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ABSTRACT

A group of eight 4 in. aluminum conduits, a group of two 1 in. steel
conduits and two structural steel seismic cable tray support systems,
clad with a nominal thickness of 5/8 in. Thermo-LagO 330-1 andvarious upgrades as described herein, were evaluated in accordance
with the Tennessee Valley Authority TEST PLAN 'One Hour FireEndurance 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 truewithin the limits of sound engineering practice. All specimens and test sampleassemblies were produced, installed and tested under the surveillance of eitherTennessee Valley Authority's or the testing laboratory's in-house QualityAssurance Program. This report describes the analysis of a distinct assemblyand includes descriptions of the test procedure followed, the assembly tested, andall results obtained. All test data are on file and remain available for review byauthorized persons.

Herbert W. St~hsbeArlf
Project Manager

Constance A. Humphrey '
Manager, QA Dept.

President
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EVIMODUCMIf N

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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FIRE TEST FURNACE

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

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

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

Temperature
CE)

1000
1300
1462
1550
1700
1792
1850
1888
1925

Time

5
10
20
30
90
90

120
150
180

0 25 50 75 100 125 150 175 200

Time (minutes)

The test furnace used consists of a large horizontal exposure chamber, with
internal dimensions of 12 ft (length) bye ; (width). The furnace is equipped with
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diffuse-flame propane gas burners symmetrically located across the floor of the
furnace and controlled by individual gas flow valves, with the overall gas flow to
the furnace being controlled by a single gas control valve. Capable of a maximum
heat output of 5 million Btu/hour, these burners are arranged well below the
exposed face of the specimen to ensure an even temperature at the surface of the
specimen. Windows are located on two sides of the furnace to allow observation of
the specimen during fire exposure. The depth of the furnace is variable, being
increased to the desired amount by the addition of concrete extensions around the
perimeter ledge. For these tests, the walls are built up from their normal height
of 40 in. to a total height of slightly over 79 in. from the furnace floor to the top of
the ledge.

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

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

TE RMOCOUPLES

Temperatures on the interior of the fire protected systems were measured with
Type K, 24 gauge, Chromel-Alumel electrically welded thermocouples formed
from Chromel and Alumel wires of "special limits of error (±1.10 C)," and covered
with Teflon® PFA insulation. The Teflon® insulation material begins to break
down at temperatures above 500'F. Temperature readings above 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 SrREAM 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 test deck is tilted
approximately 450 from the horizontal and the technician controlling the hose
moves about the deck to allow the stream to play against the bottom and inside
vertical surface of the test specimens.
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TEff DECK

The test deck consisted of a perimeter of 6 in. structural steel channel, welded
together into an 8 ft by 13 ft rectangle, with the flanges inward. Steel rebar (#7)
was welded to the interior web of the perimeter channel in a grid pattern spaced
12 in. o.c. The rebars were located 1-1/2 in. up from the bottom of the channel
frame. A 10 in. steel I-beam was welded across the top of the steel framework
along the long axis to act as additional support. Normal weight concrete was
poured into the slab frame and vibrated to remove all air pockets. The assembly
was allowed sufficient curing so as not to be severely damaged by the fire
exposure. Similar forms were constructed of 6 in. steel channel, 4 in. steel angle
and #5 rebars for the deck sides walls (96 in. x 40 in.) and for the deck front and
back walls (144 in. x 40 in.). Steel angle was welded in place within the
framework for the left and right forms to provide blockouts for conduits and
thermocouple leads to pass through the finished concrete deck. Normal weight
concrete was poured into the slab frames and vibrated to remove any air pockets.
The assembly was allowed sufficient curing so as not to be severely damaged by
the fire exposure. After curing, the deck top and sides were assembled and
welded together. The test deck was inverted for assembly and righted for testing.
After installation of the penetrating items, all holes through the slab were
completely filled with silicone foam fire seal.

Silicone foam fire stop

FIRE SIDE

CROSS-SECTIONAL VIEW OF POINT OF PENETRATION
OF THE SLAB BY A TEST ITEM
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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
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 TEMS (GENERAL)

As with conduit and cable tray 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 WEIGHT
4" Aluminum Conduit 3.38 lbs/lin.ft

1" Steel Conduit 1.49 lbs/lin.ft
18" Cable Tray 4 lbs/lin.ft

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

Thermo-Lae 330-1 Materials

Thermo-Lage 330-1 materials were supplied by Thermal Science, Inc. (TSI), St.
Louis, MO. Each Thermo-Lage 330-1 V-ribbed panel is 5/8 in. thick (nominal) x
47 in. wide x 77 in. long, with the stress skin monolithically adhered to the panel
on one face. The stress skin is installed adjacent to the surface of the protected
device. Other materials supplied by TSI were Thermo-Lage 330-1 Pre-Formed
Conduit Sections (nominal 5/8 in. thick and 3/8 in. thick , 3 ft. long). All Thermo-
Lage 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 Material

Materials used in conjunction with Thermo-Lage 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, UNISTRUT FRAMES AND TRAY SUPPORTS)

A group of eight 4 in. diameter aluminum conduits (two columns of four
conduits) was installed near the front of the test deck. Each of the eight conduits
passed through a rectangular blockout in the left concrete wall, traversed the
entire test deck and exited through a large rectangular blockout in the right
concrete wall. The eight conduits had an overall exposed horizontal dimension of
144 in. and were spaced 7 in. apart, both horizontally and vertically. All eight
conduits were secured with conduit clamps attached to unistrut supports
anchored to the concrete ceiling. The supports were located 30 in. and 90 in. right
of the left concrete wall. The support members were positioned in between the two
columns of conduits. A unistrut superstructure was constructed around the
group of conduits to support the barrier system. The unistrut frame was
independent of the conduits and supports and does not contact either. Two
sections of unistrut P1001 were welded together at a 900 angle to form an 'L" 33 in.
high and 31-1/2 in. long. This assembly was then anchored to the front wall and
ceiling of the test slab, surrounding the group of eight 4 in. aluminum conduits.
The unistrut was positioned such that direct contact was maintained between the
side of the unistrut assembly and the fireside of the left deck wall. Two additional
unistrut assemblies, having similar dimensions, were anchored to the front deck
wall and ceiling at 60 in. and 120 in. from the previously installed member.
Sections of unistrut P1000 were then welded between each of the angle assemblies
at the 90° corners such that the framework for a two sided box was formed (with
the ceiling and front deck wall forming two of the sides). Steel angle, 1-1/2 in. x 1-
1/2 in. x 1/4 in. thick was attached to the concrete deck along the top and sides of
the two sided enclosure frame to allow attachment of the barrier materials
adjacent to the concrete surfaces.

A group of two 1 in. diameter steel conduits (one columns of two conduits) was
installed near the rear of the test deck. Each of the conduits passed through a
rectangular blockout in the left concrete wall, traversed the entire test deck and
exited through a large rectangular blockout in the right concrete wall. The
conduits had an overall exposed horizontal dimension of 144 in. and were spaced 6
in. apart. The conduits were secured with conduit clamps attached to unistrut
supports anchored to the concrete ceiling. The supports were located 30 in. and 90
in. right of the left concrete wall. The support members were positioned in
between the two columns of conduits. C inistrut superstructure was constructed
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around the group of conduits to support the barrier system. Two sections of
unistrut P1001 were welded together at a 900 angle to form an 'L" 12 in. high and
18 in. long. This assembly was then anchored to the rear wall and ceiling of the
test slab, surrounding the group of two 1 in. steel conduits. The unistrut was
positioned such that direct contact was maintained between the side of the
unistrut assembly and the fireside of the left deck wall. Two additional unistrut
assemblies, having similar dimensions, were anchored to the rear deck wall and
ceiling at 60 in. and 120 in. from the previously installed member. Sections of
unistrut P1000 were then welded between each of the angle assemblies at the 90°
corners such that the framework for a box was formed (with the ceiling and rear
deck wall forming two of the sides).

Two seismic structural cable tray support members were constructed of 6 in. x 6
in. x 1/2 in. wall steel tubing. The supports were formed into trapeze type hangers
with three horizontal cross bars. The supports were 56 in. wide and 42 in tall.
The cross bars were positioned such that a 12 in. spacing was maintained
between the tops of each bar and the top of the uppermost bar was 12 in. below the
concrete deck. The supports were fastened to the concrete ceiling with anchor
bolts installed through the 12 in. square, 1/2 in. thick steel mounting flanges
welded to the top of each vertical leg. Sections of 18 in. steel ladderback cable tray,
8 in. long were fastened to the tops of the support cross bars with 3-1/2 in. x 2-1/2
in. x3/8 in. steel angles and 3/8 in. diameter x 1 in. long bolts. The right support
system had one such tray section centered on each horizontal cross bar. The left
support system had one such tray centered on the top horizontal cross bar and two
trays, equally spaced on the middle and bottom cross bars.

On the right support assembly, thermocouples were installed 12 in. o.c. around
the outside surfaces of the assembly. Thermocouples were also affixed to the
inside surfaces of the vertical risers on the support, midway between the bottom
and middle horizontal cross bars, midway between the middle and top horizontal
cross bars, and 8 in. below the slab, above the top cross bar. Thermocouples were
also affixed to the top surface of each horizontal cross bar, midway between the
cable tray side rails and the vertical support riser. One thermocouple was
attached to each end of the center, protected cable tray, 1 in. in from the free ends
of the tray section. Positioned as such, these thermocouples are used to plot the
heat flow from the top and bottom unprotected cable trays, through the protected
steel supports, into the protected middle cable tray.

On the left support assembly, thermocouples were installed 12 in. o.c. around the
outside surfaces of the assembly. Thermocouples were also affixed to the inside
surfaces of the vertical risers on the support, midway between middle and top
horizontal cross bars, and 8 in. below the slab, above the top cross bar.
Thermocouples were also affixed to the top surface of the top horizontal cross bar,
midway between the cable tray side Eal and the vertical support risers, to the
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center of the top surface of the bottom cross bar and to the front, center surface of
the middle cross bar. One thermocouple was attached to each end of the lower,
protected cable trays, 1 in. in from the free ends of the tray sections. Positioned as
such, these thermocouples are used to plot the heat flow from the top and middle
unprotected cable trays, through the protected steel supports, into the protected
lower cable trays.

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-SURE" tool. Wires instrumented as such were installed in the interior of
each of the installed conduits.

In order to get a realistic measurement of the temperatures on the conduit
surfaces, similar thermocouples were positioned nominally every 6 in. along the
conduits, being held in position by clamping under the head of a #8 x 32 x 1/4 in.
long stainless steel round-head machine screw in a drilled and threaded hole at
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 surfaces of the cable tray supports
and short cable tray sections. The thermocouples located on the support systems
were installed to monitor the heat flow into a protected cable tray from and
unprotected cable tray, via a massive steel support network. The exact locations of
these thermocouples may be found in Appendix C: Thermocouple Drawings.

THERMO-LAGO 330-1 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-Lage
330-1 on the test assembly are shown in Appendix G.
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Thenno-Lag" 330-1 V-Ribbed Panel (318 in. and 5/8 in. nominal thickness)

These panels were used to construct the two-sided conduit enclosures, and to
cover the structural support members.

Therm0-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.

Thermo4-Lag 330-1 Pre-Shaped Conduit Sections (318 in. and 5/8 in. nominal
thickness)

This material was used to construct a portion of the conduit protective envelopes.

Application Methods

Two Sided Box Method - For this method of installation, a unistrut frame
was built to support the Thermo-Lage 330-1 (see "Test Item" above). The frame is
"L" shaped and fastened to the ceiling and wall to form the two sided box (note the
wall and ceiling form the remaining two sides of the box). The unistrut frame
has bolts welded 12 in. o.c. to fasten the board material. The boards were cut to fit
the frame and the V-ribs were flattened in places were contact was made with the
unistrut. Three types of seams were made in the installed panels:

- over the unistrut frame members
- in an open span with a backing board on the inside of the box
- in an open span with a backing board on the outside of the box

Bolts, fender washers and nuts were used to fasten the inside backing board.
External stress skin and Thermo-Lage 330-1 trowel grade material were used to
fasten the outside backing board. All boards were pre-buttered at points of contact
with the unistrut frame and other boards. Other attributes of the installations
are:

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

- The 4 in. conduits had a single layer of nominal 5/8 in. pre-shaped conduit
section installed. The sections were pre-buttered and secured with
stainless steel tie wires 6 in. o.c.

- The 1 in. conduits had two layers of pre-shaped conduit sections installed.
The first layer was nominal 5/8 in. and the second layer was nominal 3/8
in. Both layers were pre-buttered and secured with stainless steel tie wire 6
in. o.c.

0sA P

0.*

0fRATr1



Report No. 11960-97257 December 2, 1994
TVA / Thermal Science, Inc. Page 11

Cable Tray Supports - For the cable tray supports, the tray(s) of interest
were protected first with the separate board method using nominal 5/8 in.
Thermo-Lage 330-1 panels. The "Generic TVA Upgrade" (described later in this
text) was then applied to the tray(s) of interest. The remaining cable trays had no
protection. The supports were protected with nominal 5/8 in. and 3/8 in. board
material. The V-ribs were flattened on all boards and boards were pre-buttered at
points of contact with support steel and other boards. Stainless steel tie wires
were installed 6 in. o.c. maximum.

"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
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."

TETREBULI

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 November 17, 1994, by Herbert W. Stansberry II, Project
Manager, with the following persons present:

Jiet Singh - USNRC
Kent Brown - T.V.A.
Mark Salley - T.V.A.
Rick Woody - T.V.A.
Brian Gent - T.V.A.
Gordon Ankney - TSI
Deggary N. Priest - Omega Point Laboratories, Inc.
Kerry Hitchcock - Omega Point Laboratories, Inc.
Connie Humphrey - Omega Point Laboratories, Inc.
Cleda Patton - Omega Point Laboratories, Inc.
Richard Beasley - Omega Point Laboratories, Inc.
Laudencio Castanon - Omega Point Laboratories, Inc.

The furnace was fired at 10:30 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 eexposed portion of the specimen was
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maintained at approximately 0.00 in. water column throughout the test. By 0:31
(min:sec) the outside surface of the test item was beginning to turn brown, and by
1:32 (min:sec) had ignited fairly uniformly across the exposed surfaces. By 2:17
(min:sec) the furnace was filled with intense smoke and heavy flaming. During
the fire exposure, no visual openings into the raceway were observed.

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

The test specimen was placed flat on the floor and tilted approximately 450 from
horizontal. The hose stream technician applied the hose stream to the deck from
the underside, exposing the bottom and inside vertical sections of the test items.
The test deck was exposed to a 300 angle spray nozzle hose stream test with a
minimum pressure at the nozzle of 75 psi at a distance of 5 feet, for a 5 minute
duration. The minimum flow from the nozzle was 75 gpm.

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

The significant temperatures within the raceway system at the end of the fire
exposure test are presented in the table below. The temperatures on the conduits
are separated into two groups: those inside the box, and those inside separate
enclosures. The bare #8 wire however is not separated as no mechanical firestop
was installed to isolate the two portions internally. An explanation of the
allowable limits is given in the table on the following page.
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MAX. TEMP. AVG. TEMP.
LOCATION (OF) (OF)

GROUP OF 4" CONDUITS
Lower Rear Conduit in Box 188 142

Lower Rear Conduit, Separate Enclosure 234 222
Lower Rear Conduit Bare #8 195 138

Lower-Mid Rear Conduit in Box 180 135
Lower-Mid Rear Conduit, Separate Enclosure 237 219

Lower-Mid Rear Conduit Bare #8 199 135
Upper-Mid Rear Conduit in Box 178 137

Upper-Mid Rear Conduit, Separate Enclosure 223 212
Upper-Mid Rear Conduit Bare #8 187 135

Upper Rear Conduit in Box 180 142
Upper Rear Conduit, Separate Enclosure 225 214

Upper Rear Conduit Bare #8 204 141
Lower Front Conduit in Box 175 132

Lower Front Conduit, Separate Enclosure 230 215
Lower Front Conduit Bare #8 183 135

Lower-Mid Front Conduit in Box 166 125
Lower-Mid Front Conduit, Separate Enclosure 214 206

Lower-Mid Front Conduit Bare #8 196 1
Upper-Mid Front Conduit in Box 170 125

Upper-Mid Front Conduit, Separate Enclosure 216 206
Upper-Mid Front Conduit Bare #8 199 131

Upper Front Conduit in Box 166 129
Upper Front Conduit, Separate Enclosure 215 202

Upper Front Conduit Bare #8 185 134
Surface of Unistrut Framework 284 223

GROUP OF 1" CONDUITS
Front Conduit in Box 164 143

Front Conduit, Separate Enclosure 218 205
Front Conduit Bare #8 203 145

Rear Conduit in Box 152 135
Rear Conduit, Separate Enclosure 217 203

Rear Conduit Bare #8 202 140
Surface of Unistrut Framework 218 192
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The average initial temperature for all thermocouples at the start of the test was
660F, yielding an allowable temperature increase of 2500F, or 316'F actual for the
average temperatures. (A 3250F increase above the 660F initial temperature yields
a maximum allowable individual temperature of 3911F, in accordance with
ASTM E119-88.) All of the thermocouples on within the multiple conduit
enclosures met the stated criteria. The thermocouples within the cable tray
support systems were for engineering uses only and are not to be considered for
evaluation purposes.

Post-Test Examination

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

- - Y
LOCATION

Side and
sections.

end vertical

Bottom horizontal section.

OBSERVATION

Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Between 1/2 in. and 3/4 in. of char
depth on ends and in center of enclosure.
Approximately 1 in. of char depth on base
plates. Several mounds of trowel grade (and the
external stress skin covering them) dislodged by
hose stream. Approximately 1/2 in. char depth
under external stress skin. Material completely
intact directly under most of the trowel grade
mounds covering nuts and washers. Up to 3/8
in. of uncharred material remaining with up to
1/2 in. of intact material at the corners.
Between 1/8 in. and 1/4 in. of uncharred
material remaining on the base plates.
Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Between 1/2 in. and 3/4 in. of char
depth on ends and in center of enclosure.
Approximately 1 in. of char depth on base
plates. Several mounds of trowel grade (and the
external stress skin covering them) dislodged by
hose stream. Approximately 1/2 in. char depth
under external stress skin. Material completely
intact directly under most of the trowel grade
mounds covering nuts and washers. Up to 3/8
in. of uncharred material remaining with up to
1/2 in. of intact material at the corners.
Between 1/8 in. and 1/4 in. of uncharred
material remaining on the base plates.
Approximately 1/4 in. uncharred material in
the outside backing board on the right side of the
enclosure bottom. Material fully intact under
backing board.

Individual conduit sections. Up to 1 in. char depth on conduits. Between 1/4
in. and 3/8 in. of uncharred material
remaining. Material completely intact at
interface with end of box enclosure.
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in. CONDUIT ENCLOSURE

LOCATION

Side and
sections.

end vertical

Bottom horizontal section.

Individual conduit sections.

OBSERVATION

Between 1/2 in. and 3/4 in. of char depth across
panel, still covering external stress skin below.
Approximately 1 in. of char depth on base
plates. Several mounds of trowel grade (and the
external stress skin covering them) dislodged by
hose stream. Approximately 1/2 in. char depth
under external stress skin. Material completely
intact directly under most of the trowel grade
mounds covering nuts and washers. Between
3/8 in. and 1/2 in. of uncharred material
remaining with material mostly intact at the
corners. Between 1/8 in. and 1/4 in. of
uncharred material remaining on the base
plates.
Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1 in. of char depth
on base plates. Several mounds of trowel grade
(and the external stress skin covering them)
dislodged by hose stream. Approximately 1/2
in. char depth under external stress skin.
Material completely intact directly under most
of the trowel grade mounds covering nuts and
washers. Between 3/8 in. and 1/2 in. of
uncharred material remaining with material
mostly intact at the corners. Between 1/8 in.
and 1/4 in. of uncharred material remaining on
the base plates. Approximately 3/8 in.
uncharred material in the outside backing
board on the enclosure bottom. Material fully
intact under backing board.
Up to 1 in. char depth on conduits.
Approximately 1/8 in. of uncharred material
remaining in the outer layer on the conduits.
Material completely intact in the inner layer on
the conduits and at interface with end of box
enclosure (including outer layer).
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LEFT CABLE TRAY SUPPORT

Vertical sections.

Top horizontal section (with
single, unprotected tray).

I -

Between 3/4 in. and 1 in. char depth across
panels. Between 1 in. and 1-1/2 in. char depth
on panels covering mounting plates.
Approximately 3/8 in. of uncharred material
remaining on front, rear and outside surfaces.
Approximately 1/2 in. of uncharred material
intact on inside surfaces, between cross bars,
with material totally intact at the inside
corners.
Up to 3/4 in. char depth on panels.
Approximately 3/8 in. of uncharred material
remaining on the front and rear surfaces, with
an area having material totally consumed
radiating 3 in. away from bare cable tray.
Panels on top of the horizontal bar had 3/8 in.
uncharred material remaining, with areas
having material totally consumed up to
approximately 1 in. from the tray side rails.
Approximately 1/8 in. uncharred material
remaining in panel on bottom of cross bar.
Galvanizing compound mostly consumed on
surface of bare tray.
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Up to 3/4 in. char depth on panels.
Approximately 3/8 in. of uncharred material
remaining on the front and rear surfaces, with
material totally intact at interfaces with cable
trays. Panels on top of the horizontal bar had
3/8 in. uncharred material remaining, with
material totally intact at interfaces with cable
tray and support vertical sections.
Approximately 3/8 in. uncharred material
remaining in panel on bottom of cross bar.
External stress skin exposed on ends and on
sides of protected tray. Approximately 1/2 in.
char depth under external stress skin. Up to 1/2
in. of uncharred material remaining on ends of
trays, with inner layer of board material totally
intact. Up to 3/8 in. uncharred material
remaining on tray sides and top.
Up to 3/4 in. char depth on panels. Stainless
steel tie wires exposed along bottom of bar.
Approximately 3/8 in. of uncharred material
remaining on the front and rear surfaces, with
an area having material totally consumed
radiating 5 in. away from bare cable tray.
Panels on top of the horizontal bar had 3/8 in.
uncharred material remaining, with areas
having material totally consumed up to
approximately 1 in. from the tray side rails.
Approximately 1/4 in. to 3/8 in. uncharred
material remaining in panel on bottom of cross
bar. Galvanizing compound mostly consumed
on surface of bare tray.

4 0,A Po

o A

I0AlO

LOCATION (cont.) I OBSERVATION



Report No. 11960-97257
TVA / Thermal Science, Inc.

December 2, 1994
Page 19

RIGHT CABLE TRAY SUPPORT

LOCATION

Vertical sections.

Top horizontal section (with
single, unprotected tray).

OBSERVATION

Approximately 1 in. char depth across panels.
Between 1 in. and 1-1/2 in. char depth on panels
covering mounting plates. Between 1/4 in. and
3/8 in. of uncharred material remaining on
front, rear and outside surfaces.
Approximately 3/8 in. of uncharred material
intact on inside surfaces, between cross bars,
with material totally intact at the inside
corners.
Approximately 1 in. char depth on panels.
Approximately 1/4 in. of uncharred material
remaining on the front and rear surfaces, with
an area having material totally consumed
radiating 5 in. away from bare cable tray.
Panels on top of the horizontal bar had 3/8 in.
uncharred material remaining, with areas
having material totally consumed up to
approximately 1-1/2 in. from the tray side rails.
Approximately 3/8 in. uncharred material
remaining in panel on bottom of cross bar.
Galvanizing compound mostly consumed on
surface of bare tray.
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LOCATION (cont.) OBSERVATION

Middle horizontal section Approximately 1 in. char depth on panels.
(with single, protected tray). Between 1/4 in. and 3/8 in. of uncharred

material remaining on the front and rear
surfaces, with material totally intact at
interfaces with cable tray. Panels on top of the
horizontal bar had 3/8 in. uncharred material
remaining, with material totally intact at
interfaces with cable tray and support vertical
sections. Approximately 1/4 in. uncharred
material remaining in panel on bottom of cross
bar. External stress skin exposed on ends and
on sides of protected tray. Approximately 1/2 in.
char depth under external stress skin. Up to 1/2
in. of uncharred material remaining on ends of
tray, with inner layer of board material totally
intact. Up to 3/8 in. uncharred material
remaining on tray sides and top.

Bottom horizontal section Approximately 1 in. char depth on panels.
(with single, unprotected Between 1/4 in. and 3/8 in. of uncharred
tray). material remaining on the front and rear

surfaces, with an area having material totally
consumed radiating 3 in. away from bare cable
tray. Panels on top of the horizontal bar had 3/8
in. uncharred material remaining, with areas
having material totally consumed up to
approximately 2 in. from the tray side rails.
Approximately 1/8 in. uncharred material
remaining in panel on bottom of cross bar.
Galvanizing compound mostly consumed on
surface of bare tray.
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CONCLUSIONS

Each of the two-sided multiple conduit enclosures, clad with Thermo-Lage 330-1
material and upgrades as presented herein, met the requirements of the Test
Plan for a fire resistance rating of one hour. The thermocouples located on the
outside surfaces of each of the conduits were separated into two groups: those
within multiple conduit box enclosures and those within individual conduit
enclosures. The bare #8 copper wire passing through each of the conduits was
however, considered as a single set due to the inability to separate the influences
of the two different enclosures. Due to the larger heat rise experienced in the
individual conduit enclosures, the bare #8 thermocouple sets registered higher
temperatures than those on the conduit surfaces within multiple conduit
enclosures. This phenomenon would ordinarily not be present as experience has
shown that the conduit surface temperatures are generally hotter than the
conduit interior temperatures for the same conduit. However, all thermocouples
within and on the exterior of the conduits, in both multiple and individual conduit
box enclosures remained within the maximum temperature limits specified by
the Test Plan.

To investigate the effect of heat propagation through structural steel support
members, this test deck was fitted with two steel cable tray seismic support
systems, each containing a number of 4 in. x 18 in. steel ladderback cable tray
sections. The purpose of this portion of the test article was to determine the
minimum separation between an unprotected cable tray and a protected cable tray
for which the temperature rise within the protected tray would not exceed the
maximum specified in the Test Plan. The three tiered, trapeze type cable tray
support assemblies were constructed of 1/2 in. thick wall, 6 in. x 6 in. square steel
tubing.

Thermocouples were positioned along the structural steel supports between the
protected and unprotected cable trays, and were used to determine the heat rise
within and between these two items.

The two paths of heat transfer into the protected elements are:

1) heat entering the unprotected cable trays (including the exposed structural
steel beneath it) conducted to the interior of the protective envelope (Thermo-
Lage 330-1) via the structural steel support assembly; and,

2) heat conducted through the fire protective barrier system (Thermo-Lage
330-1) directly to the structural steel supports and the protected tray
assembly.
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Each of these heat transfer paths will have its affect on the heat rise within the
protected support and cable tray systems. The graph below presents the results of
the system with the highest temperature rise of the two support systems tested.
The temperatures plotted indicate increases in temperature above the initial
ambient condition at the start of the exposure. The distances represent the linear
displacement of the thermocouples from the side rail of the protected cable trays.
The 0.0 inch position indicates the location of a thermocouple attached to the
vertical centerline of the cable tray side rail. The distances are calculated along
the longitudinal centerline of the square tube steel support members, treating
heat transfer through bends as 90° angles for simplicity. In light of the very
conservative margins of safety determined herein, these results should provide a
usable Rule of Thumb approach for determining the separation which must be
maintained between protected and unprotected cable trays sharing a common
structural steel support member of the size utilized in this test assembly.

Temp vs. D0st

0 5 10 15 20 25 30 3S 40
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Plotting the distance of each thermocouple from the protected tray versus its
temperature at the end of the one hour fire exposure period, smoothing the
temperature data and fitting with a continuous curve, reveals that the maximum
allowable temperature rise of 250"F is reached on the protected structural steel
support at a distance of 9 inches away from the unprotected cable tray. This
distance can be considered to be even more conservative, since it is calculated as
the location of the maximum allowable temperature rise on the steel support, and
does not consider the additional thermal mass of the protected cable tray
assembly.
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alculated minimum separation

Protected cable tray -I
Exposed cable tray
(unprotected cable tray and
structural steel directly beneath)K

9
a

"\ \ommon structural steel support

Thermo-Lag 330-1 Fire Barrier System

Simplified Diagram of
Protected/Unprotected Tray Relationship
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NOTE:
Once the steel sections are formed, the free areas
between them will be reinforced with #5 steel
rebars, spaced nominally 8" - 10" o.c. in both
directions and welded to the perimeter steel
sections (not shown, to reduce the complexity of
the drawing). The assembly will then be blocked
up with concrete forms where necessary, and filled
with normal weight concrete with a minimum
compression strength of 2500 psi vibrated into
place. The completed slab will then be allowed to
set up for one week, followed by an accelerated
cure period at nominally 2500F.
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BACK SIDE ELEVATION
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NOTE:
Once the steel sections are formed, the free areas between them will be reinforced with #5 steel rebars, spaced
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complexity of the drawing). The assembly will then be blocked up with concrete forms where necessary, and
filled with normal weight concrete with a minimum compression strength of 2500 psi vibrated into place. The
completed slab will then be allowed to set up for one week, followed by an accelerated cure period at nominally
2500F.
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ELEVATION D-D
FRONT SIDE ELEVATION

(Viewed from fire side)

NOTE:
Once the steel sections are formed, the free areas between them will be reinforced with #5 steel rebars, spaced
nominally 8" - 1i0 o.c. in both directions and welded to the perimeter steel sections (not shown, to reduce the
complexity of the drawing). The assembly will then be blocked up with concrete forms where necessary, and
filled with normal weight concrete with a minimum compression strength of 2500 psi vibrated into place. The
completed slab will then be allowed to set up for one week, followed by an accelerated cure period at nominally
2500F.
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.36

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 ERF3S as
detailed in Underwriter's Laboratories, inc. (UL) Subject 1724, "Out.ine
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 325° F (1810 C) above its initial
temperature, the ERFBS shall be acceptable for use with any type
cable.

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

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

Page 2 of 2
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4.0 REFERENCES

4.1 1OCFR50, 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 lOCFR5Q, 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 throuch-
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 318" 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 Z4



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 CONFIGURATICN 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 Apoendix A). Final, dimensioned drawings will be prepared by
OPL.

7.4 SHIPPING, RECEIVING, MATERIAL INSPECTIONS

Make a visual inspection of all materials for damage.

Record lot numbers and expiration dates of materials as applicable.

Thermo-Lag bulk grade materials are shipped under "protective
service" with an in-transit temperature chart recorder included with
each shipment in an identifiable container. That container reads
"RECORDER IN HERE". The chart tape produced by this recorder shall
be inspected by OPL personnel upon arrival of the shipment to insure
that the temperature limitations of 320 F to 100° F were not
exceeded.

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

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

7.5.1 General

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

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

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

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

This deck will be a wall test that contains five (5) 2-inch,
one (1) 2%-inch, and one (1) 3-inch aluminum conduits that
enter through the deck and immediately attach to LB fittings,
turn and run parallel to the deck for approximately ten feet
and terminate with a cap or plug on the end. Another group oc
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 co the above
conduits and be aporoximately 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 concuits. 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 (60six12x121) , exiting the pull box and exiting the
opposite wall of the slab (see drawing in Appendix A).

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

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

All ERFBS will contain a single #8 AWG bare copper conductor within
the ERFBS and are to be in accordance with section 4.4 of reference
4.3 (UL Subject 1724). The bare copper conductor shall be
instrumented along the entire length of the raceway being protected.

7.7 THERMOCOUPLE INSTALLATION

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

The thermocouples shall be placed at 6" intervals and methods of
attachment shall be in accordance with the requirements of sections
4.18, 19, 20 and 2: of reference 4.3. The thermocouples shall be
attached to the bare copper conductors by wire ties, or equivalent.

7.8 INSTALLATION OF THE ERFBS TO THE TEST ARTICLES

Thermo-Lag ERFBS shall be installed by TVA crafts in accordance with
applicable specifications, design drawings and procedures provided
by TVA. Details of the ERFSS configurations including fasteners,
orientation of structural ribs, etc., shall be documented in the
final test report.

7.9 FIRE SEAL INSTALLATION

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

7.10 PREBURN INSPECTION

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

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

7.10.4 Fire endurance testing of assemblies will not commence until
the Thermo-Lag ERFBS attains a moisture meter reading that
does not exceed 20 when using a meter with a scale of 0-100
such as a Delmhorst Model 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 1h-inch fog nozzle set at a
discharge angle of 30° with a nozzle pressure of 75 psig and
a minimum discharge of 75 gpm. The nozzle orifice is to be a
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. Po

10.0 FIRE TEST REPORT

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

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

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

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

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

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

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

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

procedures provided by TVA

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

DESIGN DRAWINGS
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

i WASHINGTON, D.C. 20566

i ** m~ March 25, 1994

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

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

PURPOSE

The U.S. Nuclear Regulatory Commission (NRC) is issuing Supplement 1 to
Generic Letter (GL) 86-10, "Implementation of Fire Protection Requirements,"
April 24, 1986, to disseminate the review guidance contained in Enclosure 1,
"Fire Endurance Test Acceptance Criteria for Fire Barriers Used to Seoarate
Redundant Safe Shutdown Trains Within the Same Fire Area." This guidance will
be used by the staff to review and evaluate the adequacy of fire endurance
tests and fire barrier systems proposed by licensees or applicants in the
future to satisfy existing NRC fire protection rules and reculations. This
guidance refines and clarifies the fire barrier testina acceptance cri eria
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 cive the industry
additional guidance on implementing NRC fire protection requirements. The
guidance in GL 86-10 did not change the requirement to separate one safe
shutdown train from its redundant train with either a 1-hour or a 3-hour fire
rated barrier. In Enclosure 2 to GL 86-10, the NRC staff responded to
industry questions: Question 3.2.1 of the enclosure provided the starFf
position on fire endurance test acceptance criteria for f-ire 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 Building
Construction," was applicable to cable-tray fire wraps

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

94032.0 197
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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-LaQ raceway fire
barrier systems for Comanche Peak Steam Electric Station. Under this program,
TU Electric performed an initial fire barrier test series durina 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 or,
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 IE Electrical Circuits," July 1979.

As a result of NRC interaction with TU Electric regarding its test program,
kthe NRC concluded that there was uncertainty on the par. of licensees as to
!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 exoeriences with Thermo-Lao fire barrier systems at TU lectric 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 CAPABILTTY

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. GOC 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 GOC 3 include features to ensure that one train of those
systems necessary to achieve and maintain shutdown conditions be maintained
free of fire damage. One means of complying with this requirement is to
separate one safe shutdown train from its redundant train with a fire-rated
barrier. The level of fire resistance required of the barrier, 1-hour or
3-hours, depends on the other fire protection features in the fire area.

The NRC issued guidance on acceptable methods of satisfying the regulatory
requirements of GDC 3 in Branch Technical Position (STP) Auxiliary and Power
Conversion Systems Branch (APCSB) 9.5-1, "Guidelines for Fire Protectiion 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 5' 86-10.
In the BTPs and in GL 86-10, the staff stated that the fire resistance ratincs
of fire barriers should be established in accordance with NFA Standard 25,
"Standard Methods of Fire Tests of Building Construction and Maz-eria s," by
subjecting a test specimen that represents the materials, workmanshin, method
of assembly, dimensions, and configuration for which a fire ratino is desired
to a "standard fire exposure.'"

Some licensees have used the acceptance criteria of ANIN Bulletin Nc. (79), to
evaluate the performance of their fire barrier systems. The ANT test

methodology, which ANT issued for insurance purposes only, requires Ha
cables within the fire barrier test specimen be monitored for circu'-:
integri-ty while the test specimen is subjected to a test fire that foL ows the
standard time-temperature curve specified in American Society of Testing and
Materials (ASTM) Standard E-119, "Standard Methods of Fire Tests of 3uiiding
Construction and Materials," and to a hose stream test. Under this cra-,erion,
the fire barrier system is evaluated by monitoring the capability o the
cables inside the fire barrier to pass a low voltage circuit integri:y zest.
During the fire and hose stream tests, if cable circuit intecrity is
maintained, the tests are considered successful. The ANI test methcdoloCV
does not specify the following GL 86-10 acceptance criteria:

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

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

American Society for Testing and Materials Standard E-1.1 was adopted by
NFPA as NFPA Standard 251.

2 The 1C3 'C [325 'F] temperature condition was established by a lowing the
temperature of the unexposed side of the fire barrier to rise 139 * [250 F)
above the assumed 24'C [75;F] ambient air temperature, as measurec bv the



* 63
Generic Letter 86-10, Supp. 1 - 4 - March 25, 1994

I3) 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 revilew guidance provided in Enclosure 1 (1) clarifies the applicability of
the test acceptance criteria stated in GL 86-10 to raceway fire barrier
systems, (2) specifies a set of fire endurance test acceptance criteria which
are acceptable for demonstrating that fire barrier systems can perform the
required fire-resistive function and maintain the protected safe shutdown
train free of fire damage, (3) specifies acceptable options for hose stream
testing, and (4) specifies acceptable criteria for functionality testing of
cables when a deviation is necessary, such as when the fire barrier
temperature rise criteria are exceeded or the test specimen cables sustain
visible damage.

| he test methods and acceptance criteria specified in Enclosure I are
acceptable for determining the adequacy of fire barrier systems proposed by
Jicensees or applicants in the future to satisfy NRC fire protection rules and
regulations. Applicants or licensees may propose alternative test me hods and
acceptance criteria to demonstrate an equivalent level of protection; the
staff will review such proposals on a case-by-case basis. Enclosure 2 is a
summary comparison of this review guidance against the GL 86-10 acceptance
criteria.

Evaluation and Aoolication of Fire Endurance and Functionalitv Test Results

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

hermocouples within the test specimen at the onset of the fire exposure, during
he ire test.
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(2) When cables or components are included in the test specimen, a visual
inspection of the protected cables or components revealed no signs of

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

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

hose stream tests without developing any openings through which the
protected component, raceway, or cables are visible.

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

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

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

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

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

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

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

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

the acceptance criteria as the bases for qualifying and instalIinc fire

barrier configurations, should request a deviation from the acceptance
criteria based on a engineering evaluation accectable to the stafn, such as

demonstrating cable functionality. For those licensees required -o comply
with Section I!I.G to Appendix R, the encineering evaluation justiFyino tne

deviating conditions should be submitted with the exemption reques:. The
review guidance provided in Enclosure 1 provides specific cuicance for
demonstrating cable functionality, including subjectinc the cables tLo Meager

and high-potential tests. Te results of these tests can be used to a eerminE

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

ins ection of certain components or cables may not be aoolied to other components
or cables without a specific evaluation.
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S riteria specified in the enclosed review guidance to (1) evaluate fire
.ndurance testing programs proposed by licensees or applicants in the future

for demonstrating compliance with pertinent NRC fire protection rules and
regulations and (2) review the adequacy of the fire barrier systems proposed
in the future by applicants or licensees.

ACTIONS REQUESTED

None.

REPORTING REQUIREMENTS

None.

BACKFIT DISCUSSION

The guidance transmitted by this generic letter supplement will be used by the
staff for review and evaluation of the adequacy of fire barrier systems and
fire endurance tests that may be proposed in the future to satisfy NRC fire
protection rules and regulations. This guidance refines and clarifies nhe
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)
Decifies a set of fire endurance test acceptance criteria which are

c ce ,table for demonstrating -that fire barrier systems can serve the reouired
- ire-resistive function and maintain the orotected safe shutdown train free oz

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

No generic or plant-specific backfitting is intended or approved at this time
in connection with issuance of this review guidance. The staff Imay consider
the need for further generic action in that regard, if the industry guidance
currently under development for addressing the pertinent fire protection
issues is substantively inconsistent with this staff review guidance; but such
action would be separately justified in accordance with the criteria of 10 CFR
50.109 and existing NRC backfit procedures. Similarly, if plant-specific
backFits are proposed by the NRC staff consistent with this review guidance,
the proposed backfits would be justified on a case-by-case basis in accordance
with the criteria of 10 CFR 50.109 and existing NRC backfit procedures.
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If you have any questions about this matter, please contact one of the
contacts listed below or the appropriate Office of Nuclear Reactor Regulation
project manager.

Sincerely,

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

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
Seoarate 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) 504-2034

Lead Project Manager: Marsha K. Gamberoni, NRR
(301) 504-3024
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FIRE ENDURANCE TEST ACCEPTANCE CRITERIA FOR

FIRE BARRIER SYSTEMS USED TO SEPARATE REDUNDANT SAFE SHUTDOWN TRAINS

WITHIN THE SAME FIRE AREA

I. BACKGROUND

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

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

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

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

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

regulations concerning fire protection programs at nuclear power plants:

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

Protection Program."

February 24, 1977 Appendix A to Branch Technical Position

APCSD 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 Par- 30, "Fire Protection

Program for Nuclear Power Facilities Operating

Prior to January 1979."

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

"Fire Protection for Nuclear Power Plants."

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

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

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

November 19, 1980)," February 20, 1981; GL 83-23, "NRC Position on Certain

Requirements of Appendix R to 10 CFR 50," October 19, 
1923; 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 
protection program,

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

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

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

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

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

The aforementioned NRC documents provided NRC staff cuidance concerning fire

barriers separating plant fire areas, including the fire resistance

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

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

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

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

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

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

Enclosure 1 to GL 86-10, "interpretations of Appendix R," provided additioral
guidance wish respect to the term "free from fire damace." interpretation 3,
"Fire Damage," states, "in oromulcating 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 capabIe 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 at
325 'F." (Emphasis added.) In addition, the staff response stated that, "for
newly identified conduit and cable trays requiring such wrapping new materials

F For advanced reactor designs, redundant safe shutdown functions are
required to be located in separate 3-hour fire areas.
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which meet the 325 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 sufficientyv 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 throuchout

this document, the following definitions are provided.

Combustible Material - Material that does not meet thle definit-ion of non-

combustible.

Fire Barrier - Those components o0 construction (wa7is, floors and thne.r

supports), including beams, joists, columns, penetration sea's or closures,

fire doors, and fire dampers thati are rated by acproving labcratories in hour-

of resistance to fire and are used to prevent zhe spread 0o 7ire.

Fire Resistance Ratina - The time that materials or a tes: assembly have

withstood a standard ASTM E-1.1 fire exoosure and have successfully me: the

established test acceptance criteria (fire barrier test acceptance cr _eria

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 Lo Fire or nea-,: (D)

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

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

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

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

by BTP Appendix A, Position D.1.d. This position allows the use of

combustible interior finishes when listed by a nationally recognized test

laboratory, such as Factory Mutual or Underwriters Laboratories, Incor-orated,

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

configuration.)

6 The 1E3 OC [325 OF] temperature condition was established Dy aiow ng the

temperature of the unexposed side of the fire barrier to rise 139 C [2;0 OFr

above the assumed 24 'C [75 OF] ambient air temperature, as Ceasure d b ,y

thermocouples within the test specimen at the onset of the Iire excsurCe cur,

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 desion has withstood the fire endurance test without
the passage of flame or the ignition of cotton waste on the unexAoseI
side for a period of time equivalent to the fire resistance ratina
required of the barrier;

The temperature levels recorded on the unexposed side of t-he fire
barrier are analyzed and demonstrable that the maximum temperature does
not exceed 139 'C [250 eFJ 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 o, application - See
Section VII.)

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

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

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

COMPONENT FIRE BARRIER SYSTEMS FOR SEPARATING SAFE SHUTDOWN FUNCTIONS

WITHIN THE SAME FIRE AREA

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

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

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

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

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

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

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

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

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

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

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

a 3-hour fire barrier to separate the redundant trains, a 1-hcur f're barrier

and automatic fire suppression and detection system for each redundant train

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

10 CFR Part 30, Section III.C, "Fire protection of safe shutdown c :abiilyv,"

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

shutdown train remains free of fire damace.

In 1984 Appendix R workshops held with industry, and later in GL E0-10, the

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

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

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

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

the acceptance criteria contained in Chapter 7 of NFPA 251, "Standa-d Methods

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

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

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

The following is the NFPA 251 acceptance criteria:

- The wall or partition withstood the fire endurance test without

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

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

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

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

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

failed the hose stream test if an opening develops that permits

the projection of water from the stream beyond the unexposed

surface during the hose stream test; and

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

endurance test did not raise the temperature on the unexposed

surfaces more than 139 'C [250 'F] above their initia
temperatures.
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The staff considers the fire endurance qualification test for fire barrier
materials applied directly to a raceway or component to be successful if the
following conditions are met:

- The average unexposed side temperature of the fire barrier system,
as measured on the exterior surface of the raceway or component,
did not exceed 139 'C [250 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 0C
+ 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 t'e fir

barrier test specimen, a visual inspection should be performed .
Cables should not show signs of dearaded conditionsW resu-tIinc
from the thermal a2f-fects of the fire exDosure; and

(Staff Guidance: For those cases where sions of thermal
degradation are present, the fire barrier did not perform its
intended fire-resistive runction. For those barriers which are
not capable of performinQ their intended function, a dev'iation
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 tes. 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 exposec.

- 6 - Enclosure 1
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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 detais such as
dimensions of parts, and should be built under representa;ive conciiorns.
Raceway fire barrier systems being-subjected to cualification fire endurance
tests should be representative of the end use. For examole, 17 it is intended
to install a cable tray fire barrier system in the plan; without protect nc
the cable tray supports, then the test program snould duolicate these ,-icd
conditions. In addition, the fire test procram should encompass or bounc
raceway sizes and the various configurations for tnose fire barrier systems
installed in the plant. IT snouid be noted that several test specimens w'il be
required in order to qualifv various sizes of7 horizontal and vertica! runs of
cable trays and conduits, junction boxes and pull boxes, etc. The cable tray
or raceway desion used for the tests should be constructed with materiais and
configurations representative of in plant conditions (e.c., the mass
associated with typical steel conduits and cable trays, rePresentative
internal and external Denetration seals). If cables are included in the
raceway fire barrier test specimen, these cables should be representative of
the installed plant-speci-fic cables.

Measuring cable temperatures is not a reliable means for determninc excessive
temperature conditions which may occur at any point alone the lenctn o7 the
cable during the fire test. In lieu of measuring the unexposed sur7ace
temperature of the fire barrier test specimen, methods which will measure the
surface temperature of the raceway (e.g. , exterior of the conduit, side rails
of cable trays, bottom and top of cable tray surfaces, junction box external
surfaces) can be considered as equivalent if the raceway components used to
construct the fire test specimen represent plant sDecific components and
configurations. The metal surfaces of the raceway, under fire test
conditions, exhibit good thermal conductivity properties. Temperatures
measured on these surfaces provide a indication of the actual temperature rise
within the fire barrier system.

In 1979, American Nuclear Insurers (ANI) issued a fire endurance test me'hod
for raceway fire barrier systems for insurance purposes. Tnis method, "Fire
Endurance Protective Envelope Systems for Class I- Electricai Circuits."
specified that cable temperatures be monitored by thermocoupies. indus -y
considers this the proper location for de termining the temperature rise witnin
the raceway fire barrier system. Since cable jackets have a low theral

Enclosure I- 7 -
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O onductivity, the actual local temperatures of the cable jackets indications
of barrier failure and internal fire barrier temperature rise conditions
during the fire exposure are masked. Monitoring cable temperatures can give
indications of low internal fire barrier temperature conditions during the
fire endurance test. Using this temperature monitoring approach, cable damage
can occur without indication of excessive temperatures on the cables. This,
linked with no loss of circuit integrity, would give indications of a
successful test. The staff considers monitoring the cable temperature as the
primary means of determining cable tray or raceway fire barrier performance to
be nonconservative. Therefore, the staff has incorporated the provision for a
post-fire visual inspection of cables that are installed in fire barrier test
specimens. As discussed above, temperatures monitored on the exterior surface
of the raceway provide a more representative indication of fire barrier
performance.

Fire endurance tests of raceway fire barrier systems should be wi'thout cables.
This method is preferred because by excluding cables from the Lest specimen it
eliminates bias in the test results created by the thermal mass of the cabIes.
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 perfoormance.

Thermocouole Placement - Test Specimens Cont2inina Cables

Ihe followino are acceptable placements of thermocouples for determini n the
Thermal performance of raceway or cable tray fire barrier sys.ems tha: con a'in
cables during the fire exposure:

Conduits - The temoerature rise on the unexoosed surf-ae o- a fire
barrier system installed on a conduit should be measured yv -iacinc the
thermocouples every 152 mm [5 inches]9 on the exterior condut, surface
underneath the fire barrier material. The thermocouples should be
attached to the exterior conduit surface located opoosite the test deck
and closest to the furnace fire source. ThermocouDles 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 too

1 9 For the thermocouples installed on conduits, cable tray side rails, and
Gere copper conductors, a -13 mm [ma inch;] installation tolerance is acceptable.
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surface of the cables closest to the top and towards the center of the
fire barrier. The bare copper wire is more responsive than cable
jackets to temperature rise within the fire barrier enclosure. The
temperature changes measured along the bare copper conductors provide
indication of joint failure or material burn through conditions.
Thermocouples should be placed every 152 mm [6 inches] down the
longitudinal center along the outside surface of the cable tray side
rails and along the bare copper conductors. Thermocouples should also
be placed immediately adjacent to all structural members, supports, and
barrier penetrations.

Junction Boxes (J2) - 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 o, one
thermocouple, located at its geometric center. in addition, one
thermocouple should be installed for every one square f-cc: of US surface
area. These thermocouples should be located at the geome:ric centers o0
the one scuare foot areas. At least one thermocouple should a':so be
placed within 25 mm [1 inch] of each penetraticn connector/interf7ace.

Airdrops - The internal airdrop temperatures should be measured by
thermocouples placed every 305 mm F12 inches] on the cabies routed
within the air drop and by a stranded AWG 8 bare copper conductor routed
inside and alone the entire length of the airdrop system with
thermocouples installed every 152 mm [6 inches] alonn the length of the
copper conductor. The copper conductor should be in close proximity
with the unexoosed 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 thermocouples 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
for the demonstration of fire barrier performance. However, cable
thermocouples may support fire barrier deviation conditions.

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

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

Cable Trays - The thermocouples on each cable tray side rail should be
averaaed seoaratelv. ror example, thermocouples piaced cn one side rail
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will be averaged separately from the other side rail. I t,( l
temperature conditions measured by thermocouples on the , I
conductors should be averaged separately. "''

Junction Boxes - For small JBs which have only one theln 1()
on each JB surface, the individual JB surface thermocoupl tt li l.
averaged together. For larger JBs which have more that 1
placed on each JB surface, the thermocouples on the indivicilllt
surfaces should be averaged together. " 1

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

The averages of any thermocouple group during the fire test slhoItI ,
139 'C [250 'F] above the unexposed side temperature within til el 1

1 ' 'Otto
test specimen at the onset of the fire endurance test. In add'lil
temperature of each individual thermocouple will be evaluated i
thermocouple conditions should not exceed the 139 0C [250 °F] 1t1,
by more than 30 percent. liltI'l ,

Thermocouole Placement - Test Soecimens Without Cables

The followino are acceptable thermocouple placements for determhjj,,,,
hermal performance or raceway or cable tray fire barrier system i: l El

lontain cables: Illt tll,,

Conduits - The temperature rise of the unexposed surfacc , ,
barrier system installed on a conduit should be measured l
thermocouples every 152 mm [6 inches] on the exterior con(ci 1  'l
between the conduit and the unexposed surface of the fire lr, t
material. These thermocouples should be attached to the
conduit surface opposite of the test deck and closest to Lo
fire source. The internal raceway temperatures should be III
stranded AWG 8 bare copper conductor routed through the raL'r lay,
the conduit system with thermocouples installed every 152 ,,,, ''I
along the length of the copper conductor. Thermocouples :.ltotllc, "',"

placed immediately adjacent to all structural members, suI,111 ,,.1  '-l l,
barrier penetrations. 'il.

Cable Trays - The temperature rise on the unexposed surface. (I
barrier system installed on a cable tray should be measured " 'it,,
thermocouples every 152 mm [6 inches] on the exterior surf( 1 ,,' Ia
tray side rails between the side rail and the fire barrier I- '''il
Internal raceway temperatures should be measured by a strarl(l,,; AW;
bare copper conductor routed on the top of the cable tray rutA, (l
the entire length and down the longitudinal center of the tl,% ni,, 141
with thermocouples installed every 152 mm [6 inches' alone jI,, Itny
the copper conductor. Thermocouples should be placed imm 4 I'
adjacent to all structural members, supports, and barrier

r- -nor- I oto + 1-l 4---0 If) n 1 - in -
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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 placina
thermocouples on either the inside or the outside of each JB surface.
Each JB surface or face should have a minimum of one thermocouple,
located at its geometric center. In addition, one thermocouple should
be installed for every one square foot of JB surface area. These
thermocouples should be located at the geometric centers of the one
square foot areas. At least one thermocouple should also be placed
within 25 mm [1 inch] of each penetration connector/interface.

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

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

Conduits - The thermocouples applied to the outside metal surface of the
conduiL 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 cocoer
conductor should be averaged separately from the side rails.

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

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

The average of any thermocouple group sho'uld not exceed 139 C [250 'Fr above
the unexposed side temperature within the fire barrier test specimen at the
onset of the fire endurance test. In addition, the temperature or each
individual thermocouple will be evaluated. Individual thermocouple conditions
should not exceed the 139 'C [250 'F] temperature rise by more than
30 percent.
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W a fire barrier test specimen without cables does not meet the average or
... Aximum 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
duolicate electrical cable tray or raceway and component fire barrier te:-
specimens that have been exposed to the i-duration test fire exposure, t)he
staff finds the hose stream application specified by the NFPA 251 acce-:aEile.
NFPA 251 requires the stream of water to be delivered through a 6.4 cm f,>-
inch] hose discharging throuch a standard 2.9 cm rl,-inch] pa2yviDe no:: e
onto the test specimen after the fire exposure tes:. The stream is azc zed
with the nozzle orifice positioned 6.1 meters r20 feet] away from the center
ozi the test specimen at a pressure of 207 kPa [30 psil. The apolica ion o-,

stream is to all exposed parts o f the specimen for a m1n'mum duratio of I
fe for a 1-hour barrier and 2½ minutes for a 3-hour barrier.

, an alternate for electrical raceway fire barrier test specimens, the
ap0lication of the hose stream test can be perforedc immecia.eiv arter t e
completion of the full fire endurance test period. If this method is used to
satisfy the hose stream test criteria, the followinc hose stream applications
are acceptable:

- The stream applied at random to all exposed surfaces of the test
specimen through a 6.4 cm [2½-inch] national standard playpipe
with a 2.9 cm [i'-inchj orifice at a oressure of 207 ka [3 Dsi]
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
2a 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 [11-inch] foe nozzle set at a discharge
angle of 30 degrees with a nozzle pressure of 517 ka [75 psi] and
a minimum discharge of 284 1pm [75 gpm] with the tip of the no-zle
at a maximum of 1.5 meters [5 feet] from the t-es' soecimen.
(Duration of the hose stream application - 5 minutes for both
1-hour and 3-hour barriers); or

- The stream applied at random to all exposed surfaces of the test
specimen throuch 3.8 cm [1%-inch] fog nozzle set at a discharOe
angle cf 15 decrees with a nozzle pressure of 7 - kPa [75 psi] and

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

VII. FIRE BARRIER COMBUSTIBILITY

The NRC's fire protection guidelines and requirements establish the need for
each nuclear power plant to perform a plant-specific fire hazard analysis.
The fire hazard analysis should consider the potential for in-situ and
transient fire hazards and combustibles. With respect to building materials
(e.g., cable insulation and jackets, plastics, thermal insulation, fire
barrier materials), the combustibility, ease of ignition, and flame spread
over the surface of a material should be considered by the fire hazards
analysis. One method of determining combustibility is by subjecting a sample
of the fire barrier material to a small scale vertical tube furnace as
described by ASTM E-136. The flashover ignition temperature of the material
(as determined by ASTM D-1929) and the flame spread characteris.ics of the
material (as determined by ASTM E-88) should also be evaluated. The Dotential
heat release of 'he material (as determined by ASTM D-3285 or NFP? 25;),
should also be factored into the fire hazards analysis.

Fire barrier materials used as radiant enercy heat shields inside containmen:
and used to achieve-a combustible free zone are reauired to be non-comtustible
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 1g79, American Nuclear Insurers (ANI) issued a fire endurance test method
for raceway fire barrier systems for insurance purposes. This method. "Fire
Endurance Protective Envelope Systems for Class HE Electrical Circuits."
specified a circuit integrity test The intent of this test was to i=n iffy
the onset of fire damage to tne cables within the raceway fire barrier test
specimen during the fire endurance test period. The circuit intecrit test
voltage is 8 to 10 volts DC; therefore the loss of circuit intearity uncer
these voltage conditions may occur only as a result of a dead short or open
circuit.

During fire tests of raceway fire barrier systems, thermal damage to tne
cables has been observed This thermal damage has led to cable jacket and
insulation degradation without the loss of circuit intearitv 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. occurrinc. It is expected
that if the cables were at rated power and current, a fault would oro:acate.
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 nirc
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 tc 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 ten
time-temperature profile, the EQ test data would provide a viable mechanism.
ensure cable functionality. A large body of EQ test data for many cable types
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ists today. The use of EQ data represents a cost-effective approach for
addressing cable functionality for fire tests for those cases where the 163 'C
[325 *F] limit is exceeded.

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

IV. CABLE INSULATION TESTS

The two principal mate-ials used as cable insulation and cable jackets by the
nuclear industry are tnermoplastics and thermosetting polymeric materials. A
thermoplastic material can be softened and resoftened by heating and
reheating. Conversely, thermosetting cable insulation materials cure bv
chemical reaction and do not soften when heated. Under excessive heatina
thermosetting insulation becomes stiff and brittle. Electrical faults m,,ay be
caused by softening and flowing of thermoplastic insulatin c miaterials a:
temperatures as low as 149 'C [300 F]. Thermosetting electrical condu-cor
insulation materials usuallv retain their electrical prouerties under shocr'-
term exposures to temperatures as hich as 260 'C [500 'F]. insulation
s istance (Megger) tests provide indications o0 the condction of hne caDle

Fsulation resistance, whereas the hich potential (Hi-Pot) test provides
-urance that the cable has sufficient dielectric strehcth to withstand the

,plied rated voltage. A cable insulation failure usually results f roGm .two
breakdown modes: one failure mode is excessive dielectric loss which is cue
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, Megcer 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. Meaoer 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 aft er the fire
endurance test to assess the cable insulation resistance levels. This testing
will assure that the cables will maintain the insulation resistance levels
*cessary for proper operation of instruments.

e Megger tests (pre-fire, during the fire [if perFormedl. and immediately
.er the fire test conditions) should be done conductor-to-conductor Tor
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) > f(rK+ Meaa-ohm l * 1000 (ft) I
Length (ft)

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

In addition, to determine the insulation resistance levels required for
nuclear instrumentation cables, an assessment of the minimum insulation
resistance value (e.g., one mega-ohm) and its potential impact on the
functionality of these cables should be evaluated. An ac or dc high potential
(Hi-Pot) test for power cables greater than 1000 volts (V) should also be
performed after the post-fire Meager tests to assess the dielectric strength.
This test provides assurance that the cable will withstand the applied voltace
during and after a fire. The high potential test should be performed for a 5
minute duration at 60 percent of either 80 V/mil ac or 240 V'/mil dc (e a ,
125 mil conductor insulation thickness x 240 V/mil dc x 0.6 = 13,000 V dc)

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

OPERATING ME32ER TEST IGH POT ENTIAL
TYPE VOLTAGE VOLTAGE IEST VOLTAGE

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

Power < 1000 V 2c 1300 V dc None

Instrument < 250 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 Meacer test for power cables rated a: less
than 1000 V ac.

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

10 The review guidance for Megger and Hi-Pot test voltages was derived fror
IEEE 383-1974, IEEE 422-1986 and IEEE 690-1984.
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V. v AIR OVEN TESTS

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

The staff finds the test method described by UL Subject 1724, "Outline ofInvestigation for Fire Tests for Electrical Circuit Protective Systems", IssueNumber 2, August 1991, Appendix 6, "Qualification Test for Circuit Intearityof 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-.o-ground
faults in all conductors.

2. The cables being evaluated should be subjected to the Meccer andhigh potential tests, recommended above in Section IV, "CaIble
insul tion 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 8, paragraph B3.16, is not required to be performed.

VI. CABLE THERMAL EXPOSURE THRESHOLD

The following analysis, which is based on determining whether a specificinsulation material will maintain electrical intearity 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 ofc the fire exDosureand 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 the
Larrier For this example the TET limit for Brand X cable is 83 OC [150 *F)above the cable operating temperatures within the fire barrier system at theP set of the external fire exposure. The cable TET limits in conjunction withpost test visual cable inspection and the Hi-Po, test described above should
eadily demonstrate the functionality of the cable circuit during and after are.
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The normal cable operating temperature can be determined by loading cable
specimens installed within a thermal barrier system in the test configuration
with rated voltage and current. The TET temperature limits for most cable
insulation may be obtained from the manufacturer's published data which is
given as the short-circuit rating limit. With the known TET and normal
operating temperature for each thermal barrier system configuration, the
maximum temperature rise limit within a fire barrier system may then be
determined.



Generic Letter 86-10, Supp. 1

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

SAFE SHUTDOWN FUNCTIONS WITHIN THE SAME FIRE AREA

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 'C [325 @F]
(Note 1).

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

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

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

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

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

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

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

Barrier Condition -
Cotton waste nas nc:
been used in raceway
fire barrier testinc as
an indicator of :arrier
failure. Visual
inspection process
provides a better
indication of barrier
condition after the
fire and hose stream
4.te6est

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 cood
method for testing
erosion and cooling
effects.

II
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ric Letter 86-10, Supp. 1 - 2 - Enclosure 2

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 11RE
BARRIER ACCEPTANCE CRITERIA

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

ethods when cables are
excluded from test
specimen:

Comparison of internal
.emp. profiles to EQ
and LOCA test data.

Air oven test of cables
at rated voltace with
Mecger and Hi-Pot tests
(Note 6)

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

Demonstration of
1unctionality should
also consider operating
emperature of the
ables inside the fire
arrier at the onset cf
re fire exoosure.

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

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

87
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Note 1: The 163 C [325 'F] temperature condition was established 
by

allowing the internal temperature on the raceway surface to rise a

maximum of 139 0C [250 of] above the initial temperature of the

test specimen (assumed to be 24 0C [75 FF).

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

determined by averaging the thermocouple 
readings. The conditions

of acceptance are also placed on the temperature 
conditions

measured by a single thermocouple. 
Under these conditions of

acceptance, if any single thermocouple 
exceeds 30 percent above

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

139 @C + 42 'C = 181 0C [250 'F + 75 @F = 325 oFl) the test is

considered to have exceeded the criteria 
temperature limit.

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

hose stream testing method for qualifying 
fire barrier pene-ration

seals.

Note 4: This hose stream test method provides 
assurance that t,,- ca: e

tray or raceway fire barrier system 
has sufficien- struc Ural

integrity to resist minor fire related 
barrier breaches caused by

falling objects.

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

is not considered a rated fire barrier. 
ror those condc-iiofs

(e.g.. high raceway temperature, barrier ooenngs, waer

projection, cable damage) which deviate 
from the acceotance

criteria, an engineering analysis which clearly 
demonstra es the

functionality of the protected components or cables should b e

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

functionality tests is to justify 
observed deviations in fire

barrier performance. Engineering analyses justi fyinc these

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

cable) qualification as the basis for acceptance. Deviations will

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

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

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

barrier temperature rise criteria are exceeded These cables will

be exposed to a temperature profile as determined by the internal

raceway thermocouples during the fire test. Cables will be tested

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

in a consistent manner to those 
tests performed for cables

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

endurance test.

