGAPOINT~AtlTVA

l A SA28885e OVNT NUCL AR PLANT* 3 SHAPY'FALtS--RD 
FEGTILUMBER BROU S FERRY RD391'634 025 TE8A361ENDORF TX 78112 ClTYRTE/BY.SCAC DES l 02H1N7 AL 35611

3' N O P(210N4T H E RPICK UP DATE ORIG 
01? 569400 740/2 21)662-0966 *05/25/94 OCT ADuO 

Do

7 v .|COLLECT
DE IVERY RECEIPT .CO 

am THIS AMOUNT
Of IrTE TRANSPORTATION COMPANY I# PS M T D SCIP0N F RTCLS AD PEIALMAKIGS391 634 025



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME I V t

CLIENT/PROJECT NUMBER I I a IC)
RECEIVED FROM I\/A
nnr% iCm#T 1fI ATlMI Amano Pnint I aha

REPORT NUMBER 1 3-3 - A I A1O
DATE RECEIVED .5-t -94
DATE INSPECTED 5 -ID c-4

*> f tl - t ...- Aq -t
_ _ _ -A U - - - tuMT

OUANTIT VAT nw OWM PI ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. CDN Y N 0CA1MER fXCTPTOCT REMARKS

* .QLIA.. - - ao~ a 1@MX7
_t_ -- - - - - -"

_ _ _ - - --

- -= ===

__ __ _ - - - -X4t - - -

FORM
1/29t93

-C
0Z

i.



TVA 144 FD-5.70
1 SHIPPING TICKET

SHIPPER MAK VILLIANS POINT SPlRIN CITTS 37381 4-28-94
OF ORIGIN 19-

M UCLEA STORES 13N1
AUTHORITY

MARA WILLIAMS

OVEGA 10INT LAIOI.AOUIS, INC
16015 SRAD! PALLS ROAD

EMNDOUITI 78112-9784

ACCT No.

DEBIT

(DO NOT INCLUDE TRANSPORTATION CHARGES)

lEC0%v ONLY

BILL TO
CREDIT

QUANTITY| DESCRIPTION I PSC - ITEM No-. |QUANTITY UNIT
-TEM ORDEREDDECITO DIN No. I DELIVERED UNIT PRICE AON

TlES XATRIAL TO USED IN A TIRE
SNIP 1r3 J.J, PIliCE
NAT 30UG? 01 575 SO 754401

JSTINGC PLOICUS

:,XhhI XSI---L S XX 3

CONDUIT 3
7200922"

to s nlv.

ELBOW 90 4*6.3 Is
1008122

STRAP &STAINING 3 In PIPS
429813

ALL ITEMS QA 3

SHIPPING T ISMAT hRIPAAh 30 RADIOA4
WEIGHT TRANSPORTATION CHARGES

AVD-019L

LD-I258A

14§091

TIll!!

2

1

3

Pe

DATE SHIPPED 4-254 METHOD OF MOTOR
-19 __G. B. L. No. TV_________ SHIPMENT_________

-SHIPPER'S COPY

RETAINED BY SHIPPER AS RECORD OF SHIPMENT.

703

2

1

S

; - -. I



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME TS I / -7VA
CLIENT/PROJECT NUMBER 19? (ot -971 8 ,6*4 7
RECEIVED FROM r2vA
f af lfrI r fnATlrfSK

REPORT NUMBER I Ai --- I liGO
DATE RECEIVED _7_1 & _ _ 4
DATE INSPECTED 7-/2-IF4
INSPECTED BY:

-QUANT MARo "EC0EIAUECP10 ACCEPTANCE
ITEM DESCRIPTION P.O. NO. OL N n I.D. NO. YJI YIN IIE- aPfN A REMARKS

_ __ __ d a R £fl -I - -ce- Hold RAI - - -

3/4_ _ _ _0 A 0 A4 A Y ?\1ki

_ _ _ __OIL2.0 LA-

_____- - -S-- - -- -.

__ __ - -- - - -.. ---

FORM
1n29/93

0

rnJLIEZj I-Lut-orl I RJIM - . I
nme-n Pninl I :nhc



TENN ESSEE VALLEY AUTHORITY

SHIPPING TICKET

PER TEMWFqsmR VALLZY AMR0I1T

PING
EROOM sl~am FERRY Muum.AR ?LmBT

No. 856-94- '08 7

OF ORIGIN 19

AUTHoRITY fifoum. SWT. NWS 7 05
Silp TO ACCT No. , oo NOT INCLUDE TRANSPORTATION CHARGES I

On" ?OUT IL3 OEBIT

160135 SH AL .
EU , L 78112 00C512L

BILL TO
CREDIT

I OUANTITYI DESCRIPTION BITEM NO. | QUANTITY r i UNIT

ORDosaDI DECITOSIN No. DELIVERED LUNIT PRICE AMOUNT

1

2

SHIPPING
WEIGHT

S~T 314- !WL IM

nuC 2 Iur .

mm S A&Um Sapp FOR MWOU5 TEST

MY TR==ICI 940O031$47

DISTRIBUTION OF
TRANSPORTATION CHARGES

4 1A!

1 IRA

E SHIPPED_ 07/1.5-

-SHIPPING NOTICE

TO aE ENCLOSED WITH MATERIAL WHEN
NO OTNER PACKING SLIP lS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

19_1 G. B. L. No.

TO mg VILLEO IN *D
RECEIVING OFFICE

sERIAL NO. Or FORM

16te

METHOD OF =I II?
TV - SHIPMENT __

, COST N MATERIAL M_ IS
-ARRIER'S NAME OF

CHARGEE CARRIER_

HDELIVER MATERIAL CHECKED

CHARGES __ __ __ _ __ __ _ IN S By _ _ _ _ __ _ _ _ _I TOTAL STORES LEDGER
COST POSTCD mY

TVA I44 ,FO.5-70



A-- Date

I__I'-' /ItI

USE THISAARBILL FOR SHIPMENYS WIN THE CON 77NIEAL US4A. AASAND HAWAII - A I L 3 s 1 C e s : --
USE flfINTERMfl&ATIR~~l WAYBILL FOR SHIP MENTS TO PUERO RICO ANLMON AU.S. LOCATIONS TRPACKINGE NUMBER ,i
QUESTIONS? CALL 800-238-5355 TOLL FREE. MACKING NUMR

4-5L, A
1 RECIPINT'S COPY

From (Your Name) Please Pnnt Your Phorle Number (Very Imporant)

:(2 C ,-T7? -) -i- , ' -
Name) Please Prnt PAeADWnrs Phr. Nirow I Verv mIo,- -

tepartnment/Flror No.

tvs - -. t F, - T
Xtr i Axre ---------------

': - ,iS,;i, T- i r i?;. A i:.

State

,g L

%,ay I]- :
A T0 1 1 E ^ o

WI,,.11 isrrc.an. , sin. I rra- -

- : , - ../ Department/Floor ;-

IF HOLD AT FEDEX LOCA.70N Print FEDI
l Street

Address

PYanNT l Sd dAw 2 l Peo-fa Fe^Ae:LNe 3 S PayFea:L . No 4 =- -C- --Cnt S State - Reureo

-rc nrnvmt~en hi.)
1

l ,,,^-. .red,,,, - - I

PACKfAGIN,,

16 0 FDfEX LETTER '

12 E FEDEXPAK

113 0 FEDfXBOX

14 0 FEOEX TUBE

30 0 ECONOMYr
trrrErwAmeaalai
On -e Erc,, '

" - L'W7O

51 0 OTHER

56 0 FEDULET7E,°

52 0 FEDfXAK-'

53 0 FED BoX

54 0 FEDEX TUBE

46 0 GorT
41 1 FOVT

L-tLIVEtY ANIYIJ;PE AL HANULIN(, P; - rw I YOM UELARU

(Check services required) -, VALU

1 HOLD AT FEDEXjOCATION WR DAY

2 DELIVER WEEKDAY
---- - - -- .-- ---- -- --- - -

Satun2Sevk
3t1 HOLDArTFEOD'OcATONSArvRoAr

"P" si Sem"n, HI
3 O DELIVERSAMARDAY

mEgnia Nor

ESAIURDAY PICK-UP WiohI
. .. -. -. .. -. - - - ------ , - .... ...

Speciaj Handling

4 0DANGEROUS GOODS IEsea or

6 rJDRYICEcem- Gio Sos, 0W.0 roi ,nw

12aE HIN DA - -DELER x H

t 2 HOHLIDAYDELIVERYli

. ',
--- , - ---- ----

D Oate

o Cas A

O PRem ShrenI

C1 Thod Party Ch rg. rT cel.
Street Address

city
Total Total Total

Received

DIM SHIIPMENTclrau geaie we'rge
-OateTime

L XW Ž H
* ReWa, Sloo P3 sro. Se

/2 B S C lelease2/'0.-jAr Sico - s C Sarlono Siornature:

State

By:

e Received FedEx Employee Numoer

(ecniluco
(Checilr only one box) -ycoara, Eior~sz

ease C:'arges

C1 Chg. To HOW 1Decarea .aue ^
I-
I' !rer

L--p
i A~e

#93raSmwrece

70 -7FRET °° wm fi ' HSr0

to 'r- ooe Va . s cse--omf -,- .- - -

--- r;- z
I ,c:ai --r-

FC1--- - -.-

REVISIOM DATE 194
-4

' FORMAT a1581 5

-A

r;- ������- ----- A---

-seeral cxorgSQ
I - - - -- .] - -- I -.-

- - . -

,, . . - , -- - - - - - -

-

I- - - - - -

I

( )

luv - n-nnA agrJ- isntrtntr IlTrUNfIAJIUII

Emp. No.



Q/A RECEIVING REPORT

CLIENT/PROJECT NAME -s I /7 vl REPORT NUMBER 1 3'I 1 - U V1
CLIENT/PROJECT NUMBER ) \R uc -9-7 1 , Tio, V DATE RECEIVED 1- 7_ -qgt
RECEIVED FROM TVA- DATE INSPECTED 7- I-i4
nnr% iEI'T I rfNfATIltI Ama~nS Pnint I ahih Av in. rt b
rn-__ - - Li- &%-

GUATIT McATLRO COWAR XCPT. ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. yNtl /N lIWEORITY EXCHPTlRNANCE REMARKS

_ ___- Order R nfl ________________-____ - -ae~ Hol - . *

A Iq .Q ri A A( GMD 41,, x

G . (NA

- - - -

- -- -= =- -= - - -

FORM
1I29193

-~1



0/A RECEIVING REPORT
CLIENT/PROJECT NAME TS / vI REPORT NUMBER 14Rq -I lq6
CLIENT/PROJECT NUMBERI9(oC'C)-9'7)514+'?733R- DATE RECEIVED 9 2-a -e4
RECEIVED FROM Lv)EX - DATE INSPECTED R--9 -94
PROJ.ICT I LOCATION nmpan Pnint Labs INSPECTED BY: ci PItT

QUANTITY ~CONID CERT. CEPAC

ITEM DESCRIPTION P.O. NO. QUANTIT I.D. NO. MATL y CINE XCEPTON ACCEPTANCE REMARKS

2MA- o PPo 3aY u-

p C c Cj 1PY K) JCznro
0{Aag zA 5 0 SeI00; Y M9½a-Y' ct ___ ff 5 O 2±LQC~a / __W <

__ __ _ ___ _J _ A) o68fH7Jb / t 4 X.-
(" a Pp0o43i Y j. jk __

- - - - - - - -P I I - - -

c.FORM
1/29/93

I



TVA 144 (F7-5-70)

SHIPPER

T E S I N P N G c c v T K - E . A U; nT r, ..:

S HI PP I NG T IC KE T

J.m. WILLIAMS

OM iAmTs 3A NUCilA PLAuT

No. 562-94-0974

POINT RI AR SPINMGCIT, TN 37381 8-26 94OF ORIGIN 19

AUTHORITY LP0. RA'L lJ= 'M ' 09
ON= OIT T .,l S INC

16015 SHADY YALLS ID
ILUM OU., TR 78112
AT3: MARK SALLEY

ACCT No.

DEBIT

(DO NOT INCLUDE TRANSPORTATION CHARGES)

Noll9

BILL TO
CREDIT

ITEMIOUANTITY 1 DESCRIPTION PSC- ITEM No. I QUANTITY |r UNIT I AMOUNTITMORDERED BIN No. DELVRDjNT PRICE j AON

4 IN LB
4 IN GASKET
1 IN LG COVER
2-1/2 - 3 IN LB COVER
2-112 -3 IN LB GASKET
1 IN GASKET BPQ043N
VIN GASKET
2 IN LB COVER AQPS57N

QA LEL III

lOR TESTIWN

BPPI773
13T792M
16P836C

B=73OW

5 v-

2 %-

5 w
2 v-
5 VI',

5 i-

A-

?A -
U&

EA I
EA v
EA v1

DISTRIBUTION OF
TRANSPORTATION CHARGES GCM

METHOD OF8-25 19 9 4 G. B. L. No. TV_______ SHIPMENT -P-D

t INSPECTOR'S COPY

SHIPMENT TO TVA POINTS -TO CONSIGNEE UNDER SEPARATE COVER. CON-
SIGNEE RECORDS DATE SHIPMENT WAS RECEIVED. NOTES ANY EXCEPTIONS
AND SIGNS CERTIFICATE. ALSO ATTACHES COPY OF FREIGHT OR EXPRESS
ARRIVAL NOTICE AND FORWARDS TO ACCOUNTING OFFICE.
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.

U--

I CERTIFY THAT THE ARTICLES OR SERVICES LISTED ABOVE
HAVE BEEN RECEIVED IN QUANTITY AND QUALITY SPECIFIED.
EXCEPT AS NOTED.

RECEIVED 19_ SIGNED_

CARRIER TITLE

1
2
3
4
5
6
7
8

SHIPPING
WEIGHT

SHIPPED

-

-



Q/A RECEIVING REPORT -

CLIENT/PROJECT NAME 15 I I IT43 REPORT NUMBER /A> -ott

CLIENT/PROJECT NUMBER I Iq POo-41X 5 i DATE RECEIVED T->o - 4

RECEIVED FROM-
PRO.IFCT LOCATION

1X7v A-
Omena Point Labs

DATE INSPECTED _________
INSPECTED BY: _ _ _ _

UaNTITY COW CRT ACCEPTANCE
ITEM DESCRIPTION P.O. NO. 1.0. NO. MATL Y/N INT EGCEPTIO C REMARKS

'BIIY4&.Q l. - tW-/S - - == - .BJ
I'o 9  t ± At I I I I ,t ID I) _

- - -. - - - a

FORM
1/29/93

Irt
'1406



TVA 144 (I0.5.70)
T EN N E.S, -c v i

SH IPPIN(

SHIPPER _'2Z3 TALL ABTN'"T

-aMs um 29=" PUN

-- v. ^ i n n r. No.
3 TICKET S564-01057 1

OF ORIGIN 3 M , ZIIIS, AL. 3511 8-24- 94
OINIT 19?5 s

AlIfI'VI ~e- 33¶-'J DM Q,.I1IR SUI., 1P

an" iOm La
1015 SHD IA= Z=

OUDM , TX 7112

ACCT No.

DEBIT

( 00 NOT INCLUDE TRANSPORTATION CHARGES)

005131

BILL TO
CREDIT

IYEMrOQUANTITY DESCRIPTION - PSC-ITEM No. QUANTITY UNIT UNIT AMOUN2i1ORDEREDi I ECITO BIN No. DELIVERED L NT PRICE AMUN

100 CD@atit, iatl, 31igd steI, WT.,
1.0 IN. Di& 1 10 IFT W

Shipped per the attached letter.

Thermlag Firs and Apacity Testtug.

OA U

DISTRIBUTION OF
TRANSPORTATION CHARGES

AVD-015W 100 yT

DATE SHIPPED

.SHIPPING NOTICE

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED!
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

19 9 4 G. B. L. No.