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

be performed before, during (instrumentation cables only) and

immediately after the fire exposure and subjecting power cables

which have voltage ratings > 1000 volts ac to a Hi-Pot test (30

percent) immediately afSter the fire expocsure.
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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

ftbkcround

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

Discussion

The Code of Fed ral Regulations (CFR), Title 10 Part 50 Domestic Licensing of
Production and tilization Facilities, Appendix R, Fire Protection Program for
Nuclear Power F 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. Separtion of cables and equipment and associated non-safety circuits
of redund nt trains by a horizontal distance of more than 20 feet with no
intervene g combustible or fire hazards. In addition, fire detectors and
an automa ic fire suppression system shall be installed in the fire area;
or

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

A fire wall des gn that has passed on appropriate test method (e.g., NFPA 251)
is considered a rated' barrier. Components which penetrate fire walls, such as
mechanical and lectrical penetrations, fire doors, and HVAC fire dampers, are
Mrated" under t eir own unique test method and acceptance criteria. There is
presently no gen rally accepted test method and acceptance criteria specifically
applicable to ire barrier enclosures applied to electrical cable systems.
Existing method intended for other purposes have been utilized to test such
barrier systems, but none of these standards are fully appropriate to this unique
application of f Ire barrier materials. In an attempt to define a test method for
electrical cirtutt protection, American Nuclear Insurers (ANI) prepared
'Guidelines for Fire Stop and Wrap Systems at Nuclear Facilities". However, this
test m Thod was intended to be used 'for insurance purposes only'.z The method
and ac.aptance 4riteria in the ANI document are not definitive.

Position

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

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

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

i Determina ion of the ability of insulated electrical conductors to
maintain electrical circuit integrity at the temperature conditions
present 4ithin the electrical circuit protective system during the
external re 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 jn other fire endurance tests (e.g., NFPA 251). The test allows
the use of the actual installed cables or a No. 8 AWG (3.3382) 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 ttat UL Subject 1724 is the most appropriate test method currently

2



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

(l) The exteri'r surface temperature of the electrical raceway will be
recorded (Qold side of the barrier). If the average temperature recorded
by the ext rior thermocouples is less than 250sF (12ioC) above their
initial temperature and no individual thermocouple is in excess of 325eF
(163aC) above its initial temperature, the fire barrier will be considered
acceptable Ifor use with any type cable.

(2) Section 6, Internal Fire Exposure Test, will not be used. 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 v Ith a fuse or breaker that will actuate prior to the jacket of
a faulted icable reaching its auto-ignition temperature (for existing
designs) oreaching its insulation damage temperature (for new designs)
for all crIdible low impedance and bolted faults.6 No other ignition
sources exst 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 15G with a nozzle pressure of 75 psig and a
minimum di charge of 75 gpm. TVA considers that this would accurately
represent he mechanical impact, erosion and cooling effects that would
exist in A's nuclear power plant environment. The hose stream test
shall be p rformed within ten minutes of the completion of the fire test.
The durati n and application will follow the requirements of UL 1724 Table
5.1. Th nozzle will be located a maximum of ten feet measured
horizontal y from the outside edge of the testing assembly. Acceptance
shall be b sed on the fire barrier system remaining intact with minimal
material f aking. (The alternative test called for by the Ut document,
involving one and one-eighth inch solid bore National Standard Playpipe
operating t 30 psig, is not a realistic simulation of the challenge to
barrier settems as installed in a nuclear power plant).

3
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OMEGA POINT LABORATORIES, INC.

V.IEWED FROM FRONT Project No. 11960-97257

TVA / TSI

Fig. 10 Thermocouple Locations -
Rear 4" Conduits, Test Deck #4, Rev. 1
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VIEWED FROM FRONT [ Project No. 11960-97257

TVA/TSI

Fig. 11 Thermocouple Locations -
Rear 4" Conduits, Test Deck #4, Rev. 1
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TVA/TSI

Fig. 12 Thermocouple Locations -
Front 4' Conduits, Test Deck #4, Rev. 1

Drawn by/ Date: 0/zz/h1Y
Appr'd by: e m,, Date: f/z /9

XII

j



LIII'

LII
LIII

VIEWED FROM FRONT

F- 1, ! x x1|1 ? t z z w z Iv¢r z x r r

432-431 -430-429-428-427-426-425-424-423-422 421 420 419 418_417 416-415-414-413-412 411 410_409
11 11'11 111 nif _ iTi

I1 /I/ / / I I /1 / / VI I W I
384-383-382-381-380-379-378-377-376-375-374 373-372-371 -370 369 368 367_366 365_364 363-362-361

'ii uJ[

XII

'III'

OMEGA POINT LABORATORIES, INC.
Project No. 11960-97257

TVA/TSI

Fig. 13 Thermocouple Locations -
Front 4" Conduits, Test Deck #4, Rev. 1
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OMEGA POINT LABORATORIES, INC.
Project No. 11960-97257

TVA / TSI

Fig. 14 Thermocouple Locations -
Front 1 Conduit, Test Deck #4, Rev. 1
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OMEGA POINT LABORATORIES, INC.
Project No. 11960-97257

TVA / TSI

Fig. 15 Thermocouple Locations -
Rear 1" Conduit, Test Deck #4, Rev. 1
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OMEGA POINT LABORATORIES, INC.
Project No. 11960-97257

TVA / TSI

Fig. 16 Thermocouple Locations -
Large Unistrut Box, Test Deck #4, Rev. 1

Drawn by: 6 Date: E/Z/VSZ
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VIEW FROM FRONT OMEGA POINT LABORATORIES, INC.
Project No. 11960-97257

TVA/TSI

Fig. 17 Thermocouple Locations -
Small Unistrut Frame, Test Deck #4, Rev. 1
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Appr'd by: C : Date: /
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Project No. 11960-97257

TVA/TSI

Fig. 18 Thermocouple Locations -
Unistrut Boxes, Test Deck #4, Rev. 1

Drawn by: :W 4 Date: 'Fl//
Appr'd by:_ _a te: fz _

C-!

il.

* 4=-- -:M I'.

. ....

k



106

TC #492 ' 4 \TC #481

TC #491 1t TC #482
12 _ ___ ___ ___ ___12'1

TO #490 'TC #483

/e 0 '2" : |:: 12" 1 12 '1 0

TC #489 #484
TC #488 TC #487 TC #486 TC #485

ELEVATION VIEW
(Viewed From the Rear)

OMEGA POINT LABORATORIES, INC.
Project No. 11960-97257

TVA / TSI

Fig. 19 Thermocouple Locations -

Right Tray Support, Test Deck #4, Rev. 1

Drawn by: Date: /a7/#Y
Appr'd by: C 4 Date: 9/zz;2/Qy

4 0A Pol,

0 A

f, co
I90A



1 0

TC #506 TC #503
\< 6n,~61/2 :-

#505 TC #504

TC #500- # 49 #499

TC #502/-- : ... :':--:;L i; - 0 0:TC #497

TC #501 :t3 ;: : < 50:::3 :: i::t : :f -TC #498

TC #494 p-----{A *4 -TC #493

TC #495 TC #494

- ELEVATION VIEW
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OMEGA POINT LABORATORIES, INC.
Project No. 11960-97257

TVA / TSI

Fig. 20 Thermocouple Locations -
Right Tray Support, Test Deck #4, Rev. 1
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ELEVATION VIEW
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46 A

0

Oa0,

A4

VIIf, Ao

108

TC #518

TC #517

TC #516

TC #515

#507

-TC #508
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OMEGA POINT LABORATORIES, INC.
Project No. 11960-97257

TVA / TSI

Fig. 21 Thermocouple Locations -
Left Tray Support, Test Deck #4, Rev. 1
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OMEGA POINT LABORATORIES, INC.
Project No. 11960-97257

TVA / TSI

Fig. 22 Thermocouple Locations -
Left Tray Support, Test Deck #4, Rev. 1
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97257

sTE:
UsLog 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.

S

Project #:

Test Deck #:

Item:

I

TC Number Description of exact physical location
C1 On bare #8 wire in conduit, 6" left of right side of slab.
C2 On bare #8 wire in conduit, 6" left of previous thermocouple.
C3 On bare #8 wire in conduit, 6" left of previous thermocouple.
C4 On bare #8 wire in conduit, 6" left of previous thermocouple.
C5 On bare #8 wire in conduit, 6" left of previous thermocouple.
C6 On bare #8 wire in conduit, 6" left of previous thermocouple.
-C7 On bare #8 wire in conduit, 6" left of previous thermocouple.
C8 On bare #8 wire in conduit, 6" left of previous thermocouple.
C9 On bare #8 wire in conduit, 6" left of previous thermocouple.
C10 On bare #8 wire in conduit, 6" left of previous thermocouple.
C11 On bare #8 wire in conduit, 6" left of previous thermocouple.
C12 On bare #8 wire in conduit, 6" left of previous thermocouple.
C13
C14
C15
C16

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

C17 On bare #8 wire in conduit, 6" left of previous thermocouple.
C18 On bare #8 wire in conduit, 6" left of previous thermocouple.
C 19 On bare #8 wire in conduit, 6" left of previous thermocouple.
C20 On bare #8 wire in conduit, 6" left of previous thermocouple.
C21 On bare #8 wire in conduit, 6" left of previous thermocouple.
C22 On bare #8 wire in conduit, 6" left of previous thermocouple.
C23 On bare #8 wire in conduit 6" left of previous thermocou'ile.
C24 On bare #8 wire in conduit, 6" left of previous thermocouple, 6" right of left side

of slab.

I1
.4

.4

.4

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

&opper wire), and E (engineering TC), for instance cl, E35, etc.
[EASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY

I

97257

4

Bare #8 in 4" Aluminum Conduit

Bottom Rear Conduit in Array.
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97257

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

Project #:

Test Deck #:

Item:

97257

4

Bare #8 in 4" Aluminum Conduit

Bottom-Middle Rear Conduit in Array

TC Number Description of exact physical location
C25 On bare #8 wire in conduit, 6" left of right side of slab.
C26 On bare #8 wire in conduit, 6" left of previous thermocouple.
C27 On bare #8 wire in conduit, 6" left of previous thermocouple.
C28 On bare #8 wire in conduit, 6" left of previous thermocouple.
C29 On bare #8 wire in conduit, 6" left of previous thermocouple.
C30 On bare #8 wire in conduit, 6" left of previous thermocouple.
C31 On bare #8 wire in conduit, 6" left of previous thermocouple.
C32 On bare #8 wire in conduit, 6" left of previous thermocouple.
C33 On bare #8 wire in conduit, 6" left of previous thermocouple.
C34 On bare #8 wire in conduit, 6" left of previous thermocouple.
C35 On bare #8 wire in conduit, 6" left of previous thermocouple.
C36 On bare #8 wire in conduit, 6" left of previous thermocouple.
C37 On bare #8 wire in conduit, 6" left of previous thermocouple.

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

C40 I On bare #8 wire in conduit, 6" left of previous thermocouple.
041 On bare #8 wire in conduit, 6" left of previous thermocouple.
C42 On bare #8 wire in conduit, 6" left of previous thermocouple.
C43 On bare #8 wire in conduit, 6" left of previous thermocouple.
C44 On bare #8 wire in conduit, 6" left of previous thermocouple.
C45 On bare #8 wire in conduit, 6" left of previous thermocouple.
C46 On bare #8 wire in conduit, 6" left of previous thermocouple.
C47 On bare #8 wire in conduit, 6" left of previous thermocouple.
C48 On bare #8 wire in conduit, 6" left of previous thermocouple, 6" right of left side

of slab.

4

£

4
4

_______________________ .1

4

J

C38
C39

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

I
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I I- . . ar

lis 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 #:

Test neck #:

Item:

4

Bare #8 in 4" Aluminum Conduit

Upper-Middle Rear Conduit in Array

TC Number Description of exact physical location
C49 On bare #8 wire in conduit, 6" left of right side of slab.
C50 On bare #8 wire in conduit, 6" left of previous thermocouple.
C51 On bare #8 wire in conduit, 6" left of previous thermocouple.
C52 On bare #8 wire in conduit, 6" left of previous thermocouple.
C53 On bare #8 wire in conduit, 6" left of previous thermocouple.
C54 On bare #8 wire in conduit, 6" left of previous thermocouple.
C55 On bare #8 wire in conduit, 6" left of previous thermocouple.
C56 On bare #8 wire in conduit, 6" left of previous thermocouple.
C57 On bare #8 wire in conduit, 6" left of previous thermocouple.
C58 On bare #8 wire in conduit, 6" left of previous thermocouple.
C59 On bare #8 wire in conduit, 6" left of previous thermocouple.
C60 On bare #8 wire in conduit, 6" left of previous thermocouple.
C61 On bare #8 wire in conduit, 6" left of previous thermocouple.
C62
C63

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

C64 On bare #8 wire in conduit, 6" left of previous thermocouple.
C65 On bare #8 wire in conduit, 6" left of previous thermocouple.
C66 On bare #8 wire in conduit, 6" left of previous thermocouple.
C67 On bare #8 wire in conduit, 6" left of previous thermocouple.
C68 On bare #8 wire in conduit, 6" left of previous thermocouple.
C69 On bare #8 wire in conduit, 6" left of previous thermocouple.
C70 On bare #8 wire in conduit, 6" left of previous thermocouple.
C71 On bare #8 wire in conduit, 6" left of previous thermocouple.
C72 On bare #8 wire in conduit, 6" left of previous thermocouple, 6" right of left side

of slab.

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as tollows: U
kcopper 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. 97257
I I.

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

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

Project #:

Test Deck #:

Item:

97257

4

Bare #8 in 4" Aluminum Conduit

Upper Rear Conduit in Array

TC Number Description of exact physical location
C73 On bare #8 wire in conduit, 6" left of right side of slab.
C74 On bare #8 wire in conduit, 6" left of previous thermocouple.
C75 On bare #8 wire in conduit, 6" left of previous thermocouple.
C76 On bare #8 wire in conduit, 6" left of previous thermocouple.
C77 On bare #8 wire in conduit, 6" left of previous thermocouple.
C78 On bare #8 wire in conduit, 6" left of previous thermocouple.
C79 On bare #8 wire in conduit, 6" left of previous thermocouple.
C80 On bare #8 wire in conduit, 6" left of previous thermocouple.
C81 On bare #8 wire in conduit, 6" left of previous thermocouple.
C82 On bare #8 wire in conduit, 6" left of previous thermocouple.
083 On bare #8 wire in conduit, 6" left of previous thermocouple.
C84 On bare #8 wire in conduit, 6" left of previous thermocouple.
C85 On bare #8 wire in conduit, 6" left of previous thermocouple.
C86 On bare #8 wire in conduit, 6" left of previous thermocouple.
W C87 On bare #8 wire in conduit, 6" left of previous thermocouple.
C88 On bare #8 wire in conduit, 6" left of previous thermocouple.
C89 On bare #8 wire in conduit, 6" left of previous thermocouple.
C90 On bare #8 wire in conduit, 6" left of previous thermocouple.
C91 On bare #8 wire in conduit, 6" left of previous thermocouple.
C92 On bare #8 wire in conduit, 6" left of previous thermocouple.
C93 On bare #8 wire in conduit, 6" left of previous thermocouple.
C94 On bare #8 wire in conduit, 6" left of previous thermocouple.
C95 On bare #8 wire in conduit, 6" left of previous thermocouple.
C96 On bare #8 wire in conduit, 6" left of previous thermocouple, 6" right of left side

of slab.

L

*

*

L

*

L

_______________________ a

11ic

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
kopper wire), and E (engineering TC), for instance cl, E35, etc.
ILEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97257

Vbs 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 #:

Test Deck #:

Item:

97257

4

Bare #8 in 4" Aluminum Conduit

Bottom Front Conduit in Array

TC Number Description of exact physical location
C97 On bare #8 wire in conduit, 6" left of right side of slab.
C98 On bare #8 wire in conduit, 6" left of previous thermocouple.
C99 On bare #8 wire in conduit, 6" left of previous thermocouple.

C100 On bare #8 wire in conduit, 6" left of previous thermocouple.
C101 On bare #8 wire in conduit, 6" left of previous thermocouple.
C102 On bare #8 wire in conduit, 6" left of previous thermocouple.
C103 On bare #8 wire in conduit, 6" left of previous thermocouple.
C104 On bare #8 wire in conduit, 6" left of previous thermocouple.
C105 On bare #8 wire in conduit, 6" left of previous thermocouple.
C106 On bare #8 wire in conduit, 6" left of previous thermocouple.
C107 On bare #8 wire in conduit, 6" left of previous thermocouple.
C108 On bare #8 wire in conduit, 6" left of previous thermocouple.
C109 On bare #8 wire in conduit, 6" left of previous thermocouple.

On bare #8 wire in conduit. 6" left of previous thermocouple.
-Ciii On bare #8 wire in conduit, 6" left of previous thermocouple.

C112 On bare #8 wire in conduit, 6" left of previous thermocouple.
C113 On bare #8 wire in conduit, 6" left of previous thermocouple.
C114 On bare #8 wire in conduit, 6" left of previous thermocouple.
C115 On bare #8 wire in conduit, 6" left of previous thermocouple.
C116 On bare #8 wire in conduit, 6" left of previous thermocouple.
C117 On bare #8 wire in conduit, 6" left of previous thermocouple.
C118 On bare #8 wire in conduit, 6" left of previous thermocouple.
C119 On bare #8 wire in conduit, 6" left of previous thermocouple.
C120 On bare #8 wire in conduit, 6" left of previous thermocouple, 6" right of left side

of slab.

*

4

*

4

4

4

*

m Clio

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
Lopper wire), and E (engineering TC), for instance cl, E35, etc.
MLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97257

Is Log is to be used to document the precise
acation 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:

4

Bare #8 in 4" Aluminum Conduit

Lower-Middle Front Conduit in Array

TC Number Description of exact physical location
C121 On bare #8 wire in conduit, 6" left of right side of slab.
C122 On bare #8 wire in conduit, 6" left of previous thermocouple.
C123 On bare #8 wire in conduit, 6" left of previous thermocouple.
C124 On bare #8 wire in conduit, 6" left of previous thermocouple.
C125 On bare #8 wire in conduit, 6" left of previous thermocouple.
C126 On bare #8 wire in conduit, 6" left of previous thermocouple.
C127 On bare #8 wire in conduit, 6" left of previous thermocouple.
C128 On bare #8 wire in conduit, 6" left of previous thermocouple.
C129 On bare #8 wire in conduit, 6" left of previous thermocouple.
C130 On bare #8 wire in conduit, 6" left of previous thermocouple.
C131 On bare #8 wire in conduit, 6" left of previous thermocouple.
0132 On bare #8 wire in conduit, 6" left of previous thermocouple.
C133 On bare #8 wire in conduit, 6" left of previous thermocouple.
C134 On bare #8 wire in conduit, 6" left of previous thermocouple.
C135 On bare #8 wire in conduit, 6" left of previous thermocouple.
C136 On bare #8 wire in conduit, 6" left of previous thermocouple.
C137 On bare #8 wire in conduit, 6" left of previous thermocouple.
C138 On bare #8 wire in conduit, 6" left of previous thermocouple.
C139 On bare #8 wire in conduit, 6" left of previous thermocouple.
C140 On bare #8 wire in conduit, 6" left of previous thermocouple.
C141 On bare #8 wire in conduit, 6" left of previous thermocouple.
C142 On bare #8 wire in conduit, 6" left of previous thermocouple.
C143 On bare #8 wire in conduit, 6" left of previous thermocouple.
C144 On bare #8 wire in conduit, 6" left of previous thermocouple, 6" right of left side

of slab.

E

I1

.5

I1

.5

-I

.5 _____________________________

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

I



I THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97257
I I *- I-- U.L Arl7A

FLLog 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.

ProjeCL ft:.

Test Deck #:

Item:

ZY U6 a i

4

Bare #8 in 4" Aluminum Conduit

Upaper-Middle Front Conduit in Array

TC Number Description of exact phscllction
C145 On bare #8 wire in conduit, 6" left of right side of slab.
C146 On bare #8 wire in conduit, 6" left of previous thermocouple.
C147 On bare #8 wire in conduit, 6" left of previous thermocouple.
C148 On bare #8 wire in conduit, 6" left of previous thermocouple.
C149 On bare #8 wire in conduit, 6" left of previous thermocouple.
C150 On bare #8 wire in conduit, 6" left of previous thermocouple.
C151 On bare #8 wire in conduit, 6" left of previous thermocouple.
C152 On bare #8 wire in conduit, 6" left of previous thermocouple.
0153 On bare #8 wire in conduit, 6"Jleft of previous thermocouple.
C154 On bare #8 wire in conduit, 6" left of previous thermocouple.
C155 On bare #8 wire in conduit, 6" left of previous thermocouple.
C156 On bare #8 wire in conduit, 6" left of previous thermocouple.
C157 On bare #8 wire in conduit, 6" left of previous thermocouple.
C158
C159
MR16

I On bare #8 wire in conduit, 6" left of previous thermocouple.
I On bare #8 wire in conduit, 6" left of previous thermocouple.
I On bare #8 wire in conduit. 6" left of previous thermocouple.

0161 On bare #8 wire in conduit, 6" left of previous thermocouple.
0162 On bare #8 wire in conduit, 6" left of previous thermocouple.
0163 On bare #8 wire in conduit, 6" left of previous thermocouple.
C164 On bare #8 wire in conduit, 6" left of previous thermocouple.
C165 On bare #8 wire in conduit, 6" left of previous thermocouple.
C166 On bare #8 wire in conduit, 6" left of previous thermocouple.
C167 On bare #8 wire in conduit, 6" left of previous thermocouple.
C168 On bare #8 wire in conduit, 6" left of previous thermocouple, 6" right of left side

____ ____ ____ of slab.

£

I

I

lib

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
ppper wire), and E (engineering TC, for instance cl, E35, etc.
M EASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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I THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97257
l1 -- 4. Qr?0=r;

ITE:
Is 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.

1rojecL ff:

Test Deck

Item:

A
Tr . O

Bare #8 in 4" Aluminum Conduit -

Upper Front Conduit in Array

TC Number Description of exact physical location
C169 On bare #8 wire in conduit, 6" left of right side of slab.
C170 On bare #8 wire in conduit, 6" left of previous thermocouple.
C171 On bare #8 wire in conduit, 6" left of previous thermocouple.
C172 On bare #8 wire in conduit, 6" left of previous thermocouple.
C173 On bare #8 wire in conduit, 6" left of previous thermocouple.
C174 On bare #8 wire in conduit, 6" left of previous thermocouple.
C-C175 On bare #8 wire in conduit, 6" left of previous thermocouple.
C176 On bare #8 wire in conduit, 6" left of previous thermocouple.
C177 On bare #8 wire in conduit, 6" left of previous thermocouple.
C178 On bare #8 wire in conduit, 6" left of previous thermocouple.
C179 On bare #8 wire in conduit, 6" left of previous thermocouple.
C180 On bare #8 wire in conduit, 6" left of previous thermocouple.
C181 On bare #8 wire in conduit, 6" left of previous thermocouple.
Cr1 9

C19A

On bare #8 wire in conduit, 6" left of previous thermocouple.
On bare #8 wire in conduit, 6" left of previous thermocouple.
On barpe #r wirp in conduit. 6" left of previous thermocouple.

C185 On bare #8 wire in conduit, 6" left of previous thermocouple.
C186 On bare #8 wire in conduit, 6" left of previous thermocouple.
C187 On bare #8 wire in conduit, 6" left of previous thermocouple.
C188 On bare #8 wire in conduit, 6" left of previous thermocouple.
C189 On bare #8 wire in conduit, 6" left of previous thermocouple.
C190 On bare #8 wire in conduit, 6" left of previous thermocouple.
C191 On bare #8 wire in conduit, 6" left of previous thermocouple.
C192 On bare #8 wire in conduit, 6" left of previous thermocouple, 6" right of left side

of slab.

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: U
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. 97257

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

97257

4

Bare #8 in 1" Steel Conduit

Front Conduit in Array

TC Number Description of exact physical location
C193 On bare #8 wire in conduit, 6" left of right side of slab.
C194 On bare #8 wire in conduit, 6" left of previous thermocouple.
C195 On bare #8 wire in conduit, 6" left of previous thermocouple.
C196 On bare #8 wire in conduit, 6" left of previous thermocouple.
C197 On bare #8 wire in conduit, 6" left of previous thermocouple.
C198 On bare #8 wire in conduit, 6" left of previous thermocouple.
C199 On bare #8 wire in conduit, 6" left of previous thermocouple.
C200 On bare #8 wire in conduit, 6" left of previous thermocouple.
C201 On bare #8 wire in conduit, 6" left of previous thermocouple.
C202 On bare #8 wire in conduit, 6" left of previous thermocouple.
C203 On bare #8 wire in conduit, 6" left of previous thermocouple.
C204 On bare #8 wire in conduit, 6" left of previous thermocouple.
C205 On bare #8 wire in conduit, 6" left of previous thermocouple.
C206 On bare #8 wire in conduit, 6" left of previous thermocouple.

W ___C207 On bare #8 wire in conduit, 6" left of previous thermocouple.
C208 On bare #8 wire in conduit, 6" left of previous thermocouple.
C209 On bare #8 wire in conduit, 6" left of previous thermocouple.
C210 On bare #8 wire in conduit, 6" left of previous thermocouple.
C211 On bare #8 wire in conduit, 6" left of previous thermocouple.
C212 On bare #8 wire in conduit, 6" left of previous thermocouple.
C213 On bare #8 wire in conduit, 6" left of previous thermocouple.
C214 On bare #8 wire in conduit, 6" left of previous thermocouple.
C215 On bare #8 wire in conduit, 6" left of previous thermocouple.
C216 On bare #8 wire in conduit, 6" left of previous thermocouple, 6" right of left side

of slab.

i

4

4

4

4

4

a
NOTE: T~s shall be numbered sequ ientalro 1 upwards for each deck assembly. Prefixes shall be added as follows: C
Lopper wire), and E (engineering TC), for instance cl, E35, etc.'LEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY

I
I
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97257

I
TE:
Is Log is to be used to document the precise

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

Y

Project #: 97257

Test Deck #: 4

Item: Bare #8 in 1" Steel Conduit

Rear Conduit in Array

TC Number Description of exact physical location
C217 On bare #8 wire in conduit, 6" left of right side of slab.
C218 On bare #8 wire in conduit, 6" left of previous thermocouple.
C219 On bare #8 wire in conduit, 6" left of previous thermocouple.
C220 On bare #8 wire in conduit, 6" left of previous thermocouple.
C221 On bare #8 wire in conduit, 6" left of previous thermocouple.
C222 On bare #8 wire in conduit, 6" left of previous thermocouple.
C223 On bare #8 wire in conduit, 6" left of previous thermocouple.
C224 On bare #8 wire in conduit, 6" left of previous thermocouple.
C225 On bare #8 wire in conduit, 6" left of previous thermocouple.
C226 On bare #8 wire in conduit, 6" left of previous thermocouple.
C227 On bare #8 wire in conduit, 6" left of previous thermocouple.
C228 On bare #8 wire in conduit, 6" left of previous thermocouple.
C229 On bare #8 wire in conduit, 6" left of previous thermocouple.
C230
C231

On bare #8 wire in conduit, 6" left of previous thermocouple.
On bare #8 wire in conduit. 6" left of Drevious thermocouple.

3- On b # w i i. 6- r - - -er -o p623 O6n bare #8 wire in conduit, 6" left of previous thermocouple.
C233 On bare #8 wire in conduit, 6" left of previous thermocouple.
C234 On bare #8 wire in conduit, 6" left of previous thermocouple.
C235 On bare #8 wire in conduit, 6" left of previous thermocouple.
C236 On bare #8 wire in conduit, 6" left of previous thermocouple.
C237 On bare #8 wire in conduit, 6" left of previous thermocouple.
C238 On bare #8 wire in conduit, 6" left of previous thermocouple.
C239 On bare #8 wire in conduit, 6" left of previous thermocouple.
C240 On bare #8 wire in conduit, 6" left of previous thermocouple, 6" right of left side

of slab.

I
I

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

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

.
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97257

pis 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 #: 97257

Test Deck #: 4

Item: 4" Aluminum Conduit Surface

Lower Rear Conduit in Array

TC Number Description of exact physical location
E241 On rear surface of the conduit, 6" left of right side of slab.
E242 On rear surface of the conduit, 6" left of previous thermocouple.
E243 On rear surface of the conduit, 6" left of previous thermocouple.
E244 On rear surface of the conduit, 6" left of previous thermocouple.
E245 On rear surface of the conduit, 6" left of previous thermocouple.
E246 On rear surface of the conduit, 6" left of previous thermocouple.
E247 On rear surface of the conduit, 6" left of previous thermocouple.
E248 On rear surface of the conduit, 6" left of previous thermocouple.
E249 On rear surface of the conduit, 6" left of previous thermocouple.
E250 On rear surface of the conduit, 6" left of previous thermocouple.
E251 On rear surface of the conduit, 6" left of previous thermocouple.
E252 On rear surface of the conduit, 6" left of previous thermocouple.
E253 On rear surface of the conduit, 6" left of previous thermocouple.
E254
E255

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

E256 I On rear surface of the conduit, 6" left of previous thermocouple.
E257 On rear surface of the conduit, 6" left of previous thermocouple.
E258 On rear surface of the conduit, 6" left of previous thermocouple.
E259 On rear surface of the conduit, 6" left of previous thermocouple.
E260 On rear surface of the conduit, 6" left of previous thermocouple.
E261 On rear surface of the conduit, 6" left of previous thermocouple.
E262 On rear surface of the conduit, 6" left of previous thermocouple.
E263 On rear surface of the conduit, 6" left of previous thermocouple.
E264 On rear surface of the conduit, 6" left of previous thermocouple, 6" right of left

side of slab.

TE:

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
Hopper wire), and E (engineering TO), 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. 97257
I I

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

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

Project #: 97257

Test Deck #: 4

Item: 4" Aluminum Conduit Surface

Lower-Middle Rear Conduit in Array

TC Number Description of exact physical location
E265 On rear surface of the conduit, 6" left of right side of slab.
E266 On rear surface of the conduit, 6" left of previous thermocouple.
E267 On rear surface of the conduit, 6" left of previous thermocouple.
E268 On rear surface of the conduit, 6" left of previous thermocouple.
E269 On rear surface of the conduit, 6" left of previous thermocouple.
E270 On rear surface of the conduit, 6" left of previous thermocouple.
E271 On rear surface of the conduit, 6" left of previous thermocouple.
E272 On rear surface of the conduit, 6" left of previous thermocouple.
E273 On rear surface of the conduit, 6" left of previous thermocouple.
E274 On rear surface of the conduit, 6" left of previous thermocouple.
E275 On rear surface of the conduit, 6" left of previous thermocouple.
E276 On rear surface of the conduit, 6" left of previous thermocouple.
E277 On rear surface of the conduit, 6" left of previous thermocouple.
E278
E279
E290

On rear surface of the conduit, 6" left of previous thermocouple.
On rear surface of the conduit, 6" left of previous thermocouple.
On rear surface of the conduit. 6" left of Previous thermocouple.

E281 On rear surface of the conduit, 6" left of previous thermocouple.
E282 On rear surface of the conduit, 6" left of previous thermocouple.
E283 On rear surface of the conduit, 6" left of previous thermocouple.
E284 On rear surface of the conduit, 6" left of previous thermocouple.
E285 On rear surface of the conduit, 6" left of previous thermocouple.
E286 On rear surface of the conduit, 6" left of previous thermocouple.
E287 On rear surface of the conduit, 6" left of previous thermocouple.
E288 On rear surface of the conduit, 6" left of previous thermocouple, 6" right of left

_ side of slab.
_ _ _ _ _ _ _ _ _ _ _ _ II

1

.1

.5

.5

.5

______ i

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

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

I

I
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sTE:PS 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.

_____________________________________ IJ

TOuberI
E289
E290
E291
E292
E293
E294
E295
E296
E297
E298
E299
E300
E301
E302
E303
E304
E305
E306
E307
E308
E309
E310
E311
E312

Trojeck #f:

Test Deck #

Item:

A

4" Aluminum Conduit Surface

Upper-Middle Rear Conduit in Array

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

IL

__ _ _ _ _ _ I

I

_ _ _ _ I

I

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

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

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

Description of exact physical location
On rear surface of the conduit, 6" left of right side of slab.

On rear surface of the conduit, 6" left of previous thermocou le.

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

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

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

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

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

On rear surface of the conduit, 6" left of revious thermocouple.

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

On rear surface of the conduit, 6" left of previous thermocou le.

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

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

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

On rear surface -of the conduit, 6" left of previous thermocouple.

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

On rear surface of the conduit, 6" left of revious thermocouple.

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

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

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

On rear surface of the conduit, 6" left of previous thermocou le.

On rear surface of the conduit, 6" left of revious thermocouple.

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

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

On rear surface of the conduit, 6" left of previous thermocouple, 6" right of left

side of slab.

y / "lo I
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A .I.

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

97257

4

4" Aluminum Conduit Surface

Upper Rear Conduit in Array

TC Number Description of exact physical location
E313 On rear surface of the conduit, 6" left of right side of slab.
E314 On rear surface of the conduit, 6" left of previous thermocouple.
E315 On rear surface of the conduit, 6" left of previous thermocouple.
E316 On rear surface of the conduit, 6" left of previous thermocouple.
E317 On rear surface of the conduit, 6" left of previous thermocouple.
E318 On rear surface of the conduit, 6" left of previous thermocouple.
E319 On rear surface of the conduit, 6" left of previous thermocouple.
E320 On rear surface of the conduit, 6" left of previous thermocouple.
E321 On rear surface of the conduit, 6" left of previous thermocouple.
E322 On rear surface of the conduit, 6" left of previous thermocouple.
E323 On rear surface of the conduit, 6" left of previous thermocouple.
E324 On rear surface of the conduit, 6" left of previous thermocouple.
E325 On rear surface of the conduit, 6" left of previous thermocouple.

AndI

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

E329 On rear surface of the conduit, 6" left of previous thermocouple.
E330 On rear surface of the conduit, 6" left of previous thermocouple.
E331 On rear surface of the conduit, 6" left of previous thermocouple.
E332 On rear surface of the conduit, 6" left of previous thermocouple.
E333 On rear surface of the conduit, 6" left of previous thermocouple.
E334 On rear surface of the conduit, 6" left of previous thermocouple.
E335 On rear surface of the conduit, 6" left of previous thermocouple.
E336 On rear surface of the conduit, 6" left of previous thermocouple, 6" right of left

_ side of slab.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I
A

4

.5

A

4

.5

d

E326
F227

E328

NOTE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
Lcopper 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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I THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97257
A

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

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

Project #: 97257

Test Deck #: 4

Item: 4" Aluminum Conduit Surface

Bottom Front Conduit in Arravy

TC Number Description of exact physical location
E337 On bottom surface of the conduit, 6" left of right side of slab.
E338 On bottom surface of the conduit, 6" left of previous thermocouple.
E339 On bottom surface of the conduit, 6" left of previous thermocouple.
E340 On bottom surface of the conduit, 6" left of previous thermocouple.
E341 On bottom surface of the conduit, 6" left of previous thermocouple.
E342 On bottom surface of the conduit, 6" left of previous thermocouple.

-E343 On bottom surface of the conduit, 6" left of previous thermocouple.
E344 On bottom surface of the conduit, 6" left of previous thermocouple.
E345 )n bottom surface of the conduit, 6" left of previous thermocouple.
E346 On bottom surface of the conduit, 6" left of previous thermocouple.
E347 On bottom surface of the conduit, 6" left of previous thermocouple.
E348 On bottom surface of the conduit, 6" left of previous thermocouple.
E349 On bottom surface of the conduit, 6" left of previous thermocouple.

-I
E351 .

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

E353 On bottom surface of the conduit, 6" left of previous thermocouple.
E354 On bottom surface of the conduit, 6" left of previous thermocouple.
E355 On bottom surface of the conduit, 6" left of previous thermocouple.
E356 On bottom surface of the conduit, 6" left of previous thermocouple.
E357 On bottom surface of the conduit, 6" left of previous thermocouple.
E358 On bottom surface of the conduit, 6" left of previous thermocouple.
E359 On bottom surface of the conduit, 6" left of previous thermocouple.
E360 On bottom surface of the conduit, 6" left of previous thermocouple, 6" right of

left side of slab.

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

E

I

L

I

£

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

E350R.;

E352.9

.

I
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FE:
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.

Test Deck #:

Item:

4

4" Aluminum Conduit Surface

Lower-Middle Front Conduit in Array

TC Number Description of exact physical location
E361 On bottom surface of the conduit, 6" left of right side of slab.
E362 On bottom surface of the conduit, 6" left of previous thermocouple.
E363 On bottom surface of the conduit, 6" left of previous thermocouple.
E364 On bottom surface of the conduit, 6" left of previous thermocouple.
E365 On bottom surface of the conduit, 6" left of previous thermocouple.
E366 On bottom surface of the conduit, 6" left of previous thermocouple.
E367 On bottom surface of the conduit, 6" left of previous thermocouple.
E368 On bottom surface of the conduit, 6" left of previous thermocouple.
E369 On bottom surface of the conduit, 6" left of previous thermocouple.
E370 On bottom surface of the conduit, 6" left of previous thermocouple.
E371 On bottom surface of the conduit, 6" left of previous thermocouple.
E372 On bottom surface of the conduit, 6" left of previous thermocouple.
E373 On bottom surface of the conduit, 6" left of previous thermocouple.
F374

I
E375
i:M 0171

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

no)10 /eJUl uUtLoMUL sueus U1 Ui1UUl , J IVJ.L UJ. LJ1nVIJulU L1L Lill'JJVA1.

E377 On bottom surface of the conduit, 6" left of previous thermocouple.
E378 On bottom surface of the conduit, 6" left of previous thermocouple.
E379 On bottom surface of the conduit, 6" left of previous thermocouple.
E380 On bottom surface of the conduit, 6" left of previous thermocouple.
E381 On bottom surface of the conduit, 6" left of previous thermocouple.
E382 On bottom surface of the conduit, 6" left of previous thermocouple.
E383 On bottom surface of the conduit, 6" left of previous thermocouple.
E384 On bottom surface of the conduit, 6" left of previous thermocouple, 6" right of

left side of slab.

ssmxv. ma- -L--- goi e- A LA ..2s-iM-- ALASiAi LA-.-. A2.A3 NI IAN'ii^OR1

NOuTE: iuts snall be numbered sequentially irom 1 upwards ior eacn uecK assemoly. rreuxes snall De auueu as IOLLOWS: %'copper wire), and E (engineering TC), for instance cl, E35, etc.
MLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97257
I a

DOTE:
1his 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:

97257

4

4" Aluminum Conduit Surface

Upper-Middle Front Conduit in Array

TC Number Description of exact physical location
E385 On bottom surface of the conduit, 6" left of right side of slab.
E386 On bottom surface of the conduit, 6" left of previous thermocouple.
E387 On bottom surface of the conduit, 6" left of previous thermocouple.
E388 On bottom surface of the conduit, 6" left of previous thermocouple.
E389 On bottom surface of the conduit, 6" left of previous thermocouple.
E390 On bottom surface of the conduit, 6" left of previous thermocouple.
E391 On bottom surface of the conduit, 6" left of previous thermocouple.
E392 On bottom surface of the conduit, 6" left of previous thermocouple.
E393 On bottom surface of the conduit, 6" left of previous thermocouple.
E394 On bottom surface of the conduit, 6" left of previous thermocouple.
E395 On bottom surface of the conduit, 6" left of previous thermocouple.
E396 On bottom surface of the conduit, 6" left of previous thermocouple.
E397 On bottom surface of the conduit, 6" left of previous thermocouple.
E398 On bottom surface of the conduit, 6" left of previous thermocouple.
E399 On bottom surface of the conduit, 6" left of previous thermocouple.
E400 On bottom surface of the conduit, 6" left of previous thermocouple.
E401 On bottom surface of the conduit, 6" left of previous thermocouple.
E402 On bottom surface of the conduit, 6" left of previous thermocouple.
E403 On bottom surface of the conduit, 6" left of previous thermocouple.
E404 On bottom surface of the conduit, 6" left of previous thermocouple.
E405 On bottom surface of the conduit, 6" left of previous thermocouple.
E406 On bottom surface of the conduit, 6" left of previous thermocouple.
E407 On bottom surface of the conduit, 6" left of previous thermocouple.
E408 On bottom surface of the conduit, 6" left of previous thermocouple, 6" right of

left side of slab.

a

E

I

a

I

I5

a

_ _ _ _ _ _ _ _ _

NOTE: W~s shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
Jcopper wire), and E (engineering TC), for instance ci, E35, etc.

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

I

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

V

Project #: 97257

Test Deck #: 4

Item: 4" Aluminum Conduit Surface

Upper Front Conduit in Array

TC Number Description of exact pysical location
E409 On bottom surface of the conduit, 6" left of right side of slab.
E410 On bottom surface of the conduit, 6" left of previous thermocouple.
E411 On bottom surface of the conduit, 6" left of previous thermocouple.
E412 On bottom surface of the conduit, 6" left of previous thermocouple.
E413 On bottom surface of the conduit, 6" left of previous thermocouple.
E414 On bottom surface of the conduit, 6" left of previous thermocouple.
E415 On bottom surface of the conduit, 6" left of previous thermocouple.
E416 On bottom surface of the conduit, 6" left of previous thermocouple.
E417 On bottom surface of the conduit, 6" left of previous thermocouple.
E418 On bottom surface of the conduit, 6" left of previous thermocouple.
E419 On bottom surface of the conduit, 6" left of previous thermocouple.
E420 On bottom surface of the conduit, 6" left of previous thermocouple.
E421 On bottom surface of the conduit, 6" left of previous thermocouple.
E422 On bottom surface of the conduit, 6" left of previous thermocouple.
E423 On bottom surface of the conduit, 6" left of previous thermocouple.
E424 On bottom surface of the conduit, 6" left of previous thermocouple.
E425 On bottom surface of the conduit, 6" left of previous thermocouple.
E426 On bottom surface of the conduit, 6" left of previous thermocouple.
E427 On bottom surface of the conduit, 6" left of previous thermocouple.
E428 On bottom surface of the conduit, 6" left of previous thermocouple.
E429 On bottom surface of the conduit, 6" left of previous thermocouple.
E430 On bottom surface of the conduit, 6" left of previous thermocouple.
E431 On bottom surface of the conduit, 6" left of previous thermocouple.
E432 On bottom surface of the conduit, 6" left of previous thermocouple, 6" right of

left side of slab.

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

a
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I r

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

Project #:

Test Deck

Item:

97257

#: 4

1" Steel Conduit Surface

Front Conduit in Array

TC Number Description of exact physical location
E433 On bottom surface of the conduit, 6" left of right side of slab.
E434 On bottom surface of the conduit, 6" left of previous thermocouple.
E435 On bottom surface of the conduit, 6" left of previous thermocouple.
E436 On bottom surface of the conduit, 6" left of previous thermocouple.
E437 On bottom surface of the conduit, 6" left of previous thermocouple.
E438 On bottom surface of the conduit, 6" left of previous thermocouple.
E439 On bottom surface of the conduit, 6" left of previous thermocouple.
E440 On bottom surface of the conduit, 6" left of previous thermocouple.
E441 On bottom surface of the conduit, 6" left of previous thermocouple.
E442 On bottom surface of the conduit, 6" left of previous thermocouple.
E443 On bottom surface of the conduit, 6" left of previous thermocouple.
E444 On bottom surface of the conduit, 6" left of previous thermocouple.
E445 On bottom surface of the conduit, 6" left of previous thermocouple.

I
.£

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

F44.9 IOn hnttnm surface of the conduit. 6" left of Drevious thermocouple.

E450 On bottom surface of the conduit, 6" left of previous thermocouple.
E451 On bottom surface of the conduit, 6" left of previous thermocouple.
E452 On bottom surface of the conduit, 6" left of previous thermocouple.
E453 On bottom surface of the conduit, 6" left of previous thermocouple.
E454 On bottom surface of the conduit, 6" left of previous thermocouple.
E455 On bottom surface of the conduit, 6" left of previous thermocouple.
E456 On bottom surface of the conduit, 6" left of previous thermocouple, 6" right of

left side of slab.

I

3.

I.

I.
L

a

I

E446
44.7

E448

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

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

.
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.I

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 #:

Test Deck

Item:

97257

#: 4

1" Steel Conduit Surface

Rear Conduit in Array

TC Number Description of exact physical location
E457 On bottom surface of the conduit, 6" left of right side of slab.
E458 On bottom surface of the conduit, 6" left of previous thermocouple.
E459 On bottom surface of the conduit, 6" left of previous thermocouple.
E460 On bottom surface of the conduit, 6" left of previous thermocouple.
E461 On bottom surface of the conduit, 6" left of previous thermocouple.
E462 On bottom surface of the conduit, 6" left of previous thermocouple.
E463 On bottom surface of the conduit, 6" left of previous thermocouple.
E464 On bottom surface of the conduit, 6" left of previous thermocouple.
E465 On bottom surface of the conduit, 6" left of previous thermocouple.
E466 On bottom surface of the conduit, 6" left of previous thermocouple.
E467 On bottom surface of the conduit, 6" left of previous thermocouple.
E468 On bottom surface of the conduit, 6" left of previous thermocouple.
E469 On bottom surface of the conduit, 6" left of previous thermocouple.

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

E47Z Un bottom surtace ot the condult, - lett ot previous thermocouple.
E473 On bottom surface of the conduit, 6" left of previous thermocouple.
E474 On bottom surface of the conduit, 6" left of previous thermocouple.
E475 On bottom surface of the conduit, 6" left of previous thermocouple.
E476 On bottom surface of the conduit, 6" left of previous thermocouple.
E477 On bottom surface of the conduit, 6" left of previous thermocouple.
E478 On bottom surface of the conduit, 6" left of previous thermocouple.
E479 On bottom surface of the conduit, 6" left of previous thermocouple.
E480 On bottom surface of the conduit, 6" left of previous thermocouple, 6" right of

left side of slab.

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

E470
E471

Lcopper wire), and E (engineering TC), for instance cl, E35, etc.
MLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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'

ATE:
as 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 #: 97257

Test Deck #: 4

Item: Tray Support System with

Three Cable Tray Sections

Right side of test deck
TC Number Description of exact physical location

E481 On left outside surface of support, 4" below slab.
E482 On left outside surface of support, 12" below previous thermocouple.
E483 On left outside surface of support, 12" below previous thermocouple.
E484 On left outside surface of support, 12" below previous thermocouple.
E485 On bottom surface of support, 12" from previous thermocouple.
E486 On bottom surface of support, 12" from previous thermocouple.
E487 On bottom surface of support, 12" from previous thermocouple.
E488 On bottom surface of support, 12" from previous thermocouple.
E489 On right outside surface of support, 12" from previous thermocouple.
E490 On right outside surface of support, 12" above previous thermocouple.
E491 On right outside surface of support, 12" above previous thermocouple.
E492 On right outside surface of support, 12" above previous thermocouple.

On left inside surface of support, midway between bottom and middle cross
bars.
On top surface of bottom cross bar, midway between tray and left vertical.
On ton surface of bottom cross bar. midway between tray and right vertical.

E496 On right inside surface of support, midway between bottom and middle cross
bars.

E497 On left inside surface of support, midway between middle and top cross bars.
E498 On top surface of middle cross bar, midway between tray and left vertical.
E499 On middle cable tray left side rail, 1" in from end of tray section.
E500 On middle cable tray right side rail, 1" in from end of tray section.
E501 On top surface of middle cross bar, midway between tray and right vertical.
E502 On right inside surface of support, midway between middle and top cross bars.
E503 On left inside surface of support, midway between top cross bar and slab.
E504 On top surface of top cross bar, midway between tray and left vertical.
E505 On top surface of top cross bar, midway between tray and right vertical.
E506 On right inside surface of support, midway between top cross bar and slab.

I

E493

E494
F49Fi

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

Project #: 97257

Test Deck #: 4

Item: Tray Support System with

Five Cable Tray Sections

Left side of test deck
TC Number Description of exact physical location

E507 On left outside surface of support, 4" below slab.
E508 On left outside surface of support, 12" below previous thermocouple.
E509 On left outside surface of support, 12" below previous thermocouple.
E510 On left outside surface of support, 12" below previous thermocouple.
E511 On bottom surface of support, 12" from previous thermocouple.
E512 On bottom surface of support, 12" from previous thermocouple.
E513 On bottom surface of support, 12" from previous thermocouple.
E514 On bottom surface of support, 12" from previous thermocouple.
E515 On right outside surface of support, 12" from previous thermocouple.
E516 On right outside surface of support, 12" above previous thermocouple.
E517 On right outside surface of support, 12" above previous thermocouple.
E518 On right outside surface of support, 12" above previous thermocouple.
E519 On bottom left cable tray left side rail, 1" in from end of tray section.
E520
E521

On top surface of bottom cross bar, midway between vertical supports.
On bottom right cable tray left side rail, 1" in from end of tray section.

br an 1 -r. I * I -I I I I I * r . -- I

Eozztt tin bottom lert came tray right side rail, 1 in trom end ot tray section.
E523 On bottom right cable tray right side rail, 1" in from end of tray section.
E524 On left inside surface of support, midway between top and middle cross bars.
E525 On front surface of middle cross bar, midway between vertical supports.
E526 On right inside surface of support, midway between top and middle cross bars.
E527 On left inside surface of support, midway between top cross bar and slab.
E528 On top surface of top cross bar, midway between tray and left vertical.
E529 On top surface of top cross bar, midway between tray and right vertical.
E530 On righ: inside surface of support, midway between top cross bar and slab.

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

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

hiLog 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:

97257

4

Unistrut Framework Surrounding

Array of 8) 4" Aluminum Conduits

Rear of test deck
TC Number Description of exact physical location

E531 On bottom surface of right bottom support, 6" from rear wall.
E532 On bottom surface of right bottom support, 12" from previous thermocouple.
E533 On outside surface of right vertical support, 12" from previous thermocouple.
E534 On outside surface of right vertical support, 12" above previous thermocouple.
E535 On outside surface of right vertical support, 12" above previous thermocouple.
E536 On bottom surface of corner support, 6" from right slab wall.
E537 On bottom surface of corner support, 12" left of previous thermocouple.
E538 On bottom surface of corner support, 12" left of previous thermocouple.
E539 On bottom surface of corner support, 12" left of previous thermocouple.
E540 On bottom surface of corner support, 12" left of previous thermocouple.
E541 On bottom surface of center bottom support, 6" from rear wall.
E542 On bottom surface of center bottom support, 12" from previous thermocouple.
E543 On outside surface of center vertical support, 12" from previous thermocouple.
h E544

10MME-- ------

E545
On outside surface of center vertical support, 12" above previous thermocouple.
On outside surface of center vertical support. 12" above previous thermocouple.

E546 On bottom surface of corer support, 12" left of thermocouple E540.
E547 On bottom surface of corner support, 12" left of previous thermocouple.
E548 On bottom surface of corner support, 12" left of previous thermocouple.
E549 On bottom surface of corner support, 12" left of previous thermocouple.
E550 On bottom surface of corner support, 12" left of previous thermocouple.
E551 On bottom surface of left bottom support, 6" from rear wall.
E552 On bottom surface of left bottom support, 12" from previous thermocouple.
E553 On outside surface of left vertical support, 12" from previous thermocouple.
E554 On outside surface of left vertical support, 12" above previous thermocouple.
E555 On outside surface of left vertical support, 12" above previous thermocouple.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I
4.

4.

t

4.

4.

&
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.

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

-



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97257

)TE:
0his Log is to be used to document the precise
location of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics.

I

Project #:

Test Deck #:

Item:

97257

4

Unistrut Framework Surrounding

Array of 2) 1" Steel Conduits

Front of test deck
TC Number Description of exact physical location

E556 On bottom surface of right bottom support, 6" from front wall.
E557 On bottom surface of right bottom support, 12" from previous thermocouple.
E558 On outside surface of right vertical support, 12" from previous thermocouple.
E559 On bottom surface of corner support, 6" from right slab wall.
E560 On bottom surface of corner support, 12" left of previous thermocouple.
E561 On bottom surface of corner support, 12" left of previous thermocouple.
E562 On bottom surface of corner support, 12" left of previous thermocouple.
E563 On bottom surface of corner support, 12" left of previous thermocouple.
E564 On bottom surface of center bottom support, 6" from front wall.
E565 On bottom surface of center bottom support, 12" from previous thermocouple.
E566 On outside surface of center vertical support, 12" from previous thermocouple.
E567 On bottom surface of corner support, 12" left of thermocouple E563.
E568 On outside surface of right vertical support, 12" from previous thermocouple.
E569 On outside surface of right vertical support, 12" above previous thermocouple.
E570 On outside surface of right vertical support, 12" above previous thermocouple.
E571 On outside surface of right vertical support, 12" above previous thermocouple.
E572 On bottom surface of left bottom support, 6" from front wall.
E573 On bottom surface of left bottom support, 12" from previous thermocouple.
E574 On outside surface of left vertical support, 12" from previous thermocouple.

£

4

.4

_______________________ .4

.4

.4

.4

*1

.4

.4

I

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

E
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Appendix D

TEST DATA (continued)
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364
Project No. 97257 TVA / TSI November 17, 1994

Time
(min)

Lower Rear 4"
Aluminum Conduit

Bare #8 Avg.
(OF)

Lower Rear 4"
Aluminum Conduit

Bare #8 Max.
(OF)

69
69
69
69
69
69
69
70
70
72
73
75
77
80
82
85
88
91
93
96
99

102
105
108
111
114
117
120
123
126
129
132
135
138
141
144
146
149
152

Lower Rear 4" Al.
Conduit Surface Max.

(Indivdual Section)
(OF)

68
68
68
68
68
68
68
68
68
69
69
69
70
70
71
71
72
73
73
74
75
77
78
79
80
82
83
84
86
87
89
90
92
94
95
97
98

100
102

p0 .
*A*

70
70
70
70
70
72
74
77
81
85
90
95

100
106
111
116
120
125
130
135
139
143
147
151
155
159
163
167
170
174
178
181
185
188
192
196
198
201
204

0~

A
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November 17, 1994TVA / TSIProject No. 97257

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:

Lower Rear 4"
Aluminum Conduit

Bare #8 Max.
(OF)

Lower Rear 4"
Aluminum Conduit

Bare #8 Avg.
(0 F)

154
157
159
162
164
167
169
171
173
175
176
178
180
182
183
185
187
188
190
191
193
195

195
395

0

103
105
106
108
110
111
113
115
116
118
120
121
123
125
126
128
130
131
133
135
137
138

138
318

Lower Rear 4" Al.
Conduit Surface Max.

(Indivdual Section)
(OF)

207
209
211
212
214
214
215
216
217
217
218
219
220
221
223
224
225
226
228
230
232
234

234
396

P90#

1*. 4~¶O
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November 17, 1994TVA / TSIProject No. 97257

Lower Rear 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(OF)

70
70
70
70
70
71
73
75
78
81
85
89
93
98

102
106
110
114
118
122
126
130
133
137
141
144
148
151
154
158
162
165
168
171
174
178
181
184
187

Lower Rear 4" Al.
Conduit Surface Max.

(Box Section)
(OF)

Lower Rear 4" Al.
Conduit Surface Avg.

(Box Section)
(0F)

71
71
71
71
71
71
71
71
72
72
73
74
75
77
79
81
82
85
87
90
92
95
98

100
103
106
108
111
114
117
119
122
125
127
130
133
136
138
141

66
66
66
67
67
67
67
67
67
67
67
68
68
69
69
70
71
72
73
75
76
77
79
80
81
83
85
86
88
89
90
92
93
95
97
98

100
102
103

,r A A

VO
04.A'1

Time
(min)



Project No. 97257 TVA / TSI November 17, 1994

Time
(min)

Lower Rear 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(OF)

Lower Rear 4" Al.
Conduit Surface Max.

(Box Section)
(OF)

191
193
195
197
199
200
202
203
204
205
207
208
209
210
212
213
214
216
217
219
221
222

222
320

Max Temp:
Max Allowed:

144

146
149

151
154

156
159
161
163

166

168

170

172

174

176

178

179

181
183

185

187
188

188

397

Lower Rear 4" Al.
Conduit Surface Avg.

(Box Section)
(0F)

105
106
108
110
112
113
115
117
118
120
122
124
126
127
129
131
133
134
136
138
140
142

142
316

,4 .CA Po ý

00

464. 0

3 65



Project No. 97257 TVA / TSI November 17, 1994

Lower-Mid Rear 4"
Aluminum Conduit

Bare #8 Max.
(OF)

Lower-Mid Rear 4"
Aluminum Conduit

Bare #8 Avg.
(0F)

Lower-Mid Rear 4" Al.
Conduit Surface Max.

(Indivdual Section)
(OF)

,r(A Po,

100
6 1?A10

Time
(min)

368

69
69

69

69

69
69

69

70

71

72

73

75

77

79

81

84

86

89

92

95
98

101
104

107

110
113
117
120
123
126
129

132
135
138

141
144
147

150

153

61
62
62
62
63
65
67
71
75
79
84
89
94
99

104
109
114
118
123
128
132
137
141
145
150
154
158
162
166
170
174
178
181
185
189
192
196
199
201



Project No. 97257 TVA / TSI November 17, 1994

Lower-Mid Rear 4"
Aluminum Conduit

Bare #8 Max.
(OF)

Lower-Mid Rear 4"
Aluminum Conduit

Bare #8 Avg.
(OF)

Lower-Mid Rear 4" Al.
Conduit Surface Max.

(Indivdual Section)
(OF)

Max Temp:
Max Allowed:

Time
(min)

156

158
161
164

167

169

172
174
176

178
180

182

184
186
188

190

191

193

195

196

198

199

199

395

101
102
104
106
107
109
111
112
114
115
117
119
120
122
124
125
127
129
130
132
133
135

135
316

204
206
207
209
210
211
212
213
214
215
216
218
219
221
223
225
226
229
231
233
235
237

237
-387

A
0, .4

ORAI 0



Project No. 97257 TVA / TSI

Time
(min)

Lower-Mid Rear 4" Al.
Conduit Surface Max.

(Box Section)
(0F)

November 17, 1994

Lower-Mid Rear 4" Al.
Conduit Surface Avg.

(Box Section)
(OF)

Lower-Mid Rear 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(OF)

61
61
61
61
62
64
65
68
71
74
78
81
85
89
93
97

101
105
109
113
117
121
125
129
133
137
141
145
148
152
156
159
163
166
170
173
177
180
183

40 p0 .

'004AT9

63
63
63
63
64
65
66
67
69
70
72
74
76
79
81
83
86
88
91
94
96
99

102
104
107
110
112
115
118
121
123
126
129



Project No. 97257

Lower-Mid Rear 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(0F)

TVA / TSI

Lower-Mid Rear 4" Al.
Conduit Surface Max.

(Box Section)
(OF)

November 17, 1994

Lower-Mid Rear 4" Al.
Conduit Surface Avg.

(Box Section)
(OF)

186
189
191
193
195
197
198
200
202
203
204
206
207
208
210
211
212
213
215
216
218
219

219
311

Max Temp:
Max Allowed:

0A

0V . 'T

Time
(min)

131
134
137
139
142
145
147
150
152
155
157
160
162
164
166
168
170
172
174
176
178
180

180
388

100
101
103
104
106
108
109
111
112
114
116
118
119
121
123
124
126
128
130
132
133
135

135
310



November 17, 1994

Upper-Mid Rear 4"
Aluminum Conduit

Bare #8 Max.
(0 F)

69
69
69
69
70
70
70
70
70
70
70
71
72
74
76
78
80
83
85
88
91
93
96
99

102
105
108
111
114
117
120
122
125
128
131
134
136
139
142

0

Upper-Mid Rear 4"
Aluminum Conduit

Bare #8 Avg.
(0F)

Time
(min)

'o

I * . . 1,

Upper-Mid Rear 4" Al.
Conduit Surface Max.

(Indivdual Section)
(0F)

65
65
65
65
65
66
68
70
73
77
81
85
90
95

100
104
109
114
119
123
128
132
136
140
.144
148
152
156
159
163
166
170
173
176
179
182
185
188
190

TVA / TSIProject No. 97257



Project No. 97257

Time
(min)

Upper-Mid Rear 4"
Aluminum Conduit

Bare #8 Max.
(0F)

TVA / TSI

Upper-Mid Rear 4"
Aluminum Conduit

Bare #8 Avg.
(OF)

145
147
150
152
154
157
159
162
164
166
168
170
172
174
175
177
179
181
182
184
1186
187

187
395

Max Temp:
Max Allowed:

99
101
103
104
106
108
109
111
112
114
116
117
119
121
123
124
126
128
129
131
133
135

135
317

0 J

November 17, 1994

Upper-Mid Rear 4" Al.
Conduit Surface Max.

(Indivdual Section)
(OF)

193
195
197
199
202
204
206
207
209
210
211
212
212
213
214
215
216
217
219
220
221
223

223
391

oc A A

00



Project No. 97257 TVA / TSI

Time
(min)

Upper-Mid Rear 4" AL.
Conduit Surface Max.

(Box Section)
(OF)

November 17, 1994

Upper-Mid Rear 4" Al.
Conduit Surface Avg.

(Box Section)
(°F)

Upper-Mid Rear 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(0 F)

65
65
65
65
65
66
67
69
71
74
77
80
83
87
91
95
99

102
106
110
114
118
122
125
129
132
136
140
143
146
149
153
156
158
161
164
167
170
172

01

65
65
65
65
65
65
66
66
66
66
67
68
68
70
71
72
74
75
77
80
82
84
86
89
91
94
97
99

102
104
107
109
112
115
117
120
122
125
127

*1.
A

04T

65
65
65
65
65
65
65
65
65
65
66
66
66
66
67
68
69
70
71
72
73
74
75
77
78
80
81
83
84
86
87
89
90
92
93
95

97
98

100



Project No. 97257

Upper-Mid Rear 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(OF)

TVA / TSI

Upper-Mid Rear 4" Al.
Conduit Surface Max.

(Box Section)
(OF)

3 5r

November 17, 1994

Upper-Mid Rear 4" Al.
Conduit Surface Avg.

(Box Section)
(0 F)

Max Temp:
Max Allowed:

Time
(min)

175

177

179

182

184

186

189
190

192

194

195

197
198

200
201
202
204
205
207
208
210
212

212
315

130
132
135
137
139
142
144
147
149
152
154
156
159
161
163
165
167
170
172
174
176
178

178
391

101
103
104

106
107
109
111
112
114
116
117
119
121
122

124
126

128

130

131
133

135
137

137

315

A

0

p0 1

1' AO'
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Project No. 97257 TVA / TSI November 17, 1994

Upper Rear 4"
Aluminum Conduit

Bare #8 Max.
(0F)

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

Upper Rear 4"
Aluminum Conduit

Bare #8 Avg.
(OF)

70

70

70
70
70
70
70

70

71

72

74

76

78

80

83

85

88

91

95

98

101
104

108
111

114
118
121
124
127

131
134
138
141
144
148
151

154

157

160

4r.C
e .

69
69
69
69
69
69
69
69
69
69
70
70
70
71
71
72
73
73
74
75
76
77
79
80
81
83
84
85
87
88
90
92
93
95
97
98

100
102
103

A0
, $

V, -, 0
V.

Upper Rear 4" Al.
Conduit Surface Max.