TO BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

METHOD OF
TV v/ SHIPMENTn;

COST_ MATE RIAL RECI t9-
CARRIERS 4JIEW J

CHARGE CARRIER

DELIVERY MATERIAL CHECKED
CHARGES IN BY

TOTAL STORES LEDGER
COST POSTED BY

1.

SHIPPING
WEIGHT

m v svg

-- eS-i-

J

- - A



712

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



. USE TN SAABOILiFOR SN PMENTS WTHIN TlE CONTINENTAL US A ALASKA4ANDIIAWAII.
USE rHE NltANA? ONAt fARWAYBILFOttrrStIIPMtNTS TO PUERTO IUCO ANDALLNONtUS lOCATIONS

OUESTIONSD CALL 800-238-5355 TOLL FREE.

to'L . 69284303

l Your Phone Number (Ver I l (Recipnts Name) Please Pnnt

- ' J:, t l '( ) I 'il-"
-Compalt Departamen toor ho* | Company

S: X ~ t ct streel Addkess (We Cannot Deivi

-' t,!! * ' , X< ^

-- -- - - Stale Zip Required , -i-- - -

e~~ ,-,.---

IP I I .j, C

MWlrS Cap Y
Recrlpkenrl Phren Numa er (Very Imporlanit

DepartmentVOloor No.

r-le r-, D s (0 - -t r - I
ivrr to r u, resorr z. u. t/Pt) -

. . .' ,,: I -I. ..-I-II~- /~ --
-zi ji t NO I

YOUR INTERNAL BILLING REFERENCE INFORMATION (optional) (Flst 24 characters will aH AT tED W1DCAION, Print FEDEX AddUess Here

, . '~ " IAddress

AVrMENTI t Bill Seeder 27Riooteupient EFeriErArc No 1 Ptill ira'tVF p erit No 4l gillCrdilCil City State e ZIPRequired

p N - I r. l'ki t rpiris...s.

CK4 iO 1IE1-i PACiYA61NG
16 [ FEDEX LETTER-

12 ] FEDEX PAK -

13 [0] FEDEX 7OX

14 [3] FEDEX nTUBE

E-ccrry vyq vTwnt Otverunttll

30 [0] ECONOMY' 46 0 tE

t 41 JPACIIAGE
Freight Seete

7 4WERNTBTGf QVIrJIn '-'DAY
F3 fREIGNT -" 'WRflGNT-

t ru-ed r W L-,* MM
bsb90kwrh.e r td. dbsrsrMee

-DELIVERY AND SPECIAL HANDLING 'r lR DDVALE

w '; (Checksernicesrequired) - Iii g R s^i
Np, vice

p TOLDAfEDEX OCARONWEEDAY
Xi ; t *- e Fill tII Seclin iO

' ~ £' DLtDlV'R WEEKDAY

Satuidny nr vlre

31 0 HOLD AT FEDEX LOCATION SATURDAY
lFif in Serion Hi

3 0 DELIVER SArURDAY
(E,. d-ge rhrr Nr rvrfNh.

9 ]SATURDAY PICK-UP Ialonl
(Ea. dnrtarge

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

Special Hindling

4 DANGEROUS GOODS (E. dra.rgha

6 0]DRYICE eedsShlpor.eoisrionnrOroird

PtnlJI Sl X - - -kg, 904 nl

O r drer ' I I- - - .. ,-.. .. -,

I12 0 HOLIDAY DELIVrERY i rreff-
jEW dr rarp

Total" Tot r7f

DIM SHIPMfNTiChwrgebhie Weighl)

n . IDS.

I Date

Ob Cash Received
1 Relturn Shipment

5] Third Party E] Chg. To Del. 5] Chg To Hold
otreet naures

Received By:

x
-- Date/Time Received FedEx Employee Number

-. it

1L-x-W - H-
I n negolar Sitp Ci Drop BE e

.'rne sc sRelease
2 Vir Cnn Sloe 5 LI Station Sgnature:

Total Charges

tEVISIOtN DATE 3194

PAlit 9l37204 FXEM 4,S4
FORMAT l158

I SERVICES
(Check only one box)

S

5io~GSI OHR . r.
J PACIAGWO

56 [j FEDEXLETTER-

52 0fFfDEX PAX -

53 0j FEDEXBOX

54 [j fEDEX TUBE

l~

Street Address

, ,1I) fA @ - A

PACKAGE
MRACKING NUMBER

. .
u , -

k E-n

- - - - -.- - - j

-'21jI' &-o, &` 0j - 1 w.

i ' ., l' L

TF

Emp. No.



00

A Vr

Q/A RECEIiMNG REPORT
CLIENT/PROJECT NAME 5T i: I Z V'A REPORT NUMBER 1414 1- I Vt 4v
CLIENT/PROJECT NUMBER Ilqic- ,)IU f7-+7;W5'-4' DATE RECEIVED 31-0 - '7 #
RECEIVED FROM TAJ Pr DATE INSPECTED _ /DT I E T
DPrlIFrT I A(rATIAM Oman: Pnint I ahc - A - ,.;.rnv cU l U%~%L..J * ns U ISU W Uu INSPECI tED tY: '-- v

ITEM DESCRIPTION P.O. NO. | NTITY I.D. NO. MAR HEC1 | oNArER EXCEP ACP REMARKS

At Y

-7- - -A - -u) - - - -I

FORM
1/29/93 o]



TVA 144 I Fr * II
I ^

SHIPPING 5.
STOREROOM

SHIP-(TO I , C
a -laut Pi

TENNESSEE VALLEY AUTHORLTY
\ SH IPP I j4, T I CE T

\ 4 1 4 1. 4't '

_% - ' du & .IN AW= ek -I

DISTfRIBUTION OF
TRANSPORTATION CHARGES

n&Y'

TX 7812

BILL

SHIPPING
WEIGHT

I

-OESCRIPTION

Conduit, metal r1id steel, a-vL I
Thickwall, 1.0 TO DZ. X 10 PtLG.

SHIPPED a AL

, -SHIPPING NOTICE

TO *E ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

19.4jG. B.

TO RC FILLED IN
RccevIVIN OFFICE

SCRIAL NO. OF FOl

1677-_

I

METHOD OF W )L. No. TV _ _lA SHIPM _T~ ____ ___ _____Da

Bv WAsTERIAL RECCCIVED______
CARICR-S MANE or

~CHARCC, Elt

TAL STORECS LECgRt
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USE XMSAIPBIIIL fO/l ~>AEtS WIHIN IhECONITTV,4
usrf5EMSnarwTIO AIR lvil fl FOR SHIP MENTS O U/lo
OLFST S CALL B00-230-5,3U5 TOLL FREE.

f-j '1 e ~ '

3t [IQft~X LOCA4TONSATURb*
' E] 1fW S-,_ .3 [I D11.vThi sA TUBaY
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$ Required

4 Card \pRequirTd jia Char
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T~tal r ;¢ ~tal, , -. Total Charges* t

| e ived FedEr Emnployee Number -- ~SI OI 3 --
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Z,1 Q/A RECEIVING REPORT

CLIENT/PROJECT NAME 'S - REPORT NUMBER I 4( -- (6 a
CLIENT/PROJECT NUMBER jjq =.,P. 5 3 DATE RECEIVED - B2T-4+

RECEIVED FROM 1VA DATE INSPECTED ________
PROJECT LOCATION Omega Point Labs INSPECTED BY: ( ct

UaNTITY COOCR.ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL F|M CONlAINER EXCEPTION' REMARKS

J~~lf Ord yR' R flAceDHod Rt

FORM
1/29/93

, I,



TVA 144 (FD.S.70)
. - i , . S - HI N T -IC - T, - -, .

S HI PP I NG T IC KE T

P1lINT
OF OpRIrGlN

No. G t 3:

MUSCU SEOALS. AL 8-24-

?O 9su ICE snors AUMWTHORITV

IIu

0XIC* iOtmT LAB
16015 Shady Fals lo"
Slmadurf. Texas 78112
VX: 11. D. Black

r - --
ACCT NO.

DEBIT

19

31-*-94-007 1

(00 NOT INCLUDE TRANSPORTATION CHARGES)

Record Only

BILL TO
CREDIT

QUNIYPC-TMNQUANTITY UNIT
ITEM ORDERED DESCRIPTION PSC-ITE No. DELIVERED UNIT PRICE AMOUNT

1 Junction bom 1 aa

Per; C. A1lsbrooks
REP; 94-5349

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

7 -EXTRA COPY TO___

TO DIVISION OF PURCHASING. CHATTANOOGA.

TO PURCHASING FOR ALL PERSONAL PROPERTY SHIPMENTS AUTHORIZED BY FORM SI. TRANSFER ORDER. OR USED AS
EXTRA COPY AS REQUIRED.

SHIPPER TVA - HUOACS CZOWDLi

'PING
REROOM
LU,



5/20/94
TO: H. LA 3 cck

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

205 729 4627
TOTAL P. 8W5

P.es97%enme- C-1 ad 1, ? * P



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME 7'11A/-Zs/ REPORT NUMBER / , // ?6
CLIENT/PROJECT NUMBER //960/ YN ,3- D5DATE RECEIVED /o/6 / 2M

RECEIVED FROM 'A I DATE INSPECTED /e/ /

PROJECT LOCATION C ::,Z INSPECTEI) BY: D

P.O.- NO. OR QUANTITY CN CERT. (YONTAINER ACCEPTANCE
ITEM DESCRIPTION I.D. NO. MAWTL RECDI EXCEPTIONS REMARKS

ORDER NO. OdrRcdB.O. YIN Y/N INTEGRITY Aep Hold Reject_______

______ -sUt - - - - -N OK M N_ _ _ _ _ _ _ _ _ O K _ _ _ _ _ _

3o_ ,, o ,2 o Ao b6191 Y N __ _

t,, , ,, ,t _ O___ --)

:3" IRolK LB , O QO BMdSg Y N ___ Kt

3"B3 CoV& PO 0 B0 b-3of ' N OK ,

3" LS GASKrT 0 lQrY-33r Y jN o1< , -

" C. OVER 0 1 0 X-38Iy Y N Ok .

a"LB GASKET 0 1 B TY336Y Y N OK -

I"I IoN L-B ,d 02 O TM-778C Y N OK 2•...Cs
IL LB O\IER , 0 0 T*-37 Y N OJ< -

l"LB GAS~<KET ,__ 2 0 IBV 32jj OKX

-_ - - -

l_ _ _ - - - --

- ,
MIt)R
1/4/89



SHIPPING TICKET
No.

SHIPPER _SSZ VALLE AITY .. OF

A Ums FEW Nwcs= PUR

:)INTWUU AISi.3611-- 9
F ORIGIN' 3 35"5 1 199

. -e 7 21
AIIUT HRITY

on"G FOWN LaB
16015 MM FAS WA
=LWD0W, TX 78122

-- ... - . . . - . . .- - .
ACCT NO.

DEBIT

(DO NOT INCLUDE TRANSPORTATION CHARGES)

003=1

BILL TO
CREDIT

[QUANTITY! DECITO PSC - ITEM. No.T QUANTITY Ii UNIT1
ITEM ORDERD DESCRIPTION R P-BIN No. I DELIVERED IUNITI PRICE AMOUNT

I I'

r Cwoiut V.
YV condit l/
2 Coduit V/j
3x Iron L3 '

3 LB Coer t-
Y' La raket i/
2"'La Cower t-

2"' LB C"akt V-
r Iron LB v/
1' La Cover
1" La Gaskat V-

ts matera apq= to suat h
Thermolag Fire an" pety TT"ting

;A III

I5Y-741J
AWZ-0191.
AUD-017Q
B334-589C
3ST-383T
3T-33AT

rN-336!
ITM77<C
£TX-375R
STY-329V

40
20
20

11
I

1
2
2
2

Ir
IT
FT

1AEA
EA

DISTRIBUTION OF
TRANSPORTATION CHARGES

10-4-
DATE SHIPPED

IL SHIPPING NOTICE

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

94
-19 G. B. L.

TO BE FILLED IN DY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

NfA METHOD OF TKDEX TWO-DM FM
No. TV SHIPMENT

COST MATERIAL RECEIVED__ _ 9
CARRIER'S NAME OF C. I. Sun

CHARGE CARRIER
DELIVERY MATERIAL CHECKED

CHARGES, IN BY
TOTAL STORES LEDGER

COST POSTED BY

1.
2.
3.
4.
5-
6.
7.
1.
9.

10.

40
20
20

1
1
1
1

.1
2
2
2

SHIPPING
WEIGHT

- - -- ----- -J

3694-=010
TV^ 144 (FrO-5-70 1

4" . :, M .<* r7hi

S-^
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Q/A RECEONG REPORT:k0

RECEIVED FROM-
PROJECT LOCATION Omeua Point Labs

REPORT NUMBER /1L11? ,//q60 I
DATE RECEIVED /a //0 /

DATE INSPECTED /O/ ;a/ I

INSjPECrTEfD RY: 0

ITEM DESCRIPTION P.O. NO. a NTI I.D. NO. MATL FYCN CNWTAER EXCEPIO ACCEPTANCE REMARKS
y/N YIN Kmn RM

Order_ _ _ _ _ - - -- ACCeDt I Hold IRPC

'5-,SS6c ovr~7 Z .2k St O-O) P 2SS-S,- L N O KE -

21 "__ "~ Z, ,, I 3O 2Si579 Y' r 1 ___ __ __ -__

U I { ,, ,, rc ) Q/I/2s~g-i '<E /'\I ,, 't > -

--- - _ _ _- -

_____ _ _---- _ _- - -

- - - - - - - --

FORM
1/29/93

Co

, . a

. . .- - - - - - -. . .-- . .- * -- - * -

CLIENT/PROJECT NAME 7-54// 75
CLIENT/PROJECT NUMBER / 933 /5

f, ti



SHIPPING TICKET

SHIPPER to J. wbmalc

LRIPROOM~ SeqPDveh NUCIM bftwes

Oll"& ab~*fs
1401 ftedy ftft Rd

Me p-ff lezas 731X11010 VAN~ bp~

OF ORIGIN Sadly 9012# ft

AUTHORITY- Le 5. Wheddm
ACCT No.

DEBIT

(DO NOT INCLUDE TRANSPORTATION CHARGESI

BILL TO"
CREDIT

QUAN...T.-T.' I DECITO PSC - ITEM No.1QATT UNIT
ITMORDSED 13ESR1TONN No. jDELIVERDUNITjI PRICE ~AMOUNT

I I

6

3

6

SHIPPING
W ElIGHT

so two dscl.Dduft stap,

PjIu P2558-50 RD 96477? It 11 *L-)33

20 two hole condult strap
PI N N2558-20ZC Lat CO3M)

1006070 kt 2 2-18--94

le two hole candu* f ataps

r I N 32556-10KG 1ct C0149
RD 331168 7I2eM 5 44-69

Shipped per W33 peg pmckgg Th
and meos frum Lwr'y Ky

DISTRIBUTION OF
TRANSPORTATION CHARGES

DIN-mu

AWN-'Qft

0. accr c

9c

3

6

NA

Ea

DATE SHIPPED___ METHOD OF1D2 19A4-. B. L. No. TV ________SHIPMENT ped ft

SHIPPING NOTICE

TO RE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE, TO CONSIGNEE UNDER
SEPARATE COVER.