(Indivdual Section)
(OF)

66
66
66
66
66
68
69
72
75
79
83
88
92
97

102
106
111
115
120
124
129
133
137
141
145
149
153
157
161
165
170
174
178
181
185
189
192
196
199



%J"

November 17, 1994TVA / TSIProject No. 97257

Time
(min)

Upper Rear 4"
Aluminum Conduit

Bare #8 Max.
(0F)

163
166
169
172
174
177
180
182
184
186
188
190
192
193
195
196
198
199
200
202
203
204

Upper Rear 4"
Aluminum Conduit

Bare #8 Avg.
(0F)

105
107
108
110
112
113
115
117
119
120
122
124
126
127
129
131
132
134
136
138
139
141

Max Temp:
Max Allowed:

4k'
46*OfýT Afý

Upper Rear 4" AL.
Conduit Surface Max.

(Indivdual Section)
(0 F)

202
205
207
209
211
213
213
214
214
214
215
215
215
216
216
217
218
219
220
221
223
225

204
396

141
319

225
392

P4

0
p0 .

, 1*



Project No. 97257 TVA / TSI November 17, 1994

Upper Rear 4" AL.
Conduit Surface Avg.

(Indivdual Section)
(OF)

65
65
65
65
66
67
68
71
73
76
79
82
86
90
94
97

101
105
109
113
117
120
124
127
131
135
138
142
145
149
153
156
160
163
167
170
173
177
180

Upper Rear 4" AL.
Conduit Surface Max.

(Box Section)
(0 F)

68
68
68
68
68
68
68
68
68
68
68
69
70
71
72
74
75
77
79
81
84
86
88
91
93
96
98

101
103
106
108
111
113
116
118
121
124
126
129

Upper Rear4" Al.
Conduit Surface Avg.

(Box Section)
(0F)

67
67

67

67

67

67

67

67

67

67

67

68

68

69

69
70
71

72

73

74

76

77

78

80

81

83

84
86
87

89
90
92

93

95

96

98

99

101
103

4 0,CA P 0
#, / ,

Time
(min)



Project No. 97257 TVA / TSI November 17, 1994

Upper Rear 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(0 F)

183
186
189
191
194
197
200
202
203
204
205
206
206
207
207
208
209
210
211
212
213
214

214
315

Upper Rear 4" Al.
Conduit Surface Max.

(Box Section)
(OF)

131
134
136
139
142
144
147
149
152
154
157
159
161
164
166
168
170
172
174
176
178
180

180
394

Time
(min)

142
317

4 Q~cA P0 .,

0 A*

1 6 n ~ o

379

Upper Rear 4" Al.
Conduit Surface Avg.

(Box Section)
(0F)

104
106
107
109
111
113
114
116
118
120
121
123
125
127
129
131
133
134
136
138
140
142

Max Temp:
Max Allowed:



Project No. 97257 TVA / TSI November 17, 1994

Lower Front 4"
Aluminum Conduit

Bare #8 Max.
(0 F)

Lower Front 4"
Aluminum Conduit

Bare #8 Avg.
(OF)

71
71
71
71
71
71
71
72
72
73
73
75
76
77
79
81
83
85
87
89
92
94
97
99

102
104
107
110
112
115
118
120
123
126
128
131
134
136
139

A
,r

0 .

70
70
70
70
70
70
70
70
70
70
70
71
71
71
72
72
73
73
74
75
76

77
78
79
80
81
82
84
85
86
88
89
91
92
94
95
97
99

100

Time
(min)

'r - - -,, c

Lower Front 4" Al.
Conduit Surface Max.

(Indivdual Section)
(OF)

67
67
67
67
68
69
71
74
77
81
86
90
95

100
105
110
114
119
124
128
132
137
141
145
149
153
156
160
163
167
171
174
178
182
185
189
192
196
199

330



Project No. 97257 TVA / TSI November 17, 1994

Time
(min)

Max Temp:
Max Allowed:

Lower Front 4"
Aluminum Conduit

Bare #8 Max.
(0 F)

Lower Front 4"
Aluminum Conduit

Bare #8 Avg.
(OF)

142
144
147
149
152
154
157
159
162
163
165
167
169
171
172
174
176
177
178
180
181
183

183
397

102
103
105
107
108
110
111
113
115
116
118
119
121
123
124
126
127
129
130
132
133
135

135
320

Lower Front 4" Al.
Conduit Surface Max.

(Indivdual Section)
(OF)

204
208
210
211
212
213
214
214
215
215
216
216
216
217
218
219
221
222
224
226
228
230

230
393

(eQsA P 0

o Ao

38i



Project No. 97257 TVA / TSI November 17, 1994

Lower Front 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(OF)

Lower Front 4" Al.
Conduit Surface Max.

(Box Section)
(OF)

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

Lower Front 4" Al.
Conduit Surface Avg.

(Box Section)
(OF)

67
67

67

67
68

68

70

72

74

77

80

84

87

91

95

99

103
106

110
114
118
122

125

129
133

136

140
143

146
150

153
156
159
163

166

169
172

176

179

4 0'A P0

V.A'

%3 8 0s)84

68
68
68
68
68
68
68
68
68
68
69
69
70
71
72
74
75
77
79
81
83
85
88
90
92
95
97
99

102
104
107
109
111
114
116
119
121
124
126



3 q
.j '~J

Project No. 97257 TVA / TSI November 17, 1994

Time
(min)

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

Max Temp:
Max Allowed:

Lower Front 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(0F)

182
185
188
190
192
195
197
199
200
201
202
203
204
205
206
207
208
209
210
212
213
215

215
317

Lower Front 4" Al.
Conduit Surface Max.

(Box Section)
(OF)

129
131
134
136
138
141
144
146
149
151
153
156
158
160
162
164
166
168
169
171
173
175

175
394

0

Lower Front 4" Al.
Conduit Surface Avg.

(Box Section)
(0F)

100
102
103
105
106
108
109
111
112
114
115
117
118
120
121
123
124
126
128
129
131
132

132
316

A 0 /4.
A

10 1 1 1 9
Vo -

ORATO



o F

Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TVA / TSI

Lower-Mid Front 4"
Aluminum Conduit

Bare #8 Avg.
(OF)

t.C*

November 17, 1994

Lower-Mid Front 4" Al.
Conduit Surface Max.

(Indivdual Section)
(OF)

Lower-Mid Front 4"
Aluminum Conduit

Bare #8 Max.
(OF)

70
70
70
70
70
70
71
71
72
73
75
77
79
81
83
86
89
92
95
98

101
104
107
110
113
116
119
122
125
128
131
133
136
139
142
145
147
150
153

p 0 I4.
A

OR-T

65
65

65

65

66

67

68

71

74

77

81

85

90

95

99

104

108

112
117
120
124

129
132
136

140

144
147

151
154
157

160
164
167

170

173

176

179
182

185



Project No. 97257 TVA / TSI November 17, 1994

Time
(min)

Max Temp:
Max Allowed:

196
396

Lower-Mid Front 4"
Aluminum Conduit

Bare #8 Avg.
(OF)

Lower-Mid Front 4" A[.
Conduit Surface Max.

(Indivdual Section)
(OF)

Lower-Mid Front 4"
Aluminum Conduit

Bare #8 Max.
(0 F)

156
158
161
163
166
168
171
173
175
177
180
181
183
185
187
188
190
191
192
194
195
196

98
100
101
103
104
106
108
109
111
112
114
115
117
118
119
121
122
124
125
126
128
129

129
317

,p~A Po

00

4611ATOO

188
190
193
196
198
201
203
205
207
208
210
211
212
213
213
213
213
214
214
214
214
214

214
391

385



Project No. 97257

Time
(min)

TVA / TSI

GA

November 17, 1994

0
1
2
3
4
5
6
7
8
9

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

4.A

'V*ORA¶O'e

386

Lower-Mid Front 4" AL.
Conduit Surface Avg.

(Indivdual Section)
(0 F)

65
64
64
65
65
66
67
69
71
73
76
79
83
86
90
93
97

100
104
107
111
114
117
121
124
128
131
134
137
140
143
146
149
152
155
158
161
164
166

Lower-Mid Front 4" Al.
Conduit Surface Max.

(Box Section)
('F)

66
66
66
66
66
66
66
66
66
66
66
67
68
69
70
71
72
74
76
77
79
81
83
85
87
90
92
94
96
98

101
103
106
108
110
112
115
117
119



Project No. 97257 TVA / TSI

387t

November 17, 1994

Time
(min)

4 A

0,

Lower-Mid Front 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(OF)

169
171
174
176
179
181.
184
186
188
190
192
194
195
197
198
200
201
202
203
204
205
206

206
315

p 0
/

A

to 0

Lower-Mid Front 4" Al.
Conduit Surface Max.

(Box Section)
(0F)

122
124
126
128
131

.133
135
137
140
142
144
146
148
151
153
155
157
159
161
162
164
166

166
392

Max Temp:
Max Allowed:



Project No. 97257 TVA / TSI November 17,

Time
(min)

Upper-Mid Front 4"
Aluminum Conduit

Bare #8 Max.
(0 F)

Lower-Mid Front 4" Al.
Conduit Surface Avg.

(Box Section)
(0F)

65
65
65
65
65
65
65
65
65
65
65
66
66
66
66
67
67
68
69
70
71
71
73
74
75
76
77
79
80
81
83
84
85
87
88
90
92
93
95

0

Upper-Mid Front 4"
Aluminum Conduit

Bare #8 Avg.
(OF)

70
70
70
70
70
70
70
70
70
71
73
75
77
80
83
86
89
93
96
99

102
106
109
112
116
119
122
125
128
131
134
137
140
143
145
148
151
153
156

4-
011AlO

p0
4,

A

1994



Project No. 97257 TVA / TSI November 17,

Lower-Mid Front 4" Al.
Conduit Surface Avg.

(Box Section)
(OF)

Upper-Mid Front 4"
Aluminum Conduit

Bare #8 Max.
(OF)

Upper-Mid Front 4"
Aluminum Conduit

Bare #8 Avg.
(OF)

96
98
99

101
102
104
105
107
108
109
110
112
113
114
115
117
118
119
120
122
123
125

125
315

Max Temp:
Max Allowed:

PA A
P0.

10,
ORA-TO

Time
(min)

1991994

158
161
163
166
168
171
173
175
178
180
182
184
186
188
189
191
193
194
195
196
198
199

199
396

99
101
102
104
106
107
109
110
112
114
115
116
118
119
121
122
124
125
126
128
129

-131

131
317



Project No. 97257 TVA / TSI

Time
(min)

November 17, 1994

Upper-Mid Front 4" AL.
Conduit Surface Max.

(Indivdual Section)
(OF)

64
64
64
65
65
66
68
71
74
77
81
85
90
94
98

103
108
112
116
121
125
129
133
137
141
144
148
151
154
157
161
164
166
169
172
175
177
180
183

0

V, 0
If

4611AT 0

Upper-Mid Front 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(OF)

64
64
64
65
65
66
67
69
71
73
76
79
82
86
89
92
96

100
103
107
110
114
117
121
124
127
131
133
136
139
143
145
148
151
153
156
158
161
164

p0 .



Project No. 97257 TVA / TSI

1 19
November 17, 1994

Upper-Mid Front 4" Al.
Conduit Surface Max.

(Indivdual Section)
(OF)

185
188
191
193
196
198
200
202
204
206
207
209
210
211
212
212
213
213
214
215
215
216

216
390

0

Time
(min)

12 0 .

'V440ORAT 0o

Upper-Mid Front 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(0F)

166
168
171
173
176
178
180
183
186
188
190
192
194
196
198
200
201
202
204
205
206
206

206
314

Max Temp:
Max Allowed:



F, ,"J

Project No. 97257 TVA / TSI November 17, 1994

Upper-Mid Front 4" Al.
Conduit Surface Max.

(Box Section)
(0 F)

Upper-Mid Front 4" Al.
Conduit Surface Avg.

(Box Section)
(0F)

Upper Front 4"
Aluminum Conduit

Bare #8 Max.
(0F)

70
70
70
70
70
70
70
70
70
71
72
73
75
76
78
79
81
83
85
88
90
92
95
97

100
103
105
108
110
113
116
118
121
124
126
129
131
133
136

82
84
86
88
90

93
95
97

100
102
104
106
109
111
113
116
118

4 0~A Ac
0.

'0

RA0

Time
(min)



November 17, 1994

Upper-Mid Front 4" Al.
Conduit Surface Max.

(Box Section)
(OF)

Upper-Mid Front 4" Al.
Conduit Surface Avg.

(Box Section)
(OF)

Upper Front 4"
Aluminum Conduit

Bare #8 Max.
(0 F)

Max Temp:
Max Allowed:

Time
(min)

120
123
125
127
129
132
134
136
138
141
143
145
148
150
153
155
158
161
163
166
168
170

170
391

96
97
99

100
102
103
104
106
107
108
110
111
112
113
115
116
118
119
121
122
124
125

125
314

138
141
143
145
148
150
153
155
157
160
162
164
166
168
171
173
175
177
179
181
183
185

185
396

4 GCA

e
/$A

OR0¶

TVA / TSIProject No. 97257



Project No. 97257 TVA / TSI

o -- /

November 17, 1994

Time
(min)

Upper Front 4" Al.
Conduit Surface Max.

(Indivdual Section)
(0F)

Upper Front 4"
Aluminum Conduit

Bare #8 Avg.
(°F)

69
69
69
69
69
69
69
69
69
69
70
70
70
70
71
71
72
72
73
74
75
76
77
78
79
80
81
83
84
85
87
88
90
91
93
94
96
98
99

4rC,
0

Upper Front 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(OF)

64
64
64
65
65
67
68
71
73
76
80
83
87
91
95
99

103
107
111
115
119
123
127
130
134
138
141
145
148
151
154
157
160
163
166
169
172
174
177

~01
*A

tp10

64
64
64
65
65
66
67
69
70
72
75
77
80
83
86
90
93
96
99

102
106
109
112
115
119
122
125
128
131
134
137
140
143
146
148
151
153
156
158



November 17, 1994

Upper Front 4"
Aluminum Conduit

Bare #8 Avg.
(0F)

Upper Front 4" Al.
Conduit Surface Max.

(Indivdual Section)
(OF)

Upper Front 4" Al.
Conduit Surface Avg.

(Indivdual Section)
(OF)

Max Temp:
Max Allowed:

VO0
10 4A*

Time
(min)

101
102
104
105
107
109
110
112
113
115
116
118
119
121
123
124
126
127
129
131
132
134

134
319

179
182
184
187
189
192
194
196
199
201
203
205
207
209
210
212
212
213
213
214
214
215

215
390

161
163
166
168
171
173
175
177
180
182
184
186
188
190
192
194
195
197
198
200
201
202

202
314

A

0 .4

TVA / TSIProject No. 97257
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Upper Front 4" Al.
Conduit Surface Max.

(Box Section)
(0F)

65
65
65
66
65
65
66
66
66
66
66
66
67
67
68
70
71
72
74
76
77
79
81
83
85
87
89
92
94
96
98

100
103
105
107
109
112
114
116

Upper Front 4" Al.
Conduit Surface Avg.

(Box Section)
(O F)

Surface of Unistrit
Frame Around

4" Conduits Max.
(0F)

65
65
65
65
65
67
68
71
74
77
81
86
90
95

101
106
112
118
124
129
134
139
144
149
1.54
158
163
167
172
176
180
184
188
192
195
199
202
205
208

10 A

IV,
Of11TO

Time
(min)



November 17, 1994

Time
(min)

Upper Front 4" Al.
Conduit Surface Max.

(Box Section)
(OF)

Upper Front 4" Al.
Conduit Surface Avg.

(Box Section)
(0F)

119
121
123
125
128
130
132
134
137
139
141
143
146
148
150
152
155
157
159
161
163
166

166
391

Max Temp:
Max Allowed:

97
99

100
102
103
104
106
107
108
110
111
113
114
116
118
119
121
122
124
126
127
129

129
314

Surface of Unistrit
Frame Around

4" Conduits Max.
(0F)

211
213
215
216
219
221
223
226
229
233
236
240
244
248
252
257
261
266
270
275
280
284

284
391

0ec A A 0

00

V o O A T

Project No. 97257 TVA / TSI



Project No. 97257

Surface of Unistrit
Frame Around

4" Conduits Avg.
(0F)

65
65
65
65
65
65
66
67
69
70
73
75
78
81
84
88
92
96

100
103
107
111
115
119
123
127
131
134
138
141
145
148
152
155
158
161
164
167
170

November 17, 1994TVA / TSI

1" Steel
Bare

,r

0

Front
Conduit
#8 Max.

(0 F)

Front
1" Steel Conduit

Bare #8 Avg.
(0F)

69
69
69
69
69
69
70
69
70
70
70
70
71
72
73
74
75
77
79
81
83
86
88
91
94
97

100
103
107
110
113
117
120
123
127
130
133
136
140

p0 1

68
68
68
68
68
68
68
68
68
68
69
69
69
69
70
70
71
71
72
73
74
75
76
77
78
80
81
83
84
86
88
89
91
93
94
96
98

100
102

f 0
V0.'

Time
(min)



November 17, 1994TVA / TSIProject No. 97257

Surface of Unistrit
Frame Around

4" Conduits Avg.
(0F)

Front
1" Steel Conduit

Bare #8 Max.
(OF)

172
175
178
180
182
185
187
189
191
193
196
198
200
202
205
207
210
212
215
217
220
223

223
315

143
146
150
153
157
160
164
167
171
174
177
180
183
187
189
192
194
196
198
200
202
203

203
395

Time
(min)

145
318

o#C A A.

00

'ft
* .4A',O

Front
1" Steel Conduit

Bare #8 Avg.
(0F)

103
105
107
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145

Max Temp:
Max Allowed:



Project No. 97257 TVA / TSI November 17, 1994

Front 1" Steel.
Conduit Surface Max.

(Indivdual Section)
(0F)

Front 1" Steel.
Conduit Surface Avg.

(Indivdual Section)
(0F)

Front 1" Steel.
Conduit Surface Max.

(Box Section)
(0F)

65
65
65
65
65
65
65
66
66
67
67
69
70
72
74
76
79
82
85
88
92.
95
99

102
106
110
114
118
122
126
130
134
137
141
145
148
152
155
159

Time
(min)

4 A P0

0 A

404A

65
65
65
65
65
65
65
66
66
66
67
68
69
70
72
74
76
78
81
83
86
89
92
95
98

101
105
108
111
115
118
121
124
128
131
134
137
140
143

65
65
65
65
65
65
65
65
65
65
66
66
67
68
69
70
72
73
75
76
78
80
82
84
86
87
89
91
93
94
96
98

100
102
104
106
108
110
112
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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:

Front 1" Steel.
Conduit Surface Max.

(Indivdual Section)
(OF)

162
166
170
173
177
181
185
189
193
196
199
202
206
209
211
213
214
215
216
217
218
218

218
391

0

Front 1" Steel.
Conduit Surface Avg.

(Indivdual Section)
(0F)

Front 1" Steel.
Conduit Surface Max.

(Box Section)
(0 F)

146
150
153
156
159
162
165
169
172
175
178
180
184
186
189
191
194
197
200
202
203
205

205
315

114
116
118
120
122
124
127
129
131
134
136
138
141
143
146
148
151
154
156
159
162
164

164
391

p 0
4.A

V440AT1
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Front 1" Steel.
Conduit Surface Avg.

(Box Section)
(OF)

64
64
64
64
64
64
64
64
64
65
65
65
66
67
67
68
69
70
71
73
74
76
77
79
80
82
83
85
86
88
89
91
92
94
95
97
98

100
102

Rear
1" Steel Conduit

Bare #8 Max.
(0F)

,r

0

70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
73
74
75
77
79
82
84
86
89
92
95
97

100
104
107
110
113
116
120
123
126
129
133
136

Time
(min)

oe0

V.o
Os? 01AT

Rear
1" Steel Conduit

Bare #8 Avg.
(0F)

69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
71
72
72
73
74
75
76
78
79
80
82
83
85
86
88
89
91
93
94
96
97
99

100



November 17, 1994TVA / TSIProject No. 97257

Front 1" Steel.
Conduit Surface Avg.

(Box Section)
(0F)

103
105
107
109
111
112
114
116
118
120
122
123
125
127
129
131
133
135
137
139
141
143

143
314

0

1" Steel
Bare

Rear
Conduit
#8 Max.

(0F)

139
142
145
149
152
155
158
162
165
169
172
176
179
182
185
188
191
194
196
198
200
202

202
396

Time
(min)

p0 1

Ir to
14V . I

Rear
1" Steel Conduit

Bare #8 Avg.
(0F)

102
104
105
107
109
110
112
114
116
118
120
121
123
125
127
129
131
133
135
137
139
140

140
319

Max Temp:
Max Allowed:



TVA / TSI November 17, 1994

Rear 1" Steel.
Conduit Surface Max.

(Indivdual Section)
(0F)

64
64
64
64
64
64
65
65
65
66
66
67
69
70
72
74
77
79
82
85
88
91
95
98

102
105
109
112
116
120
123
127
131
134
138
142
145
149
152

It4C
0

Rear 1" Steel.
Conduit Surface Avg.

(Indivdual Section)
(OF)

64
64
64
64
64
64
64
65
65
65
66
66
68
69
70
72
74
76
79
81
83
86
89
92
94
97

100
103
106
110
112
116
119
122
125
129
132
135
138

Time
(min)

P0 .

A100

Rear 1" Steel.
Conduit Surface Max.

(Box Section)
(0F)

65
65
65
65
65
65
65
65
65
65
65
65
66
66
67
68
69
70
72
73
75
77
78
80
82
84
86
87
89
91
92
94
95
97
98

100
101
103
104

Project No. 97257



TVA / TSI November 17, 1994Project No. 97257

Time
(min)

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

Max Temp:
Max Allowed:

Rear 1" Steel.
Conduit Surface Max.

(Indivdual Section)
(OF)

156
159
163
167
170
174
177
181
184
188
191
194
197
200
203
206
209
212
214
215
216
217

217
390

Rear 1" Steel.
Conduit Surface Avg.

(Indivdual Section)
(0F)

141
144
148
151

154
158

161
164

168

171
174

178

181

184
186

189

192

194
197

199

201
203

203
314

Rear 1" Steel.
Conduit Surface Max.

(Box Section)
(0 F)

106
108
110
112
114
116
118
120
122
124
126
129
131
133
136
138
141
143
145
148
150
152

152
391

C. A P 0 ,

0 A

'Vco
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Rear 1" Steel.
Conduit Surface Avg.

(Box Section)
(0F)

Surface of Unistrit
Frame Around

1" Conduits Max.
(0F)

64
64
64
64
64
65
65
66
68
69
71
74
76
79
82
85
89
92
96

101
107
112
118
123
129
133
138
142
147
150
153
157
162
166
171
175
178
181
183

Surface of Unistrit
Frame Around

1" Conduits Avg.
(0F)

64
64
64
64
64
64
65
65
66
67
68
70
72
74
76
,78
81
84
87
90
93
97

100
103
107
110
114
117
120
124
127
130
133
136
139
142
144
147
150

4 0.CA Po e

0 .

00 1 Al 0

Time
(min)
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Time
(min)

Rear 1" Steel.
Conduit Surface Avg.

(Box Section)
(0F)

Surface of Unistrit
Frame Around

1" Conduits Max.
(0F)

99
100
102
103
105
106
108
110
111
113
115
117
118
120
122
123
125
127
129
131
133
135

135
314

Max Temp:
Max Allowed:

0

186
188
190
193
195
197
199
200
202
203
205
206
207
208
209
210
211
212
214
215
216
218

218
390

Surface of Unistrit
Frame Around

1" Conduits Avg.
(0F)

152
155
157
160
162
164
166
168
170
172
174
176
178
180
181
183
185
186
188
190
191
192

192
314

po

004AT0



Project No. 97257 TVA TSI November 11,14

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

0 69 68 68 68 69 69 68 68
1 69 68 68 68 69 69 68 68
2 69 69 68 68 69 69 68 68
3 69 68 68 68 69 69 68 68
4 69 69 68 68 69 69 68 68
5 69 69 68 68 69 69 68 68
6 69 69 69 68 69 69 68 68
7 69 70 69 69 69 69 68 68
8 70 70 70 70 69 69 68 68
9 70 72 '70 72 69 69 68 68

10 72 73 J 71 73 70 69 68 68
11 73 75 713, , 75 70 69 69 68
12 74 77 7 •4- 77 71 70 69 68
13 76 79 76 80 72 70 69 69
14 .78 81 77 82 73 71 69 69
15 -" ,0 84 79 85 74 71 70 69
16 82.: 87 82 88 75 72 70 70
17 85 '-89 84 91 76 73 71 70
18 87 9-2 86 93 78 74 72 71
19 90 95 , 88 96 80 75 73 72
20 92 98 91 99 81 76 74 73
21 95 101 93 102 83 78 75 74
22 98 104 96 105 85 80 76 75
23 100 107 99 108 87 81 78 76
24 103 110 102 111 89 83 79 77
25 106 113 104 114 92 84 81 79
26 108 116 107 117 94 86 82 80
27 111 119 110 120 96 88 84 82
28 114 122 112 123 99 90 86 83
29 117 124 115 126 101 92 88 85
30 119 127 118 129 103 94 89 86
31 122 131 121 132 106 96 91 88
32 125 133 123 135 108 98 93 90
33 127 136 126 138 110 100 95 91
34 130 139 129 141 113 102 96 93
35 132 142 131 144 115 104 98 94
36 135 145 134 146 118 107 100 96
37 137 147 136 149 120 109 102 98
38 140 150 139 152 122 111 104 99
39 142 153 142 154 125 113 106 101
40 145 155 144 157 127 115 108 103

A A00

10 C



Project No. 97257

Time TC # 1

November 17, 1994TVA / TSI

TC#2 TC#3 TC#4 TC#5 TC#6 TC#7 TC#8
(min) (0F) (0F) ( 0F) (OF) (OF) (0 F) (0F) (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:

147
150
152
154
156
158
160
162
164
166
167
169
171
172
174
176
177
179
180
182

182
394

158
160
163
165
167
169
171
173
175
177
178
180
182
183
185
187
188
190
191
193

193
393

147
149

151
154

156

158

160

162

164
166

168

170

172
174

176

178

179
181
183

185

159
162

164

167

169

171

173
175

176

178
180

182

183
185

187

188

190
191
193
195

129
132
134
136
139
141
143
146
148
150
152
154
156
158
160
162
164
166
168
170

117
120
122
124
126
128
131
133
135
137
140
142
144
146
148
150
153
155
157
159

110
112
114
116
118
120
122
124
127
129
131
133
135
137
139
142
144
146
148
150

105
107
109
110
112
114
116
118
120
122
124
126
128
131
133
135
137
139
141
144

185 195 170 159 150 144
393 393 394 394 393 393

4 A Poe

O AO

I01A



410
Project No. 97257 TVA / TSI November 17, 1994

Time TC #9 TC# 10 TC #11 TC #12 TC #13 TC #14 TC #15
(min) (0 F) (OF) (OF) (OF) (OF) (0 F) (0 F)

0 67 68 68 67 68 68 68
1 67 68 68 67 68 68 68
2 67 68 68 67 68 68 68
3 67 68 68 67 68 68 68
4 67 68 68 67 68 68 68
5 67 68 68 67 68 68 68
6 67 68 68 67 68 68 68
7 67 68 68 68 68 68 68
8 68 68 68 67 68 68 68
9 68 68 68 67 68 68 68

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

CA P

'9404AT'



Project No. 97257
411

November 17, 1994TVA / TSI

Time TC#9 TC#10 TC#11
(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:

101
103
104
106
108
110
111
113
115
117
119
121
123
125
127
129
131
134
136
138

138
392

99
101
103
104
106
108
109
111
113
115
117
118
120
122
124
126
128
130
133
134

134
393

98
100
101
103
104
106
108
109
111
113
114
116
118
120
122
124
125
127
129
131

131
393

TC # 12 TC # 13 TC # 14
(OF) (OF) (OF)

96
98
99

101
102
104
106
107
109
111
112
114
116
118
120
121
123
125
127
129

129
392

95
97
98

100
101
103
104
106
108
109
111
113
114
116
118
120
122
123
125
127

127
393

95
96

97

99

100

102

104

105

107

108

110
112
113
115
117
118
120

122

124

126

126

393

TC # 15
(OF)

95
96
97
99

100
102
104
105
107
108
110
112
113
115
117
118
120
122
124
125

125
393

4 A P .

'V



Projct N. 9257 VA /TSINovember 14,144

Time TC #16 TC #17 TC #18 TC #19 TC #20 TC #21
(min) (OF) (0 F) (0 F) (0 F) (OF) (OF)

0 68 68 68 68 68 68
1 68 68 68 68 68 68
2 67 68 68 68 68 68
3 68 68 68 68 68 68
4 68 68 68 68 68 68
5 68 68 68 68 68 68
6 68 68 68 68 68 68
7 68 68 68 68 68 68
8 68 68 68 68 68 68
9 68 68 68 68 68 68

10 68 68 68 68 68 68
1 1 68 68 68 68 68 68
12 68 68 68 68 68 68
13 68 68 68 68 68 69
14 68 69 68 68 68 69
15 68 69 69 68 68 69
16 68 69 69 69 68 69
17 69 69 69 69 69 69
18 69 70 69 69 69 69
19 70 70 70 70 69 70
20 70 71 70 70 70 70
21 71 71 71 70 70 71
22 72 72 71 71 71 71
23 72 73 72 72 71 72
24 73 73 73 72 72 72
25 74 74 73 73 73 73
26 75 75 74 74 73 73
27 76 76 75 75 74 74
28 77 77 76 76 75 75
29 78 78 77 77 76 76
30 79 79 79 78 77 77
31 81 81 80 79 78 78
32 82 82 81 80 79 79
33 83 83 82 81 81 80
34 84 84 83 82 82 81
35 86 86 85 84 83 82
36 87 87 86 85 84 83
37 88 88 87 86 85 84
38 90 90 89 87 86 86
39 91 91 90 89 88 87
40 92 92 91 90 89 88

A P0

4,OA'f

TVA / TSIProject No. 97257



Project No. 97257

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 # 16
(OF)

94
95
97
98
99

101
102
104
106
107
109
110
112
114
115
117
119
120
122
124

124
393

TC # 17
(OF)

93
95
96
98
99

101
102
104
105
107
108
110
111
113
115
116
118
120
121
123

123
393

TVA / TSI

TC # 18
(OF)

93
94
95
97
98

100
101
103
104
106
107
109
110
112
113
115
117
118
120
121

121
393

November 1 994

TC # 19
(OF)

91
93
94
95
97
98

100
101
102
104
105
107
108
110
111
113
114
116
118
119

119
393

TC # 20
(OF)

90
91
93
94
95
97
98

100
101
102
104
105
107
108
109
111
112
114
115
117

117
393

TC # 21
(0 F)

89
90
92
93
94
95
97
98
99

100
102
103
104
106
107
109
110
111
113
114

114
393

,4 ,.A P0

'9 ~4ro
106 ATo



Project No. 97257

Time
(min)

TC # 22
(OF)

TC # 23
(OF)

TVA / TSI

TC # 24
(OF)

0

68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
69
69
69
69
69
69
70
70
70
70
71
72
72
72
73
73
74
75
75
76
77
78
79
79
80

0.1

414
November 17, 1994

TC # 25
(OF)

69
69
69
69
69
69
69
70
70
72
73
75
76
79
81
83
86
89
91
94
97

100
103
106
109
112
115
118
121
124
127
130
133
136
138
141
144
147
150
153
155

TC # 26
(0 F)

68
68
69
68
69
69
69
70
71
72
73
75
77
79
81
84
86
89
92
95
98

101
104
107
110
113
117
120
123
126
129
132
135
138
141
144
147
150
153
156
158

TC # 27
(OF)

68
68
68
68
68
68
68
68
69
69
70
71
72
73
74
75
77
79
81
83
85
88
90
93
95
98

100
103
106
108
111
114
117
120
122
125
128
131
133
136
139

100

'foft¶'e'T



Project No. 97257

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 # 22
(0F)

87
88
89
90
91
93
94
95
96
97
99

100
101
102
104
105
106
107
108
110

110
393

TC # 23
(0F)

84

86

87

88

89

90

91

92

93

94

95

96

97
99

100

101
102
103

104

105

105

393

TVA / TSI

TC # 24
(OF)

81
82
83
84
85
86
87
88
89
90
91
91
93
93
95
95
97
97
99
99

99
393

417
November 17, 1994

TC # 25
(0 F)

158
160
163
165
168
170
172
174
176
178
180
181
183
185
187
188
190
191
193
194

194
394

TC # 26
(0F)

161
164
167
169
172
174
176
178
180
182
184
186
188
190
191
193
195
196
198
199

199
393

TC # 27
(0F)

142

144

147

149

152

154

157

159
162

164

166

168

170

172

174

176

178
180

182

183

183

393

4GA p 0 ,
* .$
o A

V
OjrtA¶ 0~



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 28
(OF)

68
68
68
68
68
68
69
69
70
70
72
73
74
76
78
80
82
85
87
90
93
96
99

102
105
108
111
114
117
120
123
126
129
132
135
138
141
144
147
150
152

TC # 29
(OF)

69
69
69
69
69
69
69
69
69
69
69
70
70
71
72
72
73
75
76
77
79
81
82
84
86
88
90
93
95
97
99

102
104
107
109
111
114
116
119
121
124

TVA / TSI

TC # 30
(OF)

68
68
68
68
68
68
68
68
68
68
69
69
69
69
70
70
71
72
73
74
75
76
77
79
80
82
84
86
88
89
91
93
96
98

100
102
104
106
108
110
113

November 17, 1994

TC # 31
(OF)

68
68
68
68
68
68
68
68
68
68
68
68
68
69
69
69
70
70
71
72
73
73
75
76
77
79
80
81
83
85
86
88
90
92
94
95
97
99

101
103
105

TC # 32
(OF)

68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
69
69
69
70
71
71
72
73
74
75
76
78
79
80
82
84
85
87
88
90
92
93
95
97
99

100

TC # 33
(0F)

65
65
65
65
65
65
65
65
65
65
65
65
65
65
66
66
66
67
67
68
68
69
70
71
72
73
74
75
77
78
80
81
83
84
86
87
89
90
92
94
95

4GA P0 ,

0A

tp RA- 0



Project No. 97257

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 # 28
(OF)

155
158
161
163
166
168
171
173
175
177
179
181
183
185
186
188
190
192
193
195

195
393

TC # 29
(0F)

126
128
131
133
136
138
140
143
145
147
150
152
154
156
158
161
163
165
167
169

169
394

TVA / TSI

TC # 30
(OF)

115
117
119
121
123
126
128
130
132
135
137
139
141
144
146
148
150
152
154
157

157
393

417
November 17, 1994

TC # 31
(OF)

107
109
111
113
115
117
119
121
123
125
127
129
132
134
136
138
140
143
145
147

147
393

TC # 32
(0 F)

102
104
106
107
109
111
113
115
117
119
121
123
125
127
129
131
133
135
138
140

140
393

TC # 33
(OF)

97
98

100
102
103
105
107
109
110
112
114
116
118
120
122
124
126
128
130
132

132
390

,f(CA Po
e t4

o0ý4 ,
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Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 34
(OF)

65
65
65
65
65
65
65
65
65
65
65
65
66
66
66
66
66
67
67
68
68
69
70
71
72
73
74
75
76
78
79
81
82
83
85
86
88
89
91
92
94

417
November 17, 1994TVA / TSI

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

A

TC # 37 TC # 38 TC # 39
(OF)

65
65
65
65
65
65
65
65
65
65
65
65
65
66
66
66
66
66
67
67
68
69
69
70
71
72
73
74
75
77
78
79
81
82
83
85
86
88
89
91
92

81o

(OF)

66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
67
67
68
68
69
70
70
71
72
73
74
75
76
77
79
80
81
82
84
85
87
88
90
91

*96. T '

(0F)

65
65
65
65
65
65
65
65
65
65
65
65
65
66
66
66
66
66
67
67
68
68
69
70
70
71
72
73
74
75
77
78
79
80
81
83
84
86
87
88
90



Project No. 97257

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 # 34
(0F)

95
97
99

100
102
103
105
106
108
110
112
113
115
117
119
121
123
125
127
129

129
390

TC # 35
(OF)

94
96
97
99

100
102
103
105
107
108
110
112
113
115
117
119
121
122
124
126

126
390

TVA / TSI

TC # 36
(OF)

93
95
96
98
99

101
102
104
105
107
109
110
112
114
115
117
119
121
122
124

124
390

4e,
e0 ,

419November 17, 1994

TC # 37
(OF)

93
94
96
97
99

100
102
103
104
106
108
109
111
112
114
116
118
119
121
123

123
390

TC # 38
(0F)

92
94
95
97
98
99

101
102
104
105
107
108
110
111
113
115
116
118
120
122

122
391

TC # 39
(0 F)

91
93
94
95
97
98
99

101
102
104
105
107
108
110
111
113
115
116
118
120

120
390

A 0 I4.
A

Ir I -" -, ý 0
IV

O~RtAIlQ



Project No. 97257

Time
(min)

TC # 40
(OF)

TC # 41
(OF)

TVA / TSI

TC # 42
(OF)

420I.
November 17, 1994

TC # 43
(OF)

TC #44 TC # 45
(OF) (OF)

66
66
65
65
66
66
66
65
66
66
66
66
66
66
66
66
66
66
67
67
67
68
68
69
70
70
71
72
73
74
75
76
77
78
79
81
82
83
84
86
87

4QA P•o,
0 A

A10



Project No. 97257

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 # 40
(OF)

90
92
93
95
96
97
99

100
102
103
104
106
107
109
110
112
113
115
117
118

118
390

TC # 41
.(OF)

90
91
92
94
95
96
98
99

100
102
103
105
106
107
109
110
112
113
115
117

117
390

TVA / TSI

TC # 42
(0 F)

88
90
91
93
94
95
97
98
99

101
102
103
105
106
108
109
110
112
113
115

115
391

A

0,

421
November 17, 1994

TC # 43 TC # 44
(OF) (OF)

88
89
91
92
93
95
96
97
99

100
101
102
104
105
106
108
109
110
112
113

113
390

87

89

90

91

92
94

95

96
97

99

100

101
102

104

105

106

108
109
110
112

112
391

TC # 45
(OF)

86
87
88
89
90
92
93
94
95
96
98
99

100
101
102
104
105
106
107
108

108
391

A0

100
1, ORTO



Project No. 97257 TVA / TSI

TC # 48
(OF)

66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
67
67
67
68
68
68
69
69
70
70
71
72
72
73
74
75
75
76
77
78

4 QCA P0o

4.04TO

November 17, 1994

TC # 49
(OF)

66
66
66
66
66
66
66
66
67
68
69
71
72
74
76
78,
80
83
85
88
91
93
96
99

102
105
108
111
114
117
120
122
125
128
131
134
136
139
142
145
147

Time
(min)

TC # 46
(OF)

TC # 47
(0F)

TC # 50
(0F)

66
66
66
66
66
66
66
67
67
68
69
70
72
73
75
77
79
81
84
86
89
91
94
97

100
102
105
108
111
113
116
119
122
124
127
129
132
135
137
140
142

TC # 51
(0 F)

65
65
65
66
65
66
66
66
66
67
68
69
70
72
73
75
77
79
81
83
86
88
91
93
96
99

102
104
107
110
113
116
118
121
124
127
129
132
135
137
140



Project No. 97257 TVA / TSI

Time TC#46 TC#47 TC#48
(min) (OF) (OF) (OF)

Max Temp:
Max Allowed:

83
84
85
86
87
88
90
91
92
93
94
95
96
97
99

100
101
102
103
104

104
390

81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

100
390

79
80
81
81
82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

97

391

A

0

42 3
November 17, 1994

TC # 49 TC # 50 TC # 51

(0F)

150
152
154

157
159
162

164

166

168

170

172
174
175

177

179

181
182

184

186

187

187

391

(0F)

144
147
149
151
153
156
158

160

162

163

165
167

168

170

172

173
175

176

178

180

180
391

(OF)

142

145
147
150

152

155

157

159

162

164

166

168

170

172

174

176
178

180

181
183

183

390

Poe
t

'C,

1~.OftA¶



4 24
Project No. 97257 TVA / TSI November 17, 1994

Time TC #52 TC #53 TC #54 TC #55 TC #56 TC #57
(min) (OF) (OF) (OF) (0 F) (0 F) (0 F)

0 65 66 65 65 65 66
1 65 66 65 65 65 66
2 65 66 65 65 65 66
3 65 66 65 65 65 66
4 65 66 65 65 65 66
5 65 66 65 65 65 66
6 66 66 65 65 65 66
7 66 66 65 65 65 66
8 66 66 65 65 65 66
9 66 66 65 65 65 66

10 66 66 65 65 65 66
11 67 66 66 66 65 66
12 68 67 *66 66 65 66
13 69 67 66 66 65 66
14 70 68 66 66 66 66
15 71 68 67 66 66 66
16 72 69 67 67 66 67
17 74 70 68 67 66 67
18 75 71 69 68 67 68
19 77 73 70 68 68 68
20 79 74 71 69 68 69
21 81 75 72 70 69 70
22 83 77 73 71 70 70
23 85 79 74 72 71 71
24 87 80 76 74 72 72
25 90 82 77 75 73 73
26 92 84 79 76 75 75,

27 94 86 81 78 76 76
28 97 88 82 79 77 77
29 99 91 84 81 79 79
30 102 93 86 83 81 80
31 104 95 88 85 82 82
32 107 97 90 86 84 83
33 109 100 92 88 86 85
34 112 102 94 90 87 86
35 115 104 96 92 89 88
36 117 106 98 93 91 90
37 120 109 100 95 92 91
38 122 ill 102 97 94 93
39 125 113 104 99 96 94
40 127 115 106 101 97 96

e4 sA P 0 ,

0

100

*00ftATO1



Project No. 97257

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 # 52
(OF)

129
132
134
137
139
142
144
146
149
151
153
156
158
160
162
164
167
169
171
173

173
390

TC # 53
(0F)

118
120
122
124
127
129
131
133
136
138
140
143
145
147
149
152
154
156
158
161

161
391

TVA / TSI

TC # 54
(OF)

109
111
113
115
117
119
121
123
126
128
130
132
135
137
139
141
144
146
148
150

150
390

TC # 55
(0 F)

103
104
106
108
110
112
114
116
118
120
122
125
127
129
131
133
136
138
140
142

142
390

TC # 56
(0F)

99
101
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
133
135
137

137
390

November 17, 1994

TC # 57
(OF)

97
99

101
102
104
106
108
109
111

113
115
117
119
121
123
125
127
129
131
134

134
391

40 A 0

10A

IpW



Project No. 97257

Time
(min)

TC # 58
(OF)

TC # 59
(OF)

TVA / TSI

TC # 60
(OF)

,te

426
November 17, 1994

TC # 61
(OF)

TC # 62
(OF)

66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
67
67
68
68
69
70
71
72
72
73
75
76
77
78
80
81
82
84
85
87
88
90
91
93

Poe

TC # 63
(OF)

65
65
65
65
65
65
65
65
65
65
65
65
66
66
66
66
66
66
67
67
68
68
69
69
70
71
72
73
74
75
76
77
79
80
81
83
84
86
87
88
90

Ift Al 0



November 17, 19

Time TC#58 TC#59 TC#60
(min) (0F) (0F) ( 0F)

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

Max Temp:
Max Allowed:

96
98
99

101
103
104
106
108
109
111
113
115
117
119
121
123
125
127
129
131

131
391

95
96
98
99

101
102
104
106
107
109
111
113
114
116
118
120
122
124
126
128

128
391

94
95
97
99

100
101
103
105
106
108
110
111
113
115
117
118
120
122
124
126

126
391

cA4
0

TC # 61
(0F)

93
94
95
97
98

100
101
103
104
106
108
109
111
113
115
116
118
120
122
124

124
391

TC # 62
(OF)

92
93
94
96
97
99

100
102
103
105
106
108
110
111
113
115
117
118
120
122

122
390

TC # 63
(0 F)

91
93
94
95
97
98

100
101
103
104
106
107
109
111
112
114
116
118
119
121

121
390

P 0

RA0

Project No. 97257 TVA / TSI



Project No. 97257

Time
(min)

TC # 64
(0 F)

TC # 65
(0F)

TVA / TSI

TC # 66
(OF)

0

428
November 17, 1994

TC # 67
(0 F)

TC # 68
(OF)

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
71
71
72
72
73
74
75
75
76
77
78
79
80
81
83
84
85
87
88
89
91
92

o.-

TC # 69
(0 F)

69
69
69
69
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
72
72
73
73
74
75
76
77
77
78
79
80
81
82
84
85
86
87
88
90

10 09
IV, 4"

*Cn 'f



Project No. 97257

Time
(min)

41
42
43
44
45
46
47
48
49
5o
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 64
(OF)

91
92
93
95
96
98
99

100
102
104
105
107
108
110
111
113
115
116
118
120

120
390

TC # 65
(0F)

94
95
97
98
99

101
102
103
105
106
108
109
111
112
114
115
117
119
120
122

122
394

TVA / TSI

TC # 66
(OF)

93
95
96
98
99

100
102
103
104
106
107
109
110
111
113
115
116
118
119
121

121
394

November 17, 1994

TC # 67
(OF)

92
94
95
97
98
99

100
102
103
104
106
107
109
110
111
113
115
116
118
119

119
394

TC # 68
(OF)

92
93
94
96
97
98

100
101
102
104
105
106
108
109
110
112
113
115
116
118

118
394

TC # 69
(OF)

91
92
93
95
96
97
98

100
101
102
103
105
106
107
109
110
111
113
114
115

115
394

4 A _P

0

10 1 A



430
Project No. 97257 TVA / TSI November 17, 1994

Time TC#70 TC#71 TC#72
(min) (0F) (0F) (0F)

0

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
70
70
71
71
71
72
72
73
73
74
74
75
75
76
77
77
78
79
80
81
81
82
p 

0 1

TC # 73
(0F)

69
69
69
69
69
69
69
70
71
72
73
75
77
79.
82
85
88
91
94
97

100
103
106
110
113
116
119
122
126
129
132
135
139
142
145
148
151
154
158
160
163

TC # 74
(OF)

69
69
69
69
69
69
70
70
71
72
74
76
78
80
83
85
88
91
95
98

101
104
108
111
114
118
121
124
127
131
134
138
141
144
148
151
154
157
160
163
166

TC # 75
(0F)

69
69
69
69
69
69
70
70
71
72
73
74
76
77
79
82
84
87
90
92
95
98

101
104
107
110
113
116
119
122
126
129
132
135
138
141
144
147
150
153
156

f, - 0

4$,RAf



Project No. 97257

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 # 70
(0F)

89
90
91
93
94
95
96
97
99

100
101
102
103
105
106
107
108
109
111
112

112
394

TC # 71
(OF)

87
88
89
90
91
92
93
94
95
96
97
99
99

100
102
103
104
105
106
107

107
394

TVA / TSI

TC # 72
(OF)

83
84
85
86
87
88
89
90
91
92
93
94
95
95
97
97
98
99

100
101

101
394

4 GA

0

November 17, 1994

TC # 73
(OF)

166
169
172
174
177
179
181
184
186
187
189
191
192
194
195
196
198
199
200
201

201
394

TC # 74
(0 F)

169
172
174
177
180
182
184
186
188
190
192
193
195
196
198
199
200
202
203
204

204
394

TC # 75
(0F)

159
162
165
167
170
172
175
177
179
181
183
185
187
189
190
192
194
195
197
198

198
394

p0 .
t.

V . '9

0j*R.A¶Oe0



Project No. 97257 TVA / TSI November 17, 1994

Time TC # 76 TC # 77 TC*# 78 TC # 79 TC # 80 TC # 81
(min) (OF) (OF) (OF) (0F) (OF) (OF)

0 69 69 68 68 68 69
1 69 69 68 68 68 69
2 69 69 68 68 68 69
3 69 69 68 68 68 69
4 69 69 68 68 68 69
5 69 69 68 68 68 69
6 69 69 68 68 68 69
7 69 69 68 68 68 69
8 70 69 68 68 68 69
9 70 69 68 68 68 69
10 71 70 68 68 68 69
11 72 70 68 68 68 69
12 73 70 69 68 68 69
13 74 71 69 69 68 70
14 75 72 70 69 68 70
15 77 73 70 70 69 70
16 78 74 71 70 69 71
17 80 75 72 70 70 71
18 82 76 72 71 70 72
19 84 77 73 72 71 72
20 86 79 75 73 72 73
21 88 81 76 74 73 74
22 91 82 77 75 74 75
23 93 84 79 76 75 76
24 96 86 81 78 76 77
25 99 89 82 79 77 79
26 101 91 84 81 79 80
27 104 93 86 82 80 81
28 106 95 88 84 82 83
29 109 97 90 86 83 84
30 112 100 91 87 85 86
31 115 102 93 89 86 87
32 117 104 96 91 88 89
33 120 107 98 93 90 90
34 123 109 100 95 91 92
35 126 111 102 96 93 93
36 129 114 104 98 95 95
37 131 116 106 100 97 96
38 134 119 108 102 98 98
39 137 121 110 104 100 100
40 140 124 113 106 102 101

4 0 A Po

10A

'9 0A. 0



Project No. 97257

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 # 76
(OF)

142
145
148
150
153
155
158
160
163
165
167
170
172
174
176
178
180
182
183
185

185
394

TC # 77
(0F)

126

129

131
134

136

138

141
144

146

148
151
153

155

158

160
162

164

167

169

171

171

394

TVA / TSI

TC # 78
(OF)

115
117
119
122

124

126

128

131
133

136

138

140
143
145
147
150
152

154

156

159

159

393

GA4
0

1 .3 k

November 17, 1994

TC # 79
(OF)

108

110
112
114
,116

118
120

123
125

127

129

132

134

136

138
141
143
145

148
150

150
393

TC # 80
(0 F)

104
106

107

109
111
113
115
117
120

122

124

126

128
131
133

135
137

140
142

144

144
393

TC # 81
(0F)

103
105

106

108
110

112
114
116
118
120

122

124

126
129
131
133

135
137

139
142

142
394

Poe

IV - 11 1
*OR'0



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 82
(0 F)

69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
71
71
72
73
73
74
75
76
78
79
80
82
83
84
86
87
89
90
92
93
95
96
98
99

101
102

TC # 83
(°F)

69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
71
71
72
73
74
75
76
77
78
79
81
82
83
85
86
88
89
91
92
93
95
96
98
99

101

TVA / TSI

TC # 84
(OF)

November 17,' 194

TC # 85
(OF)

68
69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
71
72
72
73
74
75
76
77
78
79
81
82
83
84
86
87
89
90
92
93
95
96
98
99

40,CA Po

Vo
OjrA'roq

TC # 86
(OF)

TC # 87
(OF)

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
71
71
72
72
73
74
75
76
77
78
79
80
81
83
84
85
87
88
90
91
92
94
95



Project No. 97257

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 # 82
(OF)

104
106
107
109
111
113
115
117
119
121
123
125
127
129
131
133
135
138
140
142

142
394

TC # 83
(OF)

102
104
106
108
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
140

140
394

TVA / TSI

TC # 84
(OF)

101
102
104
106
107
109
111
113
115
117
118
120
122
124
126
128
131
133
135
137

137
393

November 17, 1994

TC # 85
(OF)

100
101
103
105
106
108
110
111
113
115
117
119
121
123
125
127
129
131
133
135

135
394

TC # 86
(OF)

98
100
101
103
104
106
108
109
111
113
115
117
118
120
122
124
126
128
130
132

132
394

TC # 87
(0 F)

97
98
99

101
102
104
106
107
109
111
112
114
116
118
119
121
123
125
127
129

129
394

0 s A

1'.I0



Project No. 97257

Time
(min)

TC # 88
(OF)

TC # 89
(OF)

TVA / TSI

TC # 90
(OF)

69
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
72
72
73
73
74
75
76
77
78
79
80
81
82
83
85
86
87
89
90
91
93
94

4 ,,, 0A P

0 AO

November 17, 1994

TC # 91
(0F)

TC # 92
(OF)

TC # 93
(OF)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
71
72
72
73
73
74
75
.75
76
77
78
79
80
81
82
83
84
85
86
87
88
90
91
92



Project No. 97257

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 # 88
(OF)

96
97
99

100
102
103
105
106
108
109
111
113
114
116
118
120
121
123
125
127

127
393

TC # 89
(0F)

96
98
99

100
102
103
105
106
108
109
111
112
114
115
117
119
120
122
124
126

126
395

TVA / TSI

TC # 90
(OF)

95
97
98
99

101
102
104
105
106
108
109
111
112
114
115
117
119
120
122
124

124
394

November 1994

TC # 91
(OF)

95
96
98
99

100
102
103
104
106
107
108
110
111
113
114
116
118
119
121
122

122
394

TC # 92
(0F)

94
96
97
98

100
101
102
103
105
106
108
109
110
112
113
115
116
118
119
121

121
394

TC # 93
(OF)

93
94
95
97
98
99

100
102
103
104
105
107
108
109
110
112
113
115
116
117

117
395

,4QA Po

IV,
60 

4.A

IAV00



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 94
(0 F)

69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
70
70
70
71
71
72
72
73
73
74
75
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

November ý,,• 3J94

TC # 97 TC # 98 TC # 99TC # 95
(°F)

69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
70
70
71
71
71
72
72
73
73
74
75
75
76
77
78
79
79
80
81
82
83
84
85
86

TVA / TSI

TC # 96
(OF)

69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
70
70
70
71
71
71
72
72
73
73
74
74
75
75
76
77
77
78
79
80
81
81
82
83

ýCAP0

(OF)

70
70

70

70

70

70

71

71

71
72

73

74

75

76

78

80

82

84

86

89
91

93

96

98
101

103

106

108

111
113
116
118
121
123
126

128

131
133

136

138

141

1:9&off AT 0

(OF)

71
71
71
71
71
71
71
72
72
73
73
75
76
77
79
81
83
85
87
89
92
94
97
99

102
104
107
110
112
115
118
120
123
126
128
131
134
136
139
142
144

(0F)

71
71
71
71
71
71
71
71
72
72
73
73
74
75
77
78
80
82
83
86
88
90
92
94
97
99

102
104
106
109
111
114
117
119
122
125
127
130
133
135
138



Project No. 97257

Time
(min)

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

Max Temp:
Max Allowed:

TC # 94
(0F)

90
91
92
93
95
96
97
98
99

100
102
103
104
105
106
107
109
110
111
112

112
394

TC # 95
(OF)

87
88
89
90
91
92
93
94
95
96
97
98
99

100
102
103
104
105
106
107

107
394

TVA / TSI

TC # 96
(OF)

84
85
86
86
87
88
89
90
91
92
93
94
95
95
97
97
98
99

100
101

101
394

439
November 17, 1994

TC # 97
(OF)

143
146
148
150
152
154
156
158
160
162
163
164
166
167
168
170
171
172
174
175

175
395

TC # 98
(0 F)

147
149
152
154
157
159
162
163
165
167
169
171
172
174
176
177
178
180
181
183

183
396

TC # 99
(°F)

140
143
146
148
151
153
156
158
160
163
165
167
169
171
172
174
176
178
179
181

181
396

C CA P 0 .
0 4

0



Project No. 97257 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
31
32
33
34
35
36
37
38
39
40

'6OR A10

November 17, 1994

TC # 100
(OF)

70
70
70
70
71
71
71
71
71
71
72
72
73
73
74
75
77
78
79
81
83
85
87
89
91
93
95
97

100
102
104
107
109
112
114
117
119
122
124
127
129

TC # 101 T(
(OF)

70
70
70
70
70
70
70
70
70
71
71
71
72
72
73
74
75
76
77
78
80
81
83
85
87
89
91
93
95
97
99

101
103
106
108
110
113
115
117
120
122

GA

# 102
(0 F)

70
70
70
71
71
71
71
71
71
71
71
71
71
72
72
73
73
74
75
76
78
79
80
82
83
85
87
88
90
92
94
96
98

100
102
104
106
108
110
112
114

0.-

TC # 103
(°F)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
72
72
73
73
74
75
77
78
79
80
82
83
85
86
88
90
91
93
95
97
98

100
102
104
106

TC # 104
(0F)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
72
72
73
73
74
75
76
77
79
80
81
83
84
86
87
89
90
92
93
95
97
98

100
102

TC # 105
(OF)

70
70
70
70
70
70
70
70
70
70
71
71
71
71
71
71
72
72
73
73
74

75
76
77

78
79

80

81

83
84

86
87
88
90
91

93
94

96
97
99

100



Project No. 97257

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 # 100
(OF)

132
135
137
140
142
145
147
149
152
154
156
159
161
163
165
167
169
171
173
174

174
395

TC # 101
(OF)

124
127
129
131
134
136
138
141
143
146
148
150
152
154
157
159
161
163
165
166

166
395

0• °

TC # 102
(OF)

116
118
120
123
125
127
129
131
134
136
138
140
142
145
147
149
151
153
155
157

157
395

TC # 103
(OF)

108
109
111
113
115
117
119
121
123
125
127
129
131
133
136
138
140
142
144
146

146
395

TC # 104
(OF)

103
105
106
108
110
112
113
115
117
119
121
123
125
127
129
131
133
135
136
138

138
395

TC # 105
(OF)

102
103
105
107
108
110
111
113
115
117
118
120
122
124
126
128
130
132
133
135

135
395

PO

'%RA,12

November 1 ý- 4i4TVA / TSI



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TVA / TSI

TC # 106 TC # 107 TC # 108
(0 F) (0F) (OF)

71
71
71
71
71
71
71
71
71
71
71
71
71
72
72
72
72
73
73
74
75
76
77
78
79
80
82
83
84
85
87
88
90
91
92
94
95
97
98

100
101

4 GCA

0 A

November
4417, 1994

TC # 109 TC # 110 TC # 111
(OF)

70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
71
71
72
72
73
73
74
75
75
76
77
78
79
80
82
83
84
85
87
88
90
91
92
94
95

(0F)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
72
72
73
73
74
75
76
77
78
79
80
81
82
83
85
86
87
89
90
91
93
94

(OF)

69
69
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
72
72
73
74
74
75
76
77
78
79
81
82
83
84
86
87
88
90
91
92
94

t'0. 0
'90 

f

RfATOO



4 4
November 17, 1994TVA / TSIProject No. 97257

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

103
104
106
107
109

110
112
113
115
117
118
120
122
124
125
127
129
131
133
135

135
396

97
98
99

101
102
104
105
106
108
109
111
112
114
115
117
118
120
122
123
125

125
395

0

99
100
102
103
104
106
107
109
110
112
113
115
117
118
120
121
123
125
127
128

128
395

p0R

'9
V* 4"

TC # 109
(0F)

97
98
99

100
102
103
105
106
107
109
110
111
113
115
116
117
119
121
122
124

124
395

TC # 110
(OF)

96
97
99

100
101
103
104
105
107
108
109
111
112
114
115
117
118
120
121
123

123
395

TC # 111
(0F)

95
97
98
99

100
102
103
104
106
107
109
110
111
113
114
116
117
119
120
122

122
394



P N November 17j 9"

Time
(min)

TC # 112
(0 F)

TC # 113
(0F)

TC # 114
(0F)

4 A

TC # 115
(0F)

TC # 116
(0 F)

TC # 117
(0F)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
71
72
72
73
73
74
74
75
76
77
78
79
79
80
81
82
84
85
86
87
88
90

A 0
/

A

'&OOAT0

TVA / TSIProject No. 97257



Project No. 97257

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 # 112
(0 F)

95
97
98
99

101
102
103
105
106
107
109
110
111
113
114
116
117
118
120
122

122
394

TC # 113
(0 F)

96
97
98

100
101
102
104
105
106
108
109
110
112
113
114
116
117
118
120
121

121
395

TC # 114
(OF)

96
98
99

100
102
103
104
106
107
108
110
111
112
114
115
116
117
119
120
122

122
395

TC # 115 TC # 116 TC # 117
(0F)

95
96
98
99

100
102
103
104
106
107
108
109
110
112
113
114
115
117
118
119

119
394

(OF)

92
93
95
96
97
99

100
101
102
104
105
106
107
108
110
111
112
113
114
116

116
394

(OF)

91
92
93
95
96
97
98
99

100
102
103
104
105
106
107
108
109
111
111

113

113
395

4 0.CA P0ej

0 IA

1 W71 61TVA / TSI November



Project No. 97257

Time
(min)

TC # 118
(0F)

TC # 119
(0F)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
71
72
72
72
73
73
74
74
75
75
76
77
78
78
79
80
81
82
83
84

C, A

November 17, 1994TVA / TSI

TC # 120
(0F)

TC # 121 TC # 122
(OF) (0 F)

70
70
70
70
70
70
71
71
72
73
74
75
77
78
80
83
85
87
90
92
95
98

100
103
106
108
111
113
116
119
122
124
127
129
132
134
137
139
142
144
147

70
70
70
70
70
70
71
71
72
73
75
77
79
81
83
86
89
92
95
98

101
104
107
110
113
116
119
122
125
128
131
133
136
139
142
145
147
150
153
156
158

TC # 123
(OF)

70
70
70
70
70
70
70
70
71
72
73
74
76
77
79
81
83
85
88
90
92
95
97

100
103
105
108
111
113
116
119
121
124
127
129
132
135
137
140
142
145

PO

10 ' - ý '(
'?011A`1 

/



Project No. 97257

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 # 118
(OF)

88
89
90
91
92
93
95
96
97
98
99

100
101
102
103
104
105
106
107
108

108
395

November 17, 1994TVA / TSI

TC # 119
(OF)

85
86
87
88
89
90

91
92
93
94
95
96
97
98
99

100
100
102
102
103

103
395

QA4
0*

TC # 120
(OF)

82
83
84
84
85
86
87
88
89
90
91
91
92
93
94
95
96
97
98
98

98
395

TC # 121
(0 F)

149
152
154
156
159
161
163
165
167
169
171
173
175
177
178
180
182
183
185
186

186
395

TC # 122 TC # 123
(OF) (OF)

161
163
166
168
171
173
175
177
180
181
183
185
187
188
190
191
192
194
195
196

196
395

147
149
152
154
157
159
161
163
166
168
170
172
174
176
177
179
181
182
184
185

185
395

p0 .