TO BE FILLED IN BY
RECE IVIG OFFICE

SERIAL NO. OF FORM

I7

COST _ _ _ _ _ _ _ _ _ _ _ _ _ __MATERIAL RECEIVED . .__ _ 1__

CARRIER'S NAME OF
CHARGE _ _ _ _ _ _ _ _ _ _ _ _ __ CARRIER _ _ _ _ _ _ _ _ _ _ _ _ _

DELIVERY MATERIAL CHECKED
CHARGES __ _ __ _ _ __ _ __ _ _ IN By _ _ _ _ _ _ _ _ _ _ _ _ _ _

TOTAL STORES LEDGER
COST --__ _ _ _ __ _ _ _ _ _ _ POSTED By _ _ _ _ _ _ _ _ _ _ _ _

10-11 19 9

IL

2

No. 06-LOAKTVA 144 F0.5-70)

TO

I$A



0/A RECE1ING REPORT
p.' CT NAME 21/4/ / REPORT NUMBER I Y9 . //'7io

CT NUMBER //! a ? Z-5 3 3 -SSDATE RECEIVED /D/cJ/15¢7-
lOM 7- &" DATEINSPECTED 2O//GJ/< SK
ATION Omega Point Labs INSPECTED BY: _

UANTITY CW EfrACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL rIECD WONMER EXCEPTION REMARKS

Orde Y/N@ YI INEGff REMARKHldSfR~n

a-"/ ~J?H5g~vz7 5/4( -L~r - -- s o -k = - -- -DW f lfi
B s •g5/3 AJIA O 2 C) £,5Z)oC#i V Al Ge't /Ke) X•%%4

_ _ _ _ _ _ _ _ _ _ _ 4:

- -- ---- -= =-- - - -- -

I Al I, -OX~l S
I1 IAfi 1 < 1 I

FORM
1/29/93

cn1

'1*06

CLIENT/PROJE

CLIENT/PROJE
RECEIVED FR
PROJECT LO
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PREPCOLC
Ql COLLECT

- -"I-QjVEHy SjERVICE ,Ay

SAN P.QoiBoOX 460289 ce, INC.

PHo 'TEXAS 78246089
(210 ) 826-81 1 28

RpC No. 4756

DATE

| AtRBILL No.

-. 7 .7

Ny 127.-
|CARRIER

-- 
=4=.-



BTY259N WBN-SWEC-R93-7273 EA
1006841 12-28-93 IT* 2
QA LEVEL III PEG DATE: 12-9-93
CONDUIT OUTLET,ELECMI,2",
THD RIGID HUB,TYPE LB,
P/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:LB500-M
MFG:APPLETON ELECT.
SANE3606 NS/6200 ROR

-TIIC:E4LN237F -QA:3

OVER --.CONDUIT OUTLET -..:,..STORAGE LEVEL: C-
:ZLANK STAMPED STEEL: UNIT:EA

"ACT: :6200

-, ANS3081

A.A

* A D



0/A RECEIVING REPORT
CLIENT/PROJECT NAME -Cs / fIfA
CLIENT/PROJECT NUMBER I - q -7 1 &-I-8rr
RECEIVED FROM C

ATVL
r U[1

ITEM DESCRIPTION P.O. NO.

rlmana Pnlnt I nah-

REPORT NUMBER I >9 C - I I q (02
DATE RECEIVED 7-bC-94
DATE INSPECTED )-( - 94
INSPECTED BY: C

, . I I I

QUANTITY

ZT.ZZ n V
I.D. NO.

COMD
MATL

Y/N

CERT.
RECD
YIN

CONTAMER
INTEaRITY

I I vruel - I I - I - I - I - I -

y y lAdbE

ACCEPTANCE

AK I lnid IRalait

v.. _IV -L-JV .- . - -. -

z*'XZ4t~A.h\aei )( ~. -__ ____

_ _ _ _ _ _ _ - - - -.

REMARKS
* . - -. . --

.I I I I I I L I -- - I - -

FORM
1/29/93

Dno'lr %T I nfATlAM

(% IA A IA AA ^ t

C.

CYC~n.d -- '' '--
tActr I lurru

J A 3X4 .I1* X'ZI r



PURCHASE ORDER
TtSA teo

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Ind.

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

730
PO Number:

1125-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

Elmendort, 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

10

1

Channel 3"x4.1

Angle Iron 4"x4"xl/2"
20 ft. sections

"Set Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval 0- XLD--
Date_ _________

Ordered By: Cleda Patton

,ports) 1 Project #: 11960 '- 7/ eS"

$23.58

$66.05

$235.80

$66.05

I & ________________

Total

Shipping
Tax

$301.85

Invoice Total $301.85

* *1.

2.

Special Instructions
Please include MTR's (Material Test Re

I



r I

I
f .'

.A 3. .

, s- -*

*4 } # * * *,, f 4 t f f f t *

w .- SA

TOLTEC STEEL PRODUCTS, INC.
5390 DIETRICH
SAN ANTONIO, TX 78219

L-E S 3 R D E R 88564 M
4 4 * t f * t 4 1 * I it

DMIYR PIUclB TIMT

BILL TO: 000477
OMEGA POINT LABORATORIES

OA
SHIP TO:
OMEGA POINT LABORATORIES

44L•

16015 SHADY FALLS
ELAENDORF. TEXAS

PURCHASE ORDER: 1125-0
PLACED 8Y: CLEDA
SNIP VIA:
COMNENTS:

ORDER DATE: 7105194
SALES;AN: CASE'. HAR"S
ORDER SHIP
mkT.' 9TY COD PARI

16015 SHADY FALLS
ELM.ENDORF, TEXAS78112 781120000

TELEPHONE 1: :512' i35-31!0

REQUE37 DATE: 7'5194

T NUMBER DESCRIPTICN 1EINHT

-*i ''. 10
02 1 I

CHN 3X4.i4X20
ANG 4XC07

33 X 4.1t CHANNEL i 20
4 1 4 A 1/2 X 20

820
256

28.75w 25.75
25.80 'J.05

I:HT: 1076 LBS

BY:

I NET BEFORE TAX
TAX ...........
6RAND TOTAL...

73i

F-/I

CNOIT
COST.

EXTEND
CQST

301.80
23.39

325. 19

/



%RISj 512-372-8200

SIN# S76813
E:OL NO E:9374105

INV NO V145995
TNV DATE 12/07/92

JCTURAL METALS, INC.
911, SEGUIN, TEXAS 78156-0911

S 768400
0 TOL TEC PRODUCTS
L 5390 DIETRICH
D SAN ANTONIO
T
fl

CERTIF'EST REPORT

The following tests conform to the requirements
of the specifications listed.

WE HEREBY CERTIFY THAT THE F(
IS A TRUE COPY FROM TESTS P
LABORATORY.

DAN SCHACHT
QUALITY CONTROL MANAGER

S 8000
H TOL TEC
I P/U e MILL
P TX
T

TX
78219

HEAT T YIELD TENSILE ELONG R.A. BEND TEST DATE
NO SECTION SPECIFICATION # PSI PSI % IN % DIAM RSL ROLLED LB/Fi

01099 F 4X1/2 ASTM A36-89 1 i4000 73500 31.0 8 060i49 4.7
01109 F 5X3/8 ASTM A36-89 1 50'500 70200 32.0 8 060492 6.2
01415 L 3X2X1/4 ASTM A36-89 1 53800 77700 29.0 8 062392 4.0
02376 L 2.5X2.5X1/i ASTM A36-89 1 55000 76500 28.5 8 081792 3,9
02888 L iX4X1/2 ASTM A36-89 1 51200 75500 29.0 8 091592 12,6
02073 SQ 1 ASTM A36-89 1 50000 72000 21.0 8 091992 3.3
03369 L 1,25X1.25X1/8 A36 MODIFIED 1 56900 85900 21.0 8 1022912 0.9
03559 RD 1 ASTM A36-89 1 573500 7 520 23.0 8 102992 2.6

HEAT
NO C MN P S Si CU CR NI MO CB V AL CE_ BHN

01099
.) 1 09

02376
02888

0 3i 36 ,
03369

. lo

.17

.17
.20

.19

.21

.19

0 . 79
0. 70
0 , 77
0 . ,7

0 . 63
0. 65
0 .79
0 .68

. 012

. 007

.015

.009

.010

. 008

. 0 1 8

.011

.035

.030
.041
.025
.038

0 2 4 d

.031

. 2 1

.19

. l 8

. 21

.1 91

.16

. 1 8

, 4 9
.38

. 5o,
.r 6G9 '-,s.j

.60
. I 3
. 554.439

0 .18
0.09
0. 19
0 .08
0. 14
0.08
0 . 20
0.10

0Q29
0 .1 3
0. 17
0. 19
0. 15
0. 14
0. 18
O. 1 Z

REMARKS: THIS STEEL IS MELTED AND MANUFACTURED

.051
046
* 047

* 041

.OY1

0 O01
. 00'1
. 000
.000
.000
. 000
.000
. 000

. 0 0. 'l 0

.0020
. 0 020
.0010
.0 10
.0010
.0040
. 00 10

* 00 2
.001
. 001
.003
. 001
.001
. 001.
. 0)( 1

.00
O0

. 00

. 0 O

. 00

. 0a

.0o C
. 111(

IN THE USA AND IS FREE FROM MERCURY CONTAMINATION IN THE PROCE

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(512) 372-8225.

-ING DATA
W IN OUR

12/ 8/92

t :.E, . * 5z\:L V § I -- -



STRU -
Ni BOX -
*|l 210-372NC

S115812
40 B9418932

40 V183809
lATE 04/28/94

L METALS, INC.
GUIN, TEXAS 78156-0911

CERTIFIED TEC PORT

The following tests conform to the requirements
of the specifications listed.

S
0
L
El
T
0

768400
TOL TEC PRODIUCTS
5390 DIIETRICH
SAN ANTONIO TX

78219

WE HEREBY CERTIFY THAT THE FOLLOWING DATA
IS A TRUE COPY FROM TESTS PERFORMED l'-
LABORATORY -

I:IAN SCHACHT
,QUALITY CONTROL MANAGER

S 8000
H TOL TEC
I P/U A MILL
F SEGUIN
T
1)

4/229/94

TX

T YIELD TENSILE ELONG R.A. BEND TEST DATE
SECTION SPECIFICATION N PSI PSI % IN % DIAM RSL ROLLED LB/FT

l C 3X4.1 20 ASTM A36&91 1 52500 75600 31.0 8 110299 4.100
9 F 3X3/8 20 ASTM A36-91 1 51800 75000 27.0 8 12209 3.720
7 L 3X3X3/16 20 ASTM A36-91 1 54200 75300 31.0 8 01039 3.670
3 L 4X4X1/4 20 ASTM A36-91 1 54200 77000 31.C 8 02189 6.600
4 \4 REBFAR 20 ASTM A615-93 GRADE 60 1 66000 103000 13.C 8 1.750 OK 04239 0.640

AASHTO M31
5 \4 REBAR 20 ASTM A615-93 GRADE 60 1 65500 102000 12,6 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 4X3Xl/4 20 ASTM A36-93a 1 53100 73900 30.0 8 041094 5*750

C [ MN P |S SL I CU 2 CR NI MO CB| V AL CE | BHNJ|

.17

.16

.17

.17

.37
.15
.15

0.74
0,71
0.77
0,70
0.96
0.96
0,86
0.77

.012
,01 1
.011
.007
.012
.014
.009
.012

.034

.035

.031

.020

.036

.040

.022
.027

.21

.2C

'1 .. I.*

.35

.39

.39
* 3E
*4d
.4 1
.42

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
9000
.002

,- - -.- .- .. - . - -, - .I - -I . - - -I. - I-,

.0010

.0010

.0030
.0010
.0020
.0030
. 0020
.0030

.002

.002

.003

.001

.002

.002

.000

.001

.00

. 00* 00

900.(0
.00

too

.oo

100% MELTED AND MANUFACTURED IN THE USA ANCl FREE FROM MERCURY CONTAMINATION

517
517
517
517
517
517
517
517
IN THE: FRO CESS

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(210) 372-8225.

. . -- - -
, -



0/A RECEI G REPORT

1A
CLIENT/PROJECT NAME r 1 | 1\j 4 REPORT NUMBER 14A X - It 9 (ob
CLIENT/PROJECT NUMB3ER IV UoC-9gIT7 . gJ'6 q-,,DATE RECEIVED V-X5-74
RECEIVED FROM LZtL .c DATE INSPECTED F- 4\-3 -*4
PROJECT LOCATION Omeaa Point Labs 13%v. rb -;% "T7

ITEM DESCIPTION P.O. NO. NTIT. NO. MATL FIN CONANER EXCEPTION ACCEPTANCE REMARKS

__ ---- - -- - - -

FORM
1/29/93



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorl, TX 78112-9784
(210) 6354100 FAX (210) 635-8101

PO Number:

1144-0

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

Ship To:

Accounts Payable Cleda Patton
Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/23/94 Their Truck {8/24/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Tubing-6" x 6" x 1/2k 40' $0.00

"See Special Instructions Regarding
Purchasing SPecifications for Quality
Assutance Requirement
OA Apped

erate ia-I *n - t r. ..X. t ^L. - nm na AA -. . . Iln-A

Please include MTR's
Oraered By: Cleda ranon

I Project #: TSI/TVA

Invoice Total $0.00

t7T
{ tjo

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Total

Shipping

Tax

s-r '- ..... u11sa s
$0.00
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TOLTEC STEEL PRODUCTS. INC.
-390 DIETRICH
SAN Af'TCN10. T'A ,219

ILL T1. ?0U 4 G1; '24.?
CSEG.4 POP Ir iiFOAdiiTURit irj

1I 0 1'S S'JD FAEL'
ELfMENJVORF. TEYAS

160DIf H.A5Y FAL5S
ELCE-lD0RF. TEX.A

P1F.CHASE iP7ER: I1 I4.
I AC I ED t ' j'E .

Iw0.v,- -.::Vwi~ I I -

JRici ,j r. s 3 ?
: il.E."iC 1 C' RE I4.F_

-j2Dr Er -T.I
!- u iT o~g ,

P'Ec{-_ , i,-: '3 ?&

iJi I .

C 5T

itJ -.-t-1 ;R25'~LUMS

. b '. 3 i)! ;

MiST 4A'!E MTR
I . S " ;4 4

j 0
i

235 ;.' IMMl}i

whE15YlT,: a@466 LBS

RECEI- E~t RIQie -: -,

NET BEFORE TAX
TAY ..........
GRA,'I.nt TOTAL-..

* + f + i * * * 4

a R I E i 2922o0 i
4 I f + f 4 f * I

HEIM I KP1N111G TICKET

Hi.Q TO:
CMtEG POINT LBaORATMPIES

'81 ai'0

I
23

r1 1 ID

SI i i. j'*6 2 ;3 ) l

-;?? .C ?,

i5 .X1 .Zl

°41.13
7'.94

IQI4 .07

9q I .2

I, E'L._;-0t"I -, ii; ; Q 5i -1 'i 2 "i' l -qI ~

.T wQ'!RE.x t
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Q/A RECEiMG REPORT W

CLIENT/PROJECT NAME :i17 /ITL L REPORT NUMBER J4DL-7 - j Itq~
CLIENT/PROJECT NUMBER Il IL)-,t DATE RECEIVED --2S~it
RECEIVED FROM_________ _ _ "-___ _ DATE INSPECTED R -AS-g<-
PROJECT LOCATION Omega Point Labs INSPECTED BY: C- C

UaNTITY CoDGFrrf3 ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL EXCEPON AREMARKS

3./a -, -a - -a

__ __ _ a - --- - - -a- ----

FORM
1/29/93

C..
C,)



PURCHASE ORDER

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Vendor:

1 .3
Omega Point Laboratories, Inc.