V'7

ORA-TO ,



Project No. 97257 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
31
32
33
34
35
36
37
38
39
40

10' -

November
44-19

17, 1994

TC # 127
(0F)

TC # 128
(OF)

TC # 124
(OF)

70
70
70
70
70
70
70
70
70
70
71
72
72
73
74
75
77
78
80
81
83
85
87
89
91
93
95
98

100
102
104
107
109
111
114
116
118
121
123
126
128

TC # 125 Ti
(0F)

70
70
70
70
70
70
70
70
70
71
71
71
72
72
73
74
75
76
77
78
79
81
82
84
86
88
90
91
93
95
98

100
102
104
106
108
111
113
115
117
119

(,

C # 126
(0 F)

70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
72
73
73
74
75
76
77
78
80
81
83
84
86
88
90
91
93
95
97
99

101
103
105
107
109

$%

69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
71
71
72
73
73
74
75
77
78
79
80
81
83
84
86
88
89
91
93
94
96
98

100
102

TC # 129
(OF)

65
65
65
65
65
65
65
65
65
65
65
65
66
66
66
66
66
67
67
68
68
69

69
70
71
72
73
74
75
77
78
79
81
82
84
85
87
88
90
91
93



Project No. 97257

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 # 124
(OF)

130
133
135
137
139
142
144
146
148
150
153
155
157
159
161
163
165
167
168
170

170
395

November 17, 1994TVA / TSI

TC # 125
(aF)

122
124
126
128
130
133
135
137
139
141
143
145
147
149
151
153
155
157
159
161

161
395

TC # 126
(OF)

111

113
115
117
119
121
123
125
127
129
131
132
134
136
138
140
142
144
146
148

148
395

TC # 127
(0 F)

103
105
107
109
111
112
114
116
117
119
121
123
124
126
128
130
132
133
135
137

137
394

TC # 128
(0F)

100
102
103
105
107
108
110
111
113
114
116
118
119
121
122
124
126
127
129
131

131
394

TC # 129
(OF)

95
96
98

100
101
102
104
105
107
108
109
111
112
114
116
117
119
120
122
124

124
390

,,rPA P

100
V4'OiRAT



Project No. 97257

Time
(min)

0
1

2
3
4
5
6
7
8
9

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

TVA / TSI

TC # 130 TC # 131 TC # 132
(OF) (°F) (OF)

0

45o
November 17, 1994

TC # 133
(OF)

TC # 134
(OF)

TC # 135
(OF)

67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
68
68
68
69
69
70
70
71
72
73
73
75
75
77
78
79
80
81
83
84
85
87
88
90
91

Ie

10"I .0

0



Project No. 97257

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:

o tC* Po

* '7O~

TVA / TSI November 17, 1994

TC # 130
(OF)

93

95
96
98

99
101
102

104

105

106
108

109
110
112
113
115
116
118
119

121

121
391

TC # 131
(0 F)

92
93
95
97
98

100
101
102
104
105
106
108
109
110
111
113
114
116
117
118

118
392

TC # 132
(OF)

91
93
94
96
97
99

100
102
103
104
106
107
108
109
110
112
113
114
116
117

117
391

TC # 133
(OF)

93
94
96
97
99

100
102
103
104
105
106
108
109
110
111
112
114
115
116
118

118
391

TC # 134
(0 F)

92
94
95
97
99

100
101
102
104
105
106
107
108
109
111
112
113
114
116
117

117
391

TC # 135
(0 F)

93
94
96
97
98

100
101
102
104
105
106
107
108
109
110
112
113
114
115
117

117
392



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TVA / TSI

TC # 136
(OF)

67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
68
68
68
69
69
70
70
71
71
72
73
74
75
76
77
78
79
80
82
83
84
86
87
88

TC # 137 T
(OF)

66
66
66
66
65
66
66
66
66
66
66
66
66
66
66
66
66
66
67
67
67
68
68
69
69
70
70
71
72
73
74
75
76
77
78
79
81
82
83
84
86

0

November
17r, 1.9-

17, 1994

TC # 139
(OF)

TC # 140
(OF)

C # 138
(OF)

66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
67
67
67
68
68
68
69
69
70
71
71
72
73
74
75
76
77
78
79
80
81
83
84
85
87

-A

TC # 141
(OF)

66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
67
67
67
67
67
68
68
68
69
69
70
70
71
72
72
73
74
75
76
77
78
79
80
81
82

Ir 0,



Project No. 97257

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 # 136
(0F)

90
91
93
94
96
97
98

100
101
102
104
105
106
107
108
109
110
111
113
114

114
392

November 17, 1994TVA / TSI

TC # 137
(OF)

87
89
90
91
93
94
96
97
99

100
101
102
103
105
106
107
108
109
110
111

111
391

0

TC # 138
(OF)

88
89
91
92
94
95
96
98
99

100
102
103
104
105
106
107
108
109
110
111

111
391

TC # 139
(0F)

86
88
89
90
92
93
94
96
97
98

100
101
102
103
104
105
106
107
108
109

109
392

TC # 140
(OF)

85
87
88
89
91
92
93
94
96
97
98
99

100
102
10 3
104
105
106
107
108

108
392

TC # 141
(0F)

83
85
86
87
88
90
91
92
93
94
95
97
98
99

100
101
102
103
104
105

105

p0 .1
.4

10
*04AT



Project No. 97257 TVA / TSI November 1l', '1904

Time TC # 142 TC # 143 TC # 144 TC # 145 TC # 146

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

66
66
66
66
66
66
67
67
68
68
70
71
73
74
76
79
81
83
86
88
91
93
96
99

101
104
107
109
112
115
117
119
122
124
127
129
131
134
136
138
140

0

66
66
66
66
66
67
67
68
69
71
73
75
77
80
83
86
89
93
96
99

102
106
109
112
116
119
122
125
128
131
134
137
140
143
145
148
151
153
156
158
161

TC # 147
(0F)

67
67
67
67
67
67
68
68
69
71
72
74
76
79
81
84
87
90
93
96
99

102
105
108
111
115
117
120
123
126
129
132
135
137
140
143
145
148
151
153
156

p 0 /4,
A

10 Co
'90



Project No. 97257

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 # 142
(OF)

82
83
84
85
86
87
88
89
90
91
93
94
95
96
97
98
99

100
101
102

102
391

TC # 143
(0F)

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
95
96
97

97
392

TC # 144
(OF)

77
78
78
79
80
81
82
82
83
84
85
86
87
88
88
89
90
91
91
92

92
392

TC # 145 TC # 146
(0F) (0F)

143
145
147

149

151
153

155

157
159
161
163

165

166

168

170

171
173
174

176

177

177
391

163
166
168
171
173
175
178
180
182
184
186
188
189
191
193
194
195
196
198
199

199
391

4 A A00.

0A

0 11* 0

TC # 147
(0 F)

158
161
163
165
168
170
173
175
178
180
182
185
187
189
191
193
194
196
197
198

198
392

Z, r--ý t'
ý %-Oki

17, 1994TVA / TSI November



November 17, '1V94"

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 148
(0F)

67
67
67
67
67
67
67
67
68
68
69
70
71
72
73
75
77
79
81
83
85
87
89
92
94
97
99

102
104
107
109
112
114
117
119
122
124
127
129
131
134

TC # 149
(0F)

60
60
60
60
60
60
60
60
60
60
60
61
61
62
63
63
64
65
67
68
69
71
73
74
76
78
80
82
84
86
88
90
92
95
97
99

101
103
106
108
110

0

TC # 150
(0 F)

TC # 151
(0F)

TC # 152
(0F)

66
66
66
66
66
66
66
66
66
66
66
66
66
67
67
68
68
69
69
70
71
72
73
75
76
78
79
81
82
84
86
88
90
91
93
95
97
99

101
103
105

0•o0

TC # 153
(0 F)

66
66
66
66
66
66
66
66
66
66
66
66
66
66
67
67
67
67
68
68
68
69
70
70
71
72
73
74
75
77
78
79
81
82
84
85
87
89
90
92
93

V,
*VORT

TVA / TSIProject No. 97257



Project No. 97257

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 # 148 TC # 149
(OF) (OF)

136
138
141
143
145
148
150
152
154
157
159
162
164
167
170
172
175
177
179
180

180
392

112
120
123
125
127
129
131
133
129
132
134
136
145
141
148
149
148
156
154
155

156
385

4 GCA P 0 ,#

19 04 .0
o A

TC # 150
(0 F)

107

109
111
113
115
117
119
121
123
125
127
129
131
133
135
138
140
142
144

.147

147
391

TC # 151
(OF)

101
102
104

106
108
110
111
113
115

117
118
120
122
124
126
128
130
132
134
136

136
391

TC # 152
(OF)

97
99

100
102
104
105
107
108
110
112
113
115
117
118
120
122
124
126
128
130

130
391

TC # 153
(0 F)

95
97
98

100
101
103
104
105
107
108
110
111
113
114
116
118
119
121
123
125

125
391

17, 1994NovemberTVA / TSI



Project No. 97257

Time
(min)

TC # 154
(0F)

November 17, 1994TVA / TSI

TC # 155
(0F)

,f

e4.C

TC # 156
(0F)

TC # 157
(°F)

TC # 158
(OF)

TC # 159
(OF)

66
66
66
66
66
66
66
66
66
66
66
66
66
66
67
67
67
67
67
68
68
69
69
70
70
71
72
73
74
75
76
77
78
79
81
82
83
85
86
88
89

p0 -

11 C9
V 9 0 A



Project No. 97257

Time
(min)

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

TC # 154
(0F)

93
95
97
98

100
101
102
104
105
106
108
109
110
112
113
115
117
118
120
122

Max Temp:
Max Allowed:

122
391

TC # 155
(OF)

92
94
95
97
98

100
101
102
104
105
106
108
109
110
112
113
115
116
118
119

I r- C)
November 17, 1994TVA / TSI

TC # 156
(OF)

92
94
95
97
98

100
101
102
104
105
106
107
109
110
111
113
114
116
117
119

119
391

0

TC # 157
(0 F)

91
93
95
96
97
99

100
101
103
104
105
106
108
109
110
111
113
114
116
117

119
392

TC # 158
(0F)

91
92
93
95
96
98
99

100
102
103
104
105
106
108
109
110
112
113
115
116

117
391

116
391

TC # 159
(0 F)

90
92
93
95
96
97
99

100
101
102
104
105
106
107
108
110
111
113
114
115

115
391

p0
4.

A

it9



Project No. 97257

Time
(min)

TC # 160
(0F)

TC # 161
(OF)

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
71
71
72
72
73
74
75
75
76
77
78
79
81
82
83
84
85
86
88
89

,CA

e

C, 0-
November 17, 1994TVA / TSI

TC # 162 TC # 163
(OF) (0F)

TC # 164
(0 F)

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
70
71
71
72
72
73
73
74
75
76
77
77
79
79
81
81
82
83
84
86
87

TC # 165
(0F)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
71
72
72
72
73
73
74
75
75
76
77
78
78
79
80
81
82
83
84
86
87
88
89

Ie

10 f

"I00 AT



November 17, 1994TVA / TSIProject No. 97257

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 # 160 TC # 161
(0F) (OF)

90
91
93
94
95
97
98
99

101
102
103
104
105
106
108
109
110
111
113
114

114
392

90
92
93
95
96
97
99

100
101
103
104
105
106
107
108
109
111
112
113
114

114
394

PGA

10
ft.o

TC # 162
(0F)

89
90
91
93
94
96
97
98

100
101
102
103
105
106
107
108
109
110
111
112

112
394

TC # 163
(0F)

88
89
90
92
93
94
96
97
99

100
101
102
103
104
106
107
108
109
109
111

111
394

TC # 164
(0 F)

88
89
90
92
93
94
96
97
98
99

101
102
103
104
105
106
107
108
109
110

110
394

TC # 165
(0F)

90
91
93
94
95
97
98
99

100
101
102
103
105
106
107
108
108
109
110
111

111
395

0.-



Project No. 97257 TVA / TSI

Time
(min)

TC # 166
(OF)

TC # 167
(OF)

November

TC # 168
(0 F)

17, 1994

TC # 169
(0F)

TC # 170
(0 F)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
72
72
72
73
73
74
74
75
76
76
77
78
79
79
80
81
82
83
84
85

A

0

69
69
69
69
69
69
69
70
70
70
71
72
73
75
76
78
79
81
83
85
87
89
91
94
96
98

101
103
105
108
110
113
115
117
120
122
124
127
129
131
133

69
69
69
69
69
69
70
70
70
71
72
73
75
76
78
79
81
83
85
88
90
92
95
97

100
103
105
108
110
113
116
118
121
124
126
129
131
133
136
138
141

TC # 171
(0F)

69
69
69
69
69
69
69
69
70
70
71
72
73
75
76
78
80
82
84
86
88
91
93
96
98

101
103
106
109
111
114
117
119
122
124
127
129
132
134
137
139

0 .

'0 ftA10



November 17, 1994TVA / TSIProject No. 97257

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 # 166 TC # 167 TC # 168
(0F) (0F) (0F)

90
91
93
94
95
96
97
99

100
101
102
103
104
105
106
106
107
108
109
110

110
395

86
87

88

89

90

91

92

93

94
95

96

97

98

99
100

100

101
102

103
104

104

395

81
82
83
84
85
86
86
87
88
89
90
91
92
93
93
94
95
96
97
97

97
395

4 0.CA P0.

0A

04AI00

TC # 169
(0F)

136
138
140
142
144
146
148
151
153
155
157
159
160
162
164
167
168
171
172
174

174
394

TC # 170
(OF)

143

145

148

150

153

155
157

160

162
164

166

168

171
173

175

177

179

181
183

185

185

394

TC # 171
(0 F)

142

144
146

149

151
153
156

158

160
163
165

167

170

172

174

176

178

180

182
184

184

394



Project No. 97257

Time
(min)

TC # 172
(OF)

69
69
69
69
69
69
69
69
70
70
70
71
72
73
74
75
77
78
80
82
84
86
88
90
92
95
97
99

102
104
107
109
111
114
116
119
121
124
126
128
131

TC # 173
(OF)

November 17, 1994TVA / TSI

TC # 174
(OF)

70
70
70
70
70
70
70
70
70
70
70
70
71
72
72
73
74
75
76
77
79
80
82
84
86.

87
89
91
93
95
98

100
102
104
106
108
111
113
115
117
119

4 sA

0

69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
71
72
72
73
74
75
76
78
79
80
82
84
85
87
89
91
92
94
96
98

100
102
104
106
108
110

TC # 175
(OF)

TC # 176
(OF)

69
69

69
69

69

69

69

69

69

69

69

69

69

69

70

70

70

71

72

72

73
74

75

76

78

79

80
82

83
85

86
88

90
91

93
95

97

99
100

102

104

69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
71
71
72
72
73
74
75
76
77
78
80
81
82
84
85
87
88
90
92
93
95
97
98

100
102

TC # 177
(0 F)

68
68
68
68
68
68
68
68
69
69
69
69
69
69
69
69
70
70
71
72
72
73
74
75
76
77
78
80
81
82
84
85
87
88
90
91
93
95
96
98
99

ho
I.4,

A

ORAI'o~



November 17, 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 # 172
(OF)

133
135
137
140
142
144
147
149
151
153
156
158
160
162
164
167
169
171
173
175

175
394

TC # 173
(0F)

122
124
126
128
130
132
135
137
139
141
143
145
148
150
1152
154
157
159
161
163

163
395

0

TC # 174
(°F)

112
114
116
118
120
122
124
126
129
131
133
135
137
139
142
144
146
148
150
153

153
394

TC # 175
(0 F)

106
108
109
111

113
115
117
119
121
123
125
127
129
131
133
135
137
140
142
144

144
394

TC # 176 TC # 177
(OF) (0F)

103
105
106
108
110
111
113
115
117
118
120
122
124
126
129
131
133
135
137
139

139
394

101
102
104
105
107
108
110
111
113
115
117
118
120
122
124
126
128
130
132
135

135
393

p0 #

104
Of4At0

TVA / TSIProject No. 97257



Project No. 97257

Time
(min)

TC # 178
(OF)

TC # 179
(OF)

4 .GA

0

November 17, 1994TVA / TSI

TC # 180
(0F)

TC # 181
(OF)

TC # 182
(0F)

TC # 183
(OF)

69
69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
70
71
71
72
73
73
74
75
76
77
78
79
80
81
82
84
85
86
88
89
90
92
93

0.-

10 C9
10S. -



November 17, 1994TVA / TSIProject No. 97257

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 # 178 TC # 179 TC # 180
(0F) (0F) (0F)

100
102
103
105
106
107
109
110
112
113
115
117
118
120
122
124
126
128
130
132

132
393

100
101
102
104
105
106
108
109
110
112
113
115
117
119
121
122
124
126
128
130

130
393

98
99

101
102
103
105
106
107
109
110
112
113
115
117
118
120
122
124
126
127

127
393

40LCA Po e

VoA

'I,.0

0

TC # 181
(0F)

99
100
101
103
104
105
107
108
109
111
112
114
115
117
118
120
122
124
126
127

127
395

TC # 182
(0F)

97
98

100
101
102
104
105
106
108
109
111

112
114
115
117
118
120
122
123
125

125
394

TC # 183
(0F)

95
96
97
99

100
102
103
104
106
107
108
110
111
113
114
116
117
119
120
122

122
394



Project No. 97257

Time
(min)

TC # 184
(0 F)

TC # 185
(OF)

69

69

69
69

69
69

69

69
69
69
69
69

69

69

69

69

69

70

70

70
71

71

72
72
73
74

75

75
76
77

78
79

81
82
83

84
85

87

88
90
91
0 A

TVA / TSI

TC # 186
(OF)

69
69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
70
71
71
72
72
73
74
75
75
76
77
78
79
80
81
82
84
85
86
88
89
90
91

p0°,/

November 17, 1994

TC # 187 TC # 188 TC # 189
(OF) (OF) (OF)

70
70

70

70

70

70

70

70
70

70

70

70

70
70
71

71

71

71

72

72

72

73

73

74

74

75

76
77

77
78

79
80

81
82
83

84

85

86

87
88
89

-4 Al 0



NovemberProject No. 97257

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 # 184
(OF)

93
95
96
98
99

100
102
103
104
106
107
108
109
111
112
114
115
117
118
120

120
394

TC # 185 TC # 186
(OF) (OF)

92
94
95
96
98
99

100
102
103
104
106
107
108
109
110
112
113
114
116
117

117
394

93
94
96
97
98

100
101
102
103
104
106
107
108
109
110
111
113
114
115
117

117
394

TC # 187 TC # 188
(0F) ( 0F)

92
94
95
96
98
99

100
101
102
103
105
106
107
108
109
110
111
113
114
115

115
393

91
92
93
95
96
97
98
99

100
102
103
104
105
106
107
108
109
110
112
113

113
394

4 A P o.

0A

V.
OftRATO'

TC # 189
(°F)

90
91
93
94
95
96
97
98
99

100
102
103
104
105
106
107
108
109
110
111

111
395

4
17, 1994TVA / TSI



Project No. 97257

TC # 190
(0F)

TVA / TSI

TC # 191
(0F)

TC # 192
(0 F)

69
69
69
69
69
69
69
69
69
69
70
70
70
70
70
70
70
70
70
71
71
71
72
72
73
73
74
74
75
75
76
77
77
78
79
80
81
81
82
83
84

TC # 193
(0F)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
71
71
71
72
72
72
73
73
73
74
74
75
75
76
76
77
77
78
79
79
80
81
82

November

TC # 194
(0F)

69
69
69
69
69
69
69
69
69
69
70
70
70
71
71
72
73
74
76
77
79
81
82
84
87
89
91
94
96
99

101
104
106
109
111
114
117
120
122
125
128

17, 1994

Time
(min)

&GA P 0 .

0A

100

ItAO

69
69
69
69
69
69
69
69
70
70
70
70
71
72
73
74
75
77
79
81
83
86
88
91
94
97

100
103
107
110
113
117
120
123
127
130
133
136
140
143
146

TC # 195
(0F)

69
69
69
69
69
69
70
69
70
70
70
70
71
72
73
74
75
77
79
81
83
85
88
90
93
96
99

102
105
109
112
115
118
122
125
128
131
134
138
141
144



Project No. 97257

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 # 190
(0F)

89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
1.06
107
108

108
395

TC # 191
(0F)

85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
99

100
101
102
103

103
394

e
A

N71
November 17, 1994

TVA / TSI

TC # 192
(0 F)

82
83
84
85
86
86
87
88
89
90
91
91
92
93
94
95
95
96
97
98

98
395

TC # 193
(0F)

130
133
136
139
142
144
147
150
153
155
158
160
163
165
168
170
172
174
176
178

178
394

TC # 194
(OF)

150
153
157
160
164
167
171
174
177
180
183
187
189
192
194
196
198
200
202
203

203
394

TC # 195
(0F)

147
150

154

157
161
164

167

171
174
177

180

183
186

189

191
194
196

198
200
202

202
394

0A01

10~



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TVA / TSI

TC # 196
(0F)

TC # 197
(0F)

November 17, 1994

69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
71
72
73
74
75
76
78
79
81
83
85
88
90
92
95
97

100
102
105
107
110
112
115
118
120
123

68
68
68
68
68
68
68
68
68
69
69
69
69
69
70
70
71
71
72
73
74
75
77
78
80
81
83
85
87
89
90
92
94
96
98

100
102
104
107
109
111

0

TC # 199
(OF)

TC # 198
(0F)

68
68
68
68
68
68
68
68
68
68
69
69
69
69
70
70
71
71
72
73
74
75
76
78
79
81
82
84
86
87
89
91
92
94
96
98

100
102
104
106
108

68

68

68

68
68

68

68

68

68
68

68

69

69

69

69

70

70
71

72

73

74

75

76
77

79

80

82
84
85
87

88

90
92
94

95

97

99

101
103
105

107

TC # 200
(0 F)

68
68
68
68
68
68
68
68
68
68
68
69
69
69
70
70
71
71
72
73
74
75
77
78
79
81
83
84
86
88
89
91
93
94
96
98

100
102
104
106
108

TC # 201
(OF)

68
69
68
68
69
69
68
69
69
69
69
69
69
69
70
70
71
72
72
73
74
75
77
78
80
81
83
84
86
88
90
91
93
95
97
98

100
102
104
106
108

•A P0 e

100
9411*O



Project No. 97257 TVA / TSI November 17, 1994

Time TC # 196 TC # 197 TC # 198 TC # 199 TC # 200 TC # 201

(mrin) (OF) (0 F) (0F) (0F) (OF) (0F)

41 126 113 110 109 110 110

42 128 115 112 111 112 112

43 131 118 1114 113 114 114

44 134 120 116 115 116 116

45 137 123 118 117 118 118

46 140 125 121 119 120 120

47 142 127 123 121 122 122

48 145 130 125 124 124 125

49 148 132 127 126 127 127

50 151 135 129 128 129 129

51 153 137 132 130 131 131

52 156 139 134 133 134 134

53 159 142 136 135 136 136

54 161 144 139 137 138 138
55 164 147 141 140 141 141

56 166 149 144 142 143 143

57 169 152 146 144 146 146

58 172 154 149 147 148 148
59 174 156 151 149 151 151

60 177 159 153 152 153 153

Max Temp: 177 159 153 152 153 153

Max Allowed: 394 393 393 393 393 393

(oeL A PO,

0$
10 A

'90 I*



November 17, 1994

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

'9004A '9

TC # 205
(OF)

TC # 206
(OF)

TC # 202
(OF)

69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
71
71
72
73
73
74
76
77
78
80
81
83
84
86
88
90
91
93
95
97
99

100
102
104
106
108

TC # 203 T4
(0F)

69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
71
71
72
73
74
75
76
77
79
80
81
83
85
86
88
90
91
93
95
97
98

100
102
104
106

,4GA
e

C # 204
(OF)

69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
71
71
72
72
73
74
75
76
77
79
80
82
83
85
86
88
89
91
93
94
96
98

100
101
103

Io,

68
68
68
68
68
68
68
68
68
69
69
69
69
69
69
70
70
70
71
72
72
73
74
75
77
78
79
81
82
84
85
86
88
90
91
93
94
96
97
99

101

TC # 207
(0 F)

68
68
68
68
68
68
68
68
68
68
68
68
68
69
69
69
70
70
71
72
72
73
74
75
76
77
79
80
81
82
84
85
87
88
89
91
92
93
95
97
98

Project No. 97257 TVA / TSI



Project No. 97257

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 # 202 TC # 203 TC # 204
(0F) (0F) (OF)

110
112
114
116
118
120
122
124
127
129
131
133
135
138
140
142
145
147
150
152

152
394

108
109
111
113
115
117
120
122
124
126
128
130
132
134
136
139
141
144
146
148

148
394

105
107
109
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
141
143

143
394

November 17,W 9I

TC # 205 TC # 206 TC # 207
(0F)

103
104
106
108
110
111
113
115
117
119
121
122
124
126
128
130
133
135
137
139

139
393

(0F)

100
102
104
105
107
109
111
112
114
116
118
120
121
123
125
127
129
131
133
135

135
393

(0F)

100
101
103
104
106
108
109
111
113
115
116
118
120
122
124
125
127
129
131
133

133
393

4 A P0

0A

Ip0
01940.



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 208
(OF)

68
68
68
68
68
68
68
68
68
68
68
69
69
69
69
70
70
71
71
72
73
73
74
75
76
78
79
80
81
82
84
85
86
88
89
90
92
93
95
96
98

November 17, 1994TVA / TSI

TC # 209 TC # 210 TC # 211 TC # 212 TC # 213
(0F)

67
67
67
67
67
67
67
67
68
68
68
68
68
68
68
68
69
69
70
70
71
72
72
73
74
75
76
77
78
79
81
82
83
84
86
87
88
90
91
92
94

4eC

(0F)

67
67
67
67
67
67
67
67
67
67
68
68
68
68
68
68
68
69
69
70
70
71
72
73
73
74
75
76
77
78
79
.81
82
83
84
86
87
88
89
91
92

(0F)

67
67
67
67
67
67
67
67
67
67
67
68
68
68
68
68
68
69
69
70
70
71
72
72
73
74
75
76
77
78
79
80
81
83
84
85
86
88
89
90
91

(OF)

67
67
67
67
67
67
67
67
67
67
68
68
68
68
68
68
69
69
69
70
70
71
72
73
73
74
75
76
77
79
80
81
82
83
84
86
87
88
90
91
92

(0 F)

68
68
68
68
68
68
68
68
68
68
69
69
69
69
69
70
70
70
71
71
72
72
73
74
75
76
77
78
79
80
81
82
83
84
86
87
88
90
91
92
94

p 0
4.

A

4AT2



Z77

November 17, 1994TVA / TSIProject No. 97257

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 # 208
(0F)

99
101
102
104
105
107
109
110
112
114
115
117
119
121
122
124
126
128
129
131

131
393

TC # 209 T(
(0 F)

95
97
98
99

101
102
104
106
107
109
111
112
114
116
117
119
121
123
124
126

126
392

A

# 210
(0F)

93
95
96
97
99

100
102
104
105
107
108
110
111
113
115
117
118
120
122
123

123
392

TC # 211
(0F)

93
94
95
97
98

100
101
103
104
106
108
109
111
113
114
116
118
119
121
123

123
392

TC # 212
(0F)

94
95
97
98

100
101
103
104
106
108
109
111
113
114
116
118
119
121
122
124

124
392

TC # 213
(0 F)

95
97
98

100
101
103
104
106
108
109
111
112
114
116
117
119
120
122
124
126

126
393

0.

10 R 1



Project No. 97257

Time
(min)

TC # 214
(OF)

N b , 19
November 17, 1994TVA / TSI

TC # 215
(OF)

4r'G

0

TC # 216
(OF)

TC # 217
(OF)

68
68
68
68
68
68
68
68
68
68
69
69
69
70
70
71
72
73
74
76
77
79
81
83
85
87
89
91
93
96
98

100
103
105
108
110
112
115
117
120
122

TC # 218
(OF)

68
68
68
68
68
68
68
68
68
68
69
69
70
70
71
73
74
75
77
79
82
84
86
89
92
95
97

100
104
107
110
113
116
120
123
126
129
133
136
139
142

TC # 219
(0F)

68
68
68
68
68
68
68
68
68
68
68
69
69
70
71
72
73
75
77
79
81
83
86
88
91
93
96
99

102
105
109
112
115
118
121
125
128
131
134
138
141

4.

101 ¶ 0'



Project No. 97257

Time
(min)

TC # 214
(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:

95
97
98
99

101
102
104
105
107
108
110
111
113
114
116
117
119
120
122
124

124
393

TC # 215
(OF)

90
91
93
94
95
96
98
99

100
101
103
104
105
107
108
109
111
112
113
115

115
393

Zt)i

November 17, 1994TVA / TSI

TC # 216
(OF)

85
86
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103

103
393

4 0A

0

TC # 217
(0F)

125
127
130
133
135
138
140
143
146
149
151
154
156
159
162
164
167
169
171
173

173
393

TC # 218
(OF)

145
149
152
155
158
162
165
169
172
176
179
182
185
188
191
194
196
198
200
202

202
393

TC # 219
(OF)

144
147
150
153
157
160
164
167
171
174
178
181
184
187
190
193
195
198
200
202

202
393

O.*

VO C9
* 10#A'



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 220
(0F)

68
68
68
68
68
68
68
68
68
68
68
68
68
69
69
70
71
72
73
74
75
77
79
81
82
84
86
89
91
93
96
98

100
103
106
108
111
113
116
119
121

TC # 223 TC # 224
(0 F) (OF)

TC # 221 TI
(0F)

69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
71
71
72
73
74
75
76
78
79
81
82
84
86
88
90
91
93
95
97
99

101
102
104
106
108
110

0• °

C # 222
(0F)

68
68
68
68
68
68
68
68
68
68
68
68
69
69
69
70
70
71
72
73
74
75
76
78
79
81
82
84
86
88
89
91
93
94
96
98
99

101
103
104
106

Poe

'7V
019

TVA / TSI November 17, 1994

67
67
67
67
67
67
67
67
68
68
68
68
68
68
69
69
70
71
72
73
74
75
76
78
79
81
82
84
86
87
89
91
92
94
95
97
99

100
102
103
105

68
68
68
68
68
68
68
68
68
68
68
68
68
69
69
70
70
71
72
73
74
75
77
79
80
82
83
85
87
88
90
92
93
95
97
98

100
101
102
104
106

TC # 225
(OF)

69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
71
72
72
73
74
75
76
77
79
80
82
84
85
87
89
90
92
93
95
97
98

100
101
103
104
106



November 17, 1994TVA / TSIProject No. 97257

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 # 220
(OF)

124
127
129
132
135
138
141
144
147
150
153
156
159
162
164
167
170
172
175
177

177
393

TC # 221 T(
(OF)

112
114
117
119
121
124
126
129
131
134
136
139
141
144
146
149
151
154
156
158

158
394

A

0 f1tAl 0

# 222
(0F)

108
110
112
114
116
118
120
122
124
126
129
131
133
135
138
140
142
145
147
150

150
393

TC # 223
(OF)

107
108
110
112
114
116
118
120
122
124
126
128
130
132
135
137
139
141
144
146

146
392

TC # 224
(0F)

107
109
111
113
115
116
118
120
122
124
126
128
130
133
135
137
139
141
144
146

146
393

TC # 225
(0 F)

107
109
111
113
114
116
118
120
122
124
126
128
130
132
134
136
138
141
143
145

145
394

p0 /4.
A



Project No. 97257

Time
(min)

TC # 226
(0 F)

69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
71
71
72
73
74
75
76
77
79
80
81
83
84
86
88
90
91
93
94
96
97
99

100
102
104
105

TC # 227
(0 F)

TC # 228
(0F)

69

69

69
69

69

69

69

69
69

69
69

69

69

70

70

70

71

71

72

73

74

75

76

77

79

80

81
83

85
86
88
89
91

93
94
96

97

99

100

102

103
A

0

69
69
69
69
69
69
69
69
69
69
69
69
69
70
70
70
71
71
72
72
73
74
75
77
78
79
81
82
84
85
87
88
90
91
93
94
96
97
99

100
102

TC # 229
(0F)

70

70

70

70
70

70

70

70
70

70

70

70

70

70

71

71

72

72

73

73
74

75

76

77

79

80

81
83

84
86
87
89
90

91
93
94

96

97

99
100

101

TC # 230
(0 F)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
72
72
73
74
75
76
77
78
80
81
82
84
85
86
88
89
91
92
93
95
96
97
99

100

TC # 231
(0F)

69
69
69
69
69
69
69
69
69
69
69
70
70
70
70
71
71
72
72
73
74
75
76
77
78
79
80
82
83
84
85
87
88
89
91
92
93
94
96
97
98

p
0 I *

'900 '9
4XI

17, 1994NovemberTVA / TSI



November 17, 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:

0 *Cs P A*

00

40of,,To

TC # 226
(OF)

107
109
110
112
114
116
118
120
122
124
125
127
129
131
134
136
138
140
142
145

145
394

TC # 227
(OF)

105
106
108
110
111
113
115
117
119
121
123
124
126
128
130
133
135
137
139
141

141
394

TC # 228
(OF)

103
105
106
108
109
111
113
115
116
118
120
122
124
126
128
130
132
134
136
138

138
394

TC # 229
(0F)

102
104
105
107
108
110
112
113
115
117
118
120
122
124
126
127
129
131
133
135

135
395

TC # 230
(OF)

101
102
104
105
107
108
110
111
113
115
116
118
120
121
123
125
127
128
130
132

132
395

TC # 231
(0 F)

99
100
102
103
104
106
107
109
110
112
113
115
117
118
120
122
124
125
127
129

129
394

Project No. 97257 TVA / TSI



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 232
(OF)

TC # 233
(0F)

TC # 234
(0F)

4 GA

0

TC # 235
(OF)

TC # 236
(0 F)

TC # 237
(0 F)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
71
72
72
73
73
74
75
76
76
77
78
79
80
81
82
83
84
86
87
88
89
90
91

0.-
t

10

17, 1994TVA / TSI November



November 17,TVA / TSIProject No. 97257

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 # 232 TC # 233
(0 F) (0F)

96
97
99

100
101
102
104
105
106
108
109
111
112
114
115
117
119
120
122
124

124
394

94
95
97
98
99

100
101
103
104
106
107
108
110
111
113
114
116
117
119
121

121
394

0

10 '

1994

T( # 234
(0 F)

93
94
96
97
98
99

100
102
103
104
106
107
108
110
111
113
115
116
118
119

119
394

TC # 235
(0F)

92
93
94
96
97
98
99

100
.102
103
104
106
107
109
110
111
113
115
116
117

117
394

TC # 236
(0F)

92
93
95
96
97
98

100
101
102
104
105
106
108
109
111
112
114
115
117
118

118
394

•0.

TC # 237
(0F)

93
94
95
96
97
99

100
101
103
104
105
107
108
109
111
112
114
115
117
118

118
395



Project No. 97257

Time
(min)

TC # 238
(0F)

November i•7- 4994TVA / TSI

TC # 239
(OF)

69
69
69
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
72
72
73
73
74
75
76
77
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

0.

TC # 240
(OF)

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
71
71
71
72
72
72
73
73
73
74
75
75
76
77
77
78
79
79
80
81
82
82
83
84
85

A O .1

10 011A '0



Project No. 97257

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 # 238
(0 F)

93
95
96
97
98

100
101
102
103
105
106
108
109
110
111
113
114
116
117
118

118
395

November 17, 1994TVA / TSI

TC # 239 TC # 240
(OF) (OF)

92 86
93 86
95 87
96 88
97 89
98 90
99 90

100 91
101 92
103 93
104 94
105 95
106 96
107 97
109 97
110 98
111 99
112 100
113 101
115 102

115 102
394 395

4 A P 0 .

'V
VO*PT



Project No. 97257 TVA/TSI November 17, 1994

Time TC #241 TC #242 TC #243 TC #244 TC #245 TC #246
(min) (OF) (OF) (0 F) (OF) (0 F) (OF)

0 70 70 69 69 71 70
1 70 70 69 69 71 70
2 70 70 69 69 71 70
3 70 70 70 69 71 70
4 70 70 70 69 71 70
5 71 72 72 70 71 70
6 73 74 74 70 71 70
7 75 77 77 72 71 70
8 77 81 81 73 72 70
9 80 85 85 75 72 70

10 83 90 89 77 73 71
11 86 95 94 80 74 71
12 90 100 99 83 75 72
13 94 106 104 86 77 73
14 97 il1 109 89 79 74
15 101 116 113 92 81 75
16 105 120 118 95 82 77
17 108 125 123 99 85 78
18 112 130 127 102 87 80
19 115 135 131 106 90 82
20 119 139 136 109 92 84
21 122 143 140 113 95 86
22 126 147 144 116 98 88
23 129 151 148 120 100 90
24 132 155 152 123 103 92
25 135 159 156 126 106 95
26 138 163 160 130 108 97
27 141 167 164 133 ill 99
28 144 170 167 136 114 101
29 147 174 172 140 117 104
30 150 178 175 143 119 106
31 153 181 179 146 122 108
32 156 185 182 149 125 110
33 159 188 185 152 127 113
34 162 192 188 155 130 115
35 165 196 191 158 133 117
36 169 198 195 162 136 120
37 172 201 198 164 138 122
38 176 204 201 167 141 124
39 182 207 203 170 144 127
40 185 209 206 173 146 129

4 A P o.

0 Ap

'6Vt-O



Project No. 97257

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 # 241
(OF)

185
187
190
191
193
195
196
198
199
201
202
204
205
207
208
210
211
212
213
213

213
395

TC # 242
(OF)

211
212
214
214
215
216
217
217
218
219
220
221
223
224
225
226
228
230
232
234

234
395

TVA/TSI

TC # 243
(OF)

208
210
211
212
213
214
215
215
216
217
218
219
221
222
223
224
226
228
230
232

232
394

,f
#4.C

0

November

TC # 244
(0 F)

176
179
181
183
186
188
189
191
193
194
196
197
198
200
201
202
204
205
207
208

208
394

TC # 245 TC # 246
(0F) (0 F)

149

151
154

156

159
161
163
166

168

170

172

174

176

178

179

181
183

185
187

188

188
396

132

134
136
139
141
144

146

148

151
153
155
157

160

162

164

166

168
170

172

174

174

395

p 0
/

A

VO

17, 1994



4~3
Project No. 97257 TVA/TSI November 17, 1994

Time TC # 247 TC # 248 TC # 249 TC # 250 TC # 251 TC # 252
(min) (OF) (0F) (0 F) (0F) (OF) (0 F)

0 70 70 70 70 69 69
1 70 70 70 70 69 69
2 70 70 70 70 69 70
3 70 70 70 70 69 69
4 70 70 70 70 69 70

5 70 70 70 70 69 70

6 70 70 70 70 69 70
7 70 70 70 70 69 70

8 70 70 70 70 69 70
9 70 70 70 70 70 70

10 71 70 70 70 70 70

11 71 71 71 71 70 7.0

12 72 71 71 71 71 71
13 72 72 72 72 71 71
14 73 72 72 72 72 72
15 74 73 73 73 73 73

16 75 74 74 74 74 74
17 77 75 75 75 75 75

18 78 76 76 76 76 76
19 80 78 77 77 77 77

20 81 79 78 79 79 78
21 83 81 80 80 80 79
22 85 82 81 82 81 81

23 86 84 83 83 83 82
24 88 86 84 85 84 83

25 90 87 86 86 86 85

26 92 89 88 88 87 86

27 94 90 89 89 89 88
28 95 92 91 91 90 89
29 97 93 92 92 91 90
30 99 95 93 94 93 91
31 101 97 95 95 94 93
32 103 99 97 96 95 94
33 105 100 98 98 97 96
34 107 102 100 99 98 97

35 109 104 101 101 100 99
36 111 106 103 102 101 100
37 114 108 105 104 103 101

38 116 110 106 105 104 103

39 118 111 108 107 106 104

40 120 113 110 109 108 106

CCA P0 ,0ý

00

I1 V

Of6, T 0~



November 17, 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 # 247 TC # 248 TC # 249
(0F) (OF) (0F)

122
124
127
129
131
133
136
138
140
142
145
147
149
151
154
156
158
160
162
165

165
395

116
118
120

122
124
126
128
130
132
135
137
139
141
144
146
148
150
152
154
157

157
395

112
113
115
117
119
121
123
125
127
129
132
134
136
138
140
142
145
147
149
151

151
395

A

TC # 250 TC # 251 TC # 252
(OF)

110
112
114
116
117
119
121
123
125
127
129
131
133
135
138
140
142
144
146
148

148
395

(0 F)

109
111
112
114

116
118
119
121
123
125
127
129
131
133
135
137
139
141
143
145

145
394

(0F)

108
•109

111
112
114
116
117
119
121
123
124
126
128

130
132
134

136
138

140

142

142

394

0'.

10 ft
,V401

TVA/TSIProject No. 97257



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
1.8
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

TC # 253
(0F)

71
71
71
71
71
71
71
71
71
71
71
72
72
72
73
74
74
75
76
77
79
80
81
83
84
85
86
88
89
90
92
93
94
96
97
99

100
101
103
104
106

TC # 254
(0F)

70
70
70
70
70
70
70
70
70
71
71
71
72
72
72
73
74
75
76
77
78
80
81
82
83
85
86
87
89
90
91
93
94
95
97
98

100
101
102
104
106

TVA/TSI

TC # 255
(0F)

70
70
70
70
70
70
70
70
70
70
70
71
71
72
72
73
74
75
76
77
78
79
80
82
83
84
86
87
88
89
91
92
93
95
96
98
99

101
102
104
105

4 A P .

00

00AT

17, 1994

TC # 256
(OF)

TC # 257
(0 F)

70
70
70
70
70
70
70
70
70
71
71
71
72
72
73
73
74
75
76
77
78
79
81
82
83
84
86
87
88
90
91
92
94
95
97
98
99

101
102
104
105

November

TC # 258
(0F)

61
61
61
61
61
61
62
62
62
62
63
63
63
64
64
65
66
66
67
68
69
70
72
73
74
75
77
78
80
81
83
84
86
87
89
90
92
93
95
96
98



Project No. 97257 TVA/TSI November 1

Time
(min)

Max Temp:
Max Allowed:

TC # 253
(0F)

108
109
111
112
114
116
117
119
121
122
124
126
128
130
131
133
135
137
139
141

141
396

TC # 254 TC # 255
(0F) (0F)

107
109
110
112
114
115
117
119
120
122
124
126
128
129
131
133
135
137
139
141

141
395

0

107
108
110
111
113
115
117
118
120
122
124
125
127
129
131
133
135
136
138
140

140
395

TC # 256 TC # 257 TC # 258
(OF)

107
108
110
111
113
115
116
118
120
121
123
125
127
129
130
132
134
136
138
139

139
395

(0F)

101
102
104
106
107
109
110
112
114
115
117
119
121
122
124
126
128
129
131
133

133
386

(0F)

99
101
102
104
106
107
109
110
112
114
115
117
119
120
122
124
126
127
129
131

131
386

P0

10 to
If,
0*I1

7, 1994



Project No. 97257

Time
(min)

TC # 259
(0F)

TC # 260
(0F)

TVA/TSI

TC # 261 . TC # 262
(0 F) (0F)

A

0

TC # 263
(0 F)

61
61
61
62
62
62
62
62
63
63
63
63
64
64
65
66
66
67
68
70
71
72
73
74
75
77
78
79
81
82
83
84
86
87
89
90
91
93
95
96
97
p 0 .

November

TC # 264
(0F)

60
60
60
61
61
61
61
61
61
62
62
62
62
63
63
64
64
65
65
66
67
67
68
69
70
71
72
73
74
75
76
77
78
80
81
82
83
84
86
87
88

f CO
I9 0 1 T

17, 1994



Project No. 97257

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 # 259
(0F)

99
100
102
103
105
106
108
109
111
113
115
116
118
120
121
123
125
126
128
129

129
386

TC # 260
(0F)

99
100
102
103
105
106
108
109
111
112
114
116
117
119
120
122
124
125
127
129

129
385

TVA/TSI

TC # 261
(OF)

99
100
102
103
105
106
108
109
111
112
114
115
117
118
120
121
123
125
126
128

128
386

TC # 262 TC # 263
(0 F) (0F)

97
99

100
101
103
104
106
107
108
110
111
113
114
116
117
118
120
121
123
124

124
385

95
97
98
99

100
102
103
104
106
107
108
109
111
112
113
114
115
117
118
119

119
385

,f A A o.
0A

VO Co
I* Ap,

0jRATO'

November 17, 1994

TC # 264
(0F)

89
90
91
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109

109
385



Project No. 97257 TVA/TSI November 17, 1994

Time TC #265 TC #266 TC #267 TC #268 TC #269 TC #270
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 61 61 61 60 61 59
1 62 61 61 60 61 59
2 62 61 61 60 61 60
3 62 62 61 60 61 60
4 63 63 62 61 62 60
5 65 64 64 61 62 60
6 67 67 66 61 62 60
7 70 71 68 62 62 61
8 73 75 72 64 63 61
9 76 79 75 65 63 61

10 80 84 79 67 64 61
11 83 89 83 69 65 62
12 87 94 87 71 66 63
13 91 99 92 74 67 63
14 95 104 96 77 69 .64

15 99 109 101 79 70 66
16 103 114 105 82 72 67
17 106 118 110 86 74 68
18 110 123 115 89 76 70
19 114 128 119 92 79 72
20 118 132 124 95 81 74
21 121 137 128 99 83 75
22 125 141 133 102 86 77
23 128 145 137 106 88 79
24 132 150 142 109 91 81
25 135 154 146 113 94 83
26 138 158 150 116 96 86
27 142 162 155 119 99 88
28 145 166 159 122 102 90
29 148 170 164 126 104 92
30 151 174 168 129 107 94
31 154 178 172 133 110 97
32 157 181 176 136 112 99
33 160 185 180 139 115 102
34 164 189 183 142 118 104
35 167 192 187 145 121 106
36 171 196 191 148 123 109
37 175 199 194 151 126 ill

38 179 201 198 154 129 113
39 181 204 201 157 131 116
40 185 206 204 160 134 118

,eCA P .

0# .'1*



Project No. 97257

Time TC # 265 TC # 266 TC # 267
(min) (OF) (OF) (OF)

Max Temp:
Max Allowed:

187
190
192
195
197
200
202
204
205
206
207
208
209
210
210
211
212
213
214
215

215
386

207
209
210
211
212
213
214
215
216
218
219
221
223
225
226
229
231
233
235
237

237
386

TVA/TSI November
- .

17, 1994

206
207
208
209
209
210
210
210
211
212
212
214
215
216
217
219
220
222
224
226

226
386

TC # 268
(0F)

163
166
169
172
175
177
180
182
184
186
188
189
191
192
193
194
196
197
198
199

199
385

TC # 269
(0F)

137
139
142
145
147
150
152
155
157
160
162
164
166
168
170
172
174
176
178
180

180
386

TC # 270
(0F)

121
123
126
128
131
133
136
138
140
143
145
148
150
153
155
157
159
161
164
166

166
384

A
0.4.AP
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Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 271 TC # 272
(OF) (0F)

59
60
60
60
60
60
61
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Project No. 97257 TVA/TSI November 17, 1994

Time TC # 295 TC # 296 TC # 297 TC # 298 TC # 299 TC # 300
(min) (0F) (OF) (0F) (OF) (OF) (OF)

0 65 65 65 64 65 64
1 65 65 65 64 65 64
2 65 65 65 64 65 64
3 65 65 65 64 65 64
4 65 65 65 64 65 64

5 65 65 65 65 65 64

6 65 65 65 65 65 64
7 65 65 65 65 65 64
8 65 65 65 65 65 64
9 65 65 65 65 65 64

10 66 65 65 65 65 65
11 66 65 66 66 66 65
12 66 66 66 66 66 65
13 67 66 66 66 66 66
14 67 67 67 67 67 66
15 68 67 68 68 68 67
16 69 68 69 68 68 68
17 70 69 70 70 70 69
18 71 70 71 71 70 70
19 73 72 72 72 72 71
20 74 73 73 73 73 72
21 76 75 75 74 74 73
22 78 76 76 76 75 74
23 79 78 77 77 77 76
24 81 80 79 79 78 77
25 83 81 81 81 80 79
26 85 83 82 82 82 80
27 86 85 84 84 83 82
28 88 87 86 85 85 83

29 90 88 87 87 86 85
30 92 90 89 89 88 86

31 93 92 91 90 89 88
32 95 93 92 92 91 90

33 97 95 94 93 92 91
34 99 96 95 95 94 92
35 101 98 97 96 95 94

36 103 100 98 98 97 95
37 105 101 100 99 98 97
38 107 103 • 101 101 99 98

39 109 105 103 102 101 99

40 111 107 105 104 102 101
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Project No. 97257 TVA/TSI

Time TC # 295 TC # 296 TC # 297 TC # 298
(min) (0F) (0F) (0F) ( 0F)
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Project No. 97257 TVA/TSI November 17, 1994

Time TC # 301 TC # 302 TC # 303 TC # 304 TC # 305 TC # 306
(min) (OF) (OF) (OF) (0F) (OF) (0F)

0 65 65 64 65 65 65
1 65 65 64 65 65 65
2 65 65 64 65 65 65
3 65 65 64 65 65 65
4 65 65 64 65 65 65
5 65 65 64 65 65 65
6 65 65 65 65 65 65
7 65 65 65 65 65 65
8 65 65 65 65 65 65
9 65 65 65 65 65 65

10 65 66 65 66 66 65
11 66 66 65 66 66 65
12 66 66 66 66 66 66
13 66 66 66 67 66 66
14 67 67 67 67 67 66
15 67 67 67 68 67 67
16 68 68 68 68 68 68
17 69 69 69 69 69 68
18 70 70 70 70 70 69
19 71 70 70 71 70 70
20 72 72 72 72 72 71
21 73 73 73 73 73 72
22 75 74 74 74 74 73
23 76 75 75 75 75 74
24 77 77 77 77 76 75
25 79 78 78 78 77 76
26 80 79 79 79 79 77
27 82 81 81 81 80 79
28 83 82 82 82 82 80
29 85 84 84 84 83 82
30 86 85 85 85 85 83
31 88 87 87 87 86 85
32 89 88 88 88 88 86
33 91 90 90 90 89 88
34 92 91 91 91 91 89
35 93 93 93 93 92 90
36 95 94 94 94 93 92
37 96 95 95 95 95 93
38 98 97 97 97 96 95
39 99 98 98 98 98 97
40 100 100 100 100 99 98
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November 17, 1994
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November 17, 1994TVA/TSI

Time TC # 307 TC # 308 TC # 309
(min) (0F) (OF) (OF)
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Project No. 97257 TVA/TSI November 17, 1994

Time TC #313 TC #314 TC #315 TC #316 TC #317 TC #318
(min) (0 F) (0 F) (0 F) (OF) (0 F) (0 F)

0 66 65 65 64 65 64
1 66 65 65 64 65 64
2 66 65 65 64 65 64
3 66 65 65 65 65 64
4 66 66 66 65 65 64
5 68 67 67 65 66 64
,6 69 69 69 66 66 65
7 71 72 72 67 66 65
8 74 75 75 68 66 65
9 77 79 78 70 67 65

10 80 83 81 72 68 66
1 1 83 88 85 73 68 66
12 87 92 89 76 70 67
13 91 97 93 78 71 68
14 94 102 97 81 72 68
15 98 106 102 83 74 70
16 102 111 106 86 75 71
17 106 115 110 89 77 72
18 109 120 114 92 79 74
19 113 124 118 95 81 76
20 117 129 122 98 84 77
21 120 133 126 101 86 79
22 124 137 129 104 88 81
23 128 141 133 107 91 83
24 131 145 137 110 93 85
25 135 149 141 113 96 87
26 138 153 145 116 98 89
27 142 157 148 119 101 91
28 145 161 152 122 103 94
29 149 165 156 125 106 96
30 153 170 160 128 108 98
31 156 174 164 131 i11 100
32 160 178 168 134 113 103
33 163 181 172 137 116 105
34 167 185 175 140 118 107
35 170 189 178 143 121 110
36 173 192 182 146 124- 112
37 177 196 185 149 126 114
38 180 199 189 152 129 117
39 183 202 192 154 131 119
40 186 205 195 15-7 134 121
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November 17, 1994TVA/TSIProject No. 97257

Time
(min)
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TC # 319 TC # 320 TC # 321
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Time
(min)
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147
149
152
154

154
389

TC # 322 TC # 323 TC # 324

110
112
114
116
118
120
122
124
126
128
131
133
135
137
140
142
144
146
149
151

151
391

(OF)

109
111
113
115
117
119
121
1 23
125
127
129
131
133
135
138
140
142
144
146
148

148
392

(0F)

108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
145
147

147
392

0eP A A#

00

*OftAl'f

TVA/TSI November
17 1 .

17, 1994

(0F)

107
109
111
113
115
117
118
120
122
124
126
128
131
133
135
137
139
141
143
145

145
392

Max Temp:
Max Allowed:



Project No. 97257

Time
(min)

TC # 325
(OF)

67
67
67
67
67
67
67
67
67
67
68
68
68
69
69
70
71
72
73
74
75
77
78
79
81
82
83
85
86
88
89
90
92
93
95
96
98
99

101
103
104

TVA/TSI

TC # 326 TC # 327
(0F) (0F)

67
67
67
67
67
67
67
67
67
68
68
68
68
69
70
70
71
72
73
74
75
76
78
79
80
82
83
84
86
87
89
90
91
93
95
96
97
99

100
102
104

TC # 328
(0F)

67
67
67
67
67
67
67
67
67
67
68
68
68
69
69
70
71
72
73
74
75
76
77
79
80
81
83
84
86
87
88
90
91
93
94
95
97
98

100
101
103

PG
A

67
67

67

67

67

67

67

67

67
68

68

68

68

69

70

70

71
72

73
74

75

77

78

79
80

82

83
84

86
87
89

90
91

93
94

96
97

99
100

102

103

TC # 329
(0F)

67
67
67
67
67
67
67
67
67
67

68
68
68
69
69

70
71
72
73
74
75
76
77
79
80
81
82
84
85
87
88
89
91
92
94
95
97
98
99

101
102

November 17, 1994

TC # 330
(0F)

67
67
67
67
67
67
67
67
67
68
68
68
68
69
69
70
71
71
72
73
74
75
76
78
79
80
81
83
84
86
87
88
90
91
93
94
96
97
99

100
101

Po

OR-T



Project No. 97257

Time TC # 325 TC # 326 TC # 327
(min) (0F) (0F) (0F)

106
108
109
111
113
115
117
118
120
122
124
126
128
130
132
135
136
139
141
143

143
392

105
107
109
110
112
114
116
118
120
122
124
126
127
129
131
133
135
137
139
141

141
392

104
106
108
109
111
113
114
116
118
120
122
124
126
128
130
131
133
135
137
139

139
392

0

TC # 328 TC # 329 TC # 330
(OF)

104

106
108
109
111
112
114
116
117
119
121
123
125
127
129
131
132
135
136
138

138
392

(OF)

103
105
106
108
109
110
112
113
115
117
118
120
122
124
126
128
130
131
133
135

135
392

(0 F)

103
104
105
106
108
109
111
112
113
115
117
118
120
122
124
125.
127
129
131
133

133
392

PoA

'V -T

TVA/TSI November
17, 1994

17, 1994

Max Temp:
Max Allowed:



TVA/TSI November 17, 1994Project No. 97257

Time TC # 331 TC # 332 TC # 333 TC # 334 TC # 335 TC # 336
(min)

0
1
2
3
4
5
6
7
8
9

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

(OF)

67
67
67
67
67
67
67
68
68
68
68
68
69
69
70
70
71
72
73
74
75
76
77
79
80
81
82
84
85
87
88
89
91
92
93
95
96
98
99

100
102

(OF)

68
68
68
68
68
68
68
68
68
68
68
69
69
70
70
71
72
73
74
75
76
77
78
80
81
82
84
85
86
88
89
90
92
93
94
96
97
99

100
101
103

(OF)

67
67
67
67
67
67
67
67
67
68
68
68
69
69
70
70
71
72
73
74
76
77
78
79
81
82
83
84
86
87
88
90
91
92
93
95
96
97
99

100
102

,ýC*A P0

00

(0 F)

67
67
67
67
67
67
67
67
67
67
67
68
68
69
69
70
71
72
73
74
75
76
77
78
80
81
82
83
84
86
87
88
90
91
92
93
95
96
97
99

100

(OF)

67
67
67
67
67
67
67
67
67
67
68
68
68
69
69
70
71
71
72
73
74
75
77
78
79
80
81
82
83
84
86
87
88
89
90
91
93
94
95
96
98

(OF)

67
67
67
67
67
67
67
67
67
67
67
68
68
68
68
69
70
70
71
72
72
73
74
75
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91



Project No. 97257

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 # 331
(OF)

103
104
106
107
108
110
111
113
114
116
117
119
121
122
124
126
127
129
131
132

132
392

TC # 332
(OF)

104
105
107
108
109
111
112
114
115
117
119
120
122
124
125
127
128
130
132
133

133
393

TVA/TSI

TC # 333
(OF)

103
104
106
107
108
110
111
113
114
116
117
119
120
122
124
125
127
128
130
131

131
392

0

,J. J

November 17, 1994

TC # 334
(OF)

101
102
104
105
106
107
109
110
111
113
114
116
117
118
120
121
123
124
126
127

127
392

TC # 335
(OF)

99
100
101
102
103
104
106
106
108
109
110
111
112
113
114
115
117
118
119
120

120
392

TC # 336
(0F)

92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
106
107
108
109
110

110
392

Po

*P

V, 'o

1*O #0

of,,T Al



Project No. 97257

TC # 337 TC # 338 TC # 339
(0F) (0F) (0F)

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

67
67
67
67
68
68
70
72
75
78
82
85
89
93
97

101
105
108
112
116
120
123
127
130
134
137
140
143
147
150
153
156
160
163
166
169
173
176
179
181
185

67
67
67
67
68
69
71
74
77
81
86
90
95

100
105
110
114
119
124
128
132
137
141

.145
149
153
156
160
163
167
171
174
178
182
185
189
192
196
199
204
208

TC # 340 TC # 341 TC # 342

67
67
67
67
68
69
71
73
76
79
82
86
90
95
99

103
107
111
115
119
124
127
131
135
139
143
147
150
154
157
160
163
167
170
174
177
180
184
187
190
193

(0 F)

67
67
67
67
67
67
67
68
68.
70
71
73
75
77
79
82
85
87
90
93
96
99

102
105
108
111
115
118
120
124
126
129
132
135
138
141
144
147
149
!52
155

(OF)

67
67
67
67
67
67
67
68
68
68
69
69
70
71
72
74
75
77
79
81
83
85
88
90
92
95
97
99

102
104
107
109
111
114
116
119
121
124
126
129
131

,60CA 00

0A

Oft Al

TVA/TSI November 17, 1994

(OF)

67
67
67
67
67
67
67
67
67
68
68
68
69
69
70
71
72
74
75
77
78
80
82
83
85
87
89
90
92
94
96
98

100
102
104
107
109
111
113
115
117



November 17, 1994

Time TC # 337 TC # 338 TC # 339
(min) (OF) (0F) (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:

187
189
191
193
195
197
199
200
202
203
204
205
206
207
208
209
210
211
212
212

212
392

210
211
212
213
214
214
215
215
216
216
216
217
218
219
221
222
224
226
228
230

230
392

0

197
200
203
206
209
211
212
212
212
212
213
214
214
214
215
215
216
217
219
221

221
392

TC # 340 TC # 341 TC # 342
(OF)

158

160

163

166
169
172

175
177

179

181
182

184

185
187

188
190

191
192

194

195

195

392

(OF)

134
136
138
141
144
146
149
151
153
156
158
160
162
164
166
168
169
171
173
175

175
392

(OF)

120
122
124
126
129
131
133
136
138
140
142
145
147
149
151
153
155
157
159
161

161
392

p0 1
$4

IVV
*oft AT 0

Project No. 97257 TVA/TSI



Project No. 97257 TVA/TSI November 17, 1994-

Time TC #343 TC #344 TC #345 TC #346 TC #347 TC #348
(min) (OF) (OF) (OF) (0 F) (OF) (0 F)

0 67 67 67 67 67 67
1 67 67 67 67 67 67
2 67 67 67 67 67 67
3 67 67 67 67 67 67
4 67 67 67 67 67 67
5 67 67 67 67 67 67
6 67 67 67 67 67 67
7 67 67 67 67 67 67
8 67 67 67 67 67 67
9 67 67 67 67 67 67

10 68 68 67 67 68 68
1 1 68 68 68 68 68 68
12 68 68 .68 68 68 68
13 69 69 68 68 69 68
14 70 69 69 69 69 69
15 70 70 69 70 70 70
16 71 71 70 70 71 70
17 72 72 71 71 72 71
18 73 73 72 72 73 72
19 75 74 73 73 74 73
20 76 75 74 75 75 74
21 78 77 76 76 77 76
22 79 78 77 77 78 77
23 81 80 79 79 79 78
24 82 81 80 80 81 80
25 84 83 81 81 82 81
26 85 84 83 83 83 82
27 87 86 84 84 85 84
28 89 87 86 85 86 85
29 90 88 87 87 87 87
30 92 90 89 88 89 88
31 93 91 90 90 90 90
32 95 93 91 91 91 91
33 97 95 93 93 93 92
34 99 96 95 94 94 94
35 100 98 96 95 96 95
36 102 99 97 97 97 96
37 104 101 99 98 98 .97
38 106 102 100 100 100 99
39 108 104 102 101 101 100
40 110 106 103 102 102 102

e.A Po

10 4A10



Project No. 97257

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 # 343 TC # 344
(0 F) (OF)

112
114
116
118
120
122
124
126
129
131
133
135
137
139
141
144
145
147
150
152

152
392

108
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145

145
392

TVA/TSI 17, 1994

TC # 345
(0F)

105
106
108
110
111
113
115
117
119
120
122
124
126
128
130
132
134
136
138
140

140
392

TC # 346
(OF)

104
105
107
108
110
112
113
115
117
119
121
122
124
126
128
130
132
134
136
138

138
392

TC # 347
(0F)

104
105
107
108
110
111
113
114
116
118
119
121
123
125
126
128
130
132
134
135

135
392

November

TC # 348
(0F)

103
104
106
107
108
110
111
113
114
116
117
119
120
122
124
126
127
129
131
132

132
392

0 ,

A.

*04AT'p



Project No. 97257 TVA/TSI November 17, 1994

Time TC #349 TC #350 TC #351 TC #352 TC #353 TC #354
(min) (OF) (OF) (OF) (OF) (OF) (0 F)

0 68 67 67 67 64 64
1 68 67 67 67 64 65
2 68 67 67 67 64 65
3 68 67 67 67 64 65
4 68 67 67 67 64 65
5 68 67 67 67 64 65
6 68 67 67 67 64 65
7 68 67 67 67 64 65
8 68 67 67 68 64 65
9 68 68 67 68 65 65

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

4 A P 0 #0 ~0A

'9001f Al9



Project No. 97257

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:

TO # 349
(0F)

102
104
105
106
108
109
110
112
113
115
116
118
119
121
122
124
126
127
129
130

130
393

TO # 350
(OF)

102
103
104
106
107
108
109
111
112
114
115
117
118
120
121
123
125
126
128
129

129
392

TVA/TSI

TC # 351
(0F)

101
103
104
106
107
108
109
111
112
113
115
117
118
119
121
122
124
126
127
129

129
392

GOCA

0

52N.
November 17, 1994

TC # 352
(0 F)

102
103
105
106
107
109
110
111
113
114
116
117
118
120
121
123
124
126
127
129

129
392

TO # 353
(OF)

99
100
101
103
104
106
107
108
110
111
112
113
115
116
117
119
120
122
124
125

125
389

TO # 354
(0F)

98
100
101
102
104
105
106
108
109
110
112
113
114
115
116
118
119
121
122
123

123
389

p 4$

V10 -
.gp.O



Project No. 97257

Time
(min)

64
64.
64
64
64
64
65
64
64
65
65
65
65
66
66
66
67
68
68
69
70
71
72
73
74
75
77
78
79
80
82
83
85
86
88
89
90
92
93
95
96

0

TC # 355
(0F)

TVA/TSI

TC # 357
(OF)

TC # 356
(OF)

52G
17, 1994

TC # 358
(OF)

TC # 359
(OF)

65
65
66
66
65
66
66
66
66
66
66
66
66
67
67
68
68
69
69
70
71
72
73
74
75
76
77
78
80
81
83
84
86
87
88
89
91
92
94
95
96

.o0
$4

November

TC # 360
(0F)

66
66
66
66
66
66
66
65
66
66
66
66
66
67
67
67
67
68
68
69
69
70
70
71
72
73
73
74
75
76
77
78
79
80
81
82
83
84
85
86
88

VO
Ce0RT



Project No. 97257

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 # 355
(OF)

97
99

100
101
102
104
105
107
108
109
110
111
112
114
115
116
118
119
120
122

122
389

TC # 356
(OF)

97
98
99

101
102
103
104
106
107
108
109
110
112
113
114
115
117
118
120
121

121
389

TVA/TSI

TC # 357
(OF)

97
99

100
102
103
104
105
106
107
108
109
110
112

113
114
115
117
118
119
120

120
390

4O,
e0

November 17, 1994

TC # 358
(OF)

97
99

100
101
102
103
104
105
106
108
109
110
111
112
113
115
116
117
118
118

118
391

TC # 359
(0F)

95
96
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
113
114

114
390

TC # 360
(0F)

89
90
91
92
93
94
95
96
97
98
99

100
101
102
102
103
104
105
106
106

106
391

A.

VO
'901A1



C;

Project No. 97257 TVA/TSI November 17, 1994

Time TC # 361 TC # 362 TC # 363 TC # 364 TC # 365 TC # 366
(min) (OF) (0F) (0F) (0F) (0F) (0F)

0 65 65 64 64 65 64
1 65 64 64 64 65 64
2 65 64 64 64 65 65
3 65 65 64 64 65 65
4 66 65 65 64 65 64
5 67 67 66 65 65 64
6 68 68 67 65 65 65
7 70 71 69 65 65 64
8 71 74 72 66 66 65
9 74 77 75 67 66 65

10 77 81 78 68 66 65
11 80 85 81 70 67 66
12 83 90 85 72 68 66
13 86 95 89 74 69 66
14 90 99 93 76 70 67
15 93 104 97 78 71 68
16 97 108 101 81 72 69
17 100 112 105 83 74 70
18 104 117 109 86 76 71
19 107 120 112 89 77 72
20 111 124 116 91 79 73
21 114 129 120 94 81 75
22 117 132 123 97 83 77
23 120 136 127 100 85 79
24 124 140 131 102 87 80
25 127 144 134 106 90 82
26 130 147 138 108 92 84
27 133 151 141 111 94 86
28 136 154 144 114 96 87
29 139 157 147 117 98 89
30 142 160 151 119 101 91
31 145 164 154 122 103 93
32 148 167 157 125 106 95
33 151 170 160 127 108 97
34 153 173 163 130 110 99
35 156 176 166 133 112 101
36 159 179 169 135 115 103
37 162 182 172 138 117 105
38 164 185 174 140 119 107
39 167 188 177 143 122 109
40 169 190 180 145 124 111

,OCA P

0A

100
V 7 0 1 T



Project No. 97257

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 # 361
(0 F)

172
174
177
179
182
184
187
189
191
193
195
197
198
200
202
203
206
207
208
209

209
390

TC # 362
(0F)

193
196
198
201
203
205
207
208
210
211
212
213
213
213
213
214
214
214
214
214

214
390

TVA/TSI

TC # 363
(OF)

183
185
188
190
192
194
196
197
199
201
202
205
207

209
210
210
211
212
212
213

213
389

November 17, 1994

TC # 364
(0 F)

148
150
153
155
158
160
162
164
167
169
171
172
175
177
179
181
182
184
186
187

187
389

TC # 365
(0 F)

126
128
131
133
135
137
140
142
144
146
148
151
153
155
157
159
161
162
164
166

166
390

TC # 366
(0 F)

113
115
117
119
1,22
124
126
128
130
132
134
136
138
140
142
144
146
148
150
152

152
389

4 A P .

0 A4
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Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 367
(0 F)

64
64
64
64
64
64
64
64
64
65
65
65
65
66
66
67
67
68
69
70
72
73
74
75
77
79
80
82
83
85
87
88
90
92
93
95
97
99

100
102
104

TC # 368
(0F)

64
64
64
64
64
64
64
64
64
65
64
65
65
66
66
66
67
68
68
69
70
71
73
74
75
77
78
80
81
83
85
86
88
90
91
93
95
96
98

100
101

TVA/TSI

TC # 369
(0F)

65
65
65
65
65
65
65
65
65
65
65
65
66
66
66
66
67
68
68
69
70
71
73
73
75
77
78
80
81
82
84
85
87
88
90
91
93
95
97
98

100

*4G P4,
0

November 17, 1994

TC # 370
(OF)

TC # 371
(0 F)

TC # 372
(0 F)

64
64
64
64
64
64
65
64
64
65
65
65
65
65
66
66
67
67
68
69
70
71
72
73
74
75
77
78
79
81
82
84
85
86
88
90
91
93
95
96
98

10
0 ft RA-l



Project No. 97257

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 # 367
(OF)

106
108
109
111
113
115
117
119
120
122
124
126
128
130
132
133
136
138
139
142

142
389

TC # 368
(0 F)

103
104
106
107
109
110
112
113
115
117
118
120
122
124
125
127
129
131
133
135

135
389

TVA/TSI

TC # 369
(OF)

101
102
104
106
107
108
109
110
111
113
114
116
118
119
121
123
125
126
128
130

130
390

Nvb 17 19

November 17, 1994

TC # 370
(0 F)

100
101
103
104
106
107
108
109
110
111
112
114
115
117
119
120
122
124
126
127

127
389

TC # 371
(0F)

100
102
103
105
106
107
108
109
110
111
112
113
115
116
118
120
121
123
124
126

126
390

TC # 372
(0 F)

99
101
102
104
105
106
107
108
109
110
111
112
114
115
117
118
120
121
123
124

124
389

PGA Po

1'

4kf



Project No. 97257

Time
(min)

TC # 373
(OF)

TC # 374
(0 F)

TVA/TSI

TC # 375
(0F)

0

November 17, 1994

TC # 376
(OF)

TC # 377
(OF)

64
64
64
64
65
64
64
64
65
64
65
65
65
66
66
66
67
67
68
69
70
70
71
73
73
75
76
77
78
80
81
82
84
85
86
88
90
91
93
95
96

0°

TC # 378
(OF)

65
66
65
65
65
65
66
66
66
66
66
66
66
66
66
66
67
68
68
69
70
70
71
72
73
74
75
76
78
79
80
81
82
84
85
86
88
89
91
92
94

VOI
OjrtAM10~



Project No. 97257 TVA/TSI

Time TC # 373 TC # 374 TC # 375
(min) (OF) (OF) (OF)

41
42
43
44
45
46
47
48
49
5O
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

99
101
102
104
105
106
108
108
109
110
111
112
113
115
116
117
119
120
122
123

123
390

98
100
101
103
104
105
106
108
108
109
110
111
112
113
115
116
118
119
120
122

122
390

97
99

100
102
103
104
106
107
108
108
109
110
111
112
114
115
116
118
119
121

121
389

November 17, 1994

TC # 376 TC # 377
(OF) (OF)

97

99

100

102
103

104

105
107

108

109
109
110
111

112
113
115
116
117
118
120

120
389

97

99

100

101
103
104

105

107

108

109
110
111
111

112
113
114
115
116
117
118

118
390

TC # 378
(OF)

95
97
99

100
101
103
104
105
106
108
108
109
110
111
112
112
113
115
116
117

117
390

,OGA P0

0

100
14 4



Project No. 97257

Time
(min)

TC # 379
(OF)

TC # 380
(OF)

TVA/TSI

TC # 381
(0 F)

A

0

November 17, 1994

TC # 382
(OF)

TC # 383
(0F)

TC # 384
(0 F)

65
65
65
65
66
65
65
65
65
65
65
65
66
66
66
66
66
67
67
68
68
68
69
70
70
71
72
73
73
73
74
75
76
77
78
79
80
81
82
82
84

4,*1.
A

VO,

Ip.RAf



Project No. 97257

jr7
N'r 9November 17, 1994TVA/TSI

Time TC # 379 TC # 380 TC # 381 TC # 382
(mrin) (OF) (OF) (OF) (OF)

Max Temp:
Max Allowed:

94

95

97

98

99

100

102

103

104

105

106

107

108

109

110
111
111
112
113
115

115
389

94
96

97

99
100

101
103

104

105

106

107

108

109

110
111
111

112
113
114
115

115

390

95
97
98
99

101
102
103
104
106
107
108
109
109
110
111
112
112
113
114
115

115
391

0

94
95
97
98
99

100
102
103
104
105
106
107
108
109
109
110
111
111

112
113

113
390

TC # 383
(0F)

91
92
93
94
96
97
98
99

100
101
102
103
104
104
105
106
107
107
108
109

109
390

TC # 384
(0 F)

85
86
87
88
89
90
91
92
93
94
95
95
96
97
98
99
99

100
101
102

102
390

p 0 ;*

It ý



Project No. 97257 TVA/TSI ,November 17, 1994

Time TC #385 TC #386 TC #387 TC #388 TC #389 TC #390
(min) (OF) (0 F) (OF) (0 F) (OF) (0 F)

0 64 64 64 64 64 64
1 64 64 64 64 64 64
2 64 64 64 64 64 64
3 65 65 64 64 64 64
4 65 65 65 64 64 64
5 66 66 66 64 64 64
6 67 68 67 65 64 64
7 69 71 69 65 64 64
8 72 74 71 66 65 64
9 74 77 74 67 65 64

10 77 81 77 68 65 65
11 80 85 80 70 66 65
12 83 90 84 71 67 *65
13 87 94 88 73 68 66
14 90 98 91 75 69 66
15 94 103 95 77 70 67
16 97 108 99 80 71 68
17 101 112 103 82 73 69
18 104 116 107 85 74 70
19 108 121 ill 87 76 72
20 ill 125 115 90 78 73
21 115 129 118 93 80 74
22 118 133 122 95 82 76
23 121 137 126 98 84 78
24 125 141 129 101 86 80
25 128 144 133 104 88 81
26 131 148 136 107 90 83
27 134 151 139 109 93 85
28 136 154 143 112 95 87
29 139 157 146 115 97 89
30 142 161 149 118 100 91
31 145 164 152 120 102 93
32 147 166 155 123 104 95
33 150 169 158 126 106 97
34 152 172 160 128 109 99
35 155 175 163 131 ill 101
36 157 177 166 133 113 103
37 160 180 168 136 116 105
38 162 183 171 138 118 107
39 164 185 174 141 120 109
40 166 188 176 143 123 ill

PC A A .

'?*0?A' 0



Project No. 97257

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:

VOCVoOAT

17, 1994

TC # 385
(0 F)

169
171
173
175
177
180
182
184
186
188
190
192
193
195
196
197
199
200
202
203

203
389

TC # 386
(0F)

191
193
196
198
200
202
204
206
207
209
210
211
212
212
213
213
214
215
215
216

216
389

TVA/TSI

TC # 387
(0F)

179
181
184
186
189
193
196
199
202
204
206
208
210
210
211
211
211
212
212
212

212
389

TC # 388
(0 F)

146
148
150
153
155
158
160
163
165
168
170
173
177
181
185
188
190
191
193
194

194
389

TC # 389
(0 F)

125
127
129
132
134
136
138
141
143
145
148
150
153
155
158
161
163
166
168
170

170
389

November

TC # 390
(0F)

113
115
117
119
121
123
125
128
130
132
134
136
139
141
143
145
148
150
153
155

155
389

0 14,



Project No. 97257

Time TC # 391
(min) (0 F)

0 64
1 64
2 64
3 64
4 64
5 64
6 64
7 64
8 64
9 64

10 64
11 65
12 65
13 65
14 66
15 66
16 67
17 68
18 69
19 70
20 71
21 72
22 74
23 75
24 77
25 78
26 80
27 82
28 83
29 85
30 87
31 89
32 90
33 92
34 94
35 96
36 97
37 99
38 101
39 103
40 104

O0• G e

5 C9

November 17, 1994TVA/TSI

TC # 392 TC # 393 TC # 394
(OF) (0F) (OF)

64
64
64
64
64
64
64
64
64
64
64
65
65
65
66
66
67
67
68
69
70
71
73
74
75
77
78
80
81
83
85
86
88
90
91
93
95
97
98

100
101

TC # 395
(0F)

TC # 396
(OF)

64
64
64
64
64
64
64
64
64
64
65
65
65
65
66
66
66
67
68
69
69
70
71
73
74
75
76
78
79
80
82
83
85
87
88
90
91
93
94
96
97

P 0 e

.4

90 ff A' T



Project No. 97257

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
(0F)

106
108
110
112
113
115
117
119
121
123
125
127
129
131
133
136
138
140
142
144

144
389

TC # 392
(OF)

103
104
106
107
109
110
112
113
115
117
119
121
123
125
127
129
131
133
135
137

137
389

TVA/TSI

TC # 393
(0 F)

101
102
103
105
106
107
108
110
111
113
114
116
118
120
122
124
125
127
130
132

132
389

CA

0

Q 0

November 17, 1994

TC # 394
(OF)

100
101
103
104
105
106
107
108
110
111
112
114
115
117
119
121
123
124
126
.128

128
389

TC # 395
(OF)

99
101
102
103
105
106
107
108
109
110
111
112
114
116
117
119
121
123
124
126

126
389

TC # 396
(0 F)

99
100
102
103
104
105
106
108
109
110
111
11-2
114
115
117
119
120
122
124
126

126
389

0.1

004Ar



Project No. 97257 TVA/TSI November 17, 1994

Time TC # 397 TC # 398 TC # 399 TC # 400 TC # 401 TC # 402
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 64 64 64 64 64 64
1 64 64 64 64 64 64
2 64 64 64 64 64 64
3 64 64 64 64 64 64
4 64 64 64 64 64 64
5 64 64 64 64 64 64
6 64 64 64 64 64 64
7 64 64 64 64 64 64
8 64 64 64 64 64 64
9 64 64 64 64 64 64

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

4 0CA Po
0 1A

*001 Al0



Project No. 97257

Time TC # 397
(min) (OF)

98
100
101
102
104
105
106
107
108
109
110
111
113
114
116
118
119
121
122
124

124
389

4 A P 0

'741AT

17, 1994

TC # 398
(0F)

98
100
101
102
103
105
106
107
108
109
110
111

113
114
116
117
119
120
122
124

124
389

TVA/TSI

TC # 399
(OF)

98
99

100
102
103
104
105
106
107
108
109
110
112
113
115
116
117
119
120
122

122
389

TC # 400
('F)

97
99

100
101
103
104
105
106
107-
108
109
110
111
112
113
115
116
117
119
120

120
389

TC # 401
(OF)

96
97
99

100
101
103
104
105
106
107
108
109
110
111
112
113
114
116
117
118

118
389

November

TC # 402
(OF)

94
96
97
99

100
101
102
104
105
106
107
108
108
109
110
111
112
113
115
116

116
389

Max Temp:
Max Allowed:



Project No. 97257

Time
(min)

TC # 403
(OF)

TC # 404
(OF)

TVA/TSI

TC # 405
(OF)

November

TC # 406 TC # 407 TC # 408
(OF)

64
64
64
64
64
64
64
65
65
65
65
65
65
65
66
66
67
67
68
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
84
85
86
88
89
90
91

(OF)

65
65
65
65
65
65
65
65
65
65
65
65
65
65
66
66
67
67
68
68
69
69
70
71
72
73
73
74
75
76
77
78
79
80
81
83
84
85
86
87
88

(°F)

65
65
65
65
65
65
65
65
65
65
65
65
65
65
66
66
66
66
67
67
68
68
69
69
70
70
71
72
72
73
74
74
75
76
77
78
79
80

81
82
83

# (A P 0 .1

0A

V. 01AT

'17-1 'f994



Project No. 97257

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 # 403
(0F)

94
95
97
98
99

101
102
103
104
105
106
107
108
108
109
110
111
112
113
114

114
389

TC # 404
(OF)

94
96
97
98

100
101
102
103
104
105
106
107
108
108
109
110
111
112
113
114

114
389

TVA/TSI

TC # 405
(OF)

94
95
96
98
99

100
101
103
104
105
105
106
107
108
108
109
110
111
112
113

113
389

November '7, '994

TC # 406
(OF)

93
94
95
97
98
99

100
101
102
103
104
105
106
107
107
108
109
110
110
111

111
389

TC # 407
(0F)

90
91
92
93
94
95
97
98
99

100
101
101
102
103
104
104
105
106
107
107

107
390

TC # 408
(OF)

83
84
85
86
87
88
89
90
91
92
93
94
95
95
96
97
98
98
99

100

100
390

4 A A 0

'9*0JA4.



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 409
(OF)

64
64
64
65
65
66
67
69
71
73
75
78
81
84
87
90
93
96

100
103
106
109
112
116
119
122
125
128
131
134
137
139
142
145
147
150
152
155
157
159
162

TC # 410
(0 F)

64
64
64
65
65
67
68
71
73
76
80
83
87
91
95
99

103
107
111
115
119
123
127
130
134
138
141
145
148
151
154
157
160
163
166
169
172
174
177
179
182

TVA/TSI

TC # 411
(OF)

64
64
64
64
65
66
67
69
71
73
76
79
82
86
89
93
96

100
103
107
110
114
117
121
124
128
131
135
138
141
144
147
150
153
156
158
161
164
166
169
171

N ,4

November 17, 1994

TC # 412
(0F)

64
64
64
64
64
64
65
65
66
67
68
69
70
72
74
76
78
80
82
84
87
89
92
94
97

100
102
105
108
110
113
115
118
121
123
126
128
130
133
135
138

TC # 413
(OF)

64
64
64
64
64
64
64
64
65
65
65
66
67
67
68
70
71
72
74
76
77
79
81
83
85
87
89
92
94
96
98

100
103
105
107
109
112
114
116
119
121

TC # 414
(0F)

64
64
64
64
64
64
64
64
64
64
65
65
65
66
67
68
68
70
71
72
74
75
77
78
80
82
84
85
87
89
91
93
95
97
99

101
103
105
107
109
111

*.GA P 0 e

0 +A

"90 $?' 0



Project No. 97257

Time TC # 409 TC # 410 TC # 411
(min) (OF) (OF) (0F)

Max Temp:
Max Allowed:

164
166
169
171
173
175
177
179
181
183
185
187
189
191
193
195
197
199
200
201

201
389

184

187

189
192

194

196

199

201
203
205
207
209
210
212
212
213
213
214
214
215

215
389

174

176

179

181
184

186
188

190

192

194

196

198

200
202
204

206

207
209
210
210

210
389

A

0

November

TC # 412 TC # 413 TC # 414
(OF)

140
142
145
147
149
152
154
156
158
161
163
165
167
169
172
174
176
178
180
182

182
389

(OF)

123
125
128
130
132
134
137
139
141
143
146
148
150
152
155
157
159
161
163
166

166
389

(OF)

113
115
118
120
122
124
126
129
131
133
135
138
140
142
144
147-
149
151
153
155

155
389

.4,

S1, 6~4TVA/TSI

1004AT00



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 415
(OF)

64
64
64
64
64
64
64
64
64
64
65
65
65
66
66
67
68
69
70
71
72
74
75
77
78
80
81
83
85
86
88
90

",91
93
95
96
98

100
102
103
105

,14
November 17, 1994TVA/TSI

TC # 416 TC # 417
(0F) (OF)

64
64
64
64
64
64
64
64
64
64
64
65
65
65
66
67
67
68
69
71
72
73
74
76
77
79
80
82
84
85
87
88
90
92
93
95
96
98

100
101
103

TC # 418
(OF)

64
64
64
64
64
64
64
64
64
64
64
65
65
65
66
66
67
68
69
70
71
72
74
75
76
78
79
81
82
84
85
87
88
90
92
93
95
96
98
99

101

0

TC # 419
(0F)

64
64
64
64
64
64
64
64
64
64
64
65
65
65
66
66
67
68
69
70
71
72
73
75
76
77
79
80
82
83
85
86
88
89
91
92
94
95
97
98

100

TC # 420
(OF)

64
64
64
64
64
64
64
64
64
64
64
65
65
65
66
66
67
68
69
70
71
72
73
74
76
77
78
80
81
83
84
86
87
89
90
92
93
95
96
98
99

A

109



Project No. 97257

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 # 415
(OF)

107
109
111
113
115
117
119
121
124
126
128
130
132
134
137
139
141
143
146
148

148
389

TC # 416
(OF)

104
105
107
109
110
112
114
116
118
120
122
125
127
129
131
134
136
138
140
142

142
389

TVA/TSI

TC # 417
(OF)

102
103
105
106
107
109
111
113
114
116
119
121
123
125
127
129
131
133
135
138

138
389

November 17, 1994

TC # 418
(0 F)

101
102
104
105
106
108
109
111
112
114
116
118
120
122
124
126
128
130
132
135

135
389

TC # 419
(OF)

101
102
103
104
105
107
108
110
111
113
115
117
119
121
123
125
127
129
131
133

133
389

TC # 420
(0 F)

100
102
103
104
105
106
108
109
111
112
114
116
118
120
122
124
126
128
130
132

132
389

14 0 ?A10



Project No. 97257

Time
(min)

TC # 421
(0F)

TC # 422
(0F)

TVA/TSI

TC # 423
(0F)

54d
November 17, 1994

TC # 424
(0F)

TC # 425
(OF)

64
64
64
64
64
64
64
64
64
64
64
64
65
65
66
66
67
67
68
69
70
71
72
73
75
76
77
79
80
81
83
84
86
87
89
90
92
93
95
96
97

4,

TC # 426
(0 F)

65
65
65
65
65
65
65
65
65
65
65
65
65
66
66
67
67
68
68
69
70
71
72
73
74
75
,76

78
79
80
82
83
84
86
87
89
90
92
93
95
96

Poe

'9 0 1AI



Project No. 97257 November 17, 1994TVA/TSI

Time TC # 421 TC # 422 TC # 423
(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:

100
101
102
104
105
106
108
109
110
112
114
116
118
119
121
123
125
127
129
131

131
389

100
101
102
103
105
106
107
109
110
112
114
115
117
119
121
122
124
126
128
130

130
389

99
100
102
103
104
105
107
108
109
111
112
114
116
117
119
121
123
124
126
128

128
389

TC # 424 TC # 425 TC # 426
(0 F)

99
100
101
103
104
105
106
107
109
110
111
113
114
116
118
119
121
123
124
126

126
389

(0 F)

99
100
101
103
104
105
106
107
108
109
110
111
113
114
116
117
119
121
122
124

124
390

(OF)

97
99

100
101
102
104
105
106
107
108
109
110
111
112
113
115
116
118
119
121

121
390

10A
4,kf

Oi A' 0



November 17, 1994

Time TC # 427 TC # 428 TC # 429
(min) (OF) (OF) (0F)

0
1
2
3
4
5
6
7
8
9

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

65
65
65
65
65
65
65
65
65
65
65
65
66
66
66
67
67
68
69
70
70
71
72
73
75
76
77
78
79
81
82
83
85
86
87
89
90
91
93
94
96

0

TC # 430
(OF)

TC # 431
(OF)

65
65
65
65
65
65
65
65
65
65
65
66
66
66
67
67
68
69
70
71
71
72
73
74
76
77
78
79
80
81
82
84
85
86
88
89
90
92
93
94
95

•A

TC # 432
(OF)

65
65
65
66
65
65
66
66
66
66
66
66
66
66
66
67
67
67
68
68
68
69
69
70
70
71
72
72
73
74
74
75
76
76
77
78
79
80
81
81
82

IOI?A¶TO1

Project No. 97257 TVA/TSI



PN 1
November 17, 1994

Time TC # 427 TC # 428 TC # 429
(min) (OF) (OF) (0F)

97
98
99

101
102
103
104
105
106
107
108
109
110
111
112
114
115
116
118
119

119
390

98
99

100
101
102
103
104
105
106
107
108
109
110
112
113
114
116
117
118
120

120
390

97
98
99

100
101
102
103
104
105
106
107
108

.109
110
111
113
114
115
116
118

118
390

TC # 430 TC # 431 TC # 432
(0 F)

94
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

114
390

(OF)

89
91
92
93
94
95
96
97
98
99

100
101
102
102
103
104
105
106
107
108

108
390

(0F)

83
84
85
86
87
88
89
89
90
91
92
93
94
95
95
96
97
98
98
99

99
390

4 A P

VOf ft

Max Temp:
Max Allowed:

Project No. 97257 TVA/TSI



Project No. 97257 TVA/TSI November 17, 1994

Time TC #433 TC #434 TC #435 TC #436 TC #437 TC #438
(m i ) (OF) (OF) (0 F) (OF) (OF) (OF)

0 65 65 65 65 65 64
1 65 65 65 65 65 64
2 65 65 65 65 65 64
3 65 65 65 65 65 64
4 65 65 65 65 65 64
5 65 65 65 65 65 64
6 65 65 65 65 65 65
7 66 66 65 65 65 65
8 66 66 66 65 65 65
9 67 67 66 65 65 65

10 67 67 67 65 65 65
11 68 69 68 65 66 66
12 70 70 70 66 66 67
13 71 72 72 66 67 67
14 73 74 74 67 68 68
15 75 76 76 68 68 69.
16 78 79 79 69 69 70
17 80 82 81 70 70 72
18 83 85 84 71 72 73
19 86 88 87 72 73 74
20 89 92 90 74 74 76
21 92 95 94 76 76 78
22 95 99 97 77 78 79
23 98 102 100 79 79 81
24 101 106 104 81 81 83
25 104 110 108 83 83 85
26 108 114 ill 85 84 86
27 ill 118 115 88 86 88
28 114 122 118 90 88 90
29 118 126 122 92 90 91
30 121 130 126 94 91 93
31 124 134 129 97 93 95
32 128 137 133 99 95 97
33 131 141 136 102 96 99
34 134 145 139 104 98 101
35 137 148 143 107 100 102
36 141 152 146 109 102 104
37 144 155 149 112 104 106
38 147 159 153 114 105 108
39 150 162 156 117 108 110
40 153 166 159 120 110 112

,&A P0

00

TO



-7--7
1 Project No. 97257

Time TC # 433 TC # 434 TC # 435
(min) (OF) (OF) (0F)

156
159
162
165
168
171
174
177
180
183
186
188
191
194
198
203
209
209
210
211

211
390

170
173
177
181
185
189
193
196
199
202
206
209
211
213
214
215
216
217
218
218

218
390

,f

e4.C

162
166
169
172
175
179
182
185
188
190
193
196
199
202
206
210
212
213
214
215

215
390

TC # 436 TC # 437 TC # 438
(0 F)

123
125
128
131
133
136
139
141
144
146
149
151
154
156
159
161
1,64
167
171
174

174
390

(OF)

112
114
116
119
121
123
125
128
130
132
135
137
139
142
144
146
149
151
153
156

156
390

(OF)

114
116
118
121
123
125
127
129
131
134
136
138
141
143
146
148
150
153
155
158

158
389

p0

Max Temp:
Max Allowed:

TVA/TSI November 17, 1994
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Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 439
(0F)

64
64
64
64
64
64
65
65
65
65
66
66
67
68
69
70
72
73
75
76
78
80
81
83
85
86
88
90
91
93
95
97
99

101
102
104
106
108
110
112
114

TC # 440
(OF)

64
64
64
64
64
64
64
65
65
65
66
66
67
68
69
70
72
73
75
76
78
80
82
84
86
87
89
91
92
94
96
98

100
102
104
106
108
110
112
114
116

TVA/TSI

TC # 441
(OF)

64
64
64
64
64
64
64
65
65
65
65
66
67
67
68
70
71
72
74
76
78
79
81
83
85
87
89
91
93
94
96
97
99

101
103
105
107
109
111
113
115

# e.

0

V04 Al90

November 17, 1994

TC # 442
(0F)

64
64
64
64
64
64
64
64
65
65
65
66
67
67
68
69
71
72
74
75
77
79
81
83
85
87
89
91
92
94
96
98

100
102
104
106
108
110
112
114
116

TC # 443
(OF)

64
64
64
64
64
64
64
64
65
65
65
66
67
67
68
69
71
72
73
75
77
79
81
83
84
86
88
90
91
93
95
97
99

101
103
104
106
108
110
112
114

TC # 444
(OF)

64
64
64
64
64
64
64
64
65
65
65
65
66
67
67
68
70
71
72
74
75
77
79
81
83
84
86
88
89
91
92
94
96
98

100
102
103
105
107
109
111



Project No. 97257

Time
(min)

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

Max Temp:
Max Allowed:

10
OftIA¶TO'

TC # 439
(OF)

116
118
121
123
125
127
129
132
134
136
139
141
143
146
149
151
153
156
159
161

161
389

TC # 440
(OF)

118
120
122
124
127
129
131
134
136
138
141
143
146
148
151
154
156
159
162
164

164
389

TVA/TSI

TC # 441
(OF)

118
120
122
124
126
129
131
133
136
138
140
143
145
148
151
153
156
158
161
164

164
389

TC # 442
(0F)

118
120
122
124
126
129
131
133
135
138
140
142
145
147
150
153
155
158
160
163

163
389

TC # 443
(OF)

116
118
120
122
124
126
128
131
133
135
137
140
142
144
147
149
152
154
157
159

159
389

November

TC # 444
(OF)

113
115
117
118
120
122
124
126
129
131
133
135
137
139
142
144
146
149
151
153

153
389

0
4.-



Project No. 97257 TVA/TSI November 17, 1994

Time TC # 445 TC # 446 TC # 447 TC # 448 TC # 449 TC # 450
(min) (0 F) (OF) (0F) (0F) (OF) (OF)

0 64 64 64 64 64 64
1 64 64 64 64 64 64
2 64 64 64 64 64 64
3 64 64 64 64 64 64
4 64 64 64 64 64 64
5 64 64 64 64 64 64
6 64 64 64 64 64 64
7 64 64 64 64 64 64
8 64 64 64 64 64 64
9 64 64 64 64 64 64

10 64 64 64 64 64 64
11 65 65 65 65 65 65
12 65 65 65 65 65 65
13 66 66 66 66 66 66
14 67 66 66 67 66 66
15 67 67 67 67 67 67
16 68 68 68 68 68 68
17 70 69 69 69 69 69
18 71 70 70 70 70 70
19 72 71 71 72 71 71
20 74 73 73 73 73 72
21 76 74 74 74 74 73
22 77 76 75 75 75 74
23 79 77 77 77 76 76
24 81 79 78 78 78 77
25 82 81 80 80 79 78
26 84 82 81 81 80 79
27 86 84 83 83 82 81
28 87 85 84 84 83 82
29 89 87 85 85 85 83
30 90 88 87 87 86 85
31 92 89 88 88 87 86
32 93 91 90 90 89 87
33 95 92 91 91 90 88
34 97 93 92 92 91 90
35 99 95 94 94 92 91
36 100 96 95 95 94 92
37 102 98 96 97 95 93
38 104 99 98 98 97 95
39 106 101 100 100 98 96
40 107 103 101 102 100 98

4 A P0

00
VO

'90g?AITO



November 17, 1994

Time TC # 445 TC # 446 TC # 447
(min) (0F) (0F) (0F)

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

Max Temp:
Max Allowed:

VO ft
IV

O04 A-1

109
111
113
114
116
118
120
122
124
126
128
130
132
134
136
138
140
142
144
147

147
389

105
106
108
110
112
114
115
117
119
121
123
125
127
128
130
132
134
136
138
140

140
389

103
105
106
108
110
111
113
115
117
118
120
122

.124
126
127
129
131
133
135
137

137
389

TO # 448
(OF)

103
105
106
108
110
112
113
115
117
119
120
122
124
126
127
129
131
133
134
136

136
389

TC # 449
(0F)

101
103
105
106
108
110
111
113
115
116
118
120
122
123
125
127
128
130
132
134

134
389

TC # 450
(OF)

99
101
102
104
105
107
109
110
112
114
115
117
119
120
122
124
126
127
129
131

131
389

A
0

0.-

TVA/TSIProject No. 97257



Project No. 97257 TVA/TSI November 17, 1994

Time TC # 451 TC # 452 TC # 453 TC # 454 TC # 455 TC # 456
(min) (0 F) (°F) (OF) (0F) (0F) (OF)

0 64 64 64 64 64 65
1 64 64 64 64 64 65
2 64 64 64 64 64 65
3 64 64 64 64 64 65
4 64 64 64 64 64 65
5 64 64 64 64 64 65
6 64 64 64 64 64 65
7 64 64 64 64 64 65
8 64 64 64 64 64 65
9 64 64 64 65 65. 65

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

G0 A P 0

0A

.pVO fA O



Project No. 97257

Time TC # 451
(min) (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:

10 t
VfAO

17'r 49'4

99
101
103
104
106
108
109
111
113
114
116
118
119
121
123
124
126
128
129
131

131
389

TC # 452
(0F)

102
104
106
107
109
111
112
114
116
117
119
121
123
124
126
128
129
131
133
134

134
389

TVA/TSI

TC # 453
(0 F)

103
105
107
108
110
112
113
115
117
118
120
122
123
125
127
128
130
132
134
136

136
389

TC # 454
(0 F)

102
104
105
107
108
110
111
113
115
116
118
119
121
123
124
126
127
129
131
132

132
389

TC # 455
(0F)

97
99

100
101
103
104
106
107
108
110
111
113
114
115
117
118
120
121
123
124

124
389

November

TC # 456
(0F)

89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108

108
390

4~.
0

p 0
4.
A



Project No. 97257 TVA/TSI November 17, 1994

Time TC #457 TC #458 TC #459 TC #460 TC #461 TC #462
(min) (OF) (0 F) (OF) (OF) (OF) (OF)

0 64 64 64 64 64 64
1 64 64 64 64 64 64
2 64 64 64 64 64 64
3 64 64 64 64 64 64
4 64 64 64 64 64 64
5 64 64 64 64 64 64
6 65 64 64 64 64 64
7 65 65 64 64 64 64
8 65 65 65 64 64 64
9 66 65 65 64 64 64

10 66 66 66 64 64 64
11 67 67 67 64 65 65
12 69 69 68 65 65 65
13 70 70 70 65 66 66
14 72 72 71 66 66 67
15 74 74 73 66 67 68
16 76 77 76 67 68 69
17 78 79 78 68 69 70
18 81 82 81 70 70 71
19 83 85 84 71 72 72
20 86 88 87 72 73 74
21 89 91 90 74 75 76
22 92 95 93 76 76 77
23 95 98 .96 78 78 79
24 97 102 99 79 79 80
25 100 105 102 81 81 82
26 103 109 106 83 83 84
27 106 112 109 85 84 86
28 109 116 112 88 86 87
29 112 120 116 90 88 89
30 115 123 119 92 89 90
31 119 127 123 94 91 92
32 122 131 126 97 93 94
33 125 134 130 99 94 95
34 128 138 133 102 96 97
35 131 142 137 104 97 98
36 134 145 140 107 99 100
37 137 149 144 110 101 102
38 140 152 147 113 102 103
39 143 156 150 116 104 105
40 146 159 153 119 106 107

Cs A A

0.-~
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Project No. 97257 TVA/TS

Time TC # 457 TC # 458 TC # 459
(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:

149
152
155
158
161
164
168
171
174
178
181
184
187
189
192
194
197
201
205
208

208
389

163
167
170
174
177
181
184
188
191
194
197
200
203
206
209
212
214
215
216
217

217
389

0

156
160
163
166
170
173
177
181
184
188
191
194
196
199
202
205
209
211
212
213

213
389

November 17, 1 9

TC # 460
(0F)

122
126
129
132
135
138
141
144
147
150
153
156
158
161
163
165
168
170
172
174

174
389

TC # 461
(0F)

107
110
112
114
117
119
121
124
126
129
131
133
136
138
141
143
145
148
150
152

152
389

TC # 462
(0F)

109
111

112
115
117
119
121
123
125
127
130
132
134
136
139
141
144
146
148
151

151
389

p 
0 1

100

00A'0



Project No. 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 463
(0 F)

63
64
64
64
64
64
64
64
64
64
64
65
65
66
66
67
68
70
71
72
74
76
77
79
81
82
84
86
87
89
91
92
94
95
97
98

100
101
103
104
106

TC # 464
(OF)

63
63
63
63
64
64
64
64
64
64
64
65
65
66
67
68
69
70
71
73
74
76
78
80
81
83
85
87
88
90
92
93
95
96
98
99

100
102
103
105
107

TVA/TSI

TC # 465
(0F)

64
64
64
64
64
64
64
64
64
64
65
65
66
66
67
68
69
70
72
73
75
77
78
80
82
84
86
87
89
91
92
94
95
97
98

100
101
103
104
106
107

November 17, 1994

TC # 466
(OF)

64
64
64
64
64
64
64
64
64-
65
65
65
66
66
67
68
69
70
72
73
75
77
78
80
82
84
86
87
89
91
92
94
95
97
98

100
101
103
104
106
108

TC # 467
(0 F)

64
64
64
64
64
64
64
64
64
65
65
65
66
66
67
68
69
70
71
73
74
76
78
80
81
83
85
87
88
90
91
93
94
96
97
99

100
102
103
105
107

TC # 468
(OF)

64
64
64
64
64
64
64
64
64
64
65
65
65
66
67
68
68
69
71
72
74
75
77
78
80
82
84
85
87
88
90
92
93
94
96
97
98

100
101
103
104

4 A P 0 -
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Project No. 97257

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 # 463
(OF)

108
110
112
113
115
117
119
121
123
126
128
130
132
134
136
139
141
143
145
148

148
388

TC # 464
(0F)

109
110
112
114
116
118
120
122
124
126
128
130
132
135
137
139
141
144
146
148

148
388

TVA/TSI

TC # 465
(OF)

109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
140
142
144
146
149

149
389

November 17,W

TC # 466 TC # 467 TC # 468
(OF)

110
112
114
116
118
120
122
124
126
128
130
132
134
136
139
141
143
145
148
150

150
389

(OF)

109
111
112
114
116
118
120
122
124
126
128
130
132
134
137
139
141
143
145
148

148
389

(0 F)

106
.1 08
110
111
113
115
117
118
120
122
124
126
128
130
132
134
136
139
141
143

143
389

4 0,CA Ao

01A1



November 17, 1994

TC # 472
(0F)

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 470 TC # 471
(°F) (0 F)

TC # 469
(OF)

64
64
64
64
64
64
64
64
64
64
65
65
65
66
67
67
68
69
70
72
73
74
76
78
79
81
82
84
86
87
89
90
91
93
94
95
97
98
99

101
102

64
64
64
64
64
64
64
64
64
65
65
65
65
66
67
67
68
69
70
71
73
74
75
77
78
80
81
83
84
86
87
89
90
91
93
94
95
96
97
99

100

64
64
64
64
64
64
64
64
64
65
65
65
65
66
66
67
68
69
70
71
72
74
75
76
78
79
80
82
83
84
86
87
88
90
91
92
93
94
95
97
98

QOcA A0.

V*64T

TC # 473 TC # 474
(OF) (0 F)

64 64
64 64
64 64
64 64
64 64
64 64
64 64
64 64
64 64
65 65
65 65
65 65
65 65
66 66
67 66
67 67
68 68
69 69
70 69
71 70
72 71
73 72
74 74
76 75
77 76
78 77
79 78
81 79
82 81
83 82
84 83
86 85
87 86
88 87
89 88
91 90
92 91
93 92
94 93
95 94
97 96

Project No. 97257 TVA/TSI



Project No. 97257 TVA/TSI

Time TC # 469 TC # 470 TC # 471
(min) (0F) (OF) (OF)

Max Temp:
Max Allowed:

103
105
106
108
110
111
113
115
117
118
120
122
124
126
128
130
132
134
136
138

138
389

101
103
104
106
107
109
111
112
114
116
117
119
121
123
125
126
128
130
132
134

134
389

99
100
102
103
105
106
108
109
111
113
114
116
118
119
121
123
124
126
128
130

130
389

4QGA

e0

TC # 472 TC # 473
(0 F) (0 F)

99
100
101
102
104
105
107
108
110
112
113
115
116
118
120
121
123
125
126
128

128
389

98
99

100
101
103
104
106
107
109
111i
112
114
115
117
118
120
122
123
125
127

127
389

November 17, 1994

TC # 474
(0 F)

97
98
99

100
102
103
104
106
107
109
110
112
113
115
117
118
120
121
123
125

125
389

Poe
1 A11

V.. 0
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G G3
Project No. 97257 TVAITSI November 17, 1994

Time TC #475 TC #476 TC #477 TC #478 TC #479 TC #480
(min) (OF) (0 F) (OF) (OF) (OF) (OF)

0 64 64 64 64 65 64
1 64 64 64 64 65 64
2 64 64 64 64 65 64
3 64 64 64 64 65 65
4 64 64 64 64 65 65
5 64 64 64 64 65 65
6 64 64 64 64 65 65
7 64 64 64 64 65 65
8 64 64 65 65 65 65
9 65 65 65 65 65 65

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

0. 4

4AT'



Project No. 97257

Time TC # 475 TC # 476 TC # 477
(min) (0F) (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:

96
97
99

100
101
102
104
105
107
108
110
111
113
114
116
117
119
120
122
123

123
389

97
98
99

101
102
104
105
107
108
110
111
113
115
116
118
119
121
122
124
125

125
389

0

98
99

101
102
104
105
107
108
110
111
112
114
116
117
119
120
122
123
125
126

126
389

TC # 478 TC # 479 TC # 480
(OF)

96
98
99

100
102
103
105
106
108
109
110
112
113
115
116
118
119
121
122
124

124
389

(OF)

88
89
90
91
92
93
94
94
95
96
97
98
99

100
101
102
103
104
105
106

106
390

(0F)

94
95
97
98
99

100
102
103
104
106
107
108
109
111
112
113
115
116
117
119

119
389

4.-

'?OORAI
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Projct o 9757 VA /TSINovember 17, 1994

Time TC #481 TC #482 TC #483 TC #484 TC #485 TC #486
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 65 65 65 65 65 65
1 65 65 65 65 65 65
2 65 65 65 65 65 65
3 65 65 65 65 65 65
4 65 65 65 65 65 65
5 66 66 66 66 65 66
6 67 67 66 67 66 68
7 68 68 67 69 67 70
8 69 69 68 70 69 73
9 71 71 70 72 71 78

10 73 73 72 75 73 82
11 75 75 74 77 75 88
12 77 77 76 80 77 94
13 79 80 78 83 80 101
14 81 82 81 86 83 108
15 83 85 83 89 87 116.
16 85 87 86 93 90 125
17 87 90 89 96 94 133
18 90 93 92 100. 97 142
19 92 96 95 104 101 152
20 94 99 98 108 105 161
21 97 102 101 112 109 171
22 99 105 104 116 114 181
23 102 108 107 120 118 191
24 104 i11 ill 124 122 201
25 107 115 114 128 127 212
26 110 118 118 132 132 222
27 113 121 121 136 136 231
28 116 124 125 140 141 240
29 119 128 128 144 146 249
30 121 131 132 148 151 258
31 124 135 136 152 155 267
32 127 138 139 156 161 276
33 129 141 143 161 165 285
34 132 144 147 165 170 294
35 134 147 150 169 174 303
36 137 151 154 174 179 312
37 139 154 158 178 184 322
38 142 157 161 182 188 331
39 144 160 165 186 192 340
40 147 163 168 190 197 350

4 A P 0o,
* 4

o ARAT
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Project No 97257

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 # 481
(0F)

149
153
155
158
160
163
165
167
169
172
175
178
180
183
185
194
199
196
197
198

199
390

TC # 482
(0F)

166
169
172
175
178
181
184
187
190
192
195
198
200
202
205
207
209
210
212
213

213
390

TVA / TSI

TC # 483
(OF)

172
175
178
182
185
189
192
194
197
199
201
203
205
207
209
211
212
214
215
216

216
390

A4,r
0

November 17, 1994

TC # 484
(OF)

194
198
202
204
207
210
211
211
212
213
214
215
216
218
219
221
223
225
228
230

230
390

TC # 485
(OF)

200
204
208
212
214
217
220
223
225
228
231
233
236
239
242
245
249
253
258
262

262
390

TC # 486
(0F)

359
369
378
388
397
406
416
425
435
444
454
464
473
483
492
502
511
520
530
539

539
390

p 0 .

100
,V4 AAT



Project No 97257
0

November 17, 1994TVA / TSI

Time TC # 487 TC # 488 TC # 489
(min) (0F) (0F) (0F)

65
64
65
65
65
66
68
71
75
80
86
92
99

106
114
122
131
140
149
159
168
178
188
197
207
217
226
236
244
253
262
271
281
290
299
308
317
326
335
345
354

65
64
65
64
65
65
66
67
68
70
72
74
77
79
83
86
90
93
97

101
106
110
114
119
124
128
133
139
144
150
155
160
166
171
175
180
185
190
194
198
202

65
64
64
65
65
65
66
68
70
72
74
77
79
82
85
88
92
95
98

102
105
109
113
116
120
124
128
132
136
140
144
149
154
159
164
169
174
179
183
188
191

*4G
0

TC # 490
(OF)

65
64
64
65
65
65
66
67
68
70
72
74
77
79
82
85
88
91
94
97

101
104
107
111
114
118
121
125
128
132
135
139
142
146
149
153
156
160
163
166
170

TC # 491
(OF)

64
64
64
64
64
65
66
67
68
70
71
73
76
78
80
82
85
88
90
93
96
99

102
104
107
110
114
117
120
123
126
129
133
136
139
142
145
149
152
155
158

TC # 492
(0 F)

64
64
64
64
64
64
65
66
67
68
69
71
72
74
76
78
79
82
84
86
88
90
92
95
97
99

,102
104
106
109
111
114
116
119
121
123
126
128
131
133
136

p 
0 1

VO0

It T 0



Project No 97257

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 # 487
(0 F)

363
373
382
392
402
412
422
432
442
452
462
472
481
490
500
509
518
527
537
546

546
390

TVA / TSI

TC # 488 TC # 489
(0F) (OF)

206
209
213
216
219
221
224
227
230
233
235
238
241
245
248
252
255
259
264
268

268
390

195
198

201
203
206

208
209

211
212
214
215

216
218
220
222
224
226
228

230
233

233
390

A P A ý

100V.4
OftA0OAt

17, 1994

TC # 490
(OF)

173
176
179
183
185
188
191
194
196
199
201
203
205
206
208
211
212
213
214
216

216
390

TC # 491
(OF)

161
164
167
171
173
176
179
182
185
187
190
193
195
198
201
203
205
207
208
209

209
389

November

TC # 492
(OF)

138
141
143
146
148
151
154
156
159
161
164
166
169
171
174
176
179
182
185
187

187
389



Project No 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TVA / TSI

TC # 493 TC # 494 TC # 495
(OF) (OF) (0F)

65
65
65
65
65
66
67
68
70
72
73
75
77
80
82
84
87
90
93
96
99

102
105
109
112
115
119
122
126
130
133
137
141
144
148
151
155
159
163
166
170

65
65
65
65
65
66
67
69
72
76
80
84
89
94
99

105
110
116
122
128
134
140
146
153
159
165
172
178
184
190
196
202
207
213
217
221
226
231
236
241
246

A

65
65
65
65
65
66
67
70
73
76
80
85
90
95

101
107
112
118
125
131
137
143
150
156
162
169
175
181
187
193
199
205
211
216
221
225
230
235
239
244
248

November 17, 1994

TC # 496 TC # 497 TC # 498
(OF)

64
65
65
65
65
65
66
67
68
69
71
73
75
77
79
82
85
88
91
94
97

100
103
107
110
114
117
121
124
128
132
136
139
143
147
151
155
159
163
167
170

(0 F)

65
65
65
65
65
65
65
66
67
68
69
71
73
75
77
79
81
84
87
89
92
95
98

101
104
108
111
114
117
121
124
127
130
134
137
141
144
147
151
154
157

(0F)

65
65
65
65
65
65
65
66
67
69
70
72
74
76
79
81
84
87
89
92
95
98

101
104
107
110
,113

116
119
122
125
128
131
134
137
140
143
146
149
152
155

P0 *
$A

109
'V R A 1



Project No 97257

Time
(mrin)

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 # 493
(0F)

173
177
180
184
187
191
194
197
200
204
207
209
211
212
213
215
216
218
220
223

223
390

TC # 494
(0F)

251
256
260
265
270
275
280
285
290
295
300
306
312
318
324
330
336
342
348
354

354
390

TVA / TSI

TC # 495
(0 F)

253
258
263
268
273
279
285
291
297
303
310
316
322
328
334
340
345
351
356
362

362
390

0

November 17, 1994

TC # 496
(OF)

174
178
181
185
188
192
195
198
200
203
206
208
209
211
212
214
215
216
217
219

219
389

TC # 497
(0F)

161
164
168
171
174
178
181
184
187
190
194
197
200
203
206
209
211
213
214
215

215
390

TC # 498
(OF)

158
161
164
167
170
173
176
179
181
184
186
189
191
194
196
199
201
203
205
206

206
390

p 

A*

1'7
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5 il -1

Project No 97257 TVA / TSI November 17, 1994

Time TC #499 TC #500 TC #501 TC #502 TC #503 TC #504
(min) (OF) (OF) (OF) (0 F) (OF) (OF)

0 65 64 64 64 64 64
1 65 65 64 64 64 65
2 65 65 64 64 64 65
3 65 64 64 64 64 65
4 65 64 65 65 64 65
5 65 64 65 65 65 65
6 65 64 66 66 65 66
7 65 65 67 68 66 68
8 65 65 68 69 67 70
9 65 65 69 71 68 72

10 66. 65 71 73 69 76
11 66 65 73 75 70 79
12 67 66 75 77 72 83
13 68 66 77 79 74 88
14 69 67 79 81 76 93
15 70 68 82 83 78 98
16 71 69 85 86 80 103
17 72 70 87 88 83 109
18 74 71 90 91 85 114
19 75 72 93 94 88 120
20 77 73 96 97 91 126
21 79 75 99 100 93 132
22 80 76 102 102 96 138
23 82 78 105 105 99 145
24 84 80 108 109 102 151
25 86 82 111 112 105 157
26 89 84 114 115 108 163
27 91 85 117 118 i11 169
28 93 87 120 121 114 175
29 95 90 123 125 117 181
30 98 92 126 128 120 187
31 100 94 129 131 123 193
32 102 96 133 135 126 199
33 105 99 136 138 129 206
34 107 101 139 142 132 212
35 110 103 142 145 135 217
36 112 106 145 149 139 222
37 115 108 149 152 142 228
38 117 ill 152 155 145 233
39 120 113 155 159 148 238
40 122 116 158 162 151 243

,GA Po

0PA0



Project No 97257

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 # 499
(OF)

124
127
129
132
134
137
139
142
144
147
149
152
155
158
161
164
167
169
172
174

174
390

TC # 500
(0F)

119
121
124
126
129
131
134
136
139
142
144
147
150
152
155
158
162
165
169
172

172
389

TVA / TSI

TC # 501
(OF)

161
164
167
170
173
176
178
181
184
187
189
192
195
197
199
201
203
205
207
209

209
389

N 1 9 )November 17, 1994

TC # 502
(OF)

166
169
173
176
180
183
186
190
193
196
199
202
205
208
210
211
212
213
214
215

215
389

TC # 503
(OF)

155
158
161
165
169
172
176
179
182
186
189
193
196
198
201
204
206
208
209
211

211
389

TC # 504
(0F)

248
253
258
263
268
273
278
283
288
294
299
304
310
316
322
328
334
341
347
353

353
389

otC, P A

V.

Oft0 o



Project No 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 506 TC # 507
(0F) (0 F)

TC # 505
(OF)

64
64
64
65.
65
65
66
68
70
73
76
80
84
88
92
97

102
107
112
118
124
130
136
143
149
155
161
166
172
177
182
188
193
198
203
208
213
217
222
227
231

f 0

TVA / TSI 17, 1994

64
64
64
64
64
65
65
66
67
68
69
71
72
74
76
78
80
82
85
87
90
92
95
98

101
104
107
109
113
116
119
122
125
128
131
135
138
141
144
147
151

64
64
64
64
64
65
65
65
66
67
67
68
70
71
73
74
76
78
79
81
83
85
86
88
90
92
94
96
98

100
101
103
105
108
110
112
114
116
118
120
122

TC # 508
(0 F)

65
64
65
65
65
65
65
66
66
67
68
69
70
72
73
75
77
79
81
83
86
88
91
93
96
99

101
104
107
110
113
116
119
122
125
128
131
134
138
141
144

TC # 509
(0F)

65
65
65
65
65
65
66
66
67
69
70
71
73
75
77
80
82
85
88
90
93
96
99

103
106
109
113
116
120
124
127
131
135
139
143
146
150
154
158
162
166

November

TC # 510
(0 F)

65
65
65
65
65
65
65
65
66
66
67
68
7.0
71
73
75
77
79
82
85
87
90
93
96
99

102
105

108
111
114
117
120
123
126
129
131
134
137
140
143
145

# GA

0
p0 .



Project No 97257

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 # 505
(OF)

236
241
246
251
256
261
266
272
277
283
288
294
300
307
313
320
326
333
339
345

345
389

TC # 506
(OF)

154
157
160
164
167
170
173
176
180
183
186
189
192
195
197
200
202
204
206
208

208
389

TVA / TSI

TC # 507
(OF)

124
126
128
131
133
135
138
140
142
144
146
149
151
153
155
158
160
163
165
168

168
389

4 A A 0.

o .4

tee

*9 04A 0

17, 1994

TC # 508
(OF)

148
151
155
158
161
165
168
171
174
177
180
183
187
190
194
198
201
204
206
208

208
390

TC # 509
(OF)

169
173
177
180
184
188
191
196
199
201
204
206
208
210
212
213
215
216
218
220

220
390

November

TC # 510
(0F)

148
151
154
157
159
162
164
167
169
172
174
177
179
181
184
186
188
190
192
193

193
390



Project No 97257 TVA / TSI November 17, 1994

Time TC #511 TC #512 TC #513 TC #514 TC #515 TC #516
(m i ) (OF) (OF) (OF) (OF) (0 F) (OF)

0 65 65 65 65 65 65
1 65 65 65 65 65 65
2 65 65 65 65 65 65
3 65 65 65 65 65 65
4 65 65 65 65 65 65
5 65 65 65 65 65 65
6 65 65 65 65 65 65
7 65 66 66 65 66 66
8 66 66 66 66 66 67
9 66 67 67 66 67 68

10 67 68 68 67 68 69
1 1 68 69 70 68 70 70
12 70 71 71 70 71 71
13 71 73 73 71 72 73
14 73 74 75 73 74 75
15 75 76 77 75 76 77
16 77 79 79 77 79 79
17- 79 81 81 80 81 81
1.8 81 83 83 82 83 84
19 84 85 85 85 86 86
20 86 88 88 87 89 89
21 89 90 90 90 92 92
22 92 93 93 92 94 95
23 94 95 95 94 97 98
24 97 98 98 97 100 101
25 99 100 100 100 103 105
26 102 103 103 102 106 108
27 104 105 105 105 109 112
28 106 107 108 107 112 115
29 109 110 110 110 115 119
30 ill 112 113 112 118 123
31 114 115 115 114 121 127
32 116 117 118 117 124 130
33 118 119 120 119 127 134
34 121 122 123 122 130 138
35 123 124 125 124 132 142
36 126 127 127 126 135 146
37 128 129 130 129 138 150
38 130 131 132 131 141 154
39 133 134 135 134 144 159
40 135 136 137 13.6 147 163

4 A Po,

10A

'9001IN2



Project No 97257

Time
(min)

41
42
43
44
45
46
47
48
49
5o
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 511
(0F)

138
140
142
145
147
150
152
154
157
159
161
163
166
168
170
172
174
176
178
180

180
390

TC # 512
(0F)

139
141
143
146
148
150
153
155
157
160
162
164
166
168
171
173
175
177
179
181

181
390

TVA / TSI

TC # 513
(OF)

140
142
144
147
149
151
154
156
158
160
163
165
167
169
172
1 74
176
178
180
182

182
390

0

November 17, 1994

TC # 514 TC # 515 TC # 516
(OF)

138
141
143
145
148
150
152
155
157
159
162
164
166
169
171
173
175
178
180
182

182
390

(OF)

150
153
156
159
162
165
168
171
174
177
180
182
185
188
190
192
194
196
198
200

200
390

(OF)

167
171
174
178
182
185
188
192
195
198
201
204
207
210
213
215
217
218
220
223

223
390

PO

0ftA1O'



53U
Project No 97257 TVA / TSI ,November 17, 1994

Time TC #517 TC #518 TC #519 TC #520 TC #521 TC #522
(min) (OF) (0 F) (OF) (0 F) (0 F) (OF)

0 65 64 65 65 65 65
1 65 64 65 65 65 65
2 65 64 65 65 65 65
3 65 64 65 65 65 65
4 65 64 65 65 65 65
5 65 6465 65 65 65
6 65 65 65 65 65 65
7 66 65 65 65 65 65
8 67 66 65 65 65 65
9 68 66 65 65 65 66

10 69 67 65 65 66 67
11 70 68 65 66 67 68
12 71 69 66 66 68 69
13 73 70 66 67 69 70
14 74 71 67 68 71 72
15 76 72 67 69 72 74
16 78 74 68 71 74 75
17 80 75 69 72 75 77
18 82 77 70 74 76 78
19 84 79 71 75 78 80
20 86 80 72 77 80 82
21 89 82 73 79 82 85
22 91 84 74 80 85 87
23 94 86 76 82 86 89
24 96 88 77 84 88 91
25 99 89 79 86 90 93
26 102 91 80 87 91 95
27 104 93 82 89 93 98
28 107 95 84 91 95 100
29 110 98 86 93 97 102
30 113 100 87 95 99 104
31 116 102 89 97 101 106
32 119 104 91 99 103 108
33 123 106 93 101 105 110
34 126 108 95 103 107 112
35 129 110 97 105 109 114
36 132 113 99 107 ill 116
37 136 115 101 109 114 118
38 139 117 103 ill 116 120
39 143 120 105 113 118 122
40 146 122 107 115 120 124

4 QA P0ý



Project No 97257

Time
(min)

41
42
4 3
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 517 TC # 518
(OF) (OF)

150
154
157
161
164
168
171
174
177
181
184
187
190
192
195
197
199
201
203
205

205
390

124
126
129
131
134
136
139
141
144
146
149
151
154
157
160
163
165
167
170
172

172
389

TVA / TSI

TC # 519
(OF)

110
112
114
116
119
121
123
126
128
130
133
135
137
139
142
144
146
148
151
153

153
390

06C.

November 17, 1994

TC # 520
(0F)

117
119
121
123
125
127
130
132
134
136
138
140
142
145
147
149
152
154
156
159

159
390

TC # 521
(OF)

122
124
126
128
130
132
135
137
139
141
143
146
148
151
154
157
160
163
165
168

168
390

TC # 522
(OF)

126
129
130
133
135
137
139
141
143
145
147
150
152
155
157
160
163
166
168
171

171
390

p0
P4.

V. 
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Project No 97257 TVA / TSI November 17, 1'§4

Time TC # 523 TC # 524 TC # 525 TC # 526 TC # 527 TC # 528
(min) (OF) (OF) (0F) (OF) (OF) (OF)

0 65 65 65 65 64 64
1 65 65 65 65 64 64
2 65 65 65 65 64 65
3 65 65 65 65 64 65
4 65 65 66 65 64 65
5 65 65 68 66 65 65
6 65 66 71 67 65 66
7 65 68 75 69 66 67
8 65 70 81 71 67 69
9 66 72 87 74 68 71

10 66 75 95 77 69 74
11 67 78 103 80 71 77
12 68 81 111 83 73 80
13 69 84 120 87 74 84
14 70 87 129 90 76 88
15 71 91 139 95 78 93.
16 72 94 149 99 80 97
17 74 98 161 104 83 102
18 75 102 172 108 85 107
19 77 107 184 113 87 112
20 79 111 197 118 90 117
21 81 116 210 123 92 122

22 83 121 223 128 95 127
23 84 125 235 133 97 133
24 86 130 247 138 99 138
25 88 135 260 143 102 143
26 90 139 273 148 104 149

27 93 144 285 153 107 154
28 95 149 298 158 109 159
29 97 154 311 163 112 164
30 99 158 325 169 115 170
31 101 163 338 175 117 175
32 103 168 351 181 120 182
33 105 174 364 188 123 190
34 108 180 377 194 126 198
35 110 186 390 199 128 200

36 112 190 403 203 131 207
37 115 198 415 206 133 210
38 117 200 427 209 136 212
39 119 204 439 212 138 214
40 122 208 451 214 141 220

O ,4 , sA P e

0 4

10
*tI0



Project No 97257

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 # 523
(0F)

124
126
128
131
133
136
138
140
143
145
148
150
152
155
157
159
162
164
166
169

169
390

TC # 524
(OF)

211
214
217
220
223
226
229
232
235
239
242
245
249
252
256
260
264
268
272
276

276
390

TVA / TSI

TC # 525
(OF)

463
474
486
497
509
520
531
542
553
564
575
586
597
608
619
630
641
651
662
670

670
390

November 17, 1994

TC # 526
(0 F)

217
220
222
225
228
231
234
237
240
244
248
252
256
260
264
269
273
277
282
287

287
390

TC # 527 TC # 528
(0F) (0F)

143
146
149
151
154
156
159
162
165
167
170
173
176
178
181
184
186
189
192
194

194
389

225
230
234
239
244
248
252
257
261
265
270
274
278
283
287
292
296
301
306
311

311
389

4 Q.CA Pow
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Project No 97257 TVA / TSI November 17, 1994

Time TC #529 TC #530 TC #531 TC #532 TC #533 TC #534
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 64 64 64 65 65 65
1 64 64 64 65 65 65
2 65 64 65 65 65 65
3 65 64 65 65 65 65
4 65 65 65 65 65 65
5 65 65 65 65 65 65
6 66 65 65 65 65 65
7 67 66 66 65 65 65
8 68 67 67 66 66 65
9 71 68 68 67 66 66

10 73 70 69 68 67 66
11 76 71 70 69 68 67
12 80 73 71 71 69 68
13 84 74 73 72 71 69
14 88 76 74 74 72 70
15 92 78 76 76 74 72
16 96 80 78 78 76 73
17 101 82 80 80 78 74
18 105 84 81 82 80 76
19 110 87 83 84 82 78
20 115 89 85 86 84 79
21 120 91 87 88 86 81
22 125 94 89 90 88 83
23 130 96 91 93 90 85
24 135 98 93 96 92 86
25 140 101 96 98 95 88
26 146 104 98 101 97 90
27 151 106 100 104 99 92
28 157 109 102 107 102 94
29 162 112 104 109 104 96
30 168 114 106 112 107 98
31 175 117 108 115 109 100
32 181 120 ill 118 112 102
33 187 123 113 120 114 104
34 194 126 115 123 116 106
35 201 129 117 125 119 108
36 208 132 119 128 121 110
37 210 135 122 130 123 112
38 213 138 124 133 125 114
39 216 141 126 135 127 116
40 220 144 128 137 129 118

4 A P o,

4*4AT.