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

PO Number:

1146-Q

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/25/94 Their Truck 8-25-94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 3-1/2"x2-1/2"x3/8" angle iron 1 $44.57 $44.57

"See Sne-r r p3
Purch^i c . .qardiflf-r Quali
Assipr"ICI R-Iquiremr s"
QA Approval

Ta $

Special Instructions Ordered By: Kerry Hitchcock

1 Project #: TSI/TVA
Total

Shipping

Tax $3.45

Invoice Total $48.02 |

$44.57
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TOLTEC STEEL PRODUCTS. INC.
5390 DIETRICH
S&N ANTONIO. T1% 78219

BILL TO: 000477
OMEGA POINT LABORATORIES

!.X0L' SHADY FALLS
ELMENDORF. TE.AS

PUR{I:AEE ORDER: l tls-'
PLACED 27
SHIP Y'ZA:

2D~si'1Et 4T3i: ;:
LRPER DAT E; 2
SALE511GT7 CuGE HARTS

- . ...

DfIW PICKING TICKET

SHIP Ta:
OMEGA POINT LABaRATORIES

16015 SHADY FMLLS
ELMENO9RF. TEAS78112 781 120000

TELE.PHt]INE 4: :2i':) j5-3O00

RE0'JEST OiiTE: 8 :2.194

T! li1pER 'E I 3HT

31 1 ino >-I 3- 2-I 2.t 1C 5 3 -1:2 I- 13 fX ,S9 "I 2 91; . I? i4 . 57

TtUE15HT: 164 LBS

RECE9I)ED BY: I
- - -- - - - -- -

NET BEFORE TAX
TAn ...........
GRAND TOTAL...

Ec END
E-T.c

44.57
3.t5

it8.02

740

IVESCR I i r II"!



f;j ,*ro I w----a@ z -- 6 ji----............................ .....
*STEEL 7L!ASC Wtby, Onbario, Canada L1N STJ MTWrA 7M1 47 1, TEL WHITEY 905.665.811gOP TOWO 4IS.3M64.613D O GdU OF LAON-N, LOA,04 , A U*oF 6t Co- teel c. I- FAX: sose8-s469 OUNS 20-13-2094 ME

TESTING LABORATORY REPORT .
COMPTE RENDU DU LABORATOIRE D'ESSAI JL 18,1994 097068 9? 0P"CLPROPNIrugyRa CHENMIu ANLY18P- NSITCAI POYotoE .NA S CHALMILYUE 20:25 , j

I.' N STEEL ; . ENT* 108 BkGSTOWN RD.
*1 - SHELDBVILLE". INDIANA t

j % - 46176

SEE BELOW :PAGE - -a

CHANNELS '' ;t7 .14.75 , 5 58995 PSI 78.6jl PSI 25.0% IY ASTM-A36-91 SA-36
ASTM A709 GR36MATERIAL SPECS: J3081 P'ART #:PART NAME:

C MN P S SI
0.1700 0.6700 0.0050 0.0160 0.1500

ANGLES - STRUCTURAL
3 112 X 2 1/2 X 1/2 C3387 50240 PSI 75932 PSI 29.0% IN 8 IN ASTM-A36-91 SA-36
ATERAL SPECS: 0105961 

.i ASTM 709 GR36

B-071774Ls~s:o 081 PMTt . PR NAME: ASH19G3j

MN P S
0.1900 0.8600 d.040 0,0200 0,208

Ij -. . . -. r.

ARNGLES TRS UC-NN ALL.O .
- X.4 r 5/16 C 69 74 52263 Psi 789J0 PSI 28.0% IN 8 IN ASTM-A36-91 SA-36

MATERIALSPECS:O 159 ASTM 709 GR36
MATRIl.SPES:0110841 PART 0: . PR AEF(04643 % AR NME

' C MN P S ST
0.2100 0.8500 0.0070 0.0240 0.2080

| ~ ~ ~~~~....... ...........; :,>?i..'.r.{.............. .................. 1- .......

ROUND BARS-NON-AlLoy

!OAM 67 956 73057 PSI 30.0% IN 8 IN ASTM-A36-91SA3

I o- ; .. ,
. .4 .V - 1L

M S , .5, PART PART NAME:

*7 . f~)"¶...*A CERTFIS?"thAAC o A VIVISON OF Co-SreltWC
CETIIS HT H A8OVW ISULTS ARE A TRIJS AND

:i, c " �(. -i- -�--



Q/A RECEHY
CLIENT/PROJECT NAME T5l I T VA

I REPORT

RFPORT NM IMRFI

CLIENT/PROJECT NUMBER1 1I 6-71'.TS-37,9qsS57-40 DATE RECEIVED-
RECEIVED FROM !)"1) r. All nATF INS:PEC:TFC

R/ ) 4 - ) l9 60
7 - 9 I 4-

PROJECT LOCATION Omeaa Point Labs INSPECTED BY: _ _ _ _

COMD GERT ACPNE

ITEM DESCRIPTION P.O. NO. QU ANTIT I.D. NO. YMATIN W41 A? EXCEPTON ACCEPTANCE REMARKS
Cfn R^ n5 Acce Hol 2L RN

P l 1i 32j)4 t 1 0 FLTY . Y 6__ &__ -

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

FORM
1/29/93

-_ll

--).1 -.. -,q 4



PURCHASE ORDER

Vendor:

Bill To:

.743-
Omega Point Laboratones, Inc.

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

PO Number:

1132-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorl, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/20/94 Their Truck 7/21/94 1

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1/2"x 12"x20' Plate 1 $126.40 $126.40

2. 4"x4"xl/4" x24' Square Tubing 1 $103.22 $103.22

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require
QA Approval Q_ ._
Date_ __ -__

Special Instructions Ordered By: Cleda Patton

Project #: TSI/TVA-Deck7
Total

Shipping

Tax

$229.62

$17.80

I nvoice Total $247.42

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219
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TDLTEC STEEL PRODUCTS. INC.
33?O DIETRICH
SAN ANTONIO. TX 78219

BILL TO: 000477
OME6A POINT LABORATORIES

16015 SHADY FALLS
ELIENDORF. TEXAS

-PiCHXASE ORDER: 11300
L'ACED BY: CLETA

SHIP "!1:

,OHMENiS:

ORDLER OATE: iZ1)f? 4
SALEEMAN: CASE'I HARS
ORDER SHIP

ft lTi COD PAiRI

78112

DRIVER ?ICXING TICKET

SHIP TO:
OMESA PDI:-g LABORATORIES

l16M S-DY FALLS
EL'.iENDORF, TEXAS 781120000

7EkQ.WNE J: ;I12, i.7J-Ci )O

RElUEST DATE: 7120194

' NU l2ER DESCRIPTli N WE I .-HJT

I I

I I
FL. :J1212
TUB iXC?6X2Q

1i2 ' 122 20
4 X 4 'A 26 5 0 X2 Z0

ia 30.75 i 26. 43

244 51 . !O 103.'22

4

. WEIGHT: 352 LBS

RECEIVED BY: ( Jo

I

*'NET BEFORE TAX
.TAX .T...........
.RRGRAND TOTAL ...

; -0

. 229 -1
.. t.804-,
247,42

I

0!

A .

L.\ 11 7,I IT
COST

EXTEND
COST

!-



B/L 1 72969

IOL7 EC STEErL PRODUCTS, INC.
53 3 ,DE ' . (,'i i RD.
SAN4 ANTONIO, TX 78219

43579
SOLD TOLTEC
TO: 5390 DETRICH RD.

SAN ANTONIO

IZE
GRADE /

2 X 32
ASTn A36-03/ASHE SA36-89

'4 X 12
ASTn A36-93/ASME sA36-89

,2 X 30
ASTH A529-92 CD 50

'8 X 8
ASTn A36-93/ASHE SA36-99

X I X 3/8
ASTn A36-93/ASnE SA36-89

X 2 X 1/4
ASTn A36-93/ASME SA36-89

X 3 X 3/8
ASTn A36-93/ASME sA36-89

X 4.3
ASTn A36-93/ASnE SA36-89

X 9.2
ASTn A36-93/ASME SA36-89

NUCOR "m
A Division of Nl oration

JENEIT, TEXAS 75646 PW903) 626-4461

CERTIFIED HILL TEST REPORT

Dale

SHIP TOLTEC
TO: 5390 DETRICH RD

TX 78219

HEAT
NUMBER

345-0467

334-2690

343-0913

343-0790

332-2362

341-1165

342-0736

341-1085

343-0661

CUSTOMER
PO NUMBER

1534

5534

1534

1534

1534

'534

5534

1534

8534

TENSILE
PSI
73600

73700

83800

65500

80000

70500

63700

70500

72300

YIELD
PSI

50000

49300

56400

47700

59500

50400

43800

49800

54400

8 INCH
SCALE

ELONG

27 '

23

21

25

28

30

27

25

24

C nn Si S P v Nb Cu Cr Ni no
.17 .74 .26 .03 .02 .000 .000 .48 .09 . 1 .033

.13

.23

.* 6

.I5

.35

. 3

.32

.20

.72

.90

.75

.82

.75

.71

.82

.85

.21

.26

.22

.24

.22

.I6

.25

.25

.03

.04

.04

.04

.04

.03

.03

.04

.0

.02

.02

.02

.02

.02

.03

.02

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.26

.40

.39

.37

.48

.33

.60

.55

.34

.16

.10

.20

.17

.I0

.13

.30

.32

.12

.16

.17

.10

.II

.15 .13 .057

'4

MELTED AND MANUFACTURED IN U.S.A.

.031

.040

.038

.049

.057

.024

.034

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

CH1Ely METALLURG151 JI.

/o{-?&"



HNACertif ication 391000 5/12/94 2

71 G;h d Manna Steel. Corporation Cust P.O.: 8731F ~Tube Dtvtsion D---.. ate Shipped: 5/11/94
3600 Avenue C I'rI..: Tx>ad Tally 3-44104CDLTEC STEEL PROIDUCTS, INC.P.O. Box 558 noe39135 T

FairieldAL 3,64,SAN ANTONIO0, TX 78219

ail. Sunbelt Metal V" -rc" Sh ip Sunbelt Metal Service Inc0: 
. ~ *, . To:

P 0 Box 43839 South Loop 4AUstin TX 78745 Buda TX 78610

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

4 7150712 2X3 -RECT r 3/16'-HR-A500- .20-.OCOOFT ...... ..... .O N T IN U E D - ...... ....... I...-....._ . ........ ...... ...... . . . ..- .- ... .-.... ...... ...... ...... ......

1531-79 - 01403 - S ~ ............................... ..... ...... ..._66,000 76,000 26.0 684153179- ---45472 A500'- . 6-8,500 76,500 -27.0 B86138 i26A500 B 62,000 -7.3,-000 28.0 B82

-.....Tota.l Weight - - 2'

__Heat# C MN P S S I
...-....-....-......-- - -- ---- - -- -- --.......... ....... ......- ..... ......

_0 -01403-- I 70Or ...... 790,- .012 -'.007 .020
- . .. 45472-- 17 .. .... ;-780 -.017-'.009 .030

51226 :160- -.-741 .0.01-3 ..................

3 4600412 5 SQ -1 4- R 50 -4O.00OPT .. .............................-...

11.55060- 1304854 .... A500 B 6,0 7500 31.0 B84'

*Totaj..Wei.ht... .... ... ........... . . . .

..Heat #- C--------N--P--- -- --------- Is -

-1,304854 .-.7 ......720 .1 02 .O

4301112-- 2. SQ. -11GA------------HfRA-50a--- --2G;OOOFT.....
..................................................... ... . . .... .43223 C85226 _-A-500--SB- ..........-....I........... .. 55,-000 ~69,000 30.0 Be043224 -C85226 A.G ... 5..... .. 6 ... 

-30.0 8

T otal W e igh t - ..... -......... .....................

-- .H eat t C MN P S 5 - -- .. . . . .... .........

C85226 -. 18 .... .750 ..013 .0 07-

lanna Steel Corporatlon SUBJECT TO TERMS AND CONDITIONS ON BACK8 12 Commerce Avenue
,.0. Box 558airfield, Alabama 35064 Milton Stewart2C5) 780.1111 

Mtlugs1UNS No. 00-402-92194 Mtluga



0/A RECEIM
CLIENT/PROJECT NAME Ts 1 1 T\ A
CLIENT/PROJECT NUMBER I 10O- ql- S
RECEIVED FROM
PRAIttT I nt'ATIlMI nmonn 0,i.. I eIh.

i REPORT

REPORT NUMBER A44Q -_Iqo

DATE RECEIVED 19- -c?4
DATE INSPECTED g -

,- T-I I
*'.vr*w 'iuuMvillou I 1lil LUIbo INSPECTED BY: _ _ _

co CU-M

UaNTITY MAT ___ oy~E ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATY/N YIN MAR EXrACEPTIN C REMARKS

Orede R. Accept Hold RZP

_4__ _1__ __ _4 4 A o A 1-'/Mczo Y Y 6'et Q&- -

-x - - - - -- -= ==-

FORM
1/29/93

t I II I l lX l=tl 11 1

A e



PURCHASE ORDER

Vendor:

Bill To:

-7' 43
Omega Point Laboratories, Inc.

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

PO Number:

1154-0

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

Ship To:

Accounts Payable Kerry M. Hitchcock
Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
9/17/94 Their Truck 9/21/94 |

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1-1/2"x1-1/2"x1/8"x20' Angle Iron 4 $6.51 $26.03
ANG 1-1/2xCOl

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require tss"
QA Approval__ _
Date .- ,. ..

Special instructions Cirdered By: Kerry Hitcncock

Project #: TSI/TVA

Invoice Total $28.05

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Please include MTR's.
$26.03

$2.02

Total

Shipping

Tax
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STR
130
512-

CERTIFIED T=1 REPORTTURAL METALS, INC.
h SEGUIN, TEXAS 78156-0911

Illk fujltrofing lv-vts cuficalmoill it) 1 rsm
of thle siiecificalimlis iisieti.

I S-E2439
NO E193*49472

S'
D
L
1)
T

SECTION
0

L 2.5X2.5X3/16
L-1. 5Xf-. 5X I/8
L 2X2Xi/4
L 3X2X3/16

3X3X1/2
3. 5X3.5X1/4

L
!L

c

. 16
. 19
.19
.2)

.18

MN

0). I31
0.65
0.61
0.63
0.76
0. -

1 -CI i -Q , .; ; *L !- i-C S. INC.
' I _' ". - , :P :.''.i:-,.i RDJ. .

P U F4lU l.0414tfJ'0,TX 7S219
HIOUJSTN *-x

.-. -' S, I

SPECIFICATION

AST-m
ASTM
AS TM
Asr rl

A36-09
A36- c'9
A.36- B9
A:36- 91

AS3TM1 fl36-91
hS5TM A36-09

I I I I 5-- .I , , I j

p S Si Cu CR 1`I MO C8 V

T

I- - I s 11 I I r |l IN

1

I
I

1

YIELD
PC0

533t0 :h
557:'o
522)00
5540X)
tj5P540'
5564:00556C)0:'

AL

* , filj4-J I
†*,- - .=I .-. '..-; S-i-

. . .. " 1 s ! , " IIk t -,.

I F-. ') TIlE .441LL W ,i- ;1-U
0-fUI .. ;4 ItA -i3i.0( TXx P '32i 9

-I'
TERSILE

- 5j *2I D 0

74604:,

, 7 ei'2:7 h:'c:';?r7 72C )

r7r99jt

.

I I I 1-t- I I -I I i I -____--____-_--

ELONG
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Q/A RECEIVING REPORT

CLIENT/PROJECT NAME TiS / T VA . is EPORT NUMBER 19. - I VA 405
CLIENT/PROJECT NUMBER IA'M\ - ~to- ts, -2PATE RECEIVED 7-7-94
RECEIVED FROM SR DATE INSPECTED 77-?-4
PROJECT LOCATION Omega Point Labs INSPECTED BY: CaL

QUANTITY co~ CM ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. OMA CAW T A 00RER EXCEPTINS C P REMARKS

Order _______R.____- Accep- Hold -- -

_______~ - - - - -

-I 1& 111 IP I1 t= %9 Mow

-__- -.---.