Project No 97257

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 # 529
(0 F)

224
229
234
238
242
247
251
256
260
265
269
274
279
284
289
294
299
305
310
316

316
389

TC # 530
(OF)

147
150
153
156
159
162
165
168
171
173
176
179
181
184
187
189
192
194
196
198

198
389

TVA / TSI

TC # 531
(OF)

131
133
135
137
140
142
144
146
148
150
153
155
157
159
161
164
166
168
170
172

172
389

4 A

November 17, 1994

TC # 532 TC # 533
(0 F) (OF)

140
142
144
146
148
150
153
155
157
159
161
163
165
167
169
171
173
175
177
179

179
390

132
134
136
138
140
142
144
146
148
150
152
154
156
158
160
161
163
165
167
169

169
390

TC # 534
(0 F)

120
122
124
125
127
129
131
133
134
136
138
140
142
143
145
147
149
150
152
154

154
390

p0

VO 0
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Project No 97257 TVA / TSI November 17, 1994

Time TC #535 TC #536 TC #537 TC #538 TC #539 TC #540
(min) (OF) (OF) (OF) (OF) (OF) (OF)

0 64 65 65 65 65 65
1 64 65 65 65 65 65
2 64 65 65 65 65 65
3 64 65 65 65 65 65
4 64 65 65 65 65 65
5 64 65 66 66 66 66
6 65 66 66 67 66 67
7 65 68 68 68 67 69
8 65 70 69 70 69 71
9 65 72 71 73 71 74

10 66 74 74 76 73 77
11 67 77 76 79 76 81
12 68 80 80 83 80 85
13 69 84 83 87 83 90
14 71 88 87 91 88 96
15 72 92 91 95 92 102
16 74 96 96 100 97 108
17 76 100 101 105 102 113
18 78 104 106 110 107 118
19 80 108 i11 115 112 123
20 81 112 116 119 117 128
21 84 116 121 124 122 133
22 86 121 126 129 126 138
23 88 125 131 133 131 143
24 90 129 136 138 135 147
25 92 132 140 142 139 152
26 94 136 144 146 144 156
27 96 139 148 150 148 161
28 99 143 153 154 152 165
29 100 146 157 158 156 169
30 102 149 161 162 160 173
31 104 153 164 165 165 177
32 106 156 168 169 169 181
33 107 159 172 173 173 185
34 109 162 175 176 177 189
35 ill 164 179 180 181 192
36 112 167 182 183 185 196
37 114 170 186 187 188 199
38 116 173 189 190 192 202
39 118 176 192 194 195 205
40 119 178 195 197 198 207

(OGA Po#

0A

V.
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Project No 97257

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 # 535
(0 F)

121
122
124
125
127
128
130
131
133
134
135
137
139
140
141
143
144
146
147
148

148
389

TC # 536
(0 F)

181
184
186
188
191
193
196
198
200
203
205
207
209
211
213
215
217
220
222
225

225
390

TVA / TSI

TC # 537
(OF)

199
202
204
207
209
212
215
217
218
220
221
223

.225

227
230
232
234
237
240
243

243
390

4 A

0

November 17, 1994

TC # 538
(OF)

200
203
207
210
212
214
216
218
220
222
224
226
228
230
232
235
238
240
243
247

247
390

TC # 539
(0 F)

202
205
207
210
212
214
217
219
220
222
223
225
227
229
231
234
236
239
242
245

245
390

TC # 540
(0F)

209
211
213
214
215
217
218
220
221
224
226
228
231
234
237
240
243
247
251
255

255
390

0.

00A'0



Project No 97257 TVA / TSI November 17, 1994

Time TC #541 TC #542 TC #543 TC #544 TC #545 TC #546
(min) (OF) (OF) (OF) (OF) (0 F) (OF)

0 65 65 65 64 64 65
1 65 65 65 65 64 65
2 65 65 65 65 64 65
3 65 65 65 65 64 65
4 65 65 65 65 64 65
5 65 66 65 65 65 67
6 66 67 66 67 65 68
7 67 68 68 68 66 71
8 *68 69 69 70 67 74
9 69 71 71 72 68 77

10 71 73 74 74 70 81
11 73 75 76 77 71 86
12 75 78 79 79 74 90
13 77 82 83 83 76 95
14 80 86 86 86 79 101
15 83 91 90 89 82 106
16 85 95 94 93 85 112
17 88 99 99 97 89 118
18 92 104 103 100 92 124
19 95 108 107 104 96 129
20 98 112 112 109 99 134
21 101 116 116 113 103 139
22 104 121 121 118 106 144
23 108 125 126 122 110 149
24 ill 129 130 127 114 154
25 114 133 135 131 117 158
26 117 137 139 135 121 .163
27 121 141 143 139 125 167
28 124 145 148 143 128 172
29 127 149 152 147 132 176
30 130 153 156 150 135 180
31 133 157 160 154 138 184
32 136 160 163 157 142 188
33 139 164 167 160 145 192
34 142 167 170 163 148 195
35 144 171 174 166 151 199
36 147 174 177 169 154 202
37 150 178 181 172 157 205
38 153 181 184 175 160 208
39 155 184 187 178 163 210
40 158 188 190 180 165 212

4cA P 0.

0 RA



Project No 97257

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 # 541
(OF)

161
163
166
168
170
173
175
178
180
182
185
187
190
192
194
197
199
201
203
205

205
390

TC # 542
(OF)

191
194
197
200
203
205
208
210
211
213
215
216
218
219
221
222
224
226
229
232

232
390

TVA / TSI

TC # 543
(0F)

193
196
198
201
203
206
208
210
212
214
216
217
219
221
223
225
227
230
232
235

235
390

0

November 17, 1994

TC # 544
(0F)

183
186
189
191
194
196
199
201
204
206
208
210
212
214
216
217
219
220
222
224

224
389

TC # 545
(OF)

168
171
173
175
178
180
183
185
187
189
191
194
196
198
201
204
207
208
210
211

211
389

TC # 546
(0F)

214
216
219
221
223
226
229
233
236
240
244
248
252
257
261
266
270
275
280
284

284
390

Po

f90AT



b:)
Project No 97257 TVA / TSI November 17, 1994

Time TC #547 TC #548 TC #549 TC #550 TC #551 TC #552
(min) (OF) (OF) (OF) (OF) (OF) (0 F)

0 65 65 65 64 64 64
1 65 65 65 65 64 64
2 65 65 65 65 64 64
3 65 65 65 65 64 64
4 65 65 65 65 64 65
5 66 66 66 66 65 65
6 66 67 67 67 65 65
7 68 70 69 68 66 66
8 70 73 71 70 67 67
9 72 76 74 72 68 68

10 75 79 78 75 70 70
11 78 83 82 79 71 72
12 82 88 87 83 74 74
13 86 92 92 88 76 77
14 91 97 97 93 78 79
15 96 102 102 98 81 82
16 101 107 108 103 84 86
17 107 112 114 109 87 90
18 113 117 119 115 90 94
19 118 122 124 120 94 98
20 124 127 130 126 98 102
21 130 132 135 131 101 105
22 136 137 140 136 106 109
23 142 142 145 141 ill 112
.24 148 147 150 146 115 116
25 154 152 155 151 119 119
26 160 157 159 156 12312
27 165 161 164 161 127 127
28 171 166 169 166 130 131
29 175 170 173 170 134 135
30 179 174 177 175 137 139
31 183 179 181 180 141 143
32 186 183 186 184 144 146
33 190 187 190 188 147 150
34 193 192 194 191 149 153
35 196 195 197 195 151 156
36 199 199 201 198 154 159
37 202 202 205 201 157 163
38 205 206 208 205 160 166
39 207 208 211 208 162 169
40 209 211 213 211 165 172

0 4 Cs P A

Co
.96AT



Project No 97257

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 # 547
(0 F)

210
212
213
214
216
217
218
220
221
223
226
228
231
234
238
241
245
250
255
260

260
390

TC # 548
(0F)

213
216
217
219
221
222
224
226
228
230
233
236
239
243
247
251
256
262
267
274

274
390

TVA / TSI

TC # 549
(0F)

215
216
218
219
221
223
225
228
230
233
236
240
244
249
253
259
264
270
276
282

282
390

November 17, '1q94-

TC # 550
(0 F)

213
215
216
218
219
221
223
226
228
231
234
237
241
245
249
254
259
264
270
276

276
389

TC # 551
(0F)

168
172
175
178
181
184
18.6
188
190
193
195
198
200
202
204
206
208
209
209
210

210
389

TC # 552
(OF)

175
178
181
184
186
189
192
194
196
200
203
206
208
209

209
210
210
211
212
213

213
389

,ýGCA P 0 ,

# . A

V.



Project No 97257 TVA / TSI November 17, 1994

Time TC #553 TC #554 TC #555 TC #556 TC #557 TC #558
(min) (0 F) (OF) (OF) (0 F) (0 F) (0 F)

0 64 64 64 64 64 64
1 64 64 64 64 64 64
2 64 64 64 64 64 64
3 64 64 64 64 64 64
4 65 64 64 64 64 64
5 65 65 64 64 64 64
6 66 65 65 64 64 64
7 67 66 66 64 64 65
8 69 67 67 6 5 65 66
.9 71 68 69 65 65 66

10 73 70 71 66 66 67
11 76 71 73 67 67 68
12 78 73 75 68 68 69
13 81 76 78 69 70 71
14 85 78 81 71 72 72
15 88 81 83 72 73 74
16 92 84 86 73 75 75
17 96 88 89 75 77 77
18 101 91 92 76 80 79
19 105 95 95 78 81 81
20 109 98 98 79 83 83
21 113 102 101 81 85 85
22 118 106 104 82 87 87
23 122 109 107 83 89 89
24 125 113 110 85 91 91
25 129 116 113 86 93 93
26 133 119 115 88 95 95
27 137 123 118 89 97 97
28 141 126 121 90 99 99
29 144 130 124 92 101 101
30 148 133 126 93 102 103
31 151 136 129 94 104 105
32 154 139 132 96 106 107
33 158 142 134 97 108 109
34 161 145 137 98 110 ill
35 164 148 139 99 112 113
36 167 151 142 101 113 115
37 170 154 144 102 115 117
38 173 157 147 103 117 119
39 176 159 149 104 118 121
40 179 162 152 106 120 122

OGA P0 ~
# , .o

10
VOOft AT0



Project No 97257

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 # 553
(0F)

182
185
188
191
194
197
199
203
206
208
209
210
212
213
215
216
218
220
222
224

224
389

TC # 554
(OF)

165
167
170
173
175
178
181
183
186
188
191
193
196
198
200
203
205
207
209
212

212
389

TVA / TSI

TC # 555
(OF)

154
157
159
162
164
166
169
171
173
176
178
181
183
185
188
190
192
195
197
199

199
389

0

November 17, •r9)'4

TC # 556
(OF)

107
108
109
111
112
113
114
115
116
117
118
120
121
122
123
124
125
126
127
128

128
389

TC # 557
(OF)

122
123
125
127
128
130
131
133
135"
136
138
139
140
142
143
145
146
148
149
150

150
389

TC # 558
(OF)

124
126
127
129
131
132
134
136
137
138
140
141
143
144
146
147
149
150
151
153

153
389

0..
t

10 Ca
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Project No 97257

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TVA / TSI

TC # 560 TC # 561
(0F) (0F)

TC # 559
(0F)

64
64
64
64
64
65
65
66
68
69
71
73
75
78
81
84
87
90
93
96
99

103
106
109
112
115
118
121
125
127
130
133
136
138
141
143
146
148
151
153
156

0O,

64
64
64
64
64
65
65
66
67
69
70
72
74
77
80
83
86
89
92
96
99

103
106
110
114
118
121
125
129
132
136
140
143
147
150
154
157
160
164
167
170

TC # 562
(0 F)

TC # 563
(0F)

64
64
64
64
64
64
65
65
66
67
69
70
72
74
77
79
82
85
88
91
95
98

102
105
109
113
117
120
123
126
129
132
136
139
142
145
148
151
155
158
160

64
64
64
64
64
64
65
65
66
66
67
69
70
72
74
76
79
81
84
86
89
92
95
98

101
104
107
110
113
116
120
123
126
129
132
135
138
141
144
146
149

64
64
64
64
64
65
65
66
68
69
71
74
76
79
82
85
89
92
96

100
103
107
111
114
118
122
125
129
133
137
140
144
148
152
155
159
162
166
169
172
175

p 0
4,4.

A

Ir 0
"?0 4/

Oft0

November 17, 1994

TC # 564
(0 F)

64
64
64
64
64
64
64
64
65
66
67
68
69
70
72
74
75
77
80
82
84
86
89
91
93
96
98

101
103
106
108
110
112
114
116
118
120
122
124
126
128



Project No 97257

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 # 559
(0F)

158
160
162
165
167
169
171
173
175
177
179
180
182
184
186
188
190
192
193
195

195
389

TC # 560
(0F)

172
175
178
180
183
185
187
190
192
194
196
198
200
202
204
206
208
209
210
211

211
389

TVA / TSI

TC # 561
(0 F)

163
166
168
171
173
176
178
181
183
185
187
190
192
193
195
197
199
201
203
205

205
389

C, A

0

November 17, 1994

TC # 562
(0F)

152
155
158
160
163
166
168
171
173
176
178
181
183
185
188
190
192
194
196
197

197
389

TC # 563
(OF)

178
181
184
186
189
191
193
196
198
200.
202
203
205
207
208
210
211
213
214
215

215
389

TC # 564
(0 F)

130
132
133
135
137
139
140
142
143
145
147
148
150
151
153
155
156
158
159
161

161
389

4.
A

10 C
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Project No 97257 TVA / TSI November 17, 1994

Time TC #565 TC #566 TC #567 TC #568 TC #569 TC #570
(min) (OF) (OF) (0 F) (0 F) (OF) (0 F)

0 64 64 64 64 64 64
1 64 64 64 64 64 64
2 64 64 64 64 64 64
3 64 64 64 64 64 64
4 64 64 64 64 64 64
5 64 65 65 65 64 64
6 64 65 65 65 65 65
7 65 66 66 65 65 65
8 65 67 67 66 66 66
9 66 68 68 67 67 67

10 67 69 70 69 68 69
11 68 71 72 70 70 71
12 70 73 74 73 72 73
13 72 75 77 75 74 75
14 74 77 80 78 77 78
15 76 80 84 81 80 81.
16 79 83 88 84 83 85
17 82 86 92 88 86 88
18 85 89 96 92 90 92
19 89 92 101 96 94 96
20 92 94 107 101 98 101
21 96 97 112 105 102 105
22 100 100 118 109 106 109
23 103 104 123 114 ill 113
24 107 107 129 119 115 118
25 ill 110 133 123 120 122
26 115 113 138 128 124 126
27 119 116 142 133 129 130
28 123 120 147 138 134 134
29 126 122 150 144 139 138
30 130 125 153 150 144 141
31 133 128 157 156 149 145
32 136 131 160 162 152 148
33 140 134 163 166 155 152
34 143 137 165 171 159 155
35 145 139 168 175 163 158
36 148 142 170 178 166 162
37 151 144 173 181 169 165
38 153 147 175 183 175 168
39 155 149 177 186 179 171
40 158 152 179 188 183 174

A A .

0. 4'

*6RT



Project No 97257

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 # 565
(0F)

160
162
164
166
168
170
172
174
176
177
179
181
183
185
186
188
190
192
193
195

195
389

TC # 566
(0F)

154
156
158
160
163
166
169
171
174
176
178
180
182
186
188
192
194
197
199
200

200
389

TVA / TSI

TC # 567
()F)

181
184
186
189
191
193
195
197
200
202
204
206
208
210
211
211
212
213
213
214

214
389

L5 *y

November 17, 1994

TC # 568
(0 F)

190
193
195
197
199
200
202
203
205
206
207
208
209
210
211
212
212
213
213
214

214
389

TC # 569 TC # 570
(0F)

186
189
192
194
197
199
200
202
203
205
206
207
208
209
209
210
211
212
212
213

213
389

(0 F)

177
181
184
187
190
192
195
198
200
202
204
206
208
209
211
212
214
215
216
218

218
389

110CA Po#

f CO
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Project No 97257 TVA / TSI November 17, 1994'

Time TC #571 TC #572 TC #573 TC #574
(min) (OF) (OF) (OF) (OF)

0 64 64 64 64
1 64 64 64 64
2 64 64 64 64
3 64 64 64 64
4 64 64 64 64
5 64 64 64 64
6 65 64 65 65
7 65 64 65 65
8 66 64 66 66
9 67 65 67 67

10 69 65 68 69
11 70 66 69 71
12 73 67 71 73
13 75 67 73 75
14 77 69 75 78
15 80 70 78 81
16 83 71 81 84
17 86 73 84 88
18 90 75 87 91
19 93 77 90 95
20 97 79 93 99
21 100 81 97 103
22 104 83 100 108
23 108 85 104 112
24 112 87 107 1 17
25 116 89 111 121
26 120 92 115 125
27 124 94 119 128
28 128 96 122 132
29 132 99 126 135
30 135 101 129 138
31 139 103 133 142
32 142 106 136 145
33 146 108 140 149
34 149 110 143 153
35 152 113 146 156
36 156 115 149 158
37 159 117 152 160
38 163 119 155 163
39 166 122 158 165
40 169 124 160 167

C0 A P 0 .
0

Ipo

00ftA.To0



Project No 97257

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 # 571
(0F)

173
176
180
1 84

187
190
193
196
198
200
202
204
206
207
209
211
212
212
213
213

213
389

TC # 572
(OF)

126
128
130
132
134
136
138
140
142
144
146
148
150
151
153
155
157
159
160
162

162
389

TVA / TSI

TC # 573
(OF)

163
165
168
170
172
175
177
179
181
183
185
187
189
191
193
195
196
198
200
202

202
389

A

November 17, 1994

TC # 574
(OF)

169
171
173
174
176
178
179
181
183
185
186
188
190
192
193
195
197
202
204
204

204
389

.4

100



Project No. 97257 TVA / TSI November 17, 1994

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

El19 Std
(OF)

68
254
440
627
813

1000
1060
1120
1180
1240
1300
1327
1346
1364
1380
1395
1410
1423
1436
1448
1459
1470
1480
1490
1499
1508
1517
1525
1533
1541
1548
1555
1562
1569
1576
1582
1588
1594
1600
1606
1612

Furnace Avg
(0F)

66
102
256
521
784
976

1120
1221
1263
1238
1185
1196
1280
1355
1419
1427
1407
1423
1448
1456
1457
1462
1478
1493
1511
1525
1533
1536
1533
1536
1548
1553
1558
1564
1568
1574
1585
1594
1603
1610
1617

Ambient
(0 F)

69
68
68
68
69
68
68
68
69
69
70
69
69
70
69
70
69
69
69
69
70
70
70
70
71
70
71
70
71
71
70
71
71
70
71
71
71
71
71
71
72

0

Furnace # 1
(0F)

66
118
352
744

1078
1261
1386
1404
1348
1275
1197
1189
1308
1455
1521
1471
1415
1408
1421
1421
1415
1418
1426
1443
1451
1471
1487
1493
1493
1500
1514
1519
1524
1532
1534
1543
1557
1567
1575
1580
1585

k po0

I&4l

G.00

Furnace # 2
(OF)

66
122
353
725

1050
1264
1385
1476
1479
1412
1345
1348
1450
1559
1658
1620
1547
1548
1566
1556
1543
1539
1556
1573
1597
1621
1632
1629
1620
1617
1626
1630
1632
1633
1633
1636
1644
1652
1662
1669
1677

Furnace # 3
(0 F)

67
95

280
695

1142
1371
1518
1566
1511
1414
1318
1299
1447
1522
1598
1581
1514
1526
1557
1554
1540
1537
1549
1566
1581
1588
1589
1586
1578
1580
1597
1599
1600
1608
1606
1614
1623
1632
1641
1644
1650



Project No. 97257 TVA / TSI
6N1

November 17, 1994

Furnace Avg Ambient
(0F) (0 F)

Time
(min)

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

0

E119 Std
(OF)

1617
1622
1627
1633
1638
1642
1647
1652
1656
1661
1665
1669
1674
1678
1682
1686
1690
1693
1697
1701

Furnace # 1
(0F)

1596
1607
1612
1607
1606
1613
1625
1628
1624
1632
1640
1650
1642
1648
1648
1652
1654
1656
1656
1649

Furnace # 2
(0F)

1683
1689
1692
1694
1696
1698
1700
1701
1707
1710
1713
1715
1722
1726
1733
1741
1748
1753
1754
1750

0.
10

IV(00AO

1625
1633
1637
1638
1640
1646
1650
1653
1656
1659
1664
1667
1669
1676
1684
1693
1699
1703
1705
1700

Furnace # 3
(0 F)

1654
1663
1664
1665
1665
1668
1671
1673
1674
1676
1678
1682
1685
1685
1692
1699
1705
1709
1709
1704



6PA 19November 17, 1994

Time
(min)

0
1
2
3
4
5
6
7
8
9

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

Furnace # 4
(OF)

67
108
321
743

1094
1296
1442
1523
1501
1416
1328
1340
1463
1586
1681
1625
1541
1554
1579
1566
1545
1541
1555
1573
1594
1602
1598
1590
1578
1582
1594
1596
1597
1600
1601
1609
1624
1634
1642
1646
1652

Furnace # 5
(0F)

66
91

193
353
534
716
885

1038
1144
1166
1134
1156
1223
1266
1304
1344
1369
1394
1423
1444
1457
1473
1489
1501
1516
1529
1536
1541
1544
1548
1557
1561
1565
1572
1577
1583
1593
1603
1612
1618
1625

Furnace # 7
(0F)

Furnace # 6
(OF)

66
82

181
348
559
762
929

1079
1191
1216
1186
1197
1256
1325
1392
1435
1436
1455
1481
1497
1510
1509
1528
1536
1558
1559
1565
1572
1561
1560
1572
1582
1585
1584
1594
1595
1604
1616
1625
1642
1647

40sA P

* 40
o A-fo

66
113
246
414
573
721
855
980

1083
1109
1084
1104
1156
1200
1250
1289
1296
1317
1340
1354
1364
1373
1387
1401
1419
1438
1451
1457
1458
1463
1473
1481
1497
1507
1517
1525
1532
1541
1550
1560
1569

Furnace # 8
(0F)

66
91

180
314
466
620
765
901

1010
1056
1045
1062
1110
1148
1196
1245
1272
1298
1324
1344
1358
1371
1392
1413
1436
1455
1467
1473
1478
1482
1493
1496
1501
1510
1513
1522
1530
1539
1547
1550
1557

Project No. 97257 TVA / TSI



Project No. 97257 TVA / TSI November 17, 1994

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)

1660
1668
1673
1669
1669
1672
1677
1677
1678
1682
1689
1693
1696
1698
1705
1712
1717
1719
1719
1714

Furnace # 5
(0 F)

1633
1642
1647
1647
1650
1655
1657
1659
1662
1666
1670
1670
1681
1702
1715
1729
1734
1737
1738
1732

Furnace # 6
(0F)

1659
1664
1666
1665
1665
1668
1674
1685
1687
1684
1693
1693
1697
1714
1722
1738
1744
1742
1749
1742

Furnace # 7
(0 F)

1576
1582
1586
1593
1601
1609
1608
1611
1619
1618
1621
1620
1628
1634
1644
1652
1662
1665
1669
1669

4 A P o.

VO

6n3

Furnace # 8
(0 F)

1565
1575
1582
1584
1586
1593
1600
1601
1601
1608
1613
1618
1617
1623
1633
1642
1647
1653
1657
1652



Project No. 97257

Time
(min)

0
1
2
3
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20
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31
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34
35
36
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39
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Furnace # 9
(0F)

67
103
244
473
722
926

1073
1177
1234
1194
1128
1155
1228
1277
1314
1344
1358
1383
1413
1429
1436
1449
1465
1483
1499
1512
1520
1524
1525
1532
1543
1548
1551
1558
1562
1572
1585
1595
1602
1608
1615

P0 .

IA

A

0

0o

#0 1ATO'
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Furnace # 10
(OF)

66
100
213
403
623
819
966

1070
1127
1123
1088
1106
1163
1215
1275
1314
1321
1343
1372

1391
1399
1412
1428
1445
1457
1473
1487
1493
1494
1500
1511
1520
1527
1532
1538
1545
1555
1564
1574
1583
1590
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Time Furnace # 9
(min) (OF)

41 1623
42 1637
43 1641
44 1643
45 1644
46 1652
47 1659
48 1660
49 1663
50 1669
51 1676
52 1682
53 1672
54 1677
55 1689
56 1698
57 1705
58 1711
59 1712
60 1706

November 17, 1994TVA / TSI

Furnace # 10
(0 F)

1598
1605
1 606
1610
1619
1627
1630
1634
1 640
1642
1645
1 648
1 653
1656
1663
1670
1677
1682
1683
1 680

4AP
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0
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Report No. 11960-97257 December 2, 1994

TVA / Thermal Science, Inc. APPENDICES

Quality Assurance Statement

Omega Point Laboratories, Inc. is an independent, wholly owned company
incorporated in the state of Texas, devoted to engineering, inspection, quality
assurance and testing of building materials, products and assemblies. The
company has developed and implemented a Quality Assurance Program designed
to provide its clients with a planned procedure of order and document processing
for inspection and testing services it provides to assure conformity to
requirements, codes, standards and specifications. The Program is designed to
meet the intent of ANSI 45.2 Quality Assurance Program Requirements for
Nuclear Power Plants, and complies with the requirements of the ASME Code,
SPPE, Military Standards and other less stringent programs. It is the
Laboratory's intention to adhere strictly to this Program, to assure that the
services offered to its clients remains of the highest quality and accuracy possible.

The overall responsibility of the supervision, operation and coordination of this
Quality Assurance Program is that of the Quality Assurance Manager, a person
not involved with the performance of the inspection or testing services, and who is
under the full time employ of the Laboratory. This individual is responsible for
implementing and enforcing all procedures presented in the Quality Assurance
Manual and the Procedures Manual. All personnel involved with activities
which fall under the scope of this Program are required to cooperate with the
letter and intent of this Program.

All QA Surveillance documents remain on file at the Laboratory, and are
available for inspection by authorized personnel in the performance of an on-site
QA Audit. All materials, services and supplies used herein were obtained with
appropriate QA Certifications of Compliance, which may be found in the
following pages.
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ACCEPTABILITY DOCUMENTATION

TEST DECK #4: PROJECT NO. 97257

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

I. CABLE TRAY/CONDUIT ASSEMBLY

Omega Poi or orn ,Ine.

7V
Dhte "

I I. ELECTRICAL CABLE INSTALLATION

Omega Point Laboratories, Inc.

TVA / TSI

III. THERMOCOUPLE INSTAILATION

meg Po ' a s, Inc.

Omi

Elr
210-6

Date

ega Point Laboratories, Inc.
16015 Shady Falls Road
nendorf, Texas 78112-9784
35-8100 / FAX: 210-635-8101

800-966-5253

Date

Date

NIA



Acceptability Documentation

Test Deck #4

Omega oin oa eIc

Project 97257

Page 2 of 2

IV. FIRE PROTECTION BARRIER

Date

ii/O/e

V. FINAL PRE-BURN INSPECTION

•rat 1s, Inc. Date

0.

OR-T
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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
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"xl 2"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Page / of

ITEM DATE INITIALS

-7

,,7I

"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 & (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 2Lof
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EVENT LOG

TVA/TSl
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1• 3/4" alum.. & (1) 3/4" steel conduit.Page 3. of

-ITEM DATE INITIALS
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"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 4 -of

ITEM DATE INITIALS
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.Page 6-"of

ITEM DATE INITIALS
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Page -.6of

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 "Z of

ITEM DATE INITIALS
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"xl 2"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel cont.

Page 6of

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"xl 2"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"xl 2"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Page ./of

ITEM DATE INITIALS
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Page //of

ITEM DATE INITIALS
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.

Page /"?of
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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/TSl
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (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. (11 3/4" alum.. & (1) 3/4" steel conduit.

PaTe/ INITIAf
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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. (11 3/4" alum.. & (1) 3/4" steel conduit.
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EVENT LOG

TVA/TSl
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"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 condujPage 20iof
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. bonduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.Page !_•_of

ITEM DATE INITIALS
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (8) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"xl 2"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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EVENT LOG

TVA/TSI

N

Client #11960

NOTE: /

This Log is to be.used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"x12"x12" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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EVENT LOG
TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"xl 2"xl 2" pull box.
97260 #7 Steel deck with (7) 4" steel conduits. (1) 3/4" alum.. & (1) 3/4" steel conduit.
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and brief description of each
of the test assemblies are:

97257 #4 Concrete slab with (2) 1" steel conduits, (8) 4" alum. conduits & (6) cable trays.
97258 #5 Concrete wall with 5'x3'x2' J-Box, (2) steel conduits & (10) alum. conduits.
97259 #6 Concrete wall with (4) 1" steel conduit, (8) 4" alum., (4) 3" steel & (1) 4" steel

conduit with a 60"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"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

A- A• ,.. A_.• .-A-•,_J A•

ti ~I c- k IQ}7 .-4 4 -4 4-k 44 t JPAVh-tPW A-~I I

(~~±tPA~r PA tL i )L A ti 71 I
(LPYiiw ~ D&I k~A~~. 'k I I A~

(c=v I _ _ _ _ _ _

;f-,n I -ul AAý -11P

U-I,

(I tA- Ak J I IFI&

-~-A ~ LA ____



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

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. 11960-97257
TVA / Thermal Science, Inc.

December 2, 1994
APPENDICES

Installation Details
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TVA/TSI TEST PLAN CLARIFICATION NO.: 001

Test Plan Revision No.: 1
Dated 7-11-94

Section No.: Apgndix A

Requirements: Appendix A of Test Plan
Design Drawings (Page no.4 of 7)
This design specifies the use of Unistrut Part No. P1001A and plate steel
sized at 1/2"x3" x 7-1/2" for the support of Thermo-Lag assemblies.
(See attached page)

Clarification and Discussion:
Due to the unavailability of Unistrut Part No. P1001A. Omega Point Labs has
substituted Unistrut Part No. P1001, using 3/8"x 2"x 6-1/2" plate steel.
Description of parts:

P 1000@ CHANNEL AND COMBINATIONS
1W UNISTRUT CHANNEL WMDTH SERIES

-7- P 1000 channel and Combinationa are foll
WIomed from 12 gauge C.105w1 3ti steel.

7 Standard lengths 10 and 20 feeL

WYLM.JC 190

P 1000 CHANNEL

2 1W0T. 101C 3 A

P 1001 P 1001 A

TVA Representative:

OPL Engineering Rep.:

OPL QA/QC Rep.:

cc:-- Mark Salley; TVA
Rubin Feldman, TSI

Date: 9)-2vq

Dat e:

Date: //g

Page 1 of 2
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Report No. 11960-97257
TVA / Thermal Science, Inc.

December 2, 1994
APPENDICES

Certifications of Calibration and Conformance
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Q/A REC1ING REPORT

REPORT NUMBER__ AII - R q( 66
DATE RECEIVED ? - I b - It 4

DATE INSPECTED ___ -_______ 4

INSPECTED BY: E--4 1 7t-?--

QUANTITY Como I CENT.MATIL C COINTER EXCEPTION ACCEPTANCE REMARKS
ITEM DESCRIPTION P.O. NO. I.D. NO. Y Y/N WEGARIY

_r__ _Rr. _ _ - -e - Hold JRRI.i~~_ _ _ _

-_ A U \AoQ ?a ?4o Q T-)w Im y y 6o m• *

FORM
1/29/93

CLIENT/PROJECT NAME T-• !1 i-
CLIENT/PROJECT NUYBER IL• k )£b 9 -133 3L
RECEIVED FROM V___/_/KC._
PROJECT LOCATION Omega Point Labs



'-, I

PURCHASE ORDER
*AE P0,

AIJ

Vendor:

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1140-Q

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

Ship To:

Order Date Ship Via P.O. Si Date Required Terms
UPS Red Label 8-16-94

Quantity Unit Extended
Description Ordered Price Amount

T-1 Plug 100

T-2 Jack

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval ,______-___
Date T- - IZ-. 01 A

h .1 3 ___________ 3

Special Instructions
Shipment Must Include Certificate of
Conformance on Materials.

Ordered By: Cleda Patton

I Project #: TSI/TVA APA. .i''"
Total

Shipping

Tax

Invoice Total

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

A • m m m •l



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

SPECIALIZING IN WIRE, CABLE & TEMPERATURE SENSORS

-' "SHIP TO

OMEGA POINT LABS

16015 SHADY FALLS RD.

ELMENDORF. TX 78112

OMEGA POINT LABS
16015 SHADY FALLS RD.

ELMENDORF, TX 78112
ATTN: CLETA

I L

DATE RECEIVED CUSTOMER NO. PMC JOB NO.

e-15-94 TC-~229
REQUESTED SHIP CUSTOMER P.O. NUMBER SHIP VIA TERMS

8- 15-:? 14 I F--::jP E, .E , E: L.-

PATNME I DECIPIN-g-y BACK -OREE T ..SIPE

" 100 F-1 PL;1G -

loT "-2 J 'C_.,

SPECIAL INSTRUCTIONS:

3 S ,3 .S S "5 I. * _ .* * . I
COMLET PACKE BY

White - Anaheim Office • Goldenrod - New Hampshire Office - Canary - Packing Slip

F- SOLD TO



\

CERTIFICATE OF CONFORMANCE

TO Om•_•A Point Labs

16015 Shady Falls Rd.

Elmendorf, TX 78112

PMC P/N QUANTITY

T-1 (Plug) 100

T-2 (Jack) 100

JADDITIONAL INFORMATION (IF REQUIRED):

This is to certify the materials furnished on this shipment are in
drawings of the above referenced customer purchase order. In!
customer review.

1170 N. GILBERT STREET
kANAHEIM, CA.
P2801

714) 563-0332
FAX (800) 753-5595

DATE 8-15-94

CUSTOMER PO# 1140Q

JOB # TC-6229

CUSTOMER P'N SPEC

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

quality Assurance Manager



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME 1 I TVA
CLIENT/PROJECT NUMBERi-)--c 1Stt,-_ 7-_•O
RECEIVED FROM_ P C_--
PROJElCT LOCATION Omenoa Point Labs

REPORT NUMBER IA tq -AIDA•
DATE RECEIVED E -•L•4

DATE INSPECTED___- ____ -___
INSPECTED BY: O-V-U '-I.I:th



PURCHASE ORDER

Vendor:

Bill To:

676
Omega Point Laboratories, Inc.

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

PO Number:

1123-0

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

Ship To:

Accounts Payable Constance A. Humphrey
Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
6/28/94 UPS Blue Label MS-i 1230-97185 7-11-94 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 Requirements."
QA Approval
Date 6

40,000

1

'I. j ______ I _______ J________
Special instructions
Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 2000F, 4000F, 6000F, 800°F
and 1000°F traceable to NIST

Ordered By: Constance A. Humphre

Project #:-G Eqhipfmt- d-e

ri'A/7IS5(

/)b--kA4 Rua

Y Total

Shipping

Tax

Invoice Total

'1/6 4 ~o~

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

€
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OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: MS-- //;3 '.p9- 9'-'7/g

VENDOR: FMC

VENDOR PRODUCT NUMBER: KK-TA/TA-24

PRODUCT DESCRIPTION: T f1or CareA Therm•nnop! Wire

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

TEST DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

AS"D
E230-93 Std. Temperature--F Tables Temp. Range +32°F to +545°F

for Standardized Thermocouples Special Limits of Error ±2*F

QUALITY ASSURANCE REQUIREMENTS

1.0 QUALITY PROGRAM
Seller shall furnish this item in accordance with Quality Program approved by Omega
Point Laboratories. Material specified herein is to be produced and tested in
accordance with vendor quality standards, methods, guidelines and manufacturing
instructions as defined in that Quality Program.

2.0 QUALITY VERIFICATION
Receiving Inspection - Buyer shall inspect items upon receipt to verify compliance
with purchase order requirements. Rejected items shall be returned at seller's
expense.
Document Review - Final acceptance shall be based on satisfactory review of
required certifications and/or supporting documents.

3.0 CERTIFICATIONS
3.1 Certification that supplied materials comply with this material specification

and listing Critical Characteristics shall be provided. This certificates shall
reference Omega Point Labs purchase order number and specification
number for all material furnished under this specification. This Certification
shall be signed by the appropriate vendor representative.

3.2 The material furnished under this specification shall be a product that
complies with the following:
3.2.1 Has been tested and passed all tests specified herein.



PURCHASING SPECIFICATIONS Page 2 of 2

3.2.2 Manufacturing methods for this material have not changed. Vendor
will advise Omega Point in writing of any changes in the
manufacturing prior to material manufacture.

3.2.3 Raw materials used in the manufacture of this material meet Vendor
specifications.

4.0 AUDITS/RIGHTS OF ACCESS
Omega Point Labs reserves the right to audit your facility to verify compliance with
the purchase order and specification requirements with a minimum ten (10) day
notice.

5.0 IDENTIFICATION
Seller shall identify each item with a unique traceability number by physical marking
or tagging. These identification numbers shall be traceable to certifications and
packing lists.

6.0 PACKING/SHIPPING
All materials shall be packaged in air tight, moisture free containers and shall be free
of foreign substances such as dirt, oil, grease or other deleterious materials.

All materials shall be suitably crated, boxed or otherwise prepared for shipment to
prevent damage during handling and shipping.

QUALITY ASSURANCE APPROVAL

Title Quality Assurance Mgr.

Date____ _

AVL Verification
Class: B

4e I
A

4 Jilfolp

678
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OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO:

PRODUCT: Thermocouple Wire

MANUFACTURER:

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

PMC Corporation
57 Harvey Road

Londonderr=. NH 03053

(same)

(603) 432-9473

TECHNICAL EVALUATION

DESCRIPTION: Teflon Coated Thermocouple Wire

DOES IT PERFORM
SAFETY FUNCTION? YES:

Material testing and equipment calibration

DOES ITEM MEET CRITERIA
OF CGI DEFINITION? Yes

TECHNICAL EVALUATION
PERFORMED BY:

Proj Manager
Date 4.a i t/t,

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/ ' y
Date ;.,, ,i / &

679

MS- // .7 3 V - 5r-2/



TECHNICAL EVALUATION

Teflon Coated Thermocouple Wire

KK-TA/TA-24

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

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

Temp. Range +32*F
Special Limits of

to +5450 F
Error ±2°F

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

PAUJEtT MANAGER
DATE 14 / 7. 1*/06

VERIFIED BY:

Q/A MAEDATE Al*•'•

PRODUCT:

SPEC NO:

TEST

Page 2 of 3



TECHNICAL EVALUATION

KK-TA/TA-24 Thermocouple Wire

ms- //237-;a- ?,7/ fS

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:

~~ ~10DATE

PRODUCT:

SPEC NO:

Page 3 of 3 6 1

DATE:



b8 DATA SHEET12

* 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 . I

-- '-*1

coefficient of friction
for ease of pulling
through conduit.

Like TFE, suggested
upper continuous
temperature is 5000F
(260°C), however, it

>Th

PFA Insulated
Thermocouple Wire

Calibrated conductors
for high system accuracy

500°F (260-C) PFA
insulation for improved
electrical properties
and high temperature
applications

500°F (260°C) PFA
jacket for chemical
inertness to solvents,
acids and oils

- I - I

PART NUMBERS
TYPE J

THERMOCOUPLE 20 SOLID J-TNTA-20 K-TANTA-20 T-TATA-20 =-T7.,A-20 'J-TA/'A-20

THERMOCOUPLE 24 SOLID J-TAiTA-24 K-TANTA-24 T-TANTA-24 E-T.-A-. -NJ-JTA-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-
tion. Variations of this construction are available
upon request, including aluminum Mylar* to
reduce noise problems found in so many of
today's plants.

Typical applications include aircraft and __

automotive engine testing, rapid transit cables,,•
and down hole cable in the oil industry.I,

Registered trademark of El. DuPont Inc.

E-TA.-A-30

TYPE N i

~TA~30

The above part numbers represent the
more popular constructions. However,
other designs are available upon request.

PMC CORPORATION
57 Harvey Road
Londonderry. NH
03053

Tel. (603) 432-9473
FAX (603) 432-0435

TYPE E
GRADE OF
WIRE

i - ~ - ~ A d

J

GAUGE
SIZE

WIRE
TYPE ITYPE K TYPE T

THERMOCOUPLE SOLID J-TN/TA-30 K-TAJTA-30 T-TNfTA-30



© 1990 PMC Corporation

Color code > THERMOCOUPLE TYPE COLOR CODE INnAL CAUBRATION TOLERANCES

& initial ANSI +/ - STANDARD SPECIAL
.WIRE ALLOYS SYMBOL INDIVIDUAL JACKET TEMPERATURERANGE LIMITS LIMITS

l libration *,on (+) vs. J WHITEIRED BROWN ,320OF(oc) to +5451F(+285°C) ±-4°F(2.20C) *20F(1.1°C)

ances for Constantan"1(-) +545°F (+285°C) to +14000F (+7500 C) ±.75% ±.4%

uizermocouple Chromerl,(+) vs. K YELLOW/RED BROWN -330OF(-200C) to -165F (-1100C) ±2%wire "AlumelTm(') -165F (-1101C to +320F0°C) ±40F 2.20Ce+321; (OC, to +545° +2850C) ±-40F 2.20C ±2 1

Copper (+) vs. T BLUE/RED BROWN - 330°F (-200C) to -85F C) 1.5% .%
Constantan m (-) -850F (-650C) to 42700F (,13°C)1) ±+_ .9°F (.50C)

+270°F (+130°C) to +660 °F (+3500C) .75% ±.4%

Chromel T1(+) vs. E PURPLE/RED BROWN -330°F (2000C to -2700F (-170*C) ±1% / ±1.8 0F(l0 C
Constantan T (-) -2700F (-170°Cj to +4800F (+2500C ±3-F 1.70C) ± 1.8o F (1°C1

.48 0
0F (+2500C) to +6400F (+3400C -30F 1.70C) ± .4%

+64
0

°F (+340*C) to +1 600°F (+9000 ) ± .5% ± .4%

NicrosilTm (+) vs. N ORANGE/RED BROWN + 32 0F (09C) to +545°F (+285°C) 40 1F (2.20C) +2° F(1.1°C)

NisilTm (-) +545°F (+285°C) to +2300°F (+12500C) ±.75% ± .4%

Color code > iron vs. Constantan' m  JX WHITE/RED BLACK + 320F (00C) to +400oF (+2000C) _40F (2.2°C) _20F (1.100C

and initial Chromel'vs.-Alumel- KX YELLOW/RED YELLOW +32°F (000) to +400 0F (+2000C) _4°F (2.200) I_20F (1.1-C)

calibration. Copper vs. Constantanm" TX BLUE/RED BLUE -750F(-600C) to +210°*F(+00C) 1± 2*F(1.C)I±•• 0F (.50C)

tolerances for Chromel Tmvs. Constantan TIA EX PURPLE/RED PURPLE +321 (01C)to +400°F(+2 ,00°C) I±3°F (1.7°C)I1=2°F (1.1C)C

extension wire Nicrosil"'vs. Nisil TM  NX ORANGE/RED ORANGE +320F (000) to +4001F (+2000C) 1±40F (2.21C) 1±2-F (1.10C)

Copper vs. Copper Alloy SX BLACKIRED GREEN +75-F (+250C) to +400°F (+2000C) 12°F (70C)
RX

Magnetic NOTE - Percent limits ,gr'y aireetty to temoeratures n 'C units. but for "F eaulvlents Thermoccurle wire cannot DO x•vecteO to meet
'rrade Marx. Hoskins Mfg. Co. arm awpied to tlhe numoers of °F above ua below tile ice Dont .,32".. tme limait of error at temoeratures Welow te ice

Ii.e.. Limit (F) 1 Temo. 'F - 32F) X Percencige) Doint unless soec.fiea at time of purctlase.

IS NOMINAL NOMINAL NOMINAL APPROX. SHIP.
GAUGE INSULAT•ON JACXET DIAMETER WEIGHT LBS.

physical CHARACTERISTICS INSULATION JACKET SIZE WALL(INCHES) WALLLNcHS1 INCHES) PER 1000 FT"

properties SPECIFIC GRAVITY 2.15 2.15 20 .008 .010 .068 X .116 12
DUROMETER HARDNESS 55 55

TENSILE STRENGTH
p.s.i. (min.) 4000 p.s.i. 4000 p.s.i. 24 .008 .010 .056 X .092 7
ELONGATION %(rmin.) 300% 300%

MINIMUM BEND RADIUS 5 X O.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 5000 F(2600 C) 500°F(260°C)
TEMPERATURE CONTINUOUS CONTINUOUS

550FI288GC) 550°F(2880C)SINGLE !SINGLE
EXPOSURE EXPOSURE

FLAME TEST NON- NON-
FLAMMABLE FLAMMABLE

PRICING POLICY > Shipments wilt be invoiced at PMCs prices in eflect at time of shipment. Quotations are given with an escalation clause and prices. terns and conditions are subiect to d"ln

zrwthoutr nor notice. PMC will. h nvuee. make every attenpt to hold to cu'rent quoted pnces. All prices quoted are in United States curerny, and shall be suttlect to correction forsors, Unless otherwise stated in wrilling to PMC.

SPOOLS & COILS > ,l shipments, unless specified otherwise by PMC. are made on non-iturnble reels,. spools or coLs in one continuous lengtn.

ES & RETURNS> All clair• for shortage or incorrect maerna must be made within 10 days after receipt of te goods to which such claim penais. Goods may only b returned or cr'edit witn t.mon of the date of authorizaon. Goods tht are special in any way shall not be returned to PMC. Material returned for any reon. without wrnttet authoonm i will be refused
and returned at shipper's expense. A return request must be proceed thiroug our Londonderry. N.H. sales office.

TOLERANCES > ue to allowances in manufactunng processes or wire. cable and sirrlar products. PMC reseries e rigtht toI variation oft ±10% from ft quantity of suct goods ordered.
tolerances own are nominal. Sipping weights are an average of all types of conductors and are hst ed ik•M ng only. These weights can vary sziathanlly Cm tO

ai Ot f sPools. reels and/or conur&,ors.

The material contained in this document is presented in good faith and believed to be reliable and =arate. However. becaue tesMOn conditions nuy vary and mratenal quality •r
information that may be provded in whole or pan by oters may be Ieyond our control, no warranry. esoresed or iprlied. is gi•en and PMC Corporation can aume no liatilitY lo11'
results obtained or darages ircr•red throug• the application of mhe data ,test gresertel NOTE: PMC reserves the nrlt to substoiue an equal D= on all re e W I t .
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PMC CORPORATION
___ 57 HARVEY ROAD, LONDONDERRY, N.H. 03053 • (603) 432-WIRE

SPECIALIZING IN WIRE. CABLES & TEMPERATURE

r SOLD TO -] ESHIP TO

1'~HC 3 L3~~

E'- E ý-I D PF 7 -'Z

I L

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

4 I -~

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP COCE

1. MFT

SHIP VIA F.O.B. TERMS 2. CF-

3. PLC•-J.; - 2 -
."I:'.-': .;:L -E Mir.;F .Tp, E "-' . ,,•- "4 E CH NE- • 3 r -

UNIT PRICES ARE BASED ON COPPER AT S

ON MATERIAL COST ON DATE OF SHIPMENT.
.lb., SILVER AT $ /TROY OZ. HOWEVER UNIT PRICES INVOICED VILL BE BASE'

INSTRUCTIONS:

b8A

-~m~~' ~,zi

6eyn o BL O LADIPNG NOG NIO. OF P A

PACKING SLIP

uts,



PMC CORPORATION

57 HARVEY ROAD, LONDONDERRY, N.H. 03053 0 (603) 432-WIRE

SPECIALIZING IN WIRE. CABLES & TEMPERATURE

-- SHIP TO

., .A..

\IL
~.: ~~j;

-Han' L

E ~~~

--... .4

_I L

* * 0*I

r- SOLD TO



.•I PMC CORPORATION
57 HARVEY ROAD, LONDONDERRY, N.H. 03053 * (603) 432-WIRE
SPECIALIZING IN WIRE. CABLES & TEMPERATURE

r SOLD TO S r-SHIP TO

lrA-01 :SHIAUE- sý4LL*3 ROAD
f",ENqR- rv) 0F

'.~- ~

I L

DATE RECEIVED CUSTOMER NO. E 0 T' PMC JOB NO.

1 4:L

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

1. MF"

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

---- ....... .. . .'EACHNE

-.,..-.l: A._D:E-• - , N U B R D :. S H I P PE D

PACKING SLIP
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CERTIFICATE OF CONFORMANCE

TO CMEGA POINT LABS [NC.

16019 SH4ADTY PUT';~. Rtl

'F.TMF'NEORP- TX( 78112

PMC P/N

KK-TA/TA-?4

DATE

CUSTOMER PO#

JOB #

QUANTITY

18 705'

CUSTOMER P/N

MS1 1210-97185

THE FOLLCWING 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 I

SROOL NO. 200*F

105966 - INSIDE
105966 - OUTSIDE
105967 - INSIDE
105968
105969
105970
105971
IC5972 - CUTT-IDE

-0.5
+0.1
-0.2

:N ERROR IN ERROR IN ERROR IN ERROR
400*F 600*F 800*F 1000*F

+0.4
+1.I

0

+0.7

-1.9
-1.0
-2.2

-1.2

-2.2
-1.1
-2.0

-0.8
+0.4
+0.4

-0.9

ALL SIPXOLS 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 ASIM-E-230 AND CCMPLY TOMIL 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 anager

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

8/15/94

I 1230

18794

SPEC

-,7--ý
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CERTIFCATE OF CONFORMANCE

TO Ct.4F(A PQTNT LABS INC-. DATE 8 /31/94

ELMENDORF, TX 78112

PMC P/N

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

KK-TA/TA-24 5000'

THE FOLLOING WIRE SPOOL HAS BEEN MANUFACTURED FRCM BARE WIRE REEL
( Pr~q- TRc~A an Ir (N~r-I I Rqq

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 SHOWS THE BEGINNING AND END ON SPOOL 106460.

CALIBRATION RESULTS ARE TRACEABLE TO NIST AND MIET SPECIAL L:MITSZ OF ERROR AS
DEFINED IN ASTIM-E-230 AND CtMPLY 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. Insection an te t records are on file and available for
customer review. s

Quality Assurance Inspector

57 HARVEY ROAD
LONDONDERRY, NHQult sravý r03053
(603) 432-WIRE
FAX (603) 432-0435

11230

IF794-2

SPEC

1 An 1 c; qT4Zkr)V rAT.T..q w)an
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CERTIFICATE OF CONFORMANCE

TO OMEGA POINT LABS

16015 SHADY FALLS ROAD

EUMNDORF, TX 78112

PMC P/N

KK-TA/TA-?4

DATE

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

13. 856'

9/15/94

11230

18794-2

SPEC

M5l 1230-97185

THE FOLLOWING WIRE SPOOLS 106837, 106838 AND 106839 HAVE BEEN MANUFACTURED FROM
RARE WTRE R'r.S, 18554 (OSITTIM.L AND 185559 (NEATTVE)_

ADDITIONAL INFORMATION (IF REQUIRED):

SPOOL NOS.

106837

106838

106839

IN ERROR IN ERROR IN ERROR IN ERROR
200*F 400*F 600*F 800OF

+0.3 -0.5

-0.4

-2.4

-2.3

-2.3

-1.9

IN ERROR
1000*F

-0.1

-0.4

ALL SPOOLS ARE TAKEN FROM LARGE MASTER SPOOLS IN ROTATION. CALIBRATION SHOWS
THE BEGINNING OF FIRST SPOOL AND END OF LAST SPOOL. CALIBRATION RESULTS ARE
TRACEABLE TO NIST AND MEET SPECIAL LIMITS OF ERROR AS DEFINED IN AS'IM-E-230
AND COMPLY TO MIL STD-45662.

This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, and
drawings of the above referenced customer purchase order. Inspection an tes; records are on file and available for
customer review. : 9 a

/ - "Quality Assurance Inspector

57 HARVEY ROAD - -- M 7.
LONDONDERRY, NH
03053
(603) 432-WIRE
FAX (603) 432-0435

m . .. . ... : -
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Q/A REC JG REPORT
-IF; !T /At

CLIENT/PROJECT NUMBER IA tb-\ q\ 'fS7--'7•b
RECEIVED FROM -(MO.
PROJECT LOCATION Omanq Pnlnt I nhc

REPORT NUMBER -- JAC -2. I q to
DATE RECEIVED C? 7 -1 "7

DATE INSPECTED "

CLIENT/PROJECT NAME

FORM
1/29/93



PURCHASE ORDER

Vendor:

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Bill To:

6H6
Omega Point Laboratories, Inc.

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

PO Number:

1139-Q

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

Ship To:

Accounts Payable Cleda Patton
Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/5/94 ULPS Ground -TMS-i 1390-11960 18/26/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

KK-TA/TA-24

Calibration Data

"SeE Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require entIF
QA Approval _....
Date ____-__ ____

12,000

I I ________ £ _________ I __________

Special Instructions Ordered By: C.leaa Hatton

I Project #: 11960
Total

Shipping

Tax

Invoice Total

Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 200°F, 4000 F, 6000F, 800OF
and 1000OF traceable to NIST

•peclal 

Instructions



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

SPECIALIZING IN WIRE. CABLES & TEMPERATURE

- F SHIP TO

L J im - C ;,

a ~*cI LD

A L

DATE RECEIVED CUSTOMER NO. E T PMC JOB NO.

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP cc:=-

MF7 z-= -z'

SHIP VIA F.O.B. 2. CF7TERMS
3.PCUNCS

7 EACH -NE; 7 - =Z

r- SOLD TO

7'

7:21

g ; '.

ý'4

7 FE-

• '• L

/TROY OZ. HOWEVER UNIT PRICES INVOICE--- NIL- BE :--,ASE---UNIT PRICES ARE BASED ON COPPER AT S

CUMATERIAL COST ON DATE OF SHIPMENT.

lb.. SILVER AT S

PACKING SLIP



CERTIFICATE OF CONFORMANCE

TO CMEGA POINT LABORATORIES INC.

16019 SHADY PATTS ROAD

ETMENIDORF. TX 78112-9784

PMC P/N

KK-TA /TA-24

QUANTITY

DATE

CUSTOMER PO#

JOB #

CUSTOMER PIN

12,989'

8/31/94

1139-0

18999

SPEC

MS-11390-11960

ALL OF THE FOLLOWING WIRE SPOOLS HAVE BEEa
NS.q- (PUS-) 1R978 AND (CN(G) 189 7

ADDITIONAL INFORMATION (IF REQUIRED):
IN ERROR IN ERF

SPOOL NOS. 2000 4000

106461 - INSIDE

106462

106463 - OUTSIDE

+0.5

+0.6

-0.2

-0.1

IMANUFACTURED FRCM BARE WIRE REEL

nOR IN ERROR IN ERROR IN ERROR
1 600 ° 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 ARL rRACEABLE TO NICT ANFD -EM= SPECIAL
DEFINED IN ASTM-E-230 AND COMPLIES TO MIL STD 45662.

CALIBRATION SHCWS

IT 'OF ERROR AS

This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, and
drawings of the above referenced customer purchase order. Inspectionnd est records are on file and available for
customer review. I--p0erc

//77 Quality Assurance Inspector

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

6% 8
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Page I of 3

OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO:

PRODUCT:

MANUFACTURER:

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

MS- HI3q 0- -I I Ct

Thermocouple Wire

PMC Corporation
57 Harvey Road
Londonderr=, NH 03053

(same)

(603) 432-9473

TECHNICAL EVALUATION

DESCRIPTION: Teflon Coated TherMOCOUple Wire

DOES IT PERFORM
SAFETY FUNCTION? YES:

Material testing and equipment calibration

DOES ITEM MEET CRITERIA
OF CGI DEFINITION? Yes

TECHNICAL EVALUATION
PERFORMED BY:

Project manager
Date R/s-/%

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:

0A Managery
Date " ,s-"g '



TECHNICAL EVALUATION

Teflon Coated Thermocouple Wire

KK-TA/TA-24

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

TEST

M-S-- 113CrQ.-1tqo

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

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

Temp. Range +32°F to +545 0F
Special Limits of Error ±2°F

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

PROJECT MAN ER
DATE 91r14-'91

PRODUCT:

SPEC NO:

VERIFIED BY:

• • .aLPage 2 of 3



TECHNICAL EVALUATION

KK-TA/TA-24 Thermocouple Wire

MS- 2)~q W-W I )9

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 ret aiving shall include verification of
Complianc. Report with prescribed critical
characteristics. Copies of Compliance Report and
.verification to be attached to the receiving report.

ACCEPTANCE METHOD
DETERMINATION BY:

PRODUCT:

SPEC NO:

Page 3 of 3

.4
DATE:



Page 1 of 2

OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: MS-- 113'? I 1 3

VENDOR: FMC

VENDOR PRODUCT NUMBER: KK-TA/TA-24

PRODUCT DESCRIPTION: Tef1on Conayd Thr•m,'nh,1p Wir"

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

TEST DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

ASTM
E230-93 Std. Temperature-EMF Tables Temp. Range +32°F to +5450F

for Stanzdardized Thermocouples 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 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 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 slýZ

AVL Verification
Class: B

l4 pA Po

0 A

00

Page 2 of 2



PFA Insulated
Thermocouple Wire

PRODUCT CODE: TA/TA

Our customers have grown to expect only the
highest quality products from PMC. We are
continuously committed to meet the specific
needs of industry and our customers. This
construction includes Teflon* PFA insulataion
extruded on the single conductors which are
then laid parallel and jacketed with Teflon PFA.

Teflon PFA (perfluoroalkoxy) was released in
1972 by Dupont. It possesses similar properties
of the other Teflon products such as outstand-
ing electrical characteristics, resistance to
virtually all chemicals and excellent flame
resistance.

PFA is a true thermoplastic material extrudable
by conventional means, and available in long
continuous lengths. This construction provides
flexibility and toughness with stress crack
resistance, resistance to weather, non-aging
characterisics, and low .
coefficient of friction
for ease of pulling
through conduit.

Like TFE, suggested
upper continuous

GRADE OF
WIRE

NW* ~k.I

Calibrated conductors
for high system accuracy

500°F (260-C) PFA
insulation for improved
electrical properties
and high temperature
applications

500°F (260°C) PFA
jacket for chemical
inertness to solvents,
acids and oils

~T~1

GAUGE
SIZE

WIRE
TYPE TYPE J

THERMOCOUPLE 20 SOLID J-TA/TA-20 K-TA/'A-20 T-TA/TA-20 I N-TA/TA-20

THERMOCOUPLE 24 SOLID J-TAfTA-24."-{K.TA/TA.24"4 T-TA/TA-24 , N-JTA-24

PART NUMBERS
TYPE T I TYPEE I TYPE N

temperature is 5000F THERMOCOUPLE
(2600C), however, it
does not have TFE's solder iron resistance.

The thermocouple grade products shown are
used to form temperature sensors and the
extension grade products become the intercon-
necting link in the temperature sensing system.

You will find our qualified sales and engineering
staff eager to assist in selecting a design to
meet the requirements of your specific applica-
bon. 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 o--
automotive engine testing, rapid transit cables.,
and down hole cable in the oil indus :;.,....,"."

*Registered tndemark of El. DuPont Inc.

SOLID J-TA/TA-30 K-TA/ITA-30 T-TAfrA-30 &T'7 A- I -TA-30 1
- d- I L

The above part numbers represent the
more popular constructions. However,
other designs are available upon request.

PMC CORPORATION
57 Harvey Road
Londonderry. NH
M3053

Tel. (603) 432-9473
FAX (603) 432-44.

I''

OATA S•IEET 1M

TYPE K



Color code
& initial

* libration
Iances for

thermocouple
wire

Color code
and initial

calibration
tolerances for

extension wire

. TA,/TA >
physical

properties

____ ___ ___ ____ ___ ___ __ ____ ___ ___ __C 1990 PMC Corporation

> THERMOCOUPLE TYPE 1 COLOR CODE INITIAL CAULBRATION TOLERANCES
ANSI .- STANDARD SPECIALWIRE ALLOYS- SYMBOLI INDI*VIDUAL JACKET TEMPERATURE RANGE jLIMITS LIMITS

'ran (+) vs. J WHITE/RED BROWN + 32*F (0C) to +545*F (+285,C) ±4'F (2.2*0) t2OF 1.10c)
5 5*F(25C) to +1 400OF (.75o0) ±7 ±. ~

Chromel Tm,(+) vs. K YELLOW/RED BROWN -3301F (-200 0C) to -165OF (-110-C) ±2%*AIumeP'~ (-) .165*F (110*C) to +32*F(0 0 C) ±40F (2.20C)
43F (;Cto +545o 4 +2115*C) 4*F 2.2*) t±21 l1 C)

Copper (+) vs. T BLUE/RED ýBROWN -330OF (-2000C) to -85OF (-65*C) t 1.5% ±.8%Constantanrm(- -85'F (-65*C) to +270*F (+I130*C) ±1.B*F (PC) =-9 (.50C)
______________ ____ 2700 F (+I13000) to +6601F (+35000) ±.75% ±t41%

Cliromnei 14(+.) vs. E PURPLE/RED BROWN -3300F (-2000C) to -270*F (-1 70-C) ±1% w ± 1.8*F (10CConstantan T'a(. -270*F (-170*C) to *480*F (+2500C) ±30F (1.70C) I±1.8* F(1 *C1
+-4800F (+250 0C) to +6400F (.40) 3 1.70C) I±.4%

-1+6401F(34000) to.16000F (+900*C) ±.5% ±.4%
NicrasiI" (+) vs. N ORANGE/RED IBROW 320F (000) to +54150F (.285CC) I± 4*F (2.200) ±20 F(1 .1 C)

LNisiIlh (OW___________ 545+0F(.285*C) to *2300 0F (*1250*0)i ±.75% ±.4%

'Iron vs. Constantanrm JX JWHITE/RED IBLACK + 320F (000) to s.4000F (+2000C) ± 4*F (2.200) ±~t2-F (1. 1-C)
Chromerr,4vs.'AlumeIelh JX IC YELLOW/RED IYELLOW +32*F (000) to +-40t 01F (+2000C) 1±4-F (2.2-CI ±2-F (1.10C)
Copper vs. Constantanred TX IBLUE/RED BLUE -75OF (-600C) to .210*F (+100,C) j± 2-F (1.1 ')It 1-F (.5-C)
Chromelrmvs. Constantan" TM E PURPLE/RED PURPLE J 320 F (00%) to +4000F (+2O00%C it3*F (1.7*0)j..20F (1.1*C1
Nicrosil T4 vs. NisiITm NX [ORANGEIRED ORANGE +32*F (000) to 4-4000 F (*20000) 1± VF (2.20%) 1±20F (1.100;'

Copper vs. Copper Alloy SX BLACK/RED GREEN + 75'F (*2500) to +400*F (.,200*C) t 120F (7'C)
____________ RX I I__________I_________I____

maorieuc NOTE- eret imrts aorye arectry to terno reim m -c unst. out tar -F equarvetes Thermocoat .e mm anot be eaaecieO *j3 mw~0trade MAark. Mowtos Mfg. Co. are OOiled to Me numbers at -F abwore ufhieow ft aM DoMn j32F. Mte mIns af effor a *:eflierasnj, ýebw st 'Cc
I i.e.. Lrime (*F) 0(Tema. -21.9 X P-fmfmeti l aeme uness soecrfmo ~ atme at Durcnm

INSULATION NOMINAL NOMINAL NOMINAL APPROX. SHIP.GAUGE INSULATION JACKET DIAMETER WEIGHT LBS.CHARACTERISTICS INSULATION JACKET SIZE WALL(mmi~ci WAL.LtNctme stNCHES) PER 1000 FT
SPECIFIC GRAVITY 2.15 2.15 20 .008 .010 .068 X.1 16 12
DUROMETER HARDNESS 55 55

TENSILE STRENGTH
p.s.i. (min.) 4000 p.s.i. 4000 p.s.i. 24 .0 10 05X097
ELONGATION %{mnin.) 300% 300%/

MINIMUM BEND RADIUS 5 X O.D. 10 X O.D.
ABRASION RESISTANCE VERY GOOD VERY GOOD 30 .004 .006 .030 X .048 2
CUT THROUGH
RESISTANCE GOOD GOOD
MOISTURE RESISTANCE EXCELLENT EXCELLENT

SOLDER IRON
RESISTANCE VERY GOOD VERY GOOD
SERVICE 500 0F( 260 0Cý 5000F(2600C)
TEMPERATURE CONTINUOU~ CONTINUOUS

5500F( 28800) 550-FL288-0)
SINGLE SINGLE

_____________EXPOSURE -EXPOSURE

FLAME TEST NON- NON-
FLAMMABL.E IFLAMMABLE

PRICING POLICY > Siliviene will be invoiced at PMC~s Pries in effect at time of shivirnau Ouctifion are gien. withl an ei atn clame arid on=. I=n aedf conditions are s to l.in oft noe.,C hwi.toever, aluke every aftVe to hold to criertil quoted Pnces. All pnce quoted ame in United States currency. mild si~l be suaiecl =o10=1Of=Agtheniss os= te in weuutg to PMC.

E 001S & CO ILS >m ll ipoms. unles sp~efied otherweise by PMC. are1 nude1 On nor-efueftumle reels SWoos or coils inoae continuous length.
& RETURNS> AD = forZ "inoz~ r ivistca e f nun nustbe nadewidl 10 clayM temtn r o0 t W)Ode to wtidi sci cimm Pert= Goods nay onlvbe rem~tarned~ focerwft 1atrod emeoln Goods Mu ame SP=Ein 3f11 My SWSYs not be reftarrid t .Mihnlreturned tor arty reasn. mdt*.g weiitet auftronnii~oe will be reusnedaned fetunted Xt stlevves P Fise A eentm reques nuW be Vrcc~ed ftough out Londonidenry. N.H. sales adrcr.

TOLERANCES > Due to iltowtacs i nrauatudiq for -e- cat e.oble wid s-tvMilar pMo C resiervies fte rini to Styaudna± 10% fromn ft mantir of sxn goods oreeed.
l~lrlim S~narenuke. S9ePPMn weal"e are an 2vffage of all "ap of conditoas and age Wffawnin only. These weiges can -y mszirvaly = to

The Itularl m "i PH in ft1 dooiiinedis 5 esenledI in good fat and believed to be relitAe 30anud Mra However, becise Msin c ndiinsa vuy an nw.M Quli ort~ino. n that ma~y be Provided in whole or pWi by oil5 iu b ofn 0I~Owie~esdo CCeoan~ jWn aiyruest Owtned of cdeuges inure a og h W Mn f e atn. r , an all- -I 0-asernar ;oM



Omega Point Laboratories, Inc.
16015 Shady Falls Rd..

Elmendorf, Texas 78112
800-966-5253 FAX 210-635-8101

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

92021

5-23-94

11-23-94

Manufacturer: Omega Point Laboratories, Inc.

200 Channel DAUModel No.:

Serial No.:

Equipment Description:

Calibration Sources:

PERFORMANCE:

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

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

Better than -0.49 / +0.84 on all 200 channels

Cproved by:

Fiere ert W. Sta-nsbehyo IsFire Test Technologist

1042

.... tiV



Omega Point Laboratories, Inc.
16015 Shady Falls Rd..

Elmendorf, Texas 78112
800-966-5253 FAX 210-635-8101

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

Manufacturer:

Model No.:

Serial No.:

Equipment Description:

Calibration Sources:

92022

5-28-94

11-28-94

Omega Point Laboratories, Inc.

100 Channel DAU

1041

100 Channel Data Acquisition System with
Fluke Computer Front End

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

PERFORMANCE:

Better than -0.62 / +1.49 on all 100 channels

Cailibration Performed/Approved by:

Heibert W. StansbTerry 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:

Manufacturer:

Model No.:

Serial No.:

Equipment Description:

Calibration Sources:

92023

9-14-94

3-14-95

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

Cailration Performed/Approved by:

He-bert W.Sta~nsberry II,
Fire Test Technologist

I IK.:



Q/A REC REPORT
CLIENT/PROJECT NAMETA
CLIENT/PROJECT NUMBER OPL
RECEIVED FROM OM

PROJECT LOCATION Omega Point Labs

REPORT NUMBER A I A - OV) L
DATE RECEIVED -'4

DATE INSPECTED KII•Z \I-

INSPECTED BY:

COMOANIT. ACCEPTANCE

QUANTITY NO. MATL RECD CONTANR EXCEPTIONA N REMARKSn.D r-, y/N YN UMqGRrrY ETOAc~ITEM DESCRIPTION P.O. NO. YIrerRNd YItNHldIR.i~~

FORM
1/29/93

I',



PURCHASE ORDER

4.,

Vendor:

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

Bill To:

Omega Point Laboratories, -434
16015 Shady Falls Road, Elmendorf, TX 78112-9784
(210) 635-8100 FAX- (210) 635-8101

PO Number:

1131-0

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

7/19/94 TTheir Truck 18-2-94 130

-FQuantiy Ut ExtendedIe Description Ordered Price Amount
Item o.j I Quatit U It Exene

Digital Calibrator
SN# 703297 - Calibration Service

"See Spncil Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval - - LPOD--ný
Date - q- ct -qj

Special Instructions

Please include Certificate of Calibration and
Calibration Data Sheets

Ordered By: Cleda Patton

Project #: OPL Equipment

$60.00

Total

Shipping

Tax

$60.00

$60.00

Invoice Total $60.00



EQUIPMENT DELIVERY RECEIPT

Rothi Development, Inc.
gy Services Division
nclair Rd.

ntonio, TX 78222-2099
(210)648-3131

Date: 08101/94
Control: 556

Company: Omega Point Laboratories
Contact: Ms. Connie Humphrey
Address: 16015 Shady Falls Road

City: Elmendorf, TX 78112-9784
Phone: 635-8100

Item W.O. # Customer P.O. Mfsr. Model Serial No. Description

1 44184 1131-Q

d by:

Omega CL-466-L-I 703297 Digital Temp Calibrator

Date:

RDI 3003 
Pane 1 of 1 ~ase(s)

i2

RDI 3003 Page I of I Page(s)



K"Rothe 2Development, -9nC.

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 CONTROL # 556 - 8477

WORK ORDER # 44184

RECEIVED FROM 0009a Point WLboratories DATE 07/20/94 MFG (•1sa

ADDRESS 16015 Shady Falls Road PHONE# 635-8100 MODEL CL-466-L-1
Elendorf TX 78112-9784 1

CONTACT (NA'ME)s. Connie Humphrey FAX# T SERIAL # 703297

PURCHASE ORDER # 1131-0 E Disital Temp CalibratorM TYPE

CUSTOMER COMMENTS TA LE 8.2M- ACCES. IN L

,- ( CALIBRATION P RECEIVED IN SPECS.

] REPAIR CALIBRATION DATE " • INTERVAL
OPERATIONAL CHECK RECEIVED INOPERATIVE

[•1 CALIBRATION DATE DUE M. L RECEIVED OUT OF SPECS.

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

REPAIR LABOR HRS. SERVICE CODE

REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CAUBRATION

TAX •Z_ MC

TOTAL 'I

OMMENTS (ý pf,),QJ ýz j

-RK PERFECSO REl

H %I ER

RD1 2002

SHIP VIA: DATE: RECEIVED BY:_ _ _ __ _ __ _ __ _



®R
I

- -

Rothe Development Inc.
- -- " Metrology Services Division

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

Cer tif icate of Calibration
# 35555 CAL DATE: 07/29194

DUE DATE: 01/29/95
.ISSUED TO:

.CNTROL:

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

556 - 8477

Omega

MODEL CL-466-L-1

SERIAL # 703297

TYPE Digital Temp Calibrator

-SPECIFICATIONS: MFG
.:-- PROCE.DURE: MFG RECEIVED IN-SPECS rn

WORK ORDER # : 44184 OUT-OF-SPECS Q
CUSTOMER PO. V: 1131-0

- AII Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
Inir ements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through
W ary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:

temperature 74oF , Relative Humidity 34%
Test Report Number and Calibration Standards Used

:Ref 1I Model # Mfsr Serial # Description Cal Date Int Cal Due
_I7TR :20 - -5700A FLUKE 4605002 CALIBRATOR 05/25/94 3 08/25/94

-TR 30 3458A HP 2823401926 DMi 05/25/94 3 08/25/94
-TR 208 PT138P Losan 9424-3 TEIMERATURE PROBE 06/14/94 12 06/14/95
-TR 150 TRC-III OMEGA 41007 ICE POINT REFERENCE 11/02193 12 11/02/94

Test Report Numbers
DCV FLIKE CERT# DH70

ýýýFLUKE -CERT# J3
jif ST TEST# 25M3bS ST TEST# 251316

.z :. / Transmission

RDI 1 00i

INSPECTED BY - ,.,.• x
COMMENTS:

14L~



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA :OMEGA CL-466

cteY~ot<CUSTOMER:

WORK ORDER: 44 (1'AL

SERIAL: -7 0 32 91

CAL DATA TAKEN

DATE:

TECH:

INST NO:

INCOMING
OUTGOING

zQt(?

CONDITION
IN TOLERANCE

OUT OF TOLERANCE

DEG F READING

-200 __- ___ __

-100 ql
32 32.1
100 00, A
300 _=;•00.0

500 1500
750 -7•0

1000 zi00.0
1250 -12.0
1500 15O, 0
1700 \"100,0

DEG C READING

-100s
0 0-_

100 1 D,0
300 7-9L11
600 Sqq,q
900 s00.0

DEG F READING

-100 -iOD.0
32
100 '.00,0
300 "qq.t
500 kqq,5
750 74q. I
1000 qiq4-
1250 I'Z4Qt.Z
1500 \vkqqls
1750 t 1150.o
2000 z700o. k
2250 2ZgO.'Z.
2500

' i_

TOL
.6
.6
.6

+1- .6

+7- .6

+/- .6

+7- .6

+/- .6

.6
+/- .6

.6

TOL
+/- .5

+7- .5

+7- .5

+7- .5

.5
+7- 5

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
+/- 1.2
+/- ..8
+/- .8

+/- .8

+/- .8

+/- .8

+/- .8

+/- .8

+/- .8

+/- .8

+/- .8

+/- .8

+/- .8

I . I

lefý



TYPE K
-3. 553
0. 000
4. 095
12. 207
20,640
31. 214
41.269
50. 633
54. 125

TYPE T
-5.341
-4. 149
-2.581
0.000
1.518
6. 647
12. 572
19. 095

DEG C
-100

0
100
300
500
750

1000
1250
1350

DEG F
-300
-200
-100

32
100
300
500
700

DEG C
-190
-100

0
100
200
300
390

DEG F
-300
-200
-100

32
100
300
500
750

1000
1250
1500
1800

DEG C
-100

0
100
300
500
700
900

1000

READ I NG

.0

7z4q. 4
I cOap
(25st), I

READ I NG
- Soo.3
- 2oo3

100,3

READ ING

j-I o.

-- i ,g .

-5. 439
-3. 378
0. 000
4. 277
9.286
14. 860
20. 252

TYPE E
-8. 404
-6. 471
-3. 976
0.000
2.281
9.708
17. 942
28 854
40. 056
51.246
62. 240
75 024

-5. 237
0.000
6.317
21. 033
36.999
53. 110
68,783
76. 358

1150.C\500.0
N S5oo, I

READING

0

qoptq.q

1000o, o

TOL
.8
.5
.5
.5
.5
.5
.5
.5
.5

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

.6
+/- ..6
+/- ,.6

.6+ - .6

TOL
+/- 1.0
+7- 1.0

.4

.4

.4

.4

.4

TOL
+/- .7

.7
+/- .7

.7
+ - 7

+/- .7

+/- .7

+/- .7

+/- .7

+/- .7

.7
+7- .7

TOL

.4

.4
.4

+/- .4

.4
.4

+/- .4
+ - 4



MV INPUT
-10

0
10
30
50
75

100

MA INPUT

TOL
.01% OF

RDG+/-20T

READING

0.00

i00, no

READING

40.OO1

TOL
.01% OF

RDG+/-2CT

/
.L £



G REPORT
CLIENT/PROJECT NAME gu9
CLIENT/PROJECT NUMBER QPL•

RECEIVED FROM IQZ-ý
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 13•'-7 " 6p(
DATE RECEIVED ;.- )Zý-ý-4
DATE INSPECTED o-- --

QUANTITY M ACCEPTANCE

ITEM DESCRIPTION P.O . NO. I.D. NO. MAYL YN INT GRIT EXCEPTION , '" REMARKS
Y/N Y/N INMTGRnrYREAKOrder nn'd n nAcceptl Hold R p~inr

~Q~j4ALA.+ -70 3A97s-~ Y V

u -

INSPECED BY

5 A14- 5

FORM
1/29/93

cZD

Q/A REC

C)



1 1 0A J 'l.

OMEGA POINT LABORATORIES
CALIBRATION DATA SHEET

DIGITAL CALIBRATOR
OMEGA ENGINEERING MODEL CL 466-L

SN# 703297

Calibration Date 4ý Next Cal. Due on or before:

Calibration Frequency: Every six months.

Equipment to be returned to qualified facility for recalibration against suitable NBS /
Mil. Std.45662 / 10 CFR 50 standards.

Sent to (for Calibration):

4 ~,/ 4 L 1(?A(>- ~2 d•

Ship Date:

Return Date:

P.O. #://,

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

J I I I I

AnAA 1,e TX
ZF

C, ý ý1 4 / ý,9-1 w 6 0 -W, ý 2 7 04'1'e



PURCHASE ORDER

?2O
Omega Point Laboratories, Inc.

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

WrAlky,
wkT)"14- -dFIA-To

Vendor:

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

Bill To:

PO Number:

1112-0

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via F.O.B. Date Required Terms

2/14/94 Their Truck 30

Item No. Description
mE. *

2.

Digital Calibrater
SN# 703297 - Calibration Service

Delmhorst Moisture Detector
Model BD-8, SN# 5855
Calibration Service

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval ( t--tT-.--.
Date ;-\A-q4 .

Special Instructions

Certificates of Calibration traceable to NIST

Quantity
Ordered

Ordered By: Constance A. Humphrey
I Project #: OPL Equipment

Unit Extended
Price Amount

slea• 44,

Total

Shipping

Tax

Invoice Total

r



EQUIPMENT DELIVERY RECEIPT

'Rothe Development, Inc.
gy Services Division
nclair Rd.

ntonio, TX 78222-2099
tI10)648-3131

Date: 02/25/94
Control: 556

Company: Omega Point Laboratories
Contact: Ms. Connie Humphrey
Address: 16015 Shady Falls Road

City: Elmendorf, TX 78112-9784
Phone: 635-8100

Item W.O. # Customer P.O. Mfgr. Model Serial No. Description

42180 1112-0
42181 1112-0

Ad by:

Omega CL-466-L-1
Delmhorst BD-8

703297
5855

Digital Temp Calibrator
Moisture Detector

Date:

RDI 3003 
Pane 1 of 1 ~a~e(s)

:, ~~ -~*'4-I-

RDI 3003 Page I of I Page(s)



METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY

TRACEABLE TO NIST
kothee 2 1evelop e',1;- 9 nc.

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099

210-648-3131 FAX: 210-648-4091

•1 .) ,),

CONTROL # 56 - 8477

WORK ORDER# 42180

RECEIVED FROM We%, Point Laboratories DATE 02/14/94 MFG OHe&a

ADDRESS 16015 Shady Falls Road PHONE# 635-100 MODEL CL-466-L-1
Elsendorf, TX 78112-9784 I1

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

PURCHASE ORDER# M112-0 TYPE Digital Temp Calibrator

CUSTOMER C OMMENTS TAXAML 8.25Z ý,4-'e 4 ~) ~ ~ f~ACCES (.
[•]REP~R CALIBATION DTE Z4•d g• CALIRCTOE V D._ J! hZ•

E E VE IN s P C S

rn RPAI CALBRAIONDATE______ CALIBRATON
___________AT)_ INE L RECEIVED IN SPECS.

SOPERATIONAL CHECK .RECEIVED INOPERATIVE

LPJ CALIBRATION DATE DUE 2 46 4O' [J RECEIVED OUT OF SPECS.

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

REPAIR LABOR HRS. SERVICE CODE

i i Ii _...

F,-.TS TOTAL

REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CAUBRATION

TAX ij Z-

TOTAL

OMMENTSCtLrA XW
ORrý PERFORMED: -kze

HSW_____

PROCEMt~: RDI OM~E
RD1 2002

SHIP VIA: _________DATE:_______ RECEIVED BY:__________________

CHARGE # 107



-
Rothe Development Inc.

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

Certificate of Calibration
# 33929 CAL DATE: 02124194

DUE DATE: 08/24/94
ISSUED TO:

CONTRL:

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

556-8477

MODEL CL-466-L-1

SERIAL# 703297

TYPE Digital Temp Calibrator
SPECIFICATIONS: IFG
PROCEDURIE: MFG RECEIVED IN-SPECS []
WORK ORDER V: 42180 OUT-OF-SPECS E
WSTOMER PO V: 1112-0

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
." eements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through

W NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:
erature 72oF , Relative Humidity 277.

Test Report Number and Calibration Standards Used
Ref 1 Model 1 MFgr Serial I Description Cal Date Int Cal Due
TR 20 5700A FLUKE 4605002 CALIBRATOR 11/26/93 3 02/26/94
TR 30 3458A HP 2B23A01926 DI)1 11/26/93 3 02/26/94
TR 150 TRC-III OMEGA 41007 ICE POINT REFERENCE 11/02/93 12 11/02/94
TR 243 138P LOOM 9350-1 TEMPERATURE PROBE 12121/93 12 12/21/94

-- Test Report Numbers
DI/ FLUKE CERT# ON70
ACV FLUKE CERTI 130
ýST TEST# 250839

ST TESTI 251316
Transmission

INSPECTED BY
COMMENTS:

RDI 1001

',~ d

A2a~

i:.

FEW TfflWý1 IBM XMX WMX 1-WANEMW

Omega



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA : OMEGA

WORK ORDER # '12 12

CUSTOMER Lo16s.
SERIAL "7 32--

DATE

TECH # - I I

RECEIVED IN SPECS WV RECEIVED OUT OF SPECS

RECEIVED INOPERATIVE

INCOM{ING
-200. 0

12 401
I5 00 -0

INCOMING

so~k0

INCOMING
- I00.0

I24O. -7
wCAG4 -1

zz 50. r
.2500.0

OUTGOING

-Zoo. o
-100.0

-37, 0
cqco,,o

-,qck (a

60

OUTGOING
-10010

1z 0

TYPE J
-5. 760
-' 492

0.000
1.942
7.947
4.108
1.785

9.515
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

8. 148
.913

9,485
44.856
49.996
54.845

CL-466

I. -±

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

2000.0
22-5DO.0

TOL
.6
.6
.6
.6
.6
.6
.6
.6

+/ 6

.6

.6

TOL
.5
.5
.5
.5
. 5
.5

TOL
+/- 1.2

+ 8
.8
.8
.8
.8
.8

.8

.8

. 8

.8

.8

.8



TYPE K
-3. 553

11000

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

04. 860
20.252

TYPE E
-8.404
-6.471
-3.976
0.000
2.281
9.708
17. 942
28.854
40. 056
51.246
62.240
75. 024

-5.237
0. 000
6.317
21. 033
36.999

110
• 783

76.358

DEG C
-100

0
100
300
500
750
1000
1250
1350

DEG F
-300
-200
-100

32
100
300
500
700

DEG C
-190
-100

0
100
200
300
390

DEG F
-300
-200
-100

32
100
300
500
750
1000
1250
1500
1800

DEG C
-100

0
100
300
500
700
900
1000

:.1-'23
INCOMI NG

QciqA4. 0
qci. cl
,Zqp, q_

6 ,q t1260. Q
1 3 5'D, 0

INCOMING
- 100Q0

- Zoto.
- •O07.0

2 q.,?5

i4Gq q

INCOMING

- c lq.c\

I-

q Co0, Lk
z52.0-

CA q.w

I 4qckL
I-I Q ,q

I NCOM ING
-.qq cý
- 00

(ý .A
'2'q(4 C
zi 0A
uctq,cl

OUTGOING

'0

"2 ckq.c

"74q

1250.0

OUTGOING

_- LOO.Z4

OUTGOING
- too.0

100. 0

1 ii

OUTGOING

-p00.0

100.0

I- 'Z04C
qQ, % c

TOL
.8
.5
.5
.5
.5
.5
.5
.5
.5

TOL
+/- 1.5
+/- 1.5
+1- 1.5

.6

.6

.6

.6

TOL

+/- 1.0

+/- 1.0
.4
.4
.4
.4
.4

TOL
.7
.7
.7
.7
.7

.7
.7
.7
.7
.7
.7
.7

TOL
.4
.4
.4
.4
.4
.4

.4
.4



MV INPUT

KA INPUT

INCOMING
-QGciL-10

0
10
30
50
75

100

INCOMING

-4 l•9L
(4,qLqi.
I l .qlk2

OUTGOING
- A ,cc

o00

O74 ,U .O

OUTGO ING

SOf)
•ocl_

TOL
.01% OF
RDG+/-2CT

TOL
.01% OF
RDG+/-2CT

:~; *) ~



0
0/A RECEIVING REPORT

CLIENT/PROJECT NAME &4bL i REP

CLIENT/PROJECT NUMBER O__--. DATI

RECEIVED FROMjt-r-ý DAT
PnI:IAI-T I r"rATION Ompr'a Poinl Labs Ir0 Ljg

ORT NUMBER 13"/ OPL
E RECEIVED 1.4
E INSPECTED,.- l,! _
PECTED BY: _,'•

c(WM) cE. ACCEPTANCEQ UANTITY MA IL R E-CO 0C MA INR EXC EPW•N-" C EP A C REM ARKS
ITEM DESCRIPTION P.O. NO. .TD. NO. IN YIN I ,INTEAI Acmeot I loElKd ElMRi

OldeQ Y n YnV n )(

_ _ _ - -s - --- - - -

FORM
1/29/93

INOI



PURCHASE ORDER

$!!A P0o

Vendor:

Floyd Passmore
Metroplex Metrology Lab
2312 Municipal Parkway

Bedford TX 76021

Bill To:

Omega Point Laboratories, Ir. . C'

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

PO Number:

1103-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via F.O.B. Date Required Terms

1/13/94 UPS Ground 30

Quantity Unit Extended

Item No. Description Ordered Price Amount

0-100 psi Pressure gauge
Model No. JD-GF
Serial No. 92 LE 003

0-60 psi Pressure gauge
Model No. JC-GF
Serial NO. 92 LE 002

plus tax & shipping

"Sec Sprr.ii In.+lrctions R,
Purchasing Specifications ft
Assurance Requirerrits.
QA Approval alb
Ntat IIe- -q

-garding
ýr Quality

axa-

L I A

Special Instructions

Please include Certificates of Calibration and
Calibration Data

Ordered By: Cleda Patton
Project #: OPL Equipment

$25.00

$25.00

Total
Shipping

Tax

Invoice Total $50.00

fpA P0 e

10 (0

O,?ATOO

$50.00

$25.00

$25.00

.... i " 11" - I I



TEST N2 424132

M ETROPLEX METROLOGY LABORATORY
IN OR O AT D P.O BOX 210249 2312 MUN)CPAL PARKWAY

M INCORPORATED o x,
BEDFORD, TEXAS 76095-7249 BEDFORD, TEXAS 76021.4842

METRO (817) 267-4999

Certificate of CalibrationWe certify the accuracy o6 this Mc Daniet Controtls, Inc. 0

to 100 LiquLd Fitted PSI Gage, Mod.# None, S/N 92LE003,
subdivided in I lb. incrementsA, property o6 Omega Point

Laboratories, Inc., 16015 Shady FatWs Road, Elmendorf6, Texas.

The accutacy o6 thi ins6trument has been determined from

RejeAence StmaA& which have been ca.ibr.ated from Ma.&teA
StandaAdz which were certified by The Na.tonat I tute oA
Standac and TedtmoLogy.

The accuracy o6 this preswsure gage meets att the %equirements
o6 Fedeata Speeijica.tion.A GGG-G-76E, GG-G-66-B and In~wuen-t
Calibwjion P'wceduxe (I.C.P.) No. P25A and M20. The

catibia.on certification o6 thu instrument is in comptiance

with MIL-STP-45662A. This instrument has been caLtbrated in

an uptight position at 720F 45%RH.

Instnument used in caLibration: Chandler Dead Weight Tester,
S/N 20759 (Cat. 12/28/93 Due 12/28/94). NIST Tet 0737/229495.
Expi~u: 10-2-94.
Received Condition: In ToleAance
Technician ID: #4
LABORATORY PISPLAYED 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%00100.5 +.5 .1%.

TPresident

Weta Pa.smor•'e
VDate Cat: 1-20-94ST IN COMPLIANCE

mIT MIL4STD-4S662A Da~te Du~e: 1-20-95 (pk

.........~'.. ......

TEWI



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

INVOICE

METROPLEX METROLOGY
LABORATORY

No. 42531
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, TEXAS 76021 Febuwvi 1, 19 94

SHIP
TOOu-ae~ Point La~bota~to~iu, 14c..

16015 Shtzdg F&12 Road
Etmendotz.o TX 18111-9784

Samet

VIA _Wl __• CUSTOMER P/O NO. 11 03-Q - TERMS lkfr 3•1 F.O.B. BEDFORD, TEXAS

Masters at Repairs and Calibration
of Precision Measuring Instruments

PACKING SLIP

12141 635-8100
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PAGE 1 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

.17 PIECES

CHART TAPE NO. 27

GROSS WEIGHT 9440 LBS.

PRODUCT DESCRIPTION

TVA Part No. 158100
THERXIO-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 wr-itten Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. . . .

DATE OF SHIPMENT: 30 June 1994 Day iadS4 r5,n
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. 9 2200 CASSENS DR. • ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207

:i'3 i



PAGE 2 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO.

GROSS WEIGHT

27

See Page I

PRODUCT DESCRIPTION

TVA Part No. 158400
THERMLO-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

3ATCH NITM3ER

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 Labora-ories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

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

Manager Quality Control

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

DATE
BILL
MODE



urt
Cj .1

PAGE 3 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page I

PRODUCT DESCRIPTION

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

OUANTITY

16 Pieces

BATCH NUMBIER

F94-04005

Item 03

No Shelf Life On Conduit
16 Pieces

(In 1 Carton)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. I %

DATE OF SHIPMENT: 30 June 1994 David O0'rya E•t j
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: 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
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PAGE 4 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117

TOTAL NO. OF PACKAGES See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

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

Item 04

QUANTITY

8 Pieces

BATCH NUMBER

8 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David O'Bryant" 7

BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. • 2200 CASSENS DR. • ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback. TSI UR) • Telecopier (314) 349-1207

F94-02053



THY
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 MMHBER

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. /4

DATE OF SHIPMENT: 30 June 1994 tavid O'krianrY E
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

i.; ,3 8.



url
PAGE 6 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

. TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA PART NO. 1384X6 - THERMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x6½' NOM.

ITEM 06

0UANTITY

1 PANEL

4

.1

1

7 PANELS
(ON 1 PALLET)

BA.TCH NULA=E

F93-11048

F94-02012

F94-03018

F94-06051

NO SHELF LIFE LIFE ON PANELS

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994 "D _dOBa_/
BILL OF LADING: 21334 David OBryant
MODE:. DYNAMIC TRANSIT PREPAID Manager Quality Control

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



PAGE 7 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO.

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

PRODUCT DESCRIPTION CUANTITY BATCH NTU13ER

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 6½'

ITEM 07

NO SHELF LIFE ON PANELS

14

46 PANELS
(ON 4 PALLETS)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

David 0 Bryant /
Manager Quality Control

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

27

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



UTl
PAGE 8 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

SERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

THERMO-LAG 330-1 SUBLIMING
COATING

TROWEL GRADE

ITEM 08

OUANTITY BATCH NDILER

2000 LB.
(40 x 50 Lb.

- Pails)

(ON 2 PALLETS)

1 x 5 gallon pail containing
temperature recorder

EXP. DATE: DECEMBER 1994

SHELF LIFE SIX MONTHS FROM DATE
OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F AT ALL
TIMES

This'-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

DfaDavgid 0 aBriyant r

Manager Quality Control

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

94-05093



PAGE 9 of 13

21334

CERTIFICATE OF ANALYSIS

CUSTOEM

OMEGA POINT LABORATORY DATE OF SHIPMENT 30 JUNE 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

PRODUCT DESCRIPTION: THERMO LAG 330-1 SUBLI-ING 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

ANATLY SIS -S ?E C I F IC AT: ION

10.16

8.5

10.5 + 1.5

8 +

ITEM 08

EXPIRATION DATE: DECEMBER 1994

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

THIS IS TO CERTIFY TH• T TH ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AN DID COý-LYWITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA IS AVAILABLE 'FOR, NATION.

REVEWED) BY: da,.d o-rDATE: 3 0 JUNTE 1994 PAGE NO. 1

L .JO
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PAGE 10 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

T=ERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 type 304
stainless steel, plain weave,
8 x 8 square mesh wire cloth,
0.017 dia. wire, or equal.

Item 09

QUANTITY

100 LB.

BATCH \iUNt-ER

F062494

(IN 1 CARTON)

This--will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San

Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

bavid 0' •ryant J
Manager Quality Control

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

AND

CERTIFICATE OF CONFORY-ANCE

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

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page l

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

OUANTITY

100 LB..
(3 ROLLS)

BATCH NLD-MER

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 Or'y•Z - /
Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. • ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) • Telecopier (314) 349-1207
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PAGE 12 of 13

PACKING LIST

AND

PURCHASE ORDER NO.

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"

OUANT!TY

10 Pieces

BATC:i NU-3-ER,

F94-02053

Item 12
10 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERPMO-LAG Materials shipped

under Contract Order No. TV 92362V, to Omega Point Laboratories San

Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured

and written Quality Control specifications for Tennessee Valley Authority

d/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.

This material does not contain asbestos. A ....

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

Mavid 0 Bryant /n
Manager Quality Control

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



lET
PURCHASE ORDER NO.

PAGE 13 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORP4ANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TERATURE RECORDER 030117

TOTAL NO. OF PACKAGES See PaRe 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

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

BATCH NUMBERQUANTITY

2 Pieces

1 Piece

1 Piece

6 Pieces

F92-02005

F92-03029

F94-02012

F94-04005

Item 13

10 Pieces
(In 1 Carton)

No She-lf Life On Conduit

This will certify that the above listed 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 O'BryanE /

BILL OF LADING: 21334 Manager Quality Control

MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. • 2200 CASSENS DR. * ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207
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ur
PURCHASE ORDER NO.

PAGE 1 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

TOTAL NO. OF PACKAGES 17 PIECES GROSS WEIGHT 9440 LBS.

PRODUCT DESCRIPTION

TVA Part No. 158100
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.625" + 0.125" Nom.
Size: 1"

QUANTITY

16 Pieces

BATCH 17L-R

F94-02053

Item 01 16 Pieces
(In I Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped

under Contract Order No. TV 92362V, to Omega Point Laboratories San

Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured

and wr-itten Quality Control specifications for Tennessee Valley Authority

c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.

This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David 0' rya

BILL OF LADING: 21334 Manager Quality Control

MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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



PAGE 2 of 13

El
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

TVA Part No. 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 NTJHBýER

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'B0yaint •
BILL OF LADING: 21334 Manager Quality Control

MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. 9 2200 CASSENS DR. @ ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) • Telecopier (314).349-1207



THY
PURCHASE ORDER NO.

PAGE 3 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

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

QUANTITY

16 Pieces

BATCH NiL'M3ER

F94-04005

Item 03

No Shelf Life On Conduit
16 Pieces

(In I Carton)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 781L2.

This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David 0 Bryan-t'Y
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



ur
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 NU1-M3ER

8 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David 0"Bryant 
7 -

BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

F94-02053



PAGE 5 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA Part No. 438300
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3"

Item 05

OUANTITY

3 Pieces

5 Pieces

BATCH NUMBER

F92-10009

F93-06008

8 Pieces

(In I Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and wr-itten Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. ,., -

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

Tavid O'Bryant/
Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. 0 ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

27

DATE
BILL
MODE
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PAGE 6 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

. TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA PART NO. 1384X6 - THERMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x6½' NOM.

ITEM 06

CUANTITY

1 PANEL

4

1

7 PANELS
(ON 1 PALLET)

BATCH NUTLY-ER

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.

dLýi pJ
DATE:
BILL
MODE:

: 0u June IYY4
OF LADING: 21334
.DYNAMIC TRANSIT PREPAID

SDavid d'B rant /
Manager Quality Control

THERMAL SCIENCE, INC. • 2200 CASSENS DR. e ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 9 Telecopier (314) 349-1207 .



PAGE 7 of 13

51 PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TMERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION O UANTiTY BATCH Nb-MBER

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 6½'

ITEM 07

NO SHELF LIFE ON PANELS

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

#avid 6'Bryant
Manager Quality Control

THERMAL SCIENCE, INC. 9 2200 CASSENS DR. e ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

F93-11048
F94-02012
F94-02053
F94-03018
F94-03028
F94-03047 7



url PAGE 8 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

THERMO-LAG 330-1 SUBLIMING
COATING

TROWEL GRADE

ITEM 08

OUANT!TY BATCE NU!MER

2000 LB.
(40 x 50 Lb.

Pails)

(ON 2 PALLETS)

1 x 5 gallon pail containing
temperature recorder

EXP. DATE: DECEMBER 1994

SHELF LIFE SIX MONTHS FROM DATE
OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F AT ALL
TIMES

This'-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994O'Bryant
BILL OF LADING: 21334 David Qualty
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) 349-1237

94-05093



PAGE 9 of 13 t /

21334

ii
CERTIFICATE OF ANALYSIS

CTJSTOMM

OMEGA POINT LABORATORY DATE OF SHIPMENT 30 JUNE 1994

%TENNES SEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

TE'E30 LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER.

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

S'?ECIF- CTCPJON

10.5 + 1.5

ITEM 08

EXPIRATION DATE: DECEMBER 1994

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

IS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL AS BEEN TESTED AND DID COMPLY
TH LISTED SPECIFICATIONS WHEN SUPPLIED. TEE 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 JUNE 1994 PAGE NO 1



PAGE 10 of 13

PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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 NM-1ER

F062494

(IN 1 CARTON)

Item 09

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San

Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,

16015 Shady Falls Road, Elmendorff, TX 78112.

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

David 0'Bryant/
Manager Quality Control

THERMAL SCIENCE, INC. e 2200 CASSENS DR. 9 ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207
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PAGE ii of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TM1P ERATURE- RECORDER

TOTAL NO. OF PACKAGES

030117

See Page 1

CHART TAPE NO. 27

GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

OUANTITY

100 LB.
(3 ROLLS)

BATCH NUI/3 ER

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

0706933 Rolls

1 CARTON
(1000 CLIPS)

112691

( ALL ABOYE ITEMS IN 1 CARTON )

ThiS' will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, foý 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

'Da'id O"Brygnt/
Manager Quality Control

THERMAL SCIENCE, INC. o 2200 CASSENS DR. @ ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207 "
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PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

QUANTITY

10 Pieces

BATCH NUMBER

F94-02053

10 Pieces
Item 12

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.

This material does not contain asbestos. I7> " -

DATE OF SHIPMENT: 30 June 1994 David 0Bra7int
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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



url
PURCHASE ORDER NO.

PAGE 13 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE
1 . ..

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"

0UANTITY

2 Pieces

1 Piece

1 Piece

6 Pieces

BATCH Nb-BER

F92-02005

F92-03029

F94-02012

F94-01 05

Item 13

No Shelf Life On Conduit

10 Pieces
(In 1 Carton)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David tBryaln't /
BILL OF LADING: 21334 Manager Quality Control

MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. - 2200 CASSENS DR. 9 ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207
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Q/A REC"II
CLIENT/PROJECT NAME "" I /TUA-

WIG REPORT

CLIENT/PROJECT NUMBER ct(1 0 O-97 IVS'-97, 9-1;7-t 0b

RECEIVED FROM T's I
PROJECT LOCATION OmeAna Point Lahs

REPORT NUMBER 1413 --11160o
DATE RECEIVED ______ ____

DATE INSPECTED 9-3-

INSPECTED BY: _______________

QUANTITY MATL ECDNT ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. YMN YIN INTEGRIY EXCEPTIONAccet REMARKS

___~Od0 RAn'd R~- - - -~~ 2~RIC

_ MA 0~ ~~c-fo Y >' *v

x

FORM
1/29/93



PACKING LIST
SOLD f hrmal ScieniceTO 2200 Casseris Driv~e

St. Louis, MO

63026

SHIP
TO

Omega Point Laboratoriýrýjs
1601.9 Shady Falls Road
Elmerndor~ff, Texas

I788112

UP .S-NEXT DAY AIR
Ken

SS-008-0 170 -36
M016 S X .017 '304-3-3 36" A

I -:1;) 
"*~(

K2uIL~

1 ROLL 100---0" X :3:A"

MATERIAL RECEIVED BY

UNIT OF MEASURE IS SO. FT. UNLESS OTH~ER WISE NOTED.

300. 00

De r, is

2



A a% Q/A RECEIVING REPORT
0

CLIENT/PROJECT NAME -- i / -]"JA•- REPORT NUMBER I A30 - 9 SO(,
CLIENT/PROJECT NUMBERI9gOýq7'7(.49-7~333-3& DATE RECEIVED -9*q4W

RECEIVED FROM :TS DATE INSPECTED Wc1 4
PROJECT LOCATION Omega PointLabs INSPECTED BY: _-__-__ ________3

CONID CERT.

IOANTITY MATL RECD CONTAJNER EXCEPTION, ACCEPTANCEREMARKS
DCPI.D. NO. WN YN REMARTEDSCRPTON .ONO.rdr RAcceo t HodL Rp.ipr.-

~~- 0~U 24& 0 S -01-oM Y> Ai!~Ž K - -

_ _ -M - c- - - -- -o - -4 Y --

FORM
1/29/93



PACKING LISTSOLD 17Thermal ScienceTO 2200 Cassens Drive
St. Louis, MO

63026

S H IP I -. , m.-
TO

Omega Point ULaboratoriesC/O TVA,Att%: ark Sa " ee
16015 Shady Fafls Road
Elmendaor.ff, Texas
73112

UPS-NEX.T DAY. AIR

600.00 SS-008-0170-48
16.06 ..CU0 7 3 0 4 SS 4:3 A

6<>
'-i' 

" 
. cc

~iL-

150 -.o" / 4E:"

MATERIAL RECEIVED BY

*UNIT OF MEASURE IS So. Fr. UNLESS OTHERWISE NOTED.

,. Ken Denise



:'U.-

umr
PAGE 1.

PACKING LIST

CETIFICATE OF CONFOPANCE

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

TE EPERATUR-E RECORDER

TOTAL NO. OF PACKAGES

PRODUCT DESCRITION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

N/A CH-A•RT TAPE NO. N/A

1 CARTON GROSS WEIGHT 30 LBS.

CUANTITY

25 LBS.

BATC-- N-U hER

Item 10

This".'wil certify that the above listed THER2MO-LAG Materials shipped
under Contract Order No. TV 92362V. to C-.e? Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

6LIZ/;J nU "61DATE: 26 AUGUST 1994
BILL OF LADING: 21416
MODE: . UPS PREPAID

David O'Bryant-
Manager Quality Control

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



THERIAL SCIENCE INC. FAX NO. 3143491207

8/3/94

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

16015 Shady Falls Road
Elmendorf. Texas 78112

Dear Sir.

The in-house retain sample of Thermo-Lag 330-1 Trowel Grade batch #93-11049, was

examined and tested. The results were within our published quality control standards.

Based on these results, the expiration date could be extended to read January 1995.

The new expiration date would not include the extension of the original written

warranty or any Implied warranty.

Note that the sample tested was not received from the storage facilities of Omega Point

Laboratories.

Regards,

David O'Bryant
CC Manager

THERMAL SCIENCE, INC. - 2200 CASSENS DR. 0 ST. LOUIS, MO 63026 * 1314) 349-1233

"TelxI 209901 (Anwmbac6 TSI UR) . Telecopler (31A) 349.1207

AUG- 3-94 WED 14:20 P. 02

AM 3 '94 14:22 3143491207 PAGE.002



ur
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PACKING LIST

AND

CERTIFICATE OF CONFOPMANCE

PURCHASE ORDER NO. 1085-0 c/o, drr DATE: 10 no- ig9"

TIMERATU=E RECORDER 030128 CHART TAPE NO. 10

TOTAL NO. OF PACKAGES see Dg 1 GROSS WEIGET see •9

PRODUCT DESCPIPTION

Thermo-Lag 330-1 Subliming
Coating - Trowel Grade
Mfg. Date Nov. 24, 1993
Item 9

QUANTITY

70 X 50 Lb Pail
(3500 Lbs)

BATCH NIYMZ-E•

93-11049

Shelf Life: Six (6) months from date of shipment
Storage Conditions: Above 320F and below 100OF

Temperature Recorder
Item 10

1 Recorder

This will certify that the above listed THERMO-LAG Materials,
shipped under Purchase Order No. 1085-0 c/o #1, to Omega Point
Laboratories San Antonio, TX, Meet the requirements. of "Specifications
for the Procurement of Fire Barrier Materials 0784-00001-S-01,
Rivision 3" for Nuclear Management and Resources Council (NUMARC)
1776 Eye Street, N.W., Suite 300, Washington, D.C. The material
meets the requirements of the purchase order. This material does
not contain asbestos.

DATE: 10 Dec 1993
BILL OF LADING: 21069
MODE OF TRANSPORT. C.V. SOHN PREPAID

"A.
B.E. EVANS
MANAGER OF QUALITY CONTROL

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

N/A
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CE=TIFICATE OF ANALYSIS

CUSTOMER

Omega Point Laboratories

6868 Alamo Downs Parkway

San Antonio, TX 78238

DATE OF SE1IP1NT December 10, 1993

PURCHASE ORDER NO: 1085-Q" c/o #1

RELEASE NO:

CUSTOM-E PART NO: Item #9

PRODUCT DESCRIPTION: TEF-RMO LAG 330-1 SUBLIM.ING COATING TROWEL GRADE

LOT NUMBER

93-11049

Mfg. Date:
SN 24, 1993k#9

QUANTITY

70 X 50 Lb. Pails

(3500 Lbs)

TEST NO:

A-2

DESCRIPTION

Wt/Gallon

A-3

ANALYSIS SPECIFICATION

10.13 10.5 + 1.5

8.36 8 +

Temperature Recorder (1) with the shipment

Material Expiration Date: June 1994

S=- - LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 320 F AND BELOW 1000F AT
ALL TIM•S

THIS IS TO CERTIM THAT. TEE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
LISTED SPECIFICATIONS WEEN SUPPLIED. Tft MATERIAL IS SUBJECT TO TEE CONDITIONS

ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
PTANCE DATA IS AVAILABLE FOR EXAINATION.

REVIEWED BY: DATE: December 10, 1993



MATERIAL SAFETY DATA SHEET
ORDUCT NAME: ThermoLag 330-1

$TMAL SCIENCE INC
2200 Cassens Dr
Freton , MO 63025
PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED.: 8/24/89
DATE REVISED: 7/7/89
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 0
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:

Thermolag 330-1

Latex F=re Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number.

none
Cold Water Paint

SECTION I7 . PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg): 220-240 F
VAPOR PRESSURE (at 20C or 68F): nil
EVAPORATION RATE ( ether =1 ) much slower
VAPORDENSITY (air=I) 0.6
Volatile Organic Content (VOC): < 0.1 fb/gal

SPECI1C GRAVITY (water = I):
WEIGHT PER GALLON (Ibs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:

SECTION III - HAZARDOUS COMPONENTS
-TRADE NAME

Crystalline Silica (quartz)
(total dust)

(respirable dust)

Ammonia
Fibrus glass,continuous filament
(total dust)
(respirable dust)

CAS #

14808-60-7

1336-21-6
65997-17-3

PERCENTBY VnT T1K=
flY V(W1TV~

1-5%

<0.1 %
1-5%

OCCUPATIONAL EXPOSURE LIMITSOSHA PEL ACGIH TLV
OSHA PEL_ ACGIH Thy

%5iO2 +2

%5i02 +2

50 ppm

15 mg/n 3

5 mg/m3

0.1 mg/m3

2.5 ppm

10 mgIm3

Indicaies toxic chemicals subject to the reporting requirements of Section 313 of Title IMI and of 40 CFR 372Carcinogeniciry of Silica: NTP- No IARC: Yes Z List: Yes OSHA Reg. Not as carcinogenAppears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000LARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there issufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for thecarcinogenicity of crystalline silica to humans. LARC 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

F
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10.6
45

Very

aI . a
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThenrnoLag 330-1

0SECTION TV - FIRE AN) EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT: Non-combustible

FLAMMABILIT LIMITS LL -NA UE1- NA,

EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not burn but will smoke and spatter if exposed to flames.Fu-efighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may Mpture 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 J CONDITIONS TO AVOID. Not applicableSSTABLE I
INCOMPATmILrIr: (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS OCCUR CONDITIONS TO AVOID: Not applicable
1 LYMER ATION tLNOT OCCUR X

SECTION VT - REALTH HAZARD DATA

TIHRESHOLD LIMIT VALUE: See HAZARDOUS COMPONENTSlist in Section IIL

.FECTM OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye iritation.
Skim 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 respiratoy tract,
headache and nausea
Swallowing:.

FIRST AID PROCEDURES.
If in Eyes: Flush with flowing water immediately and continously for l5minutes. Consult medical personnel.If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED : Keep unnecessary people away. Contain spill withinert material (sand, earth, ect) and transfer the material to containers for recovery or disposaL Keep spill out of sewers andopen bodies of water. Floors my be slippery, care should be exercized to avoid falls.

WASTE DISPOSAL METHOD : Bum in adaquate incinerator or bury in an approved landfill.

SECTION VII - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3



MATERIAL SAFETY DATA SHEET

Wp IRATORY PROTECTION : None required if pod vetlation is maintained. Otherwise wear MSHANOSH approvedWraw suitable for vapor, mist or dun omcruaoas encountered.

PROTECTVE GLOVES: Impervious, coton lined rubber EYE PROTECTION: Safety glass=

SECTION IX . SPECTAL PRECAUTIONS
PRECAUTIONS TO BE TAXEN IN HANDLING AND STORAGE: Use only with adaquate ventilaton. Prmvet prolonged
breathing of vapor or misL Prevent contact with eyes. Do not Wk 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 respons ility to determine the suitability of this Informationfor the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

Page 3 of 3

PRODUCT NAME- Thermol-ag 330-1
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NUCLEAR ENE|GY INSTITUTE

August 23, 1994

Ms. Connie Humphry
Omega Point Laboratories, Inc.
16015 Shady Falls Road
Elmendorf "X 78112-9784

Dear Connie:

This letter authori7rcs Omega Point to releasc up to twelve containers of trowcl
grade: Thermo-Lag 330 material from NEO stock (batch number 93-11049) to Mark Salley
of T IA, in exchange for an equal number of containers of trowel grade material from
TVA stock to be delivcred later this week.

Please contact me if you have any questions.

Sincerely.

Biff Bradley
Senior Project Mianagcr

REB/

1776 1 5.IEFT. MW 111111 400 WASHINCIflN. nC: VW(M-IifD 14IONI 702.739 R000 iAX 202.7.1.40t1

~.JG23 94 1:62M2 WE 1.49e PPCF. OW

''4;2

AM 23 '94 10: Oe



0/A RECM1NG REPORT
CLIENT/PROJECT NAME I IT 04
CLIENT/PROJECT NUMBERR ~ 7I, 4
RECEIVED FROM TS I
PROJECT LOCATION Omeua Point Labs

REPORT NUMBER I-A) -kt_19_0

1f-'DATE RECEIVED~ f1

"DATE INSPECTED_______

ComoD CEFff.

ITEM DESCRIPTION P.O. NO. ' ANTITY I..N. MATI FECi COTIE ECPIN ACCEPTANCEREAK

I_ kzk v4-k m A- Y ro5bk ie

-J ~ 7 0 Pq4 mtwr 7y

- - >1kQA--

rýý .S' 1 AOO
_________ t kJA~ o I n>f_9-lwc~ y__

C>__ - - IS4 b1,e 8--,

____ __- -L - -) -ýl - - --

FORM
1/29/93

Omeaa Point Labs



Q/A RECLI
CLIENT/PROJECT NAME VI l A

ING REPORT

CLIENT/PROJECT NUMBER I 9g1O-8 7 -I9 -.3.. _38
RECEIVED FROM "--.

PROJECT LOCATION Omega Point Labs

REPORT NUMBER IA•A .- O _____

DATE RECEIVED _______________

DATE INSPECTED -, ?4
INSPECTED BY: 0-?A-Tby%

(0UANTITY COifD CUM

ITEM DESCRIPTION P.O. NO. I.D. NO. MATL FY CD C EXCEPTION ACCEPTANCEYREMARKS
0rUM 2=ed R Q n / T~ r AcceDtl HoEdMARRKS

• , I5T 346 y_
I E "0 06- y c-mb crv

,, ,,LLA o o F9 -DL- o'o,4- Y .y 7YLI '- 9 -- -Q 4 z p

0 F 41 q% 647 &-

,-___________-_~ ~
__ Fq -cA6' 7 Y ' k1 b

____ __- - -- - - -- -- --

FORM
1/29/93

w



THIS SHIPPING ORDER I pressing. and reined by the Agent.

tECEIVE, slbject to the ciassifications and tariffs in effect an the date of the issue of this Shipping Order,
me prowtY Oes •ribe blk IS aleaA a ritllo•l do s o eef, exCet a MiSd iC•CIOnliS arid Cmrahitl 01 Cisltgrtl 01 twtligds u oiatiiiiOi. imasid. cluqrar. and oesu•ri U iras rAiM bewI .wrixth SM Carrie (the - Carier = ex i j•i•oe0ia

mtwiisugntul e CiWaw as mewVm" any ps•amn a com ati. in pmsii ol the ma rnioer the COI aees to carny to tLIMA aaice oi 0eW'v at Sia afshemati. d mar ,$ hMLat.ew to cewo to aanother Ca•rier on Ihe

itee to saw ioesmeste 11 It muauaiia agreed. ia 0 ea carn . 01 aA Or any 01 said DiM0r, ow as or any Dattore0 i said hIte to oestnlleoh, and as to eact• ctTY at a& Im afm inw 'A ao O stir Oi toPrlop"n. 'Mait fetey woe

is doeoffiarmed hotirKs flslll06eWOaCe to as mhe 1wine anm coris~ls of ithe Unmiorem Dointeei Stranigt SOIO L09V i setn fort (1) ti Uml Freight Caidcaw inineff a ft cm 0m.0 t hise me a mad a a '5ad-ate VsnioehIm

(21 MS "= ffpiea iiisex clallssailkaioni or macit 0 ths s a troim carner shxhdimeiti Shipperi Migiawy Certif~ie mat he Is5~Wwt anmstis cit tems .iscniition oml the 3W dsa id of tais. Wa mi foti OU 016cstiom ,r anI sieti gd,,in

ti, asoatasi iM mIa W amd the sait .iideirs an,•C ii c ii Wmu AnMy agre•d to10V te sinole. amwaC4eded tNon 9 Whmlse ami w asagmi

At h-/19 9.Shippe s No. 21398

(~rrtPr DYMAMIC TPA~SIT PREFAID Agent's No.

Consigned to .,,SLSEE VA.LLEY AUTHOIR!TY c/o OMEGA Po",T 1ABORATOR S

Destination 1601i SHADY FALLS ROAD State of County of

Route- ELM.E,•ORFF T. X 78112

Delivering Carder Vehicle or Car Initial No.
.,-rre bDYMMC TRANSIT PREPAID

2-

3

2

P HM

7-

KIND OF PACKcAGE. DESCRIPrON OF ARTIiCLES. SPECIAL MARKS ANO EXC.SP1i1iml to Cirtni'..lior' Rat.i

S- -- r .,~.

]A.LE.TS COINTAIN.:• . . . . -, .

THERMO LAG 330-1 SUBLIMING COATING
" TROWEL GRADEr: "'I"'TVA P.PART NO., 7T-330

60 x 50.L..- P1ALLS, -. . - -

STORE AýOVE 32F AT ALL TIMES
I x 5 Gal. Pail Containing Temp. Record r

P&,LLETS CONTA!1-ING:
yHErPMO LAG PREFABRICZIED
TVA PART NO. 1584X6
5/8" NOMIN.AL . x 6'"

HRMUETS CONTAINING'

V -C.ARTONS: TVA PART NO.
29 PTECF5 -.4"

30 PANELS

15$400

V., CrPJN:.. .... :"&PART]: NO. .....2383t10 ...
10 PIECES

,'1 CARTON:
10 PIECES

I1 CARTON:
10 PIECES

V'1 CARTON:
10 PIECES

TVA PART NO. 158340
3/4"

TVA PART NO. 158100

TVA PART--NO. -238100
121 -

*., ~~I'~

9 S SS AST: E437 Tyre Y
ss-plain wea# 8x8 square mesh wire clot

T 3500 LBS

200; LBS.

.. 90 LBS.'

90 LBS.

80 LBS.

90-.LI3S.

50 LBS,.

I .- V I I

t The Itore oxes used for mhis shipment conform to the specifications set torth in the boox maker's certificate thereon, and all other requirements of Rule 41. of the Consoidated
Freit C= tion.

T This s to certify that the above named articles are property classified. described, packaged. marked anrd labeled, and are in Proper condition for transportation., according
to the appilcable regulations of the 0epartmeni of Transportation.
I f 11 tship•ent moves between two ports by a carner by water, the law requires that the bill of lading shall state whether it is 'carrier s or shipier's weight."
Strupers imarint in lieu of starm; not a part o1 Bill of Lading approved by the Deptartmentl of Transporlation

NOTE-Where lie rate is deper•Icni on value. shippers are required to stale specifically in writing the agreed or declared value of Ih popert• ,"

Thu agreed of declared vakte of the property is hereby specifically staled by the Sh•pper to be not exceeding . . -

TH I&FN IS CORRECTLY OPECRIBED. I haitii s i a~ .w - Vlwei~iw O1W'I wt i' 5

Cri ilh xIvtr~ C- 17110 -. 30 1914

IS ~~LBS. 1 .,oh-ao r ,.0 9noteG

THERMAL SCIENCE, INC. Shipper, Per
omOn rgae,_ nr.. St. Lau•s. MO 63026

conditions of applicable ill v
lading, if this shipment is to oe
delivered to the consigne.&
without recourse on the
consignor, the consignor sha,
sign the following statement:

The carrier shall not makt
delivery of this shipmer
without payment of freight an:
all other lawful charges

Per
iSi•qiture of Consignor r

It charges are to be prepac:
write or stamp here. "To t,
Preoaid.'

Received $
apply in prepayment of tV-
charges on the prcoei'
described hereon.

Agent or Cashier

Per
(The signature he!

acknowledges only the amoL:
prepaid. I

Charges Advanced:

Agent must detach and retain this Shipping Orot

and must sign the Original Bill of Lading.

I . .- % ... -- I: . -• t T . I

Cr arfftanent sit office address of shi er

..... ;-



lur PACKING LIST PAGE 1 of 10

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. TVA CONTRACT NO. TV92362V DATE: 5 18 AUGUST 1994

TP ERATURE RECORDER

TOTAL NO. OF PACKAGES

CHART TAPE NO.

7 PALLETS GROSS WEIGHT 7350 LBS.

PRODUCT DESCRIPTION

THERMO LAG 330-1
SUBLIMING COATING
TROWEL GRADE

EXP. DATE: FEBRUARY 1995

1 x 5 Gallon pail containing
Temperature Recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

QUANTITY BATCH N-K7-U3E R

750 LBS.
(15 x 50 LB.

PAILS)

2250 LBS.
(45 x 50 LB.

PAILS)

3000 LBS.
6ou x 50 LB.

PAILS)

STORE ABOVE 32F AND BELOW
IOOF AT ALL TIMES

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

bAVID 0?BYYANYT /
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. • 2200 CASSENS DR. 0 ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) o Telecopier (314) 349-1207

94-05093

94-08008



Page 2 of 10

CERTIFICATE OF ANALYSIS

CUSTOME

TENNESSEE VALLEY AUTHORITY DATE OF SEIMENT 18 AUGUST 1994

~' (~M~A De~Thrr T A~C~PATC~PV

16015 9T4ADY FAIT.T RD.

ELMENDORF, TEXAS 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: TESTING/

RELEASE NO:

-CUSTOME ?ART NO:

THEMRIO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBE.•

94-05093

QUANTITY

750 LB.
(15 x 50 LB.

PAILS

TEST NO:

A-2

DESCRIPTION

WT/GALLON

ANALYSIS

10.16

SPECIFICATION

10.5 + 1.5

8.5

EXP. DATE: FEB. 1995

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MA.TERIAL ABOVE 32'F AND BELOW 100'F AT
ALL TT-ES

P HIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
TH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS

LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA S AVAILABLE FOR NATION

REVIEWED BY: t- DATE: 18 AUGUST 1994 PAGE NO

51
*( 77

21398

v/ r)V.VrA DnT'Krr T AMr)DATr)DV
]



Page 3 of 10

.~., ,)
(C

21398

CERTIFICATE OF ANALYSIS

CUSTOME

TENNESSEE VALLEY AUTHORITY DATE OF SE-LE-NT 18 AUGUST 1994

%OMEGA POINT LABORATORY

16015 SHADY FALLS RD.

ELMENDORF, TEXAS 781-12

PRODUCT DESCR-IPTION:

PURCESE OREDER NO: TESTING!

RELEASE NO:

.CUSTO=E PART NO:

TMRH0 LAG 330-1 SUBL2YMING COATING TROWEL GRADE

LOT NUMBZR - TEST NO:

2250 LB.
(45 x 50 LB.

PAILS)

DES CRIPTION

WT/GALLON

pH

ILT~~yS ý-9 S?=CT:.:CAZ7N

10.01

8.31

10.5 + 1.5

EXP. DATE: FEB. 1995

SHELF LIFE: SIX MONTKS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 F AND BELOW 100 0F AT
ALL TntlES

S IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COt2LY
TR LISTED SPECIFICATIONS WHEN SUPPLIED. TH MATERI.AL 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-- DATE: 19 AUGUST 1994 PAGE NO. 1

94-08008
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PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEMPERATURE RECORDER 40 CHAIRT TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 1584X6
THERMO LAG RIBBED PANEL
NOMINAL 5/8"
4' x 6½'

QUANTITY BATCH NLULB3ER

F94-02012
F94-03028
F94-03047
F94-04005
F94-07014
F94-07023

30 PANELS
(ON 3 PALLETS)

NO SHELF LIFE ON PANELS

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

-DA OMBRUAT A
MANAGER QUALITY CONTROL

DATE: 18
BILL OF
MODE OF

AUGUST 1994
LADING: 21398
TRANSPORT: DYNAMIC TRANSIT PREPAID

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

7 8

71



Page 5 of 10

1ur
PURCH1ASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFOR.'!_NCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEM PERLATURE RRECORDER 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 158400
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.625" +
SIZE: 4"

QUANTITY

0.125" NOMINAL

BATCH N-UMBER

1 PIECE
1 PIECE
4 PIECES
8 PIECES

15 PIECES

29 PIECES
(IN 2 CARTONS)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DAVID0'RY T /
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

F92-08038
F92-10031
F91-06051
F94-06082
F94-07003



Page 6 of 10

uri PACKING LIST

AND

CERTIFICATE OF CONFORA-NCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TE.PERLATIU-RE R.ECORDER

TOTAL NO. OF PACKAGES

CHiART TAPE NO.

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-.!3ER

7 PIECES
3 PIECES

10 PIECES
(IN I CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

MANAGER QUALITY CONTROL
DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

F94-07023
F9/-08003



Page 7 of 10

THY
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TE,% 2E:ATURE RECORDER 40 CHA•T 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 N-L.3E3R

4 PIECES
6 PIECES

10 PIECES
(IN I CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THEP.4O LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DAýVID O'BRYýý'
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

F94-02053
F94-030147



ur,
Page 8 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORYA-NCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEM•PER.ATURE RECORDER 40 CILA.RT TAPDE 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 NU%3 EER

10 PIECES
(IN I CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DAVID O'BRYANT//

MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

F94-07014



Page 9 of 10

THY
PURCF-ASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMIANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEPERA.TURE RECORDER 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 158100
THERMO LAG PRESHAPED CONDUIT
SECTIONS
THICKNESS: 0.625" + 0.125" NOMINAL
SIZE: 1"

QUANTITY BATC': N-U2"!3ER

1 PIECE
5 PIECES
3 PIECES
1 PIECES

10 PIECES
(IN 1 CARTON)

F92-11009
F93-09045
F93-09047
F9g-06051

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 w-ritten Quality Control Spec. for TVA
This material does not contain asbestos.

DAVID 0" BRYaRT"
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

71



url
PURChASE ORDER NO.

Page 10 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORX•_NCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 199L

TEYI ERATURE RECORDER 40 CHART T.A2E NO.

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 Type 304
stainless steel, plain weave
8x8 square mesh wire cloth
0.017 dia. wire

QUANTITY BATCH Nl\M3'!3ZER

50 LBS.
(IN 1 CARTON)

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

IýVID 0 BRYANT 7

MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

:; p

71

N/A
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0/A REECEWNG REPORT
CLIENT/PROJECT NAME TýS / TVA REP
CLIENT/PROJECT NUMBER l1VU 00 75. DATI
RECEIVED FROM T7 I DAT

ro
f~rv.e~n~ Dr~In* I nH~

f% IJI~. I PT JJ~ I nr 'I T'AlK n D~.~ I I kLI. IN~I

ORT NUMBER 14,q -g *iL%6Ž
E RECEIVED 9i-~I~T
E INSPECTED_ cl a- 4 -i

COW CERT.

ITEM DESCRIPTION P.O. NO. QANTITY 1.0. NO. MATL EC timn EXCEPTION, ACCEPTANCE
YIN YIN ffE~f REMARKS

PamA 'WO04 JA~ 0 F q F4 -Oi Y YI 6moc

MA y~0FtOO gy~.4 - CAJ

MrIx ' x JYlrl 0 C Fq 4-o22=3 Y 6en __

Ma 0 ý F q,4-O0-Rt):2I)Y Y

tJA70 14 0 F9 -A 9244 y Y lc)ŽýL±

_______ x - y, F(i4?00 LYEL

MA- 0 1kq -09, 0-.OXO4 Y y Gt)C6 X

___ __ __ _ J4 0 10 0) 9A-4~ o ,Y jcoil
ivh ro -.41 y Ic-mt

FORM
1/29/93 -PaLS~e- t

DI~A I~I~T I Af~ATIAM



0
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME STh / V"-
CLIENT/PROJECT NUMBER 6.(QD -QV53-S"
RECEIVED FROMi"TI-J -

PROJECT LOCATION Omeoa Pnint Lahq

FORM
1/29/93



STRAIGHT BILL OF LADING - SHOHI1 1-UIM - ORIGINAL - NU-I NbilUTIABLE
JECEfIVED. asuibect to t~m classifications and tariffs in effect on the date of issue of this original gill of Lading.

ft wotow desrosod be- at apearaet good order. ewieatf raw tu ctonterte ate corort-d of comeri~t of 03alaQ01 Uri~rilfmott frarkedoemqriedwj andf arntmik as reextotid belw. ortait said camel' low wotd Care wg 8d

ep~outinx Othovee Mai mas ltl" anty toriet or coroattion ifiDý 05Soatf St* Ofrtnoo ater I*ootracat) agsfwS to tel~n~~ of deer at d OMMOO aetu i, W d$ MUI ,uu. oW0 to dee ao amai certe tont

uRn 1o 34 desotitaf i iso r toituacaiy aoeed. as to ean camrt. of ad or arn, of led woto" t al; o at anyi Daor of Said to,. to ciesivteuo. are am to eait sTlY at anyre. I"ytiviriam moo at ort viv d el Propert. Me 04111te-01

to Do peftormed htri~dli W beto wofoct to as itt. termtoi and torotdotor of the Utfofett (oert;t~t Sbraot Bil of L~ato forth (1)in unio rmft, Ft,.o CLaeadliaena,n eff off Mett dae raed.' trw is a rdor a talwle t o -o rw

(2t info t.appidCaM moto Carier aifeatioort atriff d It"t * a =for Carner oWttnit Shipp Wer heret o ~e ha tot faa tatw wifth al the term. ad or ~iatisor of the sadbilof LM 3@ lf.ordo~ A0 the dgedlocon Ofa tfiedwft govern

de, wenodrtionof Vv thipmemfOW. an itft Said tent. af cottetod, ame me"e agreed to by STo smpper ari Ifacte for N00ffw and ihs asiegri.. ____________

2v.SCIENCE, INCe C ONTRACT7.'- ORDti-THERMAL' -'N9236

OL
ýA .9 "46ST. LOUIS, MISSOURI 63026 S R7ý4/23 4 No ýFhipper's. No.