- -. - - - - - -=-=

FORM
1/29/93

, -1
C.



tC -' .-

PURCHASE ORDER

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1121-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
6/27/94 Their Truck 16/30/94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 7 Strand Bare #8 Copper Wire 1000 $0.69 $690.00
BARE8STR

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval
Date a6e-d7- {4

special Instructions Ordered By: Cleda Patton

1 Project #: 11960

Invoice Total $690.00

Please include all Certificates of Conformance
to Catalog Specifications

$690.00Total

Shipping

Tax

I



07/26/94 07:08 0210 824 0419 SUMMERS ELECTRIC I1002/004
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En ELC
1!nm 3 s a vv

PACKING SLIP

FRQM e k C

...
J. .

SOLD TO- A. ;8 L 4 s - 3

fj,,.1 POINT LLA~ATORIES
1601':i SHAOY FALLS ROAD
ATTr: - CAnCUtNTS PAYUaLE 07PT.
E11MENIRF% TX .781.12
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UL 26 '94 08-05 210 824 0419 PAGE.002
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SERVICE WIRE CO.
MANUFACTURER

1763-8600 PITTSBUiHO. PA (A2)325-1666 HUSTON, n,

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 Ni

K C7131676-6666

0: 355686

78217

7 7 779 6 17

*66287011695*
MFG DATE

BASTR7SD8
8 AWG 7STR
BARE CU STRAND SD

GROSS TARE NET-

CLOGEN. wI MYa

THIS MATERIAL IS tRDE

TO APPROPRIATE LL.

ASTh. OR CmuSTCR

STRNDfARS RS SPECIFIED

BY THE ORDER.

fA3E BY:

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

CUTTING

DRAWING

STRANDING

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

CABLING

ARMOR

JACKET

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

INSULATION

TESTING



01210 824 0419 SUMIERS ELECTRIC

7 55

SUMMERS
ELECTRMC

June 18, 1992

To Whom It May concern:

e h~eby certifyonthaton_'S-
Ihthat on ______ we, Sumers Electric,Provided the material called for on your Purchase Order #on our'.B.ill of Lading (shi.ping document) #.S033 oiin accordance with all applicable requirements for shipment, I

further certify that the supplies that were provided are of
the .auoiitY~spir.fie and are in all respects in conformance with
purchase order requirements.

240)0 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/824-1451

-- X , 4-p. -

07/20/94 12:21 Q 001/002-

V

: - .



Q/A RECEI MG REPORT m
CLIENT/PROJECT NAME _______ REPORT NUMBER-I 4D(Q - t VN b 6

CLIENT/PROJECT NUMBER )L6Iictl?1 DATE RECEIVEDi7LAŽ-j
RECEIVED FROM St .. j5jabO DATE INSPECTED -)-) 4
PROJECT LOCATION Omega Point Labs I.lPDFT~r RV- 0 >A-

- - - L IL iL

QUANITYCoNEW CErTFrITEM DESCRIPTION P.O. NO. QUANTITID. NO. MATL IEC IEGAY ACCEPTANCEMATLO ID.N. / REON NMG~rA EXCEPTIONC REMARKS
. re RXAc~ Hold R :l~

#Q ~ ~iepzA s 1L;1i7Z ±1LCt6As-4Jy Y 6oo < t

,- -- --- - - - - -

FORM
1/29/93

(.4



PURCHASE ORDER

Vendor:

Bill To:

7 5 7
Omega Point Laboratories, Inc.

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

PO Number:

1134-0

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/22/94 Pick up 7/22/94 l

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Galv Cond Strap-KIN C105-4 7 $2.36 $16.49

"See Special Instructions Regarding
Purchasing Specifications for QualityAssurance Requirement A

QA Approval C6 Pa ,i
Date 7-2,2l-l4

Special Instructions Ordered By: Kerry Hitchcock

Project #: 11960 l
Total

Shipping

Tax

$1 6.49

$1.27

Invoice Total $17.76

John Harnett
Summers Electric
2400 Brockton

San Antonio TX 78217

Please include Certificate of Conformance



SUNMIEIM
IELECTRIC

.LC 0 H PA NY Y

M: 2400 BROCKTON
SAN ANTONIO, TX 78217

SOLDT: 08643800
OMEGA POINT LABORAarORIES
16015 SHADY FALLS ROAD
ATTN: ACCOUNTS PAYABLE DEPT.
ELMENCORF, TX 78112'

758
PACKING SLIPCONTROL

|: ,,, ~. "7--?. NtJMWR . ~ W-f - ;. | PAGE

08076410- 1 1

22-JUJL-1994, 08:53

SHIP TO:
OMEGA POINT LASORArORIES
2400 BROCKTON

SAN ANTONIO, rx 78217

-- MASTER FORM 225C
PICKED | CHECKED CUSTOMER I V I

Qlr-'KfAT 1r 1nr>l I //K} 1F-7~ DATE |--



07/26/94 07:10 ' 210 824 0419

SUMMERS
ELECIRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on we, Summers Electric,provided the materiol called for on your Purchase Order #_/43on Gur. B.i. I of Lading (shipping document) #In Occor-donce w-ith all opplicable requirements for shipment Ifurther certify that the supplies that were Provided are ofthe.quality specified and are in all respects in conformance withpurchase order. requirements,

Date: 4X 9
Signature.
Title: JA'•'b -' ;4t jsn

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
5121824-1451

SUMMERS ELECTRIC Q 004/004



G REPORT
CLIENT/PROJECT NAME 71 / TZ JA
CLIENT/PROJECT NUMBER \ AlnO-¶H 54tas'-Et
RECEIVED FROM So4t-
PROJECT LOCATION Omega Point Labs

REPORT NUMBER I4A . tl V1
DATE RECEIVED T- 3
DATE INSPECTED 6 - e)-A -'14
INSRPFCTF BY: (I Ro

ITEM DESCRIPTION P.O. NO. QNTITY I.D. NO. MAT E 0CNER yEXCE0if ACCEPTANCE R
Orde Rem WEGAccetY~l REMARKS

. . - -

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

FORM
1/29/93

0

Q/A RECEl'



PURCHASE ORDER
Omega Point Laboratories, Inc.

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

7 61
Vendor:

Bill To:

PO Number:

1141-0

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/18/94 18-22-94

Quantity Unit Extended
Item No. Description Ordered Price Amount

Junction Box
12ga 12"x12"x60"

"See Special Instructions Reeirine
Pwrchasing Specifications ffr Quality
Prs'srance Requirements."
QA Approval. Vp iC r =a.
Date S - q -9 4-

1 $186.00

1 .1 1. 1

Ordered By: Kerry Hitchcock

1 Project #: TVA/TSI

Ik t 17;Z'I
I Afn1* d4-Cem *

Total

Shipping

Tax

$186.00

$1 86.00

$1 4.42

Invoice Total $200.42

Summers Electric
2400 Brockton

San Antonio TX 78217

1.

Special Instructions

Must meet NEMA 1 specifications.



SUWMERS
ELECTRIC
C 0 M P A N Y

A Summrm GGroP Inc. comPanr

2"400 BROCKTONor SAN ANTONIO, TX 78217

SOLDTO: 09643800

OMEGA POINT LABORafrORIES
16015 SHADY FALLS ROAD
AT+N: ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112

CUSTOM ER PhG4. INIJ 3LP 62

I, PACKING SUP NUMBER IPAGiE

081 251801 1

'% 1AUG-1994, 10:43

SHIP TO:

O'MEGAi POINr LABORArORIES
16015 SHADY FALLS ROAD

ELMENDORI-, TX 78112

CUSTOMER.PONUMBER -. - o JOBNAME -,, CONTACT TYPE

|KERR Y |DEL£

ORDER DATE SHIP DATE. SHIP VIA FRT SLS ITAX TERMS

8-AUG-1994 18-AUG-1994 Our Truck POC 2b 000 10th, Net ?0t.
UNE 1-arY ORD. ar-f B.0-| QTY.*HP. .PART NUMBER DE..I BIN LOC- NST UNIT PRICE UM| XTENDED PRICE

DESCRIPTION C

01 1 0 ( 1) MS? l2Xt l2fi0

ENDS' 12'X80 FLA r
I

. . t

if applicable*,
I

C D VER 12 GA ., 4NE1A. 1i
o bt .

to b~e b i I I ed 1Iater ~

*I* SUB rOTAL
,FTAIGHL

F ~TOTX

( tC 7¢ "c' ''

1 8 7 .0 .

14. 4-
2 00. 4 -

I.

I.

I

: I

''- I,I

: -I

PICKED 5Z\ CHECKED
BY E BY

WELDED
I!ELDED
PAD

F r e i g h t

y

I ..

m I

. . .

;I

... I



- 09/27/94 09:17 '210 824 0419 SUMMRS ELECTRIC I004/004

7 63

- ~SU MMERS
ELECTRIC

June 18, 1992

To Whom It May concern:
........... y thato ~~L

hereby certify that on ua- we, Summers Electric,
provided the mate.r.lal .col.led for on your Purchase Order
on o.ur Bill of .Lading (shipping document) __t _ 1-
In accordance with all aPPlicable requireiments for shipment, I
further cert'iy that the supplies that were provided are of
the- ua.lity specified and are in all respects in conformance with
purchase or-der. requirements.

DateIe

Title : ,,Js / Si v.L> %

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
S1218241451

SEP 27 '94 10:12 210 824 0419 PPGE. 004



Q/A RECEMT NG REPORT
CLIENT/PROJECT NAME iS I L1Zi
CLIENT/PROJECT NUMBER ftgn Q6 I tIn k 7 -3i

RECEIVED FROM S A FQ
PROJECT LOCATION OOmea Point Labs

REPORT NUMBER 14A;Z - 1 V1 to
DATE RECEIVED _ _ - ____ _ - t
DATE INSPECTED T- -) + >- '4
INS PECTEDP BY: 1C PA&J*4--

UANTITY M~rAT FECDCOT A ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATI Y/N R EXCEPTION E REMARKS

OeQ Accept HAld I YPIR_

I__ I1 S - - AD -y L 1 ==- -

Ctd 114SD 1Si IL & Kf~-CAMX-3 Y I - K --

9;~Qy sm V Wt4AQ .5--O -n Ytl Y V _d _

v- -

I_________ In PP~~~ Yb~

- -

FORM
1/29/93

. . , . - -



Vendor:

PURCHASE ORDER

Summers Electric
2400 Brockton

San Antonio TX 78217

Bill To:

765
Omega Point Laboratories, Inc.

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

PO Number:

1145-Q

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

24/94 I Their Truck I l I I

Quantity Unit Extended
Item No. Description Ordered Price Amount |

4" Steel Locknut - BPT 110

Galv Cond Strap - KIN C105-4

GaIv Cond Strap - KIN C105-3

Galv Cond Strap - KIN C105-2-1/2

Galv Cond Strap - KIN C105-2

GaIv Cond Strap - KIN C105-1

3U SQ Head Plug - APP PLG300S

4

25

15

5

20

10

3

$6.60

$59.00

$25.65

$7.90

$26.20

$9.50

$38.1 9

$1.65

$2.36

$1.71

$1.58

$1.31

$0.95

$12.73

Total

Shipping
Tax

.1 1 1 ________ _________

Ordered By: Kerry Hitchcock

I Project #: TSI/TVA
$173.04

$13.42

Invoice Total $1 86.46 |

1.

2.

3.

4.

5.

6.

7.



SUrVMERS1
ELECRIC
C O M P A N Y

A Summers Group, Inc. omDany

3j.8 W. JOSEPHINE

SAN AQN TON.IO T X 7 8 221

SODT:086~43800(SOLD TO: MEGA POINT LA8ORATORIES

1 015 SHADY FALLS ROAqD
ATTN: ACCOUNTS PAYABLE DEPT.
EL MENDORF, TX 78112

CUSTOMER .P O;TNG 3L I. 6

|- WI; NMBER ., PAGE1Z27001 Z
24-AUG-1994, 121:15

SHI T OMEGA POINT LABORATOR IES
3183 W "JSEPHINE

SHN ANTONIO, TX 78"212

ORDERDATE. - ?SHIPDAIE .- SHIPVIA% -+N

24-AUG-1 93 4 24- AUiG- -J. ?q94 | f i i C, C 5 I I

4 3
d - I NT EEL L iz:K'lL';T

O | 'D:KI'N -£1O5-4
| G 0Lf COiY -TR AP

O j 15 KrIN O1;5f-3
GALV COND STRAP

I 1 2 2 CI 5 -A -
i t5 -44

J K I il! 1 I . - .- -1 "T2
GRALV .-QNG STRAP

I7 - 4 - 1
-r 5 4 2

0 2C I ;N C1OS-2
GALY COND S1RAP

O 10 lo~KIN .'o-1

1 GIALV COND STRAP
17-H-;

75330

153.45 C

131.30 c

9 5. 0 5 C

SUB TOTAL
FREIGHT
TrqX
TOTAL

REV 8/94

PICKED F
BY LU \i

- /7 r
CHECKED F t |]DATE

BY

0

? 5 9 5 1

Id

-'I'

10

53, - '.

* .4 -

~. iL -...

.. .1

II 3 4 . ;,S'
()

10 0 . 4.-
145 .2

I b -, {.1 |,~ i;

* 3 -9 71

1 -7 - A - I

.' J4 'n '



? 1jUJERSj......... .
'ELECTRIC

C 0 M P A N Y
A SUmme Group. Inc. company

MM 2400 BROCKTON

SAN ANTONIO, TX 78217

SOLDTO: 08643800 p
OMEGA POINT LAIOR ATORIES
16015 SHADY FALLS ROAD
SATTN: ACIOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112

CUSTOMER

ELMENDORF TX

PACKING SLI 67

781 12

1l \'Mkz
QD-eE- - I R PONUMBER.;;,- i .. JOB NAME .:

L 1450 I
*7in Is | CONTACTI TYPE I

|KERRY |DELL

ORDERD^TE D SHIP DTE 'SHIP VIA FRT .^LS TAX TERMS

24-AUG-1994 24-AUG-19941 Ou TrUCk PG 26 000 10th, Net 20'th
UNE -aY. ORD. OTY. aO. QTY. SHP. PAFq NUMBER-: . BIN LOC. UNIT PRICE |UM| EXTENDED PRICE

DESCRIPTON UPC

34
,y 3 7 -IPP PL:300 2-C -3 1 '4 3,. t 1

3-IN SO HEAD PLUG b 5260

DELIVJER f, I OKR"

SUB TOTAL 39.1-
FREIGHT
TlAX 2. .9
TOTAL 41-

O i . :
* / . II-

I I I

-. i

'I I ,

- r j I j1

,,;.I , ., , , ! S;TEROM2

PICKED IL : CHECKED DATE' CUSTOMERBY tI | BY SIGNATURE -1/ L 2 r G-

| PACKING SP NUMBER | I PAGE -

L08136401 1

24-AUG-1994, 12:16
. -9

SHIP TO: ;

OMEGA POINT LABORArQRIES
16015 SHADY FALLS ROAD



0 003/004

76 8

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on s Electric,
Provided the materia' called for on your Purchase Order
on our. Bill of Lading (shipping document) # A 3 %&tO
in accordance w-ith all applicable requirements for shipment. I
further certify that the supplies that were provided are of

. .. ... . .. ..the qudlity s.pecified and are in all respects in conformance with
Purchase or-der requirements.

Date:_________
Signature
Title: -F !SA-5

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/824-1451

210 824 0419 PFGE.003

09/27/94 09:16 0210 824 0419 SUHMIES ELECTIC

SEP 27 '94 10:11



09/27/94 09:15 f'210 824 0419

7 6 9

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on 8  ot9  we, Summers Electric,
Provided the mater.ial .col.led for on your Purchase Order #on our Bill otLoding (shi ..ping document) 

_#____in accordance w-ith oil a0pC" Ica~.. ... ..... all...... .e requirements for shipment, Ifurther certify that the supplies that were provided are ofthe'quality specified and ore in oil respects in conformance with
purchase order. requirements,

Date:____ ___ _
Signature:r
Title: 1S51biF Sfid-t. -S

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/824-1451

SEP 27 '94 10:10

Q 002/004SUM(ERS ELECTRIC

210 824 0419 PAGE. 002



CLIENT/PROJECT NAME 7 v4 /2;5 /

CLIENT/PROJECT NUMBER ,/S-3-
RECEIVED FROM-
PRAn.11fT I fl:ATInN Omena o int L abs

IG REPORT

REPORT NUMBER ____3 _ ____60

DATE RECEIVED ________
DATE INSPECTED /4P /½ 19
I Id Q0CfTfl RV* (V KI

ITEM DESCRIPTION P.O. NO. UANTITY I.D. NO. MATL YEC ( IMArR EXCEPTIONANCE REMARKS
Oadeyi B.O. - -ce -ol -^^ r

12 "Steel \ oIlvle-i //'•S 2 2 O 4'8/'-& -12-1i I I.. &A° h)oe. A - -

ITEM DESCRIPTIN yNYNJC9f

- -2 - - - - --A

FORM
1/29/93 --

01

0/A RECEI\



PURCHASE ORDER

Vendor:

Sue Messerlie
B-Line Systems
509 West Monroe

Highland IL 62249

Bill To:

Omega Point Laboratories,

16015 Shady Falls Road, Elmendoif, 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

12" steel cable tray
248P-09-1 2-144

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval
Date - - ) -Q9

:2 $0.00

I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ .L _ _ _ _

Special Instructions Ordered By: Constance A. Humphrey

Project #: TSI-97553-55

Total

Shipping

Tax

$0.00

Invoice Total $0.00

1.

See attached purchasing specifications and
Quality Assurance Requirements.

.



772

VSA A%

o VENDOR PURCHASING SPECIFICATION ANC

QUALITY ASSURANCE REQUIREMENTS

Vendor -

PAGE 1 OF 3 Purchase Order No. //S 6&

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

El1 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
buyers Approved Vendors List.

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

EJ Independent Laboratory Tests - Samples of materials furnished shall
be tested independently for conformance to specification requirements
proir to final acceptance. Rejected materials shall be returned at seller's
expense.
Document Review - Final acceptance shall be based on satisfactory
review of required certifications and other supporting documents.

3.0 CERTIFICATIONS

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

FORM
393



PURCHASING SPECIFICATIONS
PAGE 2 OF 3

VENDOR S- -
PURCHASE ORDER NO. //-5' 42

NI Certificate of Compliance/Conformance Required - Certification that materials
and/or services comply with purchase order requirements. Certification shall
reference 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.

El Certificate of Calibration Required - Certification shall be traceable to National
Bureau of Standards. (Renamed NIST, Nat. Institute of Science & Technology)

4.0 AUDITS/RIGHT OF ACCESS

El The buyer reserves the right to audit your facility to verify compliance with
purchase order, code and specification requirements with minimum of ten
(10) days notice.

CO1 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 sellers facility with as early notice as practicable.

* 5.0 IDENTIFICATION

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

El Seller shall identify each container with a unique identification number. The
identification number shall be traceable to certifications and packing lists.

6.0 10 CFR, PART 21

I1 The material. eauiDment and/or services to be furnished under the orovisions
of this purchase order are involved in the testing of basic components of a
Nuclear Regulatory Commission (NCR) licensed facility. Accordingly, the seller
is subject to the provisions of 10 CFR, Part 21 (Reporting of Defects and Non-
compliance)

FORM

m93

773



PURCHASING SPECIFICATIONS
PAGE 3 OF 3

VENDOR6

PURCHASE ORDER NO. //51 c

7.0 PACKING/SHIPPING

IIl All materials shall be packaged in air tight, moisture free containers and shall
be free from all foreign substances such as dirt, oil, grease or other deleter-
ious material.

All materials and equipment shall be suitably crated, boxed or otherwise
prepared for shipment to prevent damage during handling and shipping.
Wherever practical, equipment shall be palletized for ease of unloading
and storage at destination. each container shall be clearly marked with
buyer's purchase order number.

QUALITY ASSURANCE APPROVAL (t DATE 9/a 8/?46

FORM

3193

774



10/06/94 16:52

SHIPING ORDER
15 i5640

'&I 800 662 1569 B-LINE HIGHLAND
_'-.

S

0026073
SOLD TO,

OMEGA POINT LABORAT0RY
1601S SHAODY FALLS RD

ELMENOORF TX 78112

I4002/002

RSI 8942-9261

: .;. -ag.-Tk,:.

9/21/9t94

SHIP TO:

OMEGA POINT LABORATORY
16015 SHAODY FALLS RB

ELMENOORF TX 78112

I
PAGE NO. 1 OF / TERMS - NET 30 DAYS /- -J/U- o

| CUST. ORDER NO. DATE RECEiVED LAST SHIPPED SHIPPING. pAT : . VIA DI CIWr"G 'i

i I!, 7 . ..
9/29/?4 10/03/94 I . X!

DIV. SALESMAN SHIP FROM . DATE SHIPPED : L WEIGHT

8800 E TROY TROY |7S 1a3 71 1) 7 - 7 A-

TOMl FENOGLIO

s/0 112~

PR

DESCRIPTION

248P09-12-144 STR SECTION ITH
BUNDLE(S) OF - PC(S) EA.

- 4200 9/29/94 UGT. 36.1600 °71-3204 MI

?ZN-8004 SPLICE PLATE ITM H
LOCATION: 1002 H05-2

- CARTON(S) OF . PR(S) EA.

UST. 2.4000 703-0000 ML

TO FOLLOU

77. 12O0[

FR MITROY

TOTAL WEIGHT

A AGE CLAIMI MUST BE REPORTEO IN WRITING TO
E. UWITHIN TEN (10) DAYS FROh DATE OF SHIPKEt0-

OCT 6 '94 16:52

8
9
4
2
9
2
6
1

OPU 10i A

A

'f , I - /-

1 800 662 1569 PRGE.002



10/11/94 15:59 V618 654 1817 B-Line Systems IQ 002

776CERTIFICATIE OF CONFORMANCE

// 5*7 C

SPECIEFICATION: -er- C

PRIME VENDOR: B-LEvm SS S. NC.

ouirr
0 Al AM

REV. -

REV. -

ADDRESS: 509 WEST MONROE ST.. HIGELPLNDT)JLLNOJS624

DESCRIPTION OF EQUIPMENT: 'l 4eoe,/z -/9 , rzav Y o

IDENTIFICA'TION: ON ATTACHED SHWENG ORDER 7Z

APPROVED EXCEPTIONS: //,M

M.T.R.'S ATTACHED: W

SUPPLIERS CERTIFICATION

This is to certify that the products identified herein have been manufactured/suppried
under B-Line Systems approved quality assurance program and are in comforiance

with the procurement qualty, requirements including applicable codes, standards,

and specifications as identified in the above referenced documents. Any supporting

documentation will be forwarded or retained in accordance with purchase order

requirements.

Signature

UALTY ASSURANCE1 INSPECrOR
Tfl

,o/z//2

Date

B-LiNE SYST&SThC
. Organization

B-LINE G SYSTEMS. INC
S0W West Monroe Street

OCT II '94 15:55

P. O. No.:

car MMn MD .

618 654 1917



- PFA&IGR1ILLNUMB8A -N- 
Refer To This Number

PA OH E (1'4 63671503 RS | ||ii

80 c-'--26 3: : 5~ I' OFP. 0. BOX 840, Harrison, ArkansaS 72602-0840 (ARFW)
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REC IVD I GI U_'RECEIVE I GOOD CONDITION EXCEPT AS NOTED BY: , ) 7 DELIVERED By.FIRM: 
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DATE
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Q/A RECEWNG REPORT w

CLIENT/PROJECT NAME \ / ~V4 REPORT NUMBER I -AŽI I n lbo
CLIENT/PROJECT NUMBER ) I ctO 1C 7 - 7- o9-q73,3-3 DATE RECEIVED '3 - (-
RECEIVED FROM U L. . ' DATE INSPECTED 2: - c -9
PROJECT LOCATION Omega Point Labs INSPEC=TED RBY:

UANTITY co CN ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL ECRD CONTANER EXCEPTION," REMARKS

eld rty/N YIN INTEGRITY Hl.B RPY~l Accet HlIRAR

__ __ _ __ __ i ~_ __ _ - - GW : _ _ __

__ __ __ __ __ _ c'- - -S- O y
I I IC I I) 1 1 uts 4111

-A-4 - - - -4- - - - a- -

FORM
1/29/93

oo-J



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635&81017759

PO Number:

1142-Q l

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

Elmendort, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

994 J TheirTruck 18/22/94 I I

Quantity Unit Extended
Item No. Description Ordered Price Amount

P1000 Channel

P1001 Channel

P2558-40
4u pipe straps

P2558-1 0
1" pipe straps

20'

40'

40

10

"See Special Instructions Regar ing
Purchasing Specifications for Q slity
Assurance Require"'ents.
QA Approv - .0-pdl
Date_ tq - q4

$0.00

$0.00

$0.00

$0.00

Total

Shipping

Tax

1 1 1 I

Special Instructions Ordered By: Constance A. Humphrey

I Project #: -IVA / T5'

invoice Total $0.00

$0.00

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

1.

2.

3.

4.

Please include all Certificates of Conformance
to Catalog Specifications

, -

-- . . . .

I.



U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: t ^'L 6 L Date: ;I/ ' 4

Invoice: 21630

YOUR ORDER NO. JOB NAME

2 l Terms: 2%-10 days, Net 30 days

P-ESCITION LIST UNIT DISCOUNT AJv

__ _ __ _ z 'r ) t a-. " - - -i

+ 4 4- 4 4

+ I

-4 .4. 4 4

.4- 4- *4- +

R Tax Exempt

+-+ +

TAX

TOTAL

-4-

7p 30

ReceivedI



U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: O S ; Date: a/'-he

Invoice: 21664
YOUR ORDER NO. JOB NAME

Terms: 2%-10 days, Net 30 days

QUANTiTX . DESCRIPTION -X LiST DISCOUNT AMOUNT

____ ? Lust- K.L Ace ~ W4 J __ ___

I-

I .

4 + + + I

e d1 Tax Exempt

TAX

TOTAL

'~~ I',

Received



782
L1.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.
Elmandorf, 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 RECEiMNG REPORT
CLIENT/PROJECT NAME -5/4T)PA
CLIENT/PROJECT NUMBER BtqLE- 7RI .7934- 3 g-
RECEIVED FROM (l - '2J .- 5 -

PROJECT LOCATION Omega Point Labs

REPORTNUMBER _4____ - I_6_
DATE RECEIVED T - DI_____

DATE INSPECTED

INSPECTED BY: cX&dih.-1>

0 NTTY ATL `IED COTAMACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL C EXCEPTION T REMARKS

______r-el R n - -- - H R- i-

II 1I I If 1 %XH1 11W

- - I-0

0AN-AA-I- I ) I Ik I I l -yll, K I

FORM
1/29/93

C'

Ilk'1



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc..

16015 Shady Falls Road, Elmendort, TX 78112-9784
(210) 635-8100 FAX: (210) 635-81 %8

PO Number:

1142-Q l

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/19/94 Their Truck 8/22/94

Description

P1000 Channel

P1001 Channel

P2558-40
4" pipe straps

P2558-1 0
1 " pipe straps

"Sec Special Instructions Regar
Purchasing Specifications for QL
Assurance Requirements.
QA Approval (I
Date T-tq- q4

10

ing
lity

I-.

I I _____________

Ordered By: Constance A. Humphrey

IProject #: VA9/ r5 /

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

4

Item No.

1.

2.

3.

4.

Special Instructions

$0.00

$0.00

$0.00

$0.00

$0.00
Please include all Certificates of Conformance
to Catalog Specifications

Total

Shipping

Tax

Invoice Total $0.000

I

I

4



U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

785

PHONE 829-7044

Sold To: Qi'tx - LA1- Date: 9-)&~

Invoice: 21596
YOUR ORDER NO. JOB NAME

a Q Terms: 2% - 10 days, Net 30 days

* ASiTTY- -: DESCRIPTION LIST UNIT DISCOUNT AMOUNT

,'4 -.2 'a \ ~~- o n-*-!ct6- (a Ž- X d -

Received By . (e r, /i -i -- X. ' A ZZ4 LI Tax Exempt

TAX

TOTAL

-- I

I



ULS. 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

786
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A'4

Q/A RECEYING REPORT N

CLIENT/PROJECT NAME M / REPORT NUMBER 143 1 1
CLIENT/PROJECT NUMBER AA0Q9-7199-9 A,3gDATE RECEIVED - 30-q4

RECEIVED FROM i of DATE INSPECTED __- 3 -1T
PVW lgzT I rl(CATION Omansn Pnint I lahc INSPECrTFD RY:

QANTITY MA~TL ___ ONAI ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. y/NY/N INWTEER EXCEPTION.' REMARKS

___A _ __ -. - Hod.l

- l

_ _ _ _ _. - -- .-.

FORM
1/29/93



PURCHASE ORDER

Q oS Po

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

8/29/94 Their Truck 8/30/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

Hilti Bolt 1/4" x 2-1/4"

"'See. Smoo;-' !t-^:- Pmwrling
Purci? -- f-r Quality
Asst'r1nci' PqquireTsts.P
QA Anproval__ __
Date c& c - l4 - 4

200 $0.00

Total

Shipping

Tax

a & __________

Ordered By: Uleda Patton

I Project #: TSI/TVA
$0.00

Invoice Total $0.00)

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

1.

Special Instructions

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

74
PO Number:

1148-0

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



-R

i I No. 453.53-01
*FIRST ORIG.IIALt * I FIT OICyI N

STEMMONS FREEWAY
- ME R B 2 RANC H . T.' 7 5-2 3 4

H
I OMEGA POINT LABORATOPIES
P 16i215 SHADY FALL ROAD

T ELMENDORF TX 78 12

NOTE S:
CLETA 0

CUST. PO #

ORDER DATE

08,' 2 9/94

114SQ ---

ORDER #

419:35.3-01

- --- - ---- - ----- - -,---- - - -- -

SLS # SLS NAME SHIP LOC.

1750 RICHARD CARPENTER 5

ACCT. NAME AND CUSTOMER PURCHASE ORDER NO.

OY!EGA PINT LAEORATORTES

114 3Q

THAhJK 70OU TOR C A' LTLING HTiLTr CU.STOMER SR-V I -:E 1-SCs-!-
DI C DA V ITO RE.T 6 1 09

LINE ITEM # ITEM DESCRIPTION DUE

d3- S3' U 0

SHIP B/O
I ,

BIN-LOC
II I I I I

000453605 IKFJT.I BOLT iT 14 -II I 9/'.)

, * * END 0F S HIPPER * * ±

HILTI IS CLASSIFIED AS A LARG; ElBUSI-NE

RECEIVED BY I DATE RECEIVED PACKED BY

TITLE

SHIPMENT MODE

O LOCAL D BL

DTRUCK D Al

fUPS D w
CARRIER

BILL OF LADING t

FREIGHT COST

CHARGE TO CUSTC

D YES Dr
NO. OF PACKAGE

WEIGHT

----- tBS------

DATE SHIPPED

PICKED BY

GCC B
CHECKED BY

2'-

ACCT. #

.... 19q89g 1 7

X- R E # = F t

I

PACION SLIPSUBJECT TO TERMS AND CONDITIONS ON REVERSE SIDEF202-6 (1-92) 000964502

i

I



1
s 'FIRST ORTGI5IAL* *

-35 STEMMONS FREEWAY
ERS BRANCH. TX 75234

OMEGA POINTi LABORATORIES
16015 SHAD7 FALL ROAD

T
ELMENDORF

ll--

TX 78112 T EI4MENTDORF

4,

No. 4593O3-0G
*V.RTP' OPsIG.T2

TIP 7.3 I I 2

NOTES:
CLETA

CUST. PO #

ORDER DATE

ACCT. #

jQ . 90 q 1 . 7

____ ___ ____ ___ ____ ___ ____ ___ I

0-

114aQ

NOTES:

CLETA
CUST. PO #

0-

X- R F = Y
L 14 "S

OTER # SLS # SLS NAME SHIP LOC.

4.59353-01 1750 RCI'AH AR CARPPElNTER | i

ACCT. NAME AND CUSTOMER PURCHASE ORDER NO.

OMEiA POINT LABJRATOR:EE

l 1 4 3 Q

DDAATT

.- 8-D7- c

THANK YOU FOR CALLINTG HILTI CUSTOMER ,ERVICE

DICK DAVITO E:T 6109

I' 9 - 3C 01 0 0

SUBJECT TO TERMS AND CONDITIONS ON REV6 0a

I I I T No.
IAL * * FIRST ORIGINAL* *

136F. 23-STEMMONS FREEWAY
I FARMER- BSANCH, TX 7?5234

S
H
I OMEGA POINT LABORATORIES
P 16015 SHADY FALL ROAD

459353-01

790
a

I I
l

I



09/13/94 14:52 i&I 918 252 6558

_ _ _ _ _ _ _ _ _ _ _ _ 7 91

Date: September 13, 1994 PW South 122ndEW Ave.
P.O. Box 21148

Customer: Omega Point Laboratories Tu0K74121Phone (918) 252-6000
Telex No.68S6124

Customer P.O.: 1148-Q FaxNo. (918) 2524558

Subject: Certificate of Conformance

Quantity: 2 Boxes 1/4 x 2 1/4 HKBII(Item 1000453605)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 11L41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for 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. 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 ASTS
B633-85, Type III,.SC1.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BBB-NQP-101 Rev. I, dated 01/94,
10CFR part 21 and 10 CFR 50 Appendix B. Additionally, they meet the
requirements of the above referenced purchase order number.

Sincerely,

J. Metcalf
Quality/Environmental Bngineer

JM
coc2a

SEP 13 '94 14:54

HILTI PUR W002

1 918 252 65-58 PAGE. 002



Q/A RECE1VM
CLIENT/PROJECT NAME 5T -TJvA

IG REPORT
I%

REPORT NUMBER 1A -I1A6
DATE RECEIVED _____ _94
DATE INSPECTED ?- 30 -?
1KfL2rCbTtr[r nv. ( VA il ""PROJECT LOCATION Omeana Point Labs
uI'd '' ' -I-LW I UTU D L I

QUANTITY cOOACCEPAC
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL Y/NEXCEPION REMARKS

KlkPbLT1l 1;3p4 I\Sio l A34S Y __ b - -

ALLU6IT 'Li USL Q II L i 0I b Y Gsd oor

- - - -. - - - - -

FORM
1/29/93 c11.

CLIENT/PROJECT NUMBER J -q'7.B4A± 0-
RECEIVED FROM t

-



Vendor:

PURCHASE ORDER

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1151-Q

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/31/94 TheirTruck I |8/31/94 1 l

Description

Kwik Bolt II 3/8"x3-3/4"
000453647

Drill Bit 1/2"x6"
000280370

Kwik Bolt II 1/2'x7"
000453795

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require ens.
QA Approval__ _ _ _
Date 4 -3- \-S 4

£ .L

Quantity
Ordered

200

1

100

Ordered By: Kerry Hitchcock

I Project #: TSI/TVA

Unit Extended
Price Amount

$0.00

$0.00

$0.00

Total $0.00

Shipping
Tax

Invoice Total $0. 00

.. 0d v

Item No.

1.

2.

3.

Special Instructions
Please include Certificate of Conformance.



0 ADDRESS/NAME CHANGE

- CITY
STATE Z I I I I I I

RMl.A
Rjjj
K
E

C S
0
D5-

I CI

H

I

T
0

I 1= Trans. 02 = UW. 0 3 = Telecorn 04 = No-ReS. 05 = Res. CITY ISTATE I ZIP I I

i1 = Maent 0 2 = Renov. E 3 = New Const 04 = OEM - I I I

05 ° Manulacnng 0 6 = Resale 0 7 = Export TAX STATUS COMPLETE ONLY IF APPUCABLE

01 = L^ocal. 0 2 = State. 0 3 = Fed. 0 4 = Not Sold to Gov. Agency T E (D Ship to T/S For Delivery 0 Confirms Pnor Whse. Shipmt.

!I=Local 2=State. -3=Fed. -4=NotSoldtoGov.Project

0I = Office 0 2 = Job Site

U YES INO 0 IFYES KEY JOB SITE # I I I I

IItW CUSTOMER SITE
m ______________ I _______________________________________________________

PROMO CONTRACT #

W'T 17Y~ I z

II tHiZ--/ I' I I I I 1 1I
V ' /7 I,' / /

-4 -4------- 4- 4 .4 4 4'-- +

t I i t . 4 I - 4 llI

- 4 4-4 4 4. 4 I *4-'----------.------I I'

NOTES/SHIPPING INSTRUCTIONS

I1 I I I __

DEUVERY: = COMPLETE 1 PARTIAL AS SHOWN CASH = AMT.
BALANCE TO BE SHIPPED. CHECK # I REC'D.

DRIVER'S LICENSE # STATE EXP. DATE PHONED IN

I I I ORDER = NAME
,.. e I. I
LINt I UUL

NO. MODEL PRODUCT SERIAL NO.

1 1 1 1 1 I I I I I I I I
I I I I I I I

I I II I I I I
I I II I I I I I

I

SUBJECT TO TERMS AND CONDITIONS
ON REVERSE SIDE.

i ' ' '

ITEMS INDICATED BY (*) HAVE UMITED
SHELF UFE. RETURNS FOR CREDIT MORE
THAN (30) THIRTY DAYS PAST INVOICE DATE
WILL NOT BE ACCEPTED.

CUSTOMER'S INITIALS

x vQ'1! 4.
Salesmen are not authorized to make warranties=
Salesmen are not authorized to make warranties
regai Ing specific applications -,

CUSTOMER'S | | t- -A -
SIGNATURE X qt
DATE TITLE |

1) 2- j{_ 7k 11 ' J i/-~

TOTAL ORDER

$-

TAX

FREIGHT_

NET ORDER $

SHIP C.O.D. S

APPROVED BY

DATE ENTERED ITIME

S.E. OPERATOR

Tulsa, Oklahoma 74146
Phone (918) 252-6000

O-NEW ACC'T.

NAME

1 I 11 I I I I I

-

- - -N . . -

I-1. - Qt



09/13/94 14:52 '-l 918 252 0558 HILTI PIR v0035

Date: September 13, 1994 5400South 122ndEastAve.
P.O. Box 21148

Customer: omega Point Laboratories TuPn 1OK874121-Ac
PhoemNo (915 252800 A

Customer P.O.: 1151- Q FaxNo. (91 8) 252-6558

Subject: Certificate of Conformance

Quantity: 2 Boxes 3/8 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 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-Bolta conform to the description provided in Federal
Specification FP-S-325, Group II Type 4 Class I, Interim
Amendment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type III, SC1.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01194,
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

JM
coc2a

SEP 13 '94 14:55 1 918 252 6558 PPIE. 003
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'A'
I '

CLIENT/PROJECT NAME F41/
CLIENT/PROJECT NUMBER Iqtb-O 1 S53
RECEIVED FROM
DErl IICT I rCrATInM Amgrno Pnint I ahe

IG REPORT

__ REPORT NUMBER 1441 kq &kD
-55: DATE RECEIVED q_3____4__
___57 DATE INSPECTED ______ L

* fl44=m- (b -
rn I*,- VI *.~ LVr-lI.V ..-. IVll w INtirtLiltU bY: t-

ITEM DESCRIPTION P.O. NO. - NTITY I.D. NO. MATL IEM WTER EXCEPTION ACCEPTANCE REMARKS

t~ W ( \S9 l ___lc ic o B.4-4'/a Y~ v G g 1
__-/4 4 - -

FORM
1/29/93
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PURCHASE ORDER
Veno Pr:

Vendor:

Bill To:

Omega Point Laboratories, Inc, 7 9 7
16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX: (210) 635-8101

PO Number:

1159-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
|9/29/94 | Pick up I 19/30/94 -

Description

Hilti Quick Bolt II
1/4"x 2-1/4"

Hilti Quick Bolt II
1/4"x4110-'1f*

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval-v
Date -/a2 /

1 1 .1

Special Instructions Ordered By: Cleda Patton

I Project #: TSI/TVA

$0.00

$0.00

Total $0.00

Shipping

Tax

Invoice Total $0.00

Steve Hood
Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Item No.

1.

2.

Certificate of Compliance/0044*' e.c

-j

I

I



II: m1
CUSTOMER COPY

ISTORE NO. ASSIGNED F.O. NO.Tulsa, Oklahoma 74146 T/S NO.
Phone (918) 252-6000 |

t X REFERENCE NO.

O-NEW ACC'T. 0 ADDRESS/NAME CHANGE

I ,CnU4T,7M17R

STATE I ZIP I I I

RA-

E
T(-M

. . ..

U CUSTOMER P:991E NUMBER I PURCHASE OpER NUMBER

7) -7-)

Nj .- ; ('4 64
' -

T
0

01=Trans. 0 2-ul. O3=Tebcom 04-Non-Res. 5= Res CITY |STATE I ZIP.,- 1 rn. E12=UI 13=Tlcm E o-e. E e. I I I I I I I I.. .. I.Il = Maint. 2 = Renov. 0 3 = New Const. 04 = OEM . .
|0 5 = Manufacturing 0 6 = Resale 0 7 = Export TAX STATUS COMPLETE ONLY IF APPUCABLE

|01 = Local 0 2 = State. 0 3 = Feda 0 4 = Not Sold to Gov. Agency T | E (D Ship to T/S For Delivery IT) Confirms Prior Whse. Shipmt.
APPROVAL #

| 0I = Local 0 2 = State. 0 3 = Fed. 0 4 = Not Sold to Gov Project

U Ml = Office 0 2 = Job Site

FR- ] Fm n] I IF YFC KFYO AIR .CITF A I I I I I I

RON CUSTOMER SITE

F - _________________________________________________
PROMO CONTRACT #

/ -, X '- .;) 'A
- -K- / I

NOTES/SHIPPING INSTRUCTIONS

DEUVERY; 1 COMPLETE [ PARTIAL AS SHOWN CASH a AMT
BALANCE TO BE SHIPPED. CHECK # REC;D. $

DRIVER'S UCENSE # STATE EXP. DATE PHONED IN
O I ORDER NAME

UINE TOOL PRDC EILNO. 1
NO. MODEL PRODUCT SERIAL ITEMS INDICATED BY (*) HAVE UMITED

SHELF UFE. RETURNS FOR CREDIT MORE
I I WLLTHAN (30) THIRTY DAYS PAST INVOICE DATE

- l l ll l l l WILL NOT BE ACCEPTED.

+
I 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 _____________________

|Salesmen are not authorized to make warranties
regarding specific apIlications- J

CUSTOME x tk/
SIGNAT E

9 T TITLE)

L-I

TOTAL ORDER

TAX .

FREIGHT

NET ORDER $

SHIP C.O.D. S

APPROVED BY

DATE ENTERED ITIME

S.E. OPERATOR

r -,.,, ,'. o

5 NAME

L STREET
L

TP0O Box

v CITY

U
D
E
S

1 I II I 1 I 1 I

SUBJECT TO TERMS AND CONDITIONS
ON REVERSE SIDE.

M

I

-

- ----. -- -

A



10/14/94 12:10 - 1 918 252 6558

zT0 799

Date: October 13, 1994 5UMSaM 122i1EaWAv.
P.O. Box 21148

Customer: Omega Point Laboratories Inc. ttbrt re74c 2126

Telex No. 66124
Customer P.O.: 1159-Q FaxNo. (915) 02-685

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 Bilti Rwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 11L41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTM Specification A510 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
A108.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Rex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. 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

Q 002/002HILTI PMR

I 918 252 6558 PPA3E. 002



0/A REC ING REPORT
CLIENT/PROJECT NAME VT/TA REPORT NUMBER 1AO7 - I I940O
CLIENT/PROJECT NRMBERi2 ql877- 4 DATE RECEIVED D 26 -A4
RECEIVED FROM y a" DATE INSPECTED - - q
DPn lgFT I tC-lATlnM Amano Pnint I z1he (1

""* "IN'jttL~ltL tu Y: '..' fk4.'~B'

QUANTITY CO ACCEPTANCE

ITEM DESCRIPTION P.O. NO. 1.D. NO. MATL RECID CONTAtER EXCEPTION REMARKS

y44jNf YN MEW REMARKyS
La J;L-Q .i~AccepO OtbMIw 1/21JX S-L.

,C IA3.4l Ž u. 4 5 o eb-1gq-Dob-S Y/ tY 6t u c k-

QA" WhaLAuNA 0 __ __

______ N- -- - -_ ---

FORM
1/29/93

C'



W WESTERN, INC.,
623 OLYMPIC BLVD. P.O. BOX 1399

MONTEBELLO, CALIFORNIA 96640-1399
TELEPHONE (213) 723-6919

FAX (213) 728-5023

Ramaey Electric Supply Co.
2310 Posaeville, Blvd.
Chattanc'oga, T'N 37 401 I

Omega Point Lab
16015 Shady Falls Rd.
Elmendorf, TX 78112

At.tn: Jim TVA Field Eng.
HARK: 1029342

7 /2f/594 I Emerv Air Frt ACCT4 541-015-(053 3rd Party Bil

06i-- 1ItYc --L) 1' -' 4
21)U-00I 12-24

06- 1)'1 9- 1307- (02
061- I DL79- 18950-S(

4" Sti Lbaddet 12 1. 21"W
Flngd Sti Cover, Str 24"W
AdJ. Riser Conn. Pair
Otver Conn. 1"Fig 3" Gap

I

l I I l a

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 11h% 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

m.

THANK YOUF..

I
I
U

PAGE 1

14739

1
2
3
it

I II

1

50

l}

S'1)



802

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.

S. 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 tbat.

IN SHORT:
* NOTE IRREGULARITIES ON THE SHIPPING RECEIPT
* FILE YOUR CLAIM RIGHT AWAY
* GET YOUR REPLACEMENT PARTS STARTED IMMEDIATELY
* DON'T LOSE TRACK OF YOUR DAMAGED PARTSI

The carrier wants your, and our, business. Satisfy his needs for documentation and
verification and he'll be happy to pay your claim.



CIN/RJT/A RECEWING REPORT W

* CLIENT/PROJECT NAME r / Tr4 REPORT NUMBER lAoL.- Iq 3
CLIENT/PROJECT NUMBER I o)-971#--, 6 157 DDATE RECEIVED 7 -- -'S
RECEIVED FROM u l)pb, DATE INSPECTED 7 -L
PROJECT LOCATION Omega Point Labs INSPECTED BY: Cl- ?7} .

QUANTITY CONMOEFT ACCEPTANCE
MATIL FIC CONTAINER EXCEPTIONT REMARKSITEM DESCRIPTION P.O. NO. I.D. NO. y/N Y/N WTEGRITY

Dzw O R__ -C -e - HOld 1

- - - -. - - -

FORM
1/29/93

C-



Southwestern Wire Cloth

P.O. BOX 35608 1831 W. SAM HOUSTON PARKWAY N.
TULSA, OKLAHOMA 74153 HOUSTON, TEXAS 77043

(918) 251-2679 (713) 973-2959
FAX (918) 251-0375 FAX (713) 973-1857

SOLD TO :;. : "- .. . -::
- . .

.. ... :--t -- ..- .i
.. ... --.. "..

ORDER NO:
PAGE:
DATE:

-REQ. SHIP DATE:

804

SHIPTO - .

i- --. F '

I--

-1/10

/�L7Y�2

SEE REVERSE SIDE FOR ADDITIONAL TERMS AND CONDITIONS OF SALE
PACKING LIST

vI l l

Cliffs
I



This Memorandum is an acknowledgement that a Bill of Lading has been is.suedi and is not the Onginal Bill or Lrdisng. sir
a copy or duplicate. covering tre property named herein, and is intended solely for filing or record.

CTI W/B

I
ORDER NO.

CONSIGNEES ORDER NO.

RELEASE NO

rw

Cannonball Trucking, Inc.
P.O. By 262523. He*-iti Teu 7207-2523 644-730

Fix 8 (713) 644431

,,

NKf'S

CTI CONTROL NO. .-

DATE -

INTRASTATE Cl

fl-ICC /

FROMSHIPPER TO:CCSIGNEE -7 " L / ' A' j'

ADRESS/ S TrL MREr O

CI STATE ZIP CIIT U AT -ig-

LOCATION / z DOCK SHIP LOCATION Dv~OCK SHIP

LEASE RIG. WELL NO. LEASE RIG. WELL NO.

DRIVER TRUCK NO. TRAILER NO. EQUIPMENT USED LENGTH WIDTH HEIGHT

4j~f- I USED

BILL TO: TARIFF MILEAGE REGULATED BY TARIFF

SPECIAL INSTRUCTIONS: PLUS MILEAGE ITEM NO. COLUMN NO.

# PCS. COMMODITY OR SERVICE RENDERED HRS/WEIGHT RATE AMOUNT TO BE PAID BY PCONSIGNEE

i- vSubject to Section 7 of Conditions of~ /~( ~'£ aplicale ill of lading, if tbis shipment is to
J 'C be delivered to the onsignee without recourseon the consignor, th consignoir salsg h

following statement.
The carrer shall not make delivery of this

shipment without payment of freight and allothr lawfu charges

FUEL SURCHARGE
(Signature of Shiooer)

EXTRASTOPSIf charges are to be prepaid, write orCl EXTRA STOPS stamp here. T~rbo be Peppaid wieo

O EXCLUSIVE USE OF VEHICLE REQUE STE D
If charges are to be C.OD. the carrier

accepts no such responsibility, unless
O EXPEDITED SERVICE REQUESTED amount is here specified and this section

signed by consignor.

TOTAL
PICK-UP RECORD (To be completed at Shipper's location) COD Amount
SHIPPER NOTIFIED OF ARRIVAL LOADING BEGAN LOADING COMPLETED UNIT RELEASED

Date Time Date Time Date Time Date Time Signature of Shiooer

REASON FOR DELAY IN LOADING (IF ANY) Received
REASN FR DEAY N LODIN (tFA~nto apply in prepayment of the charges on

I hereby certify that the dates and time shown above are correct. the property described hereon.
SHIPPER CO. NAMF BY TITLE_____________

SHIPPER'S AGENT Agent or Cashier

DELIVERY RECORD AND RECEIPT (to be completed at Delivery location)
CONSIGNEE NOTIFIED OF ARRIVAL I UNLOADING BEGAN UNLOADING COMPLETED UNIT RELEASED (The signature here acknowledges only the

Date Time TiDate me Date Time Date Timeamount prepaid

REASON FOR DELAY IN UNLOADING (IF ANY) Charoes Advanced
I hereby certify that the dates and time shown above are correct.

CONSIGNEE CO. NAME CONSIGNEES AGENT TITLE

RECEIVE, subject to the cdassificabons and lawfully filed tarnfs in etfed on the date of tire ise o thef Eiit dof Lading. tire property desvrbed above in apparent good order, except as noted (contents and condiion of contents of packages

unknownl, marked, ronsigned. and destned as indicated above which said rainer (the word carier beng undestiood throughout gis centradt a meaning any person or corporabton in possession of the property under the ontract) agrees to carry to its
usual place ot delivery at said desbnatio. it on its route, otherwise to deiver to another cansr the route IDsaiddeosiraton. titm nutuaily agreed as to each carrer of all or any of. said pmperty over anl or any pormon l said mute to
destnahon., ad as to each party at any btme interested in all or any ot said property, that every seemce to be pefonred hereunder shatl be sibject to all tire bi of lading teWnm and condiions in the goveming dassificabon on the date of shipment.

Shippeflhreby cermifis that he is familiar with all the bilt of lading terms and rendiio in the govefming dassnication and tire said terms and oriore are hereby agreed to by the shipper and accepted for himself and his assigns

SHIP1R'S NAME' : RECEIVER'S NAME

I RECEIVED ABOVE ARTICLES IN GOO O DER CONSIGNEE
BY iDATE BY. DATA sl-i

noves between two poMrts by a rarer by water, te law reires tai the t o taig sha Isate whether Cn is ne's or sapews weight.
- e re the rate is deperldent on value, shippers are required to state m writiNg the -gwe I
- value of property hereby sperifically stated by tie shipper to tbe not exceeilng: S per

W erstood and agreed that payment in full for work authonzed hereunder sht" be due seeren (7) days after date hereo and if nrt paid in hd witin trtr (30) days, ab amounts due shal erry interest at the rate of eighteen Ite 8%1 per rent per
annum, in the event me claim is relnrred to an attonewy for handhrng, the defendent shal bear lit responsmsdhiy or aCit legal lees arid any interest eapee suittuquent thereto.

CANNONBALL TRUCKING, INC. CARRIER I hereby certify that the dates and time shown is correct. , -;"i ' Z

P.O.BOX 262523 CARRIER CANVPNBALL TRUCKING.INC. DATE - '--
Houston, Texas 77207-2523 DRIVER -J? . -r 7

Permanent post office address ot carrier All Amounts due under this waybill are due and payable in Houston, Harris County, Texas

COiNSIGNEE COPY

SMC #5183
ICC-MC 190566

S B/L NO.

5809880OZ

Cl LOCAL O

lMvs

-



Q/A RECEIVING REPORT

CLIENT/PROJECT NAME rs I / T 4-
CLIENT/PROJECT NUMBER lcict)0-Cr71 grt P7
RECEIVED FROM A&Tx a*-U1
130n lcfT I nfAATflM Ompnn Pnint I abh

REPORT NUMBER I i3'! J -- JIfb
DATE RECEIVED -lI1-94
DATE INSPECTED __ - ___-q4 _
IkE . II IT DV- Tt Z I,.

_ _ _ _ --

QUATITY MAT REOcwACCEPTANCE
ITEM DESCRIPTION P.O. NO. l T Y I.D. NO. M/ YRN cTEORR EXCEPTION' ACCEPTA REMARKS

Ord Rn' cI Hol Relc

_ )4 - -

6KvbbXt n / > £ 9 / G y )-

-- -====

- - - --

FORM
1R29/93



PURCHASE ORDER

Vendor:

Bill To:

8 )'J
Omega Point Laboratones, Inc.

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

PO Number:

1126-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/11/94 Their Truck 7-12-94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1/2" Medium Lock Washers

1/2" Finished Hex Nuts

"Ser. Spocial Instrmctions Regarding
Purchasing Specifications fnr Quality
Assurance Require ents."
QA Approval
Date 7 - I -9 41

1000

1000

Ordered By: Cleda Patton

Project #: TSI/TVA

$0.02

$0.04

Total

Shipping

Tax

$23.00

$40.00

$63.00

$4.88

Invoice Total $67.88

Randy
Alamo Bolt & Screw, Inc.
10101 Jones Maltsberger

San Antonio TX 78216

1.

2.

Special Instructions

Please include Certification of Conformance.

I



I AMO a
Bo tand Screw, Xnc.

IiA: 1 N-r L.. \El.::i''' I X 1: E:;SHIP TO:

h.LMaL.r\Ir.-fR~ T. -r x 1 7: . 1:.

TO:

.'( NVC.9§i I:: NC. §. .: : / ':' -:4

11-} I 1_, j1..l&.$I't '.; tM.I'.:Ll'.~l.e'
s.;fitil ~ ~ f~J :r4l IX. :o:.>t

;tr I. '~-` 4 -2. -- '.i' ; 4 4

1M (3A 11':-. IIN~s' E L. -;RLT:IE ,

E. L l E- I) r l.. r F 1 7 -;4 1 1 '4-

1[. fF- 'tI.t jA' E sl1 f.11- .....lt. 1 jr )~..'-'I:



_ FU602-'94 TUE 12:29 ID:

I Bolt

TEL NO: p054 P0303 -

.809

and Screw, Inc.
10101 JONES MALTSEKRGER
BAN ANTONIO, TEXAS S10

PHONE. 348-414

AREA COOS 310
FAX: (210) 348-0134

June 18, 1992

To Whum It Rym conei:

I treby ceititY that on 7we
Drovded thc material co ed *o; cn your Purch sc Order N

onor. 1.1 of Lading (shilppng dcueno) 1# : 2941-in oCcordonce x1th oil a"'i cable r o ' 1r9001lreCPfltsfor- shiame~nt.furter ceirtry that the supplies that were Provided are oftthe :u Ity sPedcfted and ore In all esPect's in conformonce with
ourchose order. requtrutrnts,

a.

W

.; m

I
2 2

!

RUG 2 '94 12: 31



Report No. 11960-97258
TVA / Thermal Science, Inc.

November 23, 1994
APPENDICES

Appendix F

PHOTOGRAPHS
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Report No. 11960-97258
Thermal Science, Inc.

November 23, 1994
APPENDICES

- '4%

Steel form for deck wall.

Pouring concrete into steel form for deck.

0GA Poe

* 4

r 0

811



Report No. 11960-97258
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Finishing concrete surface.

Finished concrete surface.
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Upper and middle conduit banks.

LBs in upper and middle conduit banks.

4 0GA Pow

0 .4

10,

OftRAIO~

81o

;- -
:MMM M f i . "



Report No. 11960-97258
Thermal Science, Inc.

November 23, 1994
APPENDICES

Capped end in upper and middle conduit banks.

Lower conduit bank.
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Interior of junction box showing instrumentation.

Assembled test deck.
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Assembled test deck.

Silicone foam seal material installed into concrete blockouts.
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Panel installed onto pre-buttered junction box cover.

Panel installed onto pre-buttered junction box cover.
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Panel secured with fender washers and nuts.

Pre-buttered panel installed on top side of junction box.
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Stress skin flaps stapled in place.

Pre-buttered panel installed on left side of junction box.
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Stress skin flaps stapled in place.

External stress skin wrapped around junction box enclosure.
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Typical corner installation with external stress skin.

External stress skin wrapped around side of junction box enclosure.
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External stress skin stapled in place.

Washers and nuts covered with trowel grade mounds and external stress skin.
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Holes drilled in concrete slab for anchors to secure the base plate.
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Pre-buttered panel installed as base plate around junction box enclosure.
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Pre-buttered panel to be installed over lower conduit bank.

Stainless steel tie wires run through the panel installed over lower conduit bank.
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Stainless steel tie wires run through the panel installed over lower conduit bank.

Sides of box formed by folding panel at scored lines.
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Stainless steel tie wires run through the panel installed over lower conduit bank.

Stainless steel tie wires tightened to secure box to lower conduit bank.
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Sides of box secured with stainless steel tie wire.

External stress skin installed over lower conduit bank enclosure.
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Base plate installed around lower conduit enclosure.

Holes drilled in concrete slab for anchors to secure the base plate.
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Skim coat of trowel grade material applied to lower conduit bank enclosure.
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Pre-buttered, scored and folded panel installed on middle conduit bank.
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Sides of enclosure formed by folding panel along scored lines.

Panel secured to middle conduit bank with stainless steel tie wires.
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Scored and folded panel installed to fully enclose the middle conduit bank.
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Stainless steel tie wires passed through the panel installed over the middle
conduit bank.
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Tie wires tightened to secured the enclosure panels to the middle conduit bank.
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Trowel grade material applied to all joints, seams and scored fold on enclosure.

o A, P *

0 60
VI coI IV k#Q 4

--!�
-,-- -, , - . , -tE�� '

I

- <r ; C s i e

.: A, . T .,

. :

X,,, g .

g A 4 . ,:He he He

X f i 'i. S a.

in It;- i



Report No. 11960-97258
Thermal Science, Inc.

November 23, 1994
APPENDICES

External stress skin installed over middle conduit enclosure.
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External stress skin stapled in place.
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Base plate panels installed around middle conduit bank enclosure.
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Pre-buttered panel installed over top bank of conduits (note vertical panels provide
additional support for top cover).
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Stainless steel tie wires passed through panels to provide a means of securing.

Top panel fully secured to top bank of conduits.
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Top panel fully secured to top bank of conduits.

Pre-buttered panels installed on sides of top conduit bank enclosure.
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Pre-buttered panels installed on sides of top conduit bank enclosure.

Pre-buttered panels installed on sides of top conduit bank enclosure.
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Panels- secured with stainless steel tie wires.

External stress skin installed over top conduit bank enclosure.
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External stress skin stapled in place.

External stress skin stapled in place.
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Skim coat of trowel grade material applied over external stress skin.

Panels installed around top conduit bank enclosure as base plates.
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Trowel grade material applied to joints and seams and used to bevel edges of base
plates.

Completed test deck prior to installation onto test furnace.
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Test deck installed against test furnace.

Test furnace immediately prior to start of exposure.
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Furnace interior during fire exposure.

Test deck after thirty minutes.
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Furnace interior during fire exposure.

Furnace interior during fire exposure.
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Test deck at end of fire exposure period (one hour).
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Test deck removed from furnace.
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Test deck prior to hose stream.
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Top and middle conduit banks prior to hose stream.
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Lower conduit bank prior to hose stream.

Water hose stream test.
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Water hose stream test.
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Lower conduit bank enclosure after hose stream.
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Junction box enclosure after hose stream.

Top conduit bank enclosure after hose stream.
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Top and middle conduit bank enclosures after hose stream.

Middle conduit bank enclosure after hose stream.
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Test deck after hose stream.

Lower conduit bank enclosure.

0GA Po

1' 0
IV,

Oft4A¶O



Report No. 11960-97258
Thermal Science, Inc.

November 23, 1994
APPENDICES

Junction box enclosure.
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Top and middle conduit bank enclosures.
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Trowel grade mounds removed from junction box.

External stress skin removed from junction box.
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Material removed from left side of junction box.

Material removed from bottom side of junction box.
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Material removed from right side of junction box.

Material removed from junction box cover.
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Material removed from junction box cover.

Material removed from top side of junction box.
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External stress skin removed from lower conduit bank.
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Material removed from front of lower conduit bank (stress skin peeled from
removed panel - not a separate piece).
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Interior of lower conduit bank enclosure.

Material on bottom of lower conduit bank enclosure.
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Base plate'-material removed from middle conduit bank.
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External stress skin removed from middle conduit bank.
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External stress skin removed from middle conduit bank.

External stress skin removed from middle conduit bank.
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Material removed from middle conduit bank.

Material removed from middle conduit bank.
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Base plate material removed from top conduit bank.

Base plate material removed from top conduit bank.
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External stress skin removed from top conduit bank.

Material removed from top conduit bank.

4 QA Po

0 A

IC,



Report No. 11960-97258
Thermal Science, Inc.

November 23, 1994
APPENDICES

8A4

Material removed from top conduit bank.
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Material removed from top conduit bank.
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Material removed from test deck.
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THERMO-LAGs 330-1 INSTALLATION DETAILS
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TEST REPORT TRANSMITTAL FORM

To: Rubin Feldman
Thermal Science, Inc.
2200 Cassens Drive
St. Louis, MO 63026
(314) 349-1233

Re: Project No. 11960-97258

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,

er t W. Stans erry,
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