Consigned to OMEGA POINT LABORATORIES c/o TVA CONTACT NO. TV92362V (Maior-Woo -of cot'a-Fo " pro= i j

Destination 16015 SHADY FALLS State of County of

Route ELMENDORFF, TX 78112

-4
KS4O OF PACKAGE. OESCtePTION OF ARTICLES. SPEoCIAL. MARKS ANO EXCE~tiONS

PALLETS CONTAINING:
"'THERMO'LAG "PANELS "- - ---••22"PANELS •

"N~A ' 40 x6½ ITEMQJA

:ALLETS CONTAINING:
-THERMO-LAG-" PANELS 17 PANELS'
NOMINAL.5/8" -

"ARTONS CONTAINING:
r THERIO-LAG PRESHAPED -CJ6NDUIT---16-PCS T'
--.- 25!'-+--0.250" .- SIZE: .,5"-.--TEM.-03.

?ALLETS CONTAINING:
THERMO LAG 770-1. PANELS 30 PAkETI "
-3/8"-NOM.- -'- 40"x94"- NOM..--.-ITEM' 04-7--, -,

PAILLETS CONTAINING:
THERMO LAG 330-1 COATING-TROWEL GRADE

-rO'0 x-50 LB_ -PAILS .. -TEM--5
TO RE _ABQVE-_32f AND BELOWI4OF AT-.ALL TI

?ALLETS CONTAINING:
P.HER O LAG 770 -ICOATING=TROWELGRADE

-ý .- x.-50 .LB ... -PAILS..-- 6ITE-L06.

STORE ABOVE 32f AND BELOW 100f AT ALL TI

TAINLESS STEEL BANDING ITEM 07 '
/ -."x0.2d'-"x 200 0f.--ROLLS

3TAINLESS -.STEEL -CLIPS --- ½-.e.ITEM-O8 -
L000 clips (I box)_

STAINLESS STEEL TIEW- RE •  ITEM 09
;16 -gauge- -- I ROLL-•

STRESS SKIN-ASTM E437 type 304 ITEM 10
stainless steel, plain weave 8

rq-mmesh-.w±re -Uo t

Vehicle or Car Initial________

to Con•ocoa)

.ýS•.-

Rate

... ,

L-

L -'... .. .. 4 •

I -I I-

The fibre bases used for this shipment conform to the specifications set forth in the box makers certificate thereon, and all other requtrentsat of Rule 41. of the Conscldati
1= 6= Claicabn.

ed

Th is to certify that the above named articles are p•ooerly classified, described. Packaged. marked and labeled, and are in proper condition for transportation. accorting
a the ap•licable regulations of the Dep•rtmem of Transportation.
ft the shi•fent mnovs between tw ports by a carrier by water, the law requires that the bill of lading shall state whether it is -carner's or shipper's wetght"
Shippers inprint in lieu of stamp; not a part of Bill of Ladini approved by the Department Of Transportatfon.

IOTE-Wh'ns the rate is dependent on value. shippers are required to state specifically in writing the agreed or declared value of the property.

"he agreed of declared value of the property is hereby specifically stated by the shipper to be not exceeding

11I'ýNT IS CORRECTLY DESCRIBED. I tst ~-~t~aa~.- tow., e 500e

ao M d Met ofto -Oin d T - 't rNU.TiME e
s.nki- oatlees -r a, pt itS. Qlabni a ~f. M, a.. 12 ts.. ft

-s .ots.0 ramta1 Per.
Shipper

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
Sicna.ure of consignor.)

If charges are to be prepaid,
wnte or stamp here, "To be
Prepaid."

Received $ tc
apply in prepayment of the
charges on the property
described hereon.

Agent or Cashier

Per
(The signature here

acknowledges only the amount
prepaid.)

Charges Advanced:

$
C.O.0. SHIPMENT

C. a 0. AM _

Calectaon Fee

Total Chiarges

THERMAL SCIENCE, INC. Shipper, Per Agent, Per_
99nn fP, eecnto fr St Lnir_ Ml R0FI26

GHT G s

.7.M

LBS I

Pr

DYNAMIC TRANSIT PREPAID ArionVe Kiri

7 -1f

VEL



url
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PACKING LIST.

AND

CERTIFICATE OF CONFORIAQNCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEYQER 1994

TE1 EBATURE RECORDER, 41 CHART TA.E NO.

TOTAL NO. OF PACKAGES GROSS WEIGHT 10,300 LBS.

PRODUCT DESCRIPTION

'THER•20 LAG RIBBED PANEL
NOMINAL 1 "

4I T 6½'

I._ZM 01

BATCH NYj2ERQUANTITY

I PANEL
20 PANELS
1 PANEL

22 PANELS
(on 3 pallets)

NO SHELF LIFE ON PANELS

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elm ndorff, TX 78112. This
material does not contain- asbestos.

G. Furaus
Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

THERMAL SCIENCE, INC. 9 2200 CASSENS DR. e ST. LOUIS, MO 63026 - (314) 349-1233
Telex: 209901 (Answerback: TSI UR) e Telecopier (314) 349-1207

-F94-08003)
-794-O 08021
'-94-08n, 2 2

I0,300 

LBS.



El PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTE1MER 1994

TwfPERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION

V THERMO-LA'G 770-1 PANELS
3/8" NOMINAL
40" x 94" NOMINAL

BATCH NUM.BERQUA.NTITY

11. PANELS
19 PANELS

30 PANELS
(on 2 pallets)

ITEM 04

NO SHELF LIFE ON PANELS

This will certify that the above listed ThERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain- asbestos.

Furaus

Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRAMPORT: 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



PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TM-P ERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION

THERMO LAG RIBBED PANEL
NOMINAL
4' x 6½' NOMINAL

BATCH N13-3E t.QUANTITY

1 PANEL
2 PANELS

14 PANELS

F94-08003
F94-08022
F94-08044

17 PANELS
(on 2 pallets)

ITEM 02

NO SHELF LIFE FOR PANELS

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain. asbestos. 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. o 2200 CASSENS DR. • ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207

71
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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 I

PRODUCT DESCRIPTION

\Atainless Steel Banding
1/2" x 0.20" x 200 ft.

ITEM 07

QUANTITY

8 ROLLS

BrTCH N-UM,-ER_

VStainless
1/2"

steel clips 1 BOX
(1000 clips)

ITEM 08

/Stainless
16 gauge

steel tie wire

ITEM 09

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain- asbestos.

G. Furaus

Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

N/A

1 ROLL N/A



:j j

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

T•M-ERATURE RECORDER

TOTAL NO. OF PACKAGES

CHART TAPE NO.

See Page 1 GROSS WEIGHT See Page 1

PRODUCT DESCRIPTION QUANTITY BATCH NUbN-3ER

VSTRESS SKIN-ASTME437 type- 304
stainless steel, plain weave
8 x 8 square mesh wire cloth
0.017 dia. wire, or equal.

1 ROLL N/A

ITEM 10

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

Furaus

Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANORT: Dynamic Transit Prepaid

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



usr
~) V

' ..~i

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TE1P ERATURE RECORDER

TOTAL NO. OF PACKAGES

CHART TAPE NO.

See Page 1 GROSS W-EIGHT

71

See Page 1

PRODUCT DESCRIPTION QUANTITY BATCF 217JHBE.R

/THERMO-LAG Preshaped Conduit
Sections
Thickness: 1.250" + 0.250"
Size: 5"

5 PIECES
11 PIECES

16 PIECES
(in 2 cartons)

Item 03

NO SHELF LIFE ON CONDUIT

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. /

, e __`__ _ _Zt4ýfZ47
G. Furaus
Quality Assurance Manager

DATE OF SHIPMfENT: 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) o Telecopier (314) 349-1207

F94-08003
F94-08021

J



url 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 I

PRODUCT DESCRIPTION

4 THERMO LAG 330-1
SUBLIMING COATING
TROWEL GRADE

QUANTITY

500 LBS.
(10 x 50 Lb.

Pails)

BATCH NuLER

94-08008

ITEM 05

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 1OOF
AT ALL TIMES

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

G. Furaus
Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

f
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CERTIFICATE OF ANALYSIS

CUSTOEME

OMEGA POINT LABORATORY DATE OF SBZPlT 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOER PART NO:

TERMO LAG 330-1 SUBLlY.,ING COATING TROWE-L GRADE

LOT NUW-"ER"

94-08008

QUANTITY

500 LBS.
(10 x 50 Lb.

Pails)

TEST NO:

A- 2

A-3

DESCRIPTION

WT/.GALLON

pH

ANALYSIS SPECIFICATION

10.16 10.5 + 1.5

8 +

EXPIRATION DATE:

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 320 F AND BELOW 100°F AT
ALL T1MES

ýEHIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. TiE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA S AVAILABLE FOR EXAMINATION.

REVIEWED BY- Y_11?., ,7ý DATE:-9~~t/ 9 PAG-E NO.



ur
O. C

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

T PERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION QUAN1TITY BATCH NNIBER

w/THERMO LAG 770-1 COATING

TROWEL GRADE

ITEM 06

EXP. DATE: MARCH 1995

I x 5 Gal. Pail containing
Temperature Recorder

1000 LBS.
(20 x 50 Lb.

Pails)

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

STORE ABOVE 32F AND. BELOW 100F
AT ALL TIMES

This will certify that the above listed THERMO-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. 9 2200 CASSENS DR. e ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answerback: TSI UR) - Telecopier (314) 349-1207

71

94-09009
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CETIFICATE OF ANALYSIS

CU STOMM

OMEGA POINT LABORATORY DATE OF SE2T 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOý PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWE. GRADE

LOT NUM3ER • QUANTITY TEST NO:

-09009 1000 LBS.
(20 x 50 Lb.

Pails)

DESCRIPTION

WT/GIGALLON

ANALYSIS

10.16

8.5

SPECIFICATION

10.5 + 1.5

8+

EXPIRATION DATE:

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 F AND BELOW 100 F AT
ALL TIMES

HIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA S AVAILABLE FOR EXAMINATION.

REVIEWED BY: DATE: NO
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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 II - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white, pasty mastic, no odor.

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20'C or 68"F):
EVAPORATION RATE (ether = 1):
VAPOR DENSITY ( air = I ) :
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 ITM - HAZARDOUS COMPONENTS

TRADE NAME

Ethylene Glycol

* Vinyl Acetate

Fibrous glass,continuous filament
(total dust)
(respirable dust)

CAS # PERCENT
BY VOLUME

Y I I

107-21-1

108-05-4

65997-17-3

1.2%

<0.15

2%

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

I0 ppm
20ppm STEL

15 mg/m3

5 mg/m 3

50 ppm

I0 ppm
20ppm SHORT

10 mg/m3

* Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372
Carcinogenicity of fibrous glass: NTP. No IARC: Yes Z List: No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.
Vinyl Acetate Monomer, a residual componet of this product, is a possible human cancer hazard based on tests with
laboratory animals. Vinyl Acetate has not been identified as a carcinogen by NTP, IARC or OSHA. Total residual monomer

oes not exceed 0.15%.

Page 1 of 3

S U I

BY VOLUME



MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 770

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION
OSHA: Non-combustible
DOT Non-combustible

FLASH POINT: None
TEST METHOD:

FLAMMABILITY LIMITS LEL: Not Anulicable UEL: Not Applicable

EXTINGUISHING MEDIA: Non-flammable (aqueous emulsion).

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not bum but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILITY IUNSTABLE I I CONDITIONS TO AVOID: Not applicable
I S TABLE lX

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS
POLYMERIZATION

I AY OCCUR CONDITIONS TO AVOID : Not applicableWILL NOT OCCUR XI

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skinm Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse..
Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD : Burn in adequate incinerator or bury in an approved landfill.

Page 2 of 3

8u2



MATERIAL SAFETY DATA SHEET

SECTION VIII - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE : Use only with adequate ventilation. Prevent prolonged

breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the

* Information contained herein. It is the user's responsibility to determine the suitability of this Information
for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

Page 3 of 3

PRODUCT NAME: Thermo-Lag 770



MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Themio-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
SLIGHT 1 FLAMMABILITY HAZARD o
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME:

PRODUCT CLASS:

Thermo-Lag 330-1

Latex Fire Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number:.

none
Cold Water Paint

SECTION I - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20'C or 68°F):
EVAPORATION RATE (ether = 1):
VAPOR DENSITY ( air = 1 ) :
Volatile Organic Content (VOC) :

220-240 F
nil

much slower
0.6

< 0.1 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:

SECTION ITI - HAZARDOUS COMPONENTS

TRADE NAME CAS # PERCENT
BY VOLUME

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGI'H ThV

Crystalline Silica (quartz) 14808-60-7 1-5 %
(total dust) 30 mrng 3

%SiO2 +2
(respirable dust) 10 mg/m 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/m 3  10 mg/m3

(respirable dust) 5 mg/m 3

* Indicate, toxic chemicals subject to the reporting requirements of Section 313 of Title 11I 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

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TESTMETHOD:
DOT. Non-combustible

FLAMMABILITY LIMITS LEL: NA UEL: NA

EXTINGUISHING MEDIA : Non-flammable (aqueous emulsion).

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not bum but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture.if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS : Thermal oxidative decomposition can produce toxic gases, including
.oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILITY UNSTABLE I I CONDITIONS TO AVOID: Not applicable
I S TABLE X

INCOMPATIBILITY (MATERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR CONDITIONS TO AVOID: Not applicable
POLYMERIZATION I WILL NOT OCCUR X

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin. Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.
Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD: Bum in adequate incinerator or bury in an approved landfill.

SECTION VI[I - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE : Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3

PRODUCT NAME: Therrno-Lag 330-1



MATERIAL SAFETY DATA SHEET PRODUCT NAME: Therrno-Lag 330-1

EPIRATORY PROTECTION : None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE : Use only with adequate ventilation. Prevent prolonged

breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MEN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
information contained herein. it Is the user's responsibility to determine the suitability of this Information
for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
Sheets periodically as new Information becomes available.

Page 3 of 3
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QIA REC NG REPORT
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AMERICAN L.OOSE LEA.F BUSANEi5a HlRO[UCT5. ffr. aUr.I-1

STRAIGHT BILL OF LADING - SHORT FORM - ORIGINAL -NOT NEGOTIABLE
RIECEIVED, sabjalct to tnie classifications andI tariffs in affect an the data of aries of thtis orgnganl Bill of L~ading,

th. MMMfl dexeise belo..n anwih gdd eorde ý ba a:I rted IConwa ame c w ne' of aC owmer.,anl.q innown). meitdcosod. arid destired = irdted below, hion sadf Carrie wS'S I wb ben wndelaod
itb, rae wet ceatram aB iern'in apy bitý oif awboratiei nl oosestin od the prowr arwWe 0ow elolls agrseSto cany I- "o La oiae" deliery at 3ad, ehao dn aee t W' its Tro4I 0CWwOOi 0 dis 1004We anohe U.h h

38. = ho h lidd~ea~It a notepaiy agreed. m' to eac 5417W of all or an. t, of saiaoeny ove as aary 5of1 of Sa01ids Tbul i19010'alm . af'd W t0o~d eah Y oa' at. ari Ritille~d nal afo anly of 30d PrOMMl. IM er rwoleL ~ enfad . I~ b Se allT "5 Wiro1t. and consttra' of the Unitoim Comx aS,* eA at Lading set tor th 1 n Urvts Fre~igh Clasaw t On t ai'iWSM TO=I md~t . - ei * a hill or a raovm VID Wt W
ti'S~~~~~~ Wittaa nis cm idixwt it" T6 a. rhel~ CW maranet as. Shm ilni. I~t w that tomlaS wi4 th alel "5 S'S ý and4 corfotix 01 the. %ad bill ass5 of WMW 'W M TOS ==OStlC or tarif whic Wo

Mto alxe' of this AhitMN tile MidO W"w arid catiti~hl U herebWy agreed tob iy thoS4w art 30=18d OWe' to. toelf and he aaaa______________________________

-a--- "4.& - - 9.~ -t ~

ST. AL SCIENcE?, ~ 236
LOUIS, MISSOURI 63026 T.:Z.:2; ~2' 6/194: -

DYNAMIC TRUCK PREPAID Agent's No.' ~ -

Consigned to
Destination
Route_____

TENNESSEE VALLEY AUTHORITY % OMEGA POINT LABORATORY

16015 SHADY FALLS ROAD State of

(Mad af rtrat -dma of cdle-4w of noiao.

_______________County of_ _______

~W~k~, .< a Ioiiz.

Pake.HMI KtfOOCCKAOLESCRIPT1ON OF ARMILES. S1`ECJLet MARKS AND EXCEMTONS t omon

71

---- 55

PALLET CONTAINING ______

w-.,L-1_COLUMN :~O~4
3 FT. LONG (EDTAYLOR).-

-PALLET' -CONTAINING
3 ._IKCHCONDUIT,.U.,SHAPE TES.T ,ARTIC.L-

PALLET CONTANING:
'I'3 NCH _CONDUIT"10"-FT'.-STRAIGHTý'

4½-J;~11CHONDUIT,10 £T..-S1RAIGHT.,ý,S&

~-:--18 -.INCH:.CABLE- TRAY -----.1Z -F.T.

=71.1

"PALLET CONTAINING: 8 PAMNELS.
-- 'SIZ -- NMNA-- M-MES-
1.25" + 0.250" ITEM 1

'R '1 PALLET 7CONTANINING -- '-

SUBLIM4ING COATING ITM5
- 207R5 07L--AL - ~aýA

WSW,SC0ATINGL- T
1 X5 gal.--pail CONT. TENP. 0ECRDER

RSUE -ABOVE~ .i2 F AND) BELOW -I GO -F. YAI LAE
G.,,ARTONSOF-.THERM4O -LAG..- 30_RRESHAPEsa..
CONDUIT SIZF~! 1" x 250" 2ý4 _PcýS.(11)

O'OF 1i2t i ~16-V77'k12
~----C:ART0ti--CONT- t141NG: --- ýROLL--THER.G-AG~-ý-

440-75_HI ITE1ý2P FABRIC SIZE: 42 INCH X E

77 ý 1

7 O-T~'~

lb.=

0 YDS. 30

I ~..w*o-'~ I- ~.q

B

Thefte boxes used for this shipment conform to the specificatirns sell forth in the box maker~s certificate thereon, and all other requliirements of Rule 4 1, ot the consolidated

tThia a to cerirfy tha't then ab~ove named articles are properly, classified. described, packcaged, markced and Labeled, and are in proper condition for frarlsoorlaticn according
to the applicable regulations of the Department of Transportation.
*If the shipment rmoves between two Ports by a carrie by water. thes Law requires that the bitl of lading~ shalt state whether it is 'carnier's or shippe's we,~tigt
7 Shippers Imprint in lieu of Stani not a part of Bill of Lading approaved bry the Departnent of Tranaportation.
NONr then rate is dependent on vatue, shippers are required to state specifically in writing the agreed Or dectared value of the properfy.

TiIIIIIIIIIfdeclared valuie of the property is hereby specifically stated by fth Shipper to be not exceeding.

THqWNT IS CORRECTLY DESCRIBED.

CORRECT WEtGHT IS

'ma.- .w -- 0.- -- ofT- ia.-~

inh.e ,i. -ih 49 CFR t 130. 1, I). -0 19- IM -i W
-am on

THERMAL SCIENCE, INC. Shipper, Perl,,.

Permranent Post office address of shipper 2200 Cassens Dr., St

At
Carrier

Per

Subject to Section 7 of
conditions of applicablee bill of
lading, if this shipment is to be
delivered to the consignee
wtthout recourse on the
consignor, the consignor shall
sign the following statement

The carrier shall not make
delivery of this shipment
wtthout payment of freight ana
all other lawful charges.

Per
(Signature of Consignotr.)

if charges are to be prepaid,
write or stamp here, -To be
Prepaid."

Received $ ______tc

apply in prepayment of the
charges on the propert'ý
described hereon.

Agent or Cashier

Per
(The signature here

acknowledges only the amount
prepaid.)

Charges Advanced,

M ~DSHIPMENT

C. a.0. AaLý

coilection Fee___________

Total Charges-

1750 LB I I



5 I THERMAL
SCIENCE

5 1] INC.

PAGE I OFLL

PACKING LIST

SHIP TO:

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

TE -ERATURE RECORDER NO: NA

-m-rAT 7-Zn - 3 PALLETS

P.O.# TEST ARTICLE

RELEASE NO__

DATE; 7 OCTOBER 1994

B=L OF LADING:

MODE; TRUCK LINE

DYNAMIC TRUCK PPDCARRE:

CQ-IART TAPE NO

GROSS WqI(}F:

NA*

1000 LB S

PRODUCT NET j BATCH N•fMBER OF 1TEZ4S

DESCRTI=ON QUANITY LOT NUMBER PER BATCH/I LOT

TEST ARTICLES

k INCH CONDUIT U SHAPE

N I PALLET

3 INCH CONDUIT STRAIGHT
10 FT.
1½ INCH CONDUIT STRAIGHT
10 FT.
(ON 1 PALLET

18 INCH CABLE TRAY
12 FT.

(ON 1 PALLET

NA

NA

NA

NA

8'IC



5 ITHERMAL
SCIENCE

5 1INC.

PAGE A OF
PACKING LIST

SHIP TO:

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

TEST ARTICLE

RHEASE NO z

DATE z
7 OCTOBER 1994

TRUCK LINE

DYNAMIC TRUCK PPD

TENIFPERATURE RECORDER NO: NA

q~TyTAT N1Tn ~ Ii A'~A~ PALLET

CHART TAPE NO: NA

800 LB. LBS

PRODUCT NET BATCH NUMBER OF ITE'AS

DESCRIPTION QUANI-Y LOT N ER PER BATCH/LOT

.UMNS 16 X 50

10 X 49

3 FOOT LONG/

(ED TAYLOR)

BILL OF IADLNG ;

MODE -

CARRIER:

P.O. a



urm
PAGE 1 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEI.PERATURE RECORDER 007763 CHART TAPE NO.

TOTAL NO. OF PACKAGES 5 PCS. GROSS WEIGHT

27

3805 LB.

PRODUCT DESCRIPTION

THERMO LAG 330 PREFABRICATED
PANELS
SIZE: 4.0 x- 6½' NOMINAL
THICKNESS: 1.250" + 0.250"

ITEM 1

QUANTITY

7 PANELS

1

8 PANELS
(ON 1 PALLET)

BATCH NUT11ER

F94-08021

F94-08022

NO SHELF LIFE ON PANEL

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

7 OCTOBER 1994
21494

DYNAMIC TRUCK PREPAII

DAVID O'!BRYANT[

MANAGER OF QUALITY CONTROL

D

THERMAL SCIENCE, INC. o 2200 CASSENS DR. e ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) ° Telecopier (314) 349-1207
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PAGE 2 of 7,

'rI PACKING LITST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO.

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT

SEE PAGE 1

SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330-1 SUBLIMING
COATING -

QUANTITY

500 LB.
(10 x 50 LB.

PAILS)

BATCH NLM ER

94-08008

TROWEL GRADE

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.

£7,1

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

7 OCTOBER 1994
21494

DYNAMIC TRUCK PREPAID

AAID O QRYA ITT I
[ANAGER OF QUALITY CONTROL

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

I/ 411'LA
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PACKING LIST.

AND

CERTIFICATE OF CONFORPANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEM2ERATURE 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 NU.U2BER

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:

7 OCT. 1994
21494
DYNAMIC TRUCK PREPAID

DAVID O'BRYANT

MANAGER OF QUALITY CONTROL

THERMAL SCIENCE, INC. a 2200 CASSENS DR. e ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) 0 Telecopier (314) 349-1207
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21494

C-TIFICATE OF ANALYSIS

CTJSTOHER

T~N~~SE~ VAT.LFY ATTTHORITY~

OMEGA POINT LABORATORY

DAT= OF S=L--NT

PURCEASE ORDER NO:

7 OCTOBER 1994

CONTRACT TV 92362V

16015 SHADY FALLS .ROAD

ELMENDORFF, TX 78112

PRODUCT DESCRI2TION:

REF.ASE NO:

.CUSTO FPA-RT NO:

TEZRHO LAG 330-1 SUBL=UI-NG COATING TROWL GR--DE

LOT NUMBER.

94-08008

QUANTITY

500 LB.
(10 x 50 Lb.

TEST NO:

A-2

A-3

DES CRITION

WT/GALLON

pH

ANALYST5 S

10.02.

8.31

S?EC7-I:CTION

10.5 + 1.5

8 +

EXP. DATE: MARCH 1995

ITEM 5

SIKT-7F L=FE: SIX MONTHS FROM DATE OF SHIP.MENT
STORE MATERIAL ABOVE 320 F AND BELOW 100 0F AT
ALL TIMES

T•IS IS TO CEF.TTF= THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY

TH LISTED SPECIFICATIONS WHEN SUPPLIED. Tl-E MATERIAL IS SUBJECT TO THE CONDITIONS

TISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT

"ACCEPTANCE DATA,,IS AVAILABLE FOR EXAMINATION.

REEWED BY: ! 4 DAoTE: 7 OCTOBER 1994 PAGE NO 1

J.iýa I
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PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEXPERATURE RECORDER

TOTAL NO. OF PACKAGES

SEE PAGE 1 CHART TAPE NO.

SEE PAGE I GROSS WEIGHT

SEE PAGE 1

SEE PAGE 1

PRODUCT DESCRIPTION QUANTITY BATCH NUMER

THERMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 1"
THICKNESS: 1. 250" + 0.250"

ITEM 11

NO SHELF LIFE ON CONDUIT

3 PCS.
6

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.

OF SHIPMENT:
OF LADING:
OF TRANSPORT:

-DAVID 0 BRYANT

7 OCTOBER 1994 MANAGER OF QUALITY CONTROL

21494
DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. - 2200 CASSENS DR. e ST. LOUIS, MO 63026 • (314) 349-1233
Telex: 209901 (Answer6ack: TSI UR) * Telecopier (314) 349-1207

F92-06031
F93-06008
F93-06046
F93-09045
F93-09069
F94-0802i

DATE
BILL
MODE
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PACKING LIST.

AND

CERTIFICATE OF CONFORMAINCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED
CONDUIT SECTIONS

SIZE: 2r,

THICKNESS: 1.250" + 0.250"

QUANTITY

3 PIECES

13

16 PCS.
(IN 1 CARTON)

BATCH~ 'NcU3ER

F 94-08021

F94-08022

NO SHELF LIFE ON CONDUIT

ITEM 12

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

DAVIDO0'BRYANT

MANAGER OF QUALITY CONTROL
7 OCTOBER 1994
21494
DYNAMIC TRUCK PREPAID

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



Page 7 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TE1fPERATURE RECORDER SEE PAGE 1 CHART TAPE

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT

NO. SEE PAGE 1

SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 440-75 HIGH
TEMFERATURE FABRIC

QUANTITY BATCH NUMBER

1 ROLL

SIZE: 42 INCH WIDE X 60 YDS.

ITEM 14

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DAVID O'BRYANT' "*

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

7 OCTOBER 1994
21494

DYNAMIC TRUCK PREPAID

'V
4.

LANAGER OF QUALITY CONTROL

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

17m i
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: ThermoLag 330-11
THERMAL SCIENCE INC
2200 Cassens Dr
Fenton, MO 63026
PHONE: (314) 349-1233
EkMERGENCY PHONE: (314) 349-1267

DATE PRINTED.: 8124/89
DATE REVISED: 7/7/89
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2"
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD o
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT IDENTIFICATION

Thermolag 330-1 D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:

Latex Fire Resistive Coating D.O.T. UN Nunber

none
Cold Water Paint

SECTION T - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg): 220-240 F
VAPOR PRESSURE (at 20C or 68F): nil
EVAPORATION RATE (ether =I ) much slower
VAPOR DENSITY ( air= 1 ) : 0.6
Volatile Organic Content (VOC): < 0.1 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (Ibs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:

SECTION m - HAZARDOUS COMPONEINTS
-TRADE NAME

Crystalline Silica (quartz)
(total dust)

(respirable dust)

Ammonia
Fibrous glass,continuous filament
(total dust)
(respirable dust)

CAS #

14808-60-7

1336-21-6
65997-17-3

PERCENT
'OV litn rir-

JiIJuIYL= U0t1APEfrL ACGIH TLV

OCCUPATIONAL EXPOSURE LIMITS

<0.1 %
1-5%

%SiO2 +.2

%5i02 +2

50 pprn

15 mg/rn3

5 mg/rn3

0.1 mg/rn3

25 ppm

10 mghn 3

Indicates toxic chemicals subject to the reporting requirements of Section 313 of Tite IlI and of 40 CFR 372Carcinogenicity of Silica: NTP-. No IARC: Yes Z List: Yes OSHA Reg: Not as carcinogen
Appears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there issufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for the
carinogenicity 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 I of 3

C, ~

1.3
10.6
45

Very

i



MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

SECTION TV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT : Non-combustible

FLAMMABILITY LIMITS LEL: NA UEL: NA

EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not bum but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILITY UNSTABLE I x CONDITIONS TO AVOID,- Not applicable

INCOMPATIBILTY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS jMAY OCCUR T CONDITIONS TO AVOID: Not applicable
POLYMIERIZATONL NOT OCCUR X

SECTION VI- HEALTH HAZARD DATA

TIRESHOLD LUT VALUE: See HAZARDOUS COMPONENTS list in Section M.
EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing:

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continously for l5minutes. Consult medical personnel.If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.
Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VII - SPILL OR LEAK PROCEDURES

STEPS TO BE TAXEN IF MATERIAL IS RELEASED OR SPILLED : Keep unnecessary people away. Contain spill withinert material (sand, earth, ect) and transfer the material to containers for recovery or disposal. Keep spill out of sewers andopen bodies of water. Floors may be slippery, care should be exercized to avoid falls.

WASTE DISPOSAL METHOD : Bum in adaquate incinerator or bury in an approved landfill.

SECTION VIII - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3



MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

IS PIRATORY PROTECTION : None required if good ventilation is mainained. Odherwise wear MSHANIOSH approved
irawr suitable for vapor, mist or dust conctrations encuntred.

PROTECTIVE GLOVES : Impervious. coton lined rubber EYE PROTECTION: Safety glasses.

SECTION IX - SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adaquate ventilaon. Prevent prolonged
breathing of vapor or mist. Prevent contc with eyes. Do not take internally. Keep out of the reah of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHE 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



MATERIAL SAFETY DATA SHEET

RODUCT NAME: Thermo-Lag 770

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 1/15/91
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME:

PRODUCT CLASS:

Thermo-Lag 770

Latex Fire Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number.

none
Cold Water Paint
none

SECTION II - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white, pasty mastic, no odor.

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20'C or 68°F):
EVAPORATION RATE (ether = 1):
VAPOR DENSITY ( air = 1 ) :
Volatile Organic Content (VOC) :

220-240 F
nil

much slower
0.6

0.18 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:
pH

SECTION IM - HAZARDOUS COMPONENTS

TRADE NAME CAS #

Ethylene Glycol

* Vinyl Acetate

Fibrous glass,continuous filament
(total dust)
(respirable dust)

107-21-1

108-05-4

65997-17-3

PERCENT
BY VOLUME

1.2%

<0.15

2%

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

10 ppm
20ppm STEL

15 mg/m3

5 mg/m 3

50 ppm

I0 ppmn
20ppm SHORT

10 mg/m 3

* Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372
Carcinogenicity of fibrous glass: NTP. No IARC: Yes Z List: No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.
Vinyl Acetate Monomer, a residual componet of this product, is a possible human cancer hazard based on tests with
laboratory animals. Vinyl Acetate has not been identified as a carcinogen by NTP, IARC or OSHA. Total residual monomer
tloes not exceed 0.15%.

Page 1 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 770

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION
OSHA: Non-combustible
DOT Non-combustible

FLASH POINT: None
TEST METHOD:

FLAMMABILITY L=MITS 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 TX_ CONDITIONS TO AVOID: Not applicable
ST ABLE X

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS
POLYMERIZATION

I MAY OCCUR CONDITIONS TO AVOID: Not applicable
WILL NOT OCCUR X I

SECTION VI- HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin. Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the nucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse..
Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VIi - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD: Burn in adequate incinerator or bury in an approved landfill

Page 2 of 3
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MATERIAL SAFETY DATA SHEET

SECTION VIII - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE : Mechanical local exhaust at point of mist release is preferred.

RESPIRATORY PROTECTION : None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION IX - SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adequate ventilation. Prevent prolonged

breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, is made with respect to the
Information contained herein. it is the user's responsibility to determine the suitability of this Information

ohr the adoption of the necessary safety precautions. We reserve the right to revise Material Safety Data
heets periodically as new Information becomes available.

Page 3 of 3
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Q/A RECEIVING REPORT
CLIENT/PROJECT NAME ( / 'j ,V

CLIENT/PROJECT NUMBERA I g toQ - 1 %• - 555
RECEIVED FROM 71,-"-0
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER _____ - __,__

DATE RECEIVED 10-<4-174
DATE INSPECTED 16 - /4-49 4

INSPECTED BY: VaAa L&A

CONID CERT.
QUANTITY MATL RECD COW4t'ER EXCEPTION ACCEPTANCE REMARKS

ITEM DESCRIPTION P.O. NO. -I.D. NO. Y/N Y/N INEGRITY

-7 -7) D FqA-D To x' y, m x~ - -

C) 1%" Fq-%-)9bm y y Ce)M

~saCbi ALJc A" ___ A, b) FqA -C)OA4 V V 6L

FORM
1/29/93



REIMMi shgect to itli classificatiloes and tarififs in ~fuc antI. date af the itseal of this Shipping Orde.
at.omeary 4ted bebmrw at Iavan iowd ordrw mxa no (cwmemIC*Wi aid owaiete c* curais0 n atomt -"w co -rd d1w0*U -n .Sisa bal. we.m md citli (tat "a's beft
VitiaiihA me colwr as iniannint a.... w a co .rert, in Dseaear fl in5we~i iroo" u w iaconvaial ars is ca"r to ft uaaa om cx ey atls n eame 0wt. , d w rmf araa* is todik I* mod c" on

mlia osa dalaisb iebe Wit tfteiaagy agritad. mit awn. camt d* ad m anty d* sti 0*.tmy ý oal a any Do as 0* Ia= mil O destarmilpraler mi to aai, Prety at ally ma. rm,ast. in al a* y 0* am omprty. Vals v anie
to be Plawin" edrvaid shall be tastent to at rat tier, ande =00m.l of tha Ukviwn, be.eaa Singo BE d LadWV 5 fOrth (*1) nUv Itt mLmi FrltCLeiatlsan a, a, ow tasele. all .11 Aile 5f 0 5lair i "a m k 0
(2) ns ft Iap0*0*S rilor ' neW claa..icni a* "t trwl a, a irrAs s*1W5ill-art Siher rallii Certf~ sW tha hi 6 aiat- ln is all To treim mi cordilan & thw sale bil t Ud LM sal lu1t a, ft cisabitioi intuE ~

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~1 aa5alat51 ,4 . a, wfiaais0.-., w tN.ed al ha..w

Consigned to

Destination

Route
Delivering Carrier

TEN %NESqS,;F T., 1~ AUCP.T -tCA 'POINT LA3
15013 SHADY FALLS aD

ELHENDORFF, TX 7SI12

State of _____ ____County of-.'

KIND0 OF PfACKAGE, OESCRF`T1ON OF ArICLES. SPECILA MARKS AND e)COONS - - aaaSi im suor I Cha

~~c~At~~EI-7 'ruit~~
nim 4-

~~~ CA 0 -. I1--.

1 CP~~?li~f~IG '-~ r-

. UR Vaii ....
s~-~-~-- -~ - -. _ _ __7

'SR M - , .1-v-v-

- l\ -

__ __ ___ __

~0~.

*Th2~

If liIL~'4

-77-:-

I-
I-K~" -~

r,

=iefbre bes used tor this shipineat conform to the specaficatios set :onlh in the box maker's cenrtificate thereon, arid all other requirements of Rule 4 1. of the Consolidat 00

tTha is to certify that e9e above namned articles are property classified. descrbed, Packaged, marked arnd Labeled, arid are in proper condition for transeportation, according
to thei applicable regulations Of the Oepartmentl of Transportation.
Nf the shipmlent Mtoves between two ports by a carrner by water. the law requires that the bill of lading shall State whether it is "carnier's or shipper's weight-

tShiPPets imp~rint in lieu of starrp; riot a part of Bill of Lading approved by the Oeoartnwnt of Trarsoortation.
NOTE-W~here the rate is dependent on value, shippers are required to state speificalty in writing the agreed or declared value of the property,
The agreed of declared value of the property is hereby specificalty stated by the Shippier to be riot exceeding

CORRECTLY DESCRiIBED. (.aow w ~ a

Is Las 1 -. 1 0.1M h

Subject to Section 7 of

lading, if thzýniiO tli to be
delivered to the consignee
Without reco .urse on the
consignor, the consignor shall
sign the following statement

The oarrier shall niot make
delivery of this shipment
witout payment of freight and
all other lawful charges.

Per-~
(Signilturill Of Corgrer)

If charges are to be prepaid.
write or stamp here, "To be
Prepaid."

Received $_____ftc
apply in prepayment of thE
charges on the propert,.
described hereon.

Agent or Cashier

~Per
S (The signature her-

acknowledges only the amoun-
- prepaid.)

= Charges Advanced:

C. . 0.t

Collection Fee__ _ _ _

a-..- -5.

ww,$f~ I i~-

0

~- ~:-w~-0 -

THIS 5HFaENT IS

Pe - )Agent mus tac and retain this Shipping Cide,
'_MVEAL SCIENCE, 1110w Shipper, Per ___________ -s original Bill of Lading.

Permanent post ofieade0o oe .20 ~sn r.S.Lus O63026

Vehicle or rar InitialNa
pactialsis I HM

w - -

2.



PAGE 1 of 2

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: OCTOBER 1994

TE ERATURE RECORDER CHART TAPE

TOTAL NO. OF PACKAGES 5 PIECES GROSS WEIGHT

NO. NA

5000 LB.

PRODUCT DESCRIPTION

THERMO LAG 770-1 PANELS
SIZE: 40 INCH X 94 INCH
THICKNESS: 3/8 INCH

ITEM 4

QUANTITY

5 PANELS

40

18

63 PANELS

BATCH NU1-E'R

F94-08026

F94-08030

F94-09009

NO SHELF LIFE ON Pý-NEL

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT: lZ
BILL OF LADING:
MODE OF TRANSPORT:

OCTOBER 1994 MANAGER OF QUALITY CONTROL..

21499
DYNAMIC TRUCK PREPAID

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

17m i
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i~J ) ~0 ~

PAGE 2 of 2-

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: OCTOBER 1994

TEMPERATURE RECORDER _ _ _ _ CHART TAPE NO.

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 4 INCH
THICKIESS: 1.250" + 0.250"

. ITEM 13

NO SHELF LIFE ON CONDUIT

QUA-ITITY BA'C7rH NLMh2ER

F94-080218 PCS.

8 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 cdo Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos. -/..

DATE OF SHIPMENT: 12 OCTOBER 1994 MANAGER OF. QUALITY CONTROL

BILL OF LADING: 21499
MODE OF TRANSPORT: DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. e ST. LOUIS, MO 63026 0 (314) 349-1233
Telex: 209901 (Answerback: TSI UR) • Telecopier (314) 349-1207



Q/A RECW
CLIENT/PROJECT NAME T A- / ' (

CLIENT/PROJECT NUMBER I• •D I TrI"0
RECEIVED FROM k/ A
PROJECT LOCATION Omeaa Point Labs

G REPORT

, REPORT NUMBER j I?4 - I I t.
i5ATE RECEIVED s - ") 3 -c 4-

DATE INSPECTED 5 -31 -94-
IN5RPFC.TFf RY:

QUANTITY CONID CERT. ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATI RECT WcAtEGR EXCEPTiO

Ord er R nr t Q YN -I -A-eot" Hold A RAAr.t -

A X

FORM
1/29/93 C-

PROJECT L CATION 0 eaa Point Labs• 'I v •



PWTaE5 :N-SIEC-R94 Ep5j~ A*.- ,0_,.2 9 4/'5/974 •Y•ll I-. E.MY•

IeSl4 / L E V E//4

?W/RUNOS ON 6" CENTERS-, k (flTilPPELiJ.
-ALVANIZED,WT 47.2

18 WD X 4 SIOE RAIL X .12"1.0,4G
P/N 06-1402-0D12-18
LEVEL C MA ON , 0
FOR USE P.ITY ELECTRICAL .ACE44AY: FI[RE

Im" D -r 
"

L" TI-rT)rIxr I it



frLflENDO6Ri* FALLS; RD

0591602 TX78'A

VALLE-y ALJUo



Q/A RECEIVING REPORT

CLIENT/PROJECT NAME "T I/7 VA REP

CLIENT/PROJECT NUMBER t iq+o-.971j?$4 •q-'•' DATI

RECEIVED FROM T" ." DATI
nn tfr * I f•f'•TI•"ATEI/"hI ('hmaro Dn•, I••n I oho:...

ORT NUMBER )"/3Lo . II9',
E RECEIVED "-i-,.1

E INSPECTED_____________

- ~~~rl-M&Udr l I ~~ L iut.t Sl .,IdLuuu m u,, --.,UW INtSP'E-TED- BY: L.l-

QUA COMO ACCEPTANCE
IDCTT NO. MAI. C W CWNAINEAR EXCEPTION REMARKS

ITEM DESCRIPTION P.O. NO. I.D. No. YIN YIN INHOR REMARKS

I - - ___

!•" rAA, 1 • 0A lb O 515••L- __J • ~¢k.

0__ _ _ _ _ y evmA)

a-' -ew 1  MAj 1 51-7 x pii

It'• 0-. .o 51q y 41m, Y)V I x I C[

6-u A'L&'3IY

Y/4 I~~ ti' 1JA D) I c) A LVA 34EL~L, /

_"__s '+ "_ .
__ AJ/ O>- o NLA-I jjYb• z•__ _ _ _01 10 PL& 040A Y A~J 0&-

:3 0___AOC) P L'3C~A Y )(, X~ L), Y-

0A I_ I~J L^ NA2 A

FORM
1/29/93



SHIPPING TICKET

SHIPPER TINNISSIN VALLEY AUTIOZIT!

SHIPPING BfONS T•IZY fCLEAR PLANT
SM&REROOM

TO
ONECA POINT LAN
16015 SNADY FALLS ROID
1LNINDOI7, TX 78112-9764

OF ORIGIN NEATA US' A 35611 / 1 94

AUTHORITY SJ;,l OLIVUEI-41G--N&PS-ITB?

ACCT NO.

DEBIT

(DO NOT INCLUDE TRANSPORTATION CHARGES)

BILL TO
CREDIT

E DNTRTP PSC - ITEM NO. QUANTITY UNIT

M ODERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

I COEDVIT, C-CLAMP, 1-, #512 16 IA
2 CONDUIT C-CLAMP, 2-, P515 16 RA
3 CO1MUTT C-CLAlP, 2.5", #516 3 IA
4 CONDUIT C-CLANP. 3", #517 12 IA
5 CONDUIT C-CLAMP, 4", 1519 53 IA
6 CONDUIT C-CL.AMP, 5-, 520 3 iA
7 JUNCTION 3OX, OA3L6013612LP 2 ZA

] ELBOW, 90 DEG, 314", STEEt, OCAL3 ILL I LA
9 IL3OV, 90 DEC, 3/4, ALUM, IALU3A ,LL I EA
I ELBOW, 90 DEI, 4w, STEEL., GAL4BIL 7 TA
1 CAP: 1, MPLGi00o 2 IA

CAP, 2", #PLC200A 5 EA
CAP, 3-, IPLC300A I ZA
COUPLING, 3/40, ALUMINUR 2 IA

I CONDUIT OUTLZT, 4" 7 IA

4A-0

RlE: 1023000

FOR T8XIO'-LAG FPIZZ TESTING

3 PALLITS * 1056LB
SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED 7 /14/19 9 4 G. B. L. No. TV NIA SHIPMENTO D rFI

HIPPING NOTICE

TO 9E ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE, TO CONSIGNEE UNDER
SEPARATE COVER.

TO BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COST MATERIAL R• D• |
CARRIER'S NAME OFp
CHARGE CARRIER

DELIVERY MATERIAL CHECKED
CHARGES IN BY P__

TOTAL STORES LEDGER
COST POSTED BY

AUTHORITY US



S / I .lAtAINGNUA -., "`- 4.1 UUQ.ug b

"NN T. ---- b 01 f -- opyDy T, ROBINSON 
.,0... (Rep. 

. .an

...... F. y..LEAR PL. . , O ,LAB
BROWNS FERRy ROAD .. f... -- A.,th"~ 16 1 ,, ------ BI.-

AL Cit

&UAW 3 5 6 1 ,1, .LZ DO P
.. .tate T X 84

sewaStSeetP a* y ow box) Da YN SP ,m ANOLUNG... 
• '

bp,ý,.m~• .. . -co .......

11 M~ ýtD2 ED 3 CA 7DrCit I .tate 9
euj. --7EVIE 2EJEYJDPC4  MW UG ~ ~ T D ~ o Federal E~press Ls16qz~i~~ C] w 2ase 

Charg Ls

Too+"----- - -JM rPX 52 A-3Ch.7bo "

E P ~ ~ x 3 C F DarA r F m E ri o o l48iT h r e w y Q e~ ' o L JtrT 9  C~e a ae d V a lu e C h a rg e14 C ]e Roomom mS C
12Ow a MBE 540) 

i• 

:3- 
J. 

- .

4e/- •o•'•' .' • m1 3,7 .
Io a 

O th e r iMo Totaman Total .~ t

-•N- r •-- - 3 1 0- --eceivedBy:Lfftor~~~Tra 
4C.A&OS OOS 

Ew 0e"

,~410 G DAERU Datefrg eeie edxTta hrg
7 0 0 C ]T W O-D Y f' 

' j . . X W 
F O R A T E 1 -9FRE,1hT.- -- - .RM,-,

___- ~ I-0 HOLDAY~a~ I esc 0 omo so
4 O -s r e a 

(0 1992-93 FEGGI

I-- USA



TO: 5/20/94

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied to you by the TVA Browns
Ferry Nuclear Plant in support of the Thermolag Fire and Ampacity
Testing your facility is working on.

If you have any questions or need additional information
please contact D.P. Burrell at 205-729-7589.

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant



0/A RECEIVING REPORT
CLIENT/PROJECT NAME T" / T•N"
CLIENT/PROJECT NUMBER 11S "?:-l [TE--?

RECEIVED FROM _ _ _- __
PROJIECT LOCATION Omeaa Point Labs

REPORT NUMBER I . 8 - I-A1::ffi
DATE RECEIVED L_-g-•i4
DATE INSPECTED loE- D-J4

INSPECTED BY: (aL]LtLh6.

FORM
1/29/93



"-Ao Q/A RECEIVING REPORT

CLIENT/PROJECT NAME "T'blk 1-"['T I, REPORT NUMBER A " -LL•Lq
,,, n4 , CLIENT/PROJECT NUMBER 1, , - T 52) DATE RECEIVED t" - q 4

RECEIVED FROM 1"\1A DATE INSPECTED _-_______
_ _ _ _ PROJECT LOCATION Omea Point Labs INSPECTED BY:

Q NTYco~o CERT. ACCEPTANCE
Ua NTITY MA7. RW-O CONTAINR ACCPTINTANRE ARK

ITEM DESCRIPTION P.O. NO. I.D. NO. y/N Y/N INEORrTY REMARK

________d-of g* nn - -he==__

3,4)r• A g: y7- a n-
2"Ajhiw&ft AJA- -3 AVK5tA-3& KL"

lif tb~t t6.A m - I I __ IBN -6AL 11 Y_ '

\"Mkumuvxyh~ NA z /L Y xt__

41 
,

A"htk, _@.b n AIN -7- o _ --- 'i-, I4 Y L"L
vi"• Ab\ LNA -NA 1- 4w -ltAu Yill "x

"- , - - , -'-/- Y ml x

_______! A/A - I - T - __•v I] '

-A{ "yn- > ' CL'A rBL" AiUA1\LI• tA - 1 --•T --  L •J " ',x •:::,

1/29/93



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME iEVArL~j
CLIENT/PROJECT NUMBERJ2I IL
RECEIVED FROM 7EVA,~
flflf~~ I~?'T I ru~ATIfkI m~n ~ Dnint I oha

REPORT NUMBER I~'
DATE RECEIVED~
DATE INSPECE

UAN ~~~~ COND CEfI CEPAC
ITEM DESCRIPTION P.O. NO. a NIYI.D. No. MAT RWD iTAMR EXCEPTPM ACCMARANS

Ordef J32" Y/N YIN INIEGMY AcpEAK

A/_ 6*~ -3& Y NJ __~b

N~A 3v -eA-g4c J;sx N I__

______ ,IA - X N ~

Mi"A - -w - 6 -7 -

-- -- -1 P-

FORM
1/29/93

p.'

13 1 t I hCOWSIF." 65J5di3JLl3dL3 3wz rdmu ld Ll u la --

fL')Lse a ot ý4-



SHIPPING TICKET

~MISSES VALUT AUIR POINT
OF ORIGIt

~IMMAZ, Am=, AL. 3%211 55-25- 94

'PING

REOO '2nU'QVV W W--22 W ATHRIY " L1 73 -V aAl IYW ~rrv flAt ~Z1EI. SWV. ,

IeClf ?oUT LaB
21501 S9=D IPA=L W"A
MLMDMIF TZ 7M11

ACCT No.

DEBIT

(DO NO0T INCLUDE TRANSPORTATION CHARGES)

oo05=z

BILL TO
CREDIT

IT UARNRETDSCIPIO PSC - ITEM No. QUANTITY rUNIT
ITMODEE ECRPINBIN No. DELIVERED UNIT PRICE AMOUNT

L,2 Ceindut, 3/4" A1mdm hVK- - 4MX 2 PC
21 3 conduit, 2" Auimimm AWk-543KX 5 PC

3. 1 Conduit, 2.5" A11=am sm- J2Z 1 PC
4. 2 Conduit, X. Alimitum RDF-O031A 2 PC
3. 22 Conduit, 4" Aiuumin M3-07-4 202) PC
6. 2 Conduit, 3/4' Sc]. (AND-014AY) AVD-014Y 2 ?C
7. 3110 Condmit, ~'st (AVIJ-015W) .AND-015wv 1e PC

5. Conduit. 3" Sd . AMI-Ci9L 5 PC
~.14 Conduit, 4" St J-lO 14 PC

10. 1 Conduit, 5" sti SAY-741J 1 PC
IL1.. 1 Conduit LS, 3/4" amiriam BTT-197J I 3A

5 ConduiLt LS, 2"' aluming IT!-256i 5 UA
1 Conduit L3, 2.3"' aluaLum SITA-260L ..1 RA

i* 4 Cndui t 1.B, Y -1.Sz BTY-Z65V 4 1A
15. 1 Conduit US, 314" StI IT!-i.9L I1 A
16. X 2 conudit La, 1" Stl 3'9- 77 8C 2 2A
17. 7 Conduit L3, 4" Stl BTY.-191T 7 9A
18. 2 Conduit Coupling,, 3/4-1 Stl 3"V-325X 2 RA
19. 4 Conduit CoupliuZ, 1" Sti ALD)-5397 4 RA
20. 3 Conduit Copulng, 3" aSd Wa.- 446 3 RA
21. 15 condit CouPlia., ;IT std i;"-52.& 13 IA
22.. 2 Cftudult Coupling, 3/4" A1,iniiin MT-64AX 2 IA
23. 5 Conduit Cmiup1Ia., 2" Alumim IIV-326V 5 &A
24. 1 (onskat Couplings 2.?r Alvii.uu DGW-557S 1 IA
25. 4 Cmduit Couplins, 3r Aimtain 3ET- 733P 4 Z&
26. s Conduit CacUplig,, 4- Alamin MIM-732H S Z

This vaztwrl shin"p~ per fm f Gm daDya of 5-25-94 lor I ewmTest

RE,'sRmc TR~cma5 09400031847

salm~i BY MOMKI P22U N~r FUN1T1 X. iaIZTO
SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED____________ 94 111A METHOD OF' CRUM19 G. B. L. No. TV________ SHIPMENT _________

HIPPING NOTICE

TO BE ENCLOSED WITH MATERIAL WHEN
NO O THER PAC IING SLIP IS USED:
OTHER WISE. TO CONSIGNEE UNDER
SEPARATE COVER,

To SE FILLED IN BY
RECEIV INS OFFICE

SERIAL NO. OF FORM

1677

COST _____________ __MATERIAL. RECEIVED______19
CARRIER'S 

N OFyCHARGE C____________ . ______________
DELIVER'I MATERIAL CHECKED

CHARGES _____________ IN BY_______________
TOTAL STORES LEDGER

COST _______________ POSTED By____________

SHIPPER

I



- - - - - - - - - - - - --- - - - -:CONSIGNEE CUSTOMEA COPY (BLUE)gt- 
-

OMEGA POINT

15 SHADY'FALtS
ENDORF-

DZVERY RECEIPTC0]9%.,I~

E ETRANSPO~rAIO 
COPN

PCS NM p
DESRIPiO OFARTCLs ADS

IEINIfhIIIIII

6 411 t

INBOUND TRAILER SHIPPER 391 634 025.AG . TVA i.2S8as5 OVNT NUCLIAR PLANT
AIR f FREIGHT BILL NUMBER BON FER RA;"RO • :BROWNS FERRY RD

!391634 025 ATHENS AL 35611
TX 78112 . RTr/BY-SCAc DEST / 02521271 (205)729-2000'0 

2M SN_ ADV"2AROVERNME PHONE NUMBER PICK2 UP ATE RI B9

21 66 P2C966 05/ 25/9 L A569D 7V
i(210)6.62-09 .._6 "05/25/94 1"A O



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME "F/,

CLIENT/PROJECT NUMBER ýL;-I
RECEIVED FROM -\"'-/
PROJECT LOCATION Omega Poirit Labs

REPORT NUMBER I 3U3 - 11
DATE RECEIVED -S-9- 9"
DATE INSPECTED 5-1o-'F-A
INSPFCTFD RY: (vpAUfLl.

COND Cuff. ACPAC
OQUANTITY MATI RECD CODNANER EXCPTION ACCEPTANCE REMARKS

ITEM DESCRIPTION P.O. NO.O I.D. No. -N N At HoIE I RAIREM"K

S'"a. N9-j j•A A•.s- y -Y

_______- -- A

')

FORM
1129193



SHIPPING TICKE

MAZE VILL2IAIS OPOFI NTR SPRNG CITITtT 37381 4-28-94 1

'IG NUCLEAR STORIU '3,?

OMEGA POINT LABOR&?OR.13, INC
16015 SHADY fALLS ROAD
ILINDORI TI 78112-978*

RAil WILLIAMS
ALPrHORITV

ACCT No.

DEBIT

(00 NOT INCLUDE TRANSPORTATION CHARGES)

1=010 ONLY

BILL TO -

CREDIT

iQUANITY IDESCIPTIO - SC - ITEM No. I QUANTITY TT UIT 1
ITE 1 RORE4 ______________________________ INNo. DELIVERED UN UPRN AMOUNT

TNIl HATZRIAL TO USED IN A 11112I
SHIP P91 J.J. MIECE
NAT 1096T 01 575 NO 784401

93TING PFIdGL&N

ifUI UZIxen$xuzxzzxx-vzxxqx mzxp x aZXX w-x m~ixxxzzx -x

CONDUIT 3
7200922"0

lasolv.

ELBOW 90 de.g3 Is
1008122

STRAP ISTAZEING 3 In PIPS
42991B

ALL ITEMS QA 3

AVD-019L

JiLb-25 SA

IJU-4091

TRANSPORTATION CHARGES

METHOD OF ROTOR.19-__G. B. L- No. TV________ SHIPMENT _________.DATE. SHIPPED 2&9

-SHIPPER'S COPY

RETAINED By SHIPPER AS RECORD OF SHIPMENT.

SHIPPER

SIPING
WE;6IHT

-ROOM AUTHORITY MARK WILLIAMS



0/A RECEIVING REPORT
CLIENT/PROJECT NAMEJE~LZLEVA
CLIENT/PROJECT NUMBER I 6t) -9 7) 9 Sia --497
RECEIVED FROM _ _ _ __ _
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 3f,-UU? " |'i,:
DATE RECEIVED _7-__________

DATE INSPECTED -- /2 -"f'4-
INSPECTFDi BY: Oi1 77T._-_

QUco CER. ACCEPTANCE

ITEM DESCRIPTION P.O. NO. a Nn'd I.D. NO. MANL FW-O0 EXCEPION REMARKSSOd n n YINot Y/ NERTImtol AI RAM•

C__ _ _ 0 NA I'oo it--Y

FORM
1/29/93



TENNESSEE VALLEY AUTHORITY

SHIPPING TICKET 356-94--4"0877

POINT UR ATWS, AL. 35611 07/15 94'ER 7TEWNS,= Y&LL,!•MA•l" "0"T! OF ORIGIN 19_

443
zoom UafiW 1113. NUua~a n.ALIT

SHIP TO

OlCA ?*OI•T LAI1

16015 SHAM FAL= 3D.
ZBhI0MP, JL 73112

ACCT" No. f

ACCT No.

DEBIT

OtTWL. SW?.. K&?S
1 00 NOT INCLUDE TRANSPORTATION CHARGES

000512L

BILL TO CREDIT

QUANTITY PSC - ITEM NO. QUANTITY UNIT
ORDERED DESCRIPTION BIN NO. DELIVERED UNIT PRICE AMOUNT

STRA? 3/4- XAL IB Mt

2 PLuc 2 1/2".

MMS HAMMJI SHMK 701 THKOWG TEST.

MY7 TRAa=I 0 94=O31847

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

SHIPPED 07/15 19 G. B. L- No. TV METHOD OF

9  
-SNIPPING NOTICE OICE TO Se FILLED IN BT COST MATERIAL A _O_ IS

SHOPPING~~A.I OOIEroFFIC
4p - R 01E

-  
OFPCG -ARRIER'S NAME OF

CHARGE_ CANRIER

TO at UNCLOSED WITH MATERIAL WHEN SERIAL NO. OF FORM OELiVERY MATERIAL CHECKED
NO OI[E PACKING SLIP IS USED: CHARGES IN my
OTHERWISE. TO CONSIGNEE UNDER TOTAL STORES LzaOam

SEPARATE COVER. 16S' , COST POSTED m _y_

TVA 144 t FO.5.70i

AUTHnorry It=OUM. swT. w- rb

No.



84~;

- - ~AIRBILL-
_______________USE NISAIRBILL FOR Shf F ENT WM~IN MhE CONTINENTAL USA. ALASXA AND HAWIIAO- PACKAGE01 5& 3tUSE TrlE NTERNKA17OI~ AIR WAYBIL FOR SHIIPMENTS TO PtJERTO RICO AND ALL NON US. LOCATIOIG TRACiNG UMBE

MOS~ONS? CALL 800-238-5355 TOLL FREE.TRCIGNME

Date RECIPIENTS COPY

[ F - o (Y ou r Nla m e)Z P le a s e P rin t Y o u r P h ton e N u m o e r (V e ry lgpo nra m nt) To (R e c ip ie r ift N

COIIPSWy DepartmentI~oor No. Company
TV , F: RFV I L A.-ý P

S-ee Addre-- --s--------- - Exact Street ,.~,

City 
Stat~ie - 21PRequired,

A T.E~ N.
YWUR NIWERPL BIWNO1 REFERENCE INFORMAWION (optional) (Fisw 24 orC~ters~t will apDT on imvNici.) -

$AYPENT 8ASdt 0 2a~i z ad Re-aWg F-9axA-CLN.N 13 F1EW 3raPary eEx LNo. 4 ad CrM Curd

r; Si a

PACKAGING

2 FEDEX PAX

13 WFEDDX Box

14 M FEDEX TUBE

StW PACK.AGING

56 WFEDEX LETTER

52 fl FEOEYPAx

53W FED Lx Box

54W FEDEX TUBE
Econom rwiw Gov~rmi-orim

30 E1 EcDNDAI 46W [] GTJ

410 GOVT~ - '. ...JPACKAGE

70E 'RNIGHTs[ Se wo-DA
F ai7amH .. FREIG HT*

DELIVERY AND SPECIAL HANDLING Do'W WFH IUM DEC WE
(Checir sertices required) V~ALUIE

1 HOLD Ar9FEoEDr kcA4TIo WEEK DAY

2 I DELIVER WVEEKDAY

31 WHOLD ATFEODLOCATION SATURDAY
.F,11v. S.Ow Hl

3 M DELIVER SATURVDAY

--------- i;;Jh-a-n-ding

4 W DANGEROUS GOODS (EMa a.,",

6 []DRY ICE Se. m,~

12 []HOLIDAY DELIVERY l I"-~

---- - --

TtlTotal Total

DIM S11IPMENTICIWrgeatt vv,2

Di -..- -. - -- - :

IF HOLD ATFEDEX LOCATION. Print IfDiX~Addw Hent
SStreet
Address

C.t State -Preuirea

Emp. No.

o3 CashA, -
o Relum h w
o3 Thrd Party
Street Address

IDate -eCer3~ ooCr~S,

2ase 2ý,arges

C3 Chg. To Det. C3 CNTog Hoi M Cecarec awa~e

State

Hecaived By:

r~a 2

Date~frme Received FeaEx Employee Nunoer

Z: Pegvar Sloe De Bo.

2 zl-:ui Slo 5 r- slat.o ;nature:

vCRMAT .158

1-151)" ..0 -.9 f* f

SERVICES
(Check only one box)

I

-------- L-

- . ýý-Fo

-4

I
I ,E-0..g., I

71P



j~k,,oo. OQ/A RECEIVING REPORT

CLIENT/PROJECT NAME S.( ZTh/- REPORT NUMBER k .- - 4:,6

rni CLIENT/PROJECT NUMBER 1C1 -9-7 1.• 6 , { DATE RECEIVED 7 "-"4-
"1, @A-•I••!•qRECEIVED FROM ___________. DATE INSPECTED -7- l?-(

PROJECT LOCATION Omeaa Point Labs INSPECTED BY:_______________

CaMrA CO. ACCEPTANCEQUN!YMAn. • CONTAINER EXCEPTION'. . REMARKS

ITEM DESCRIPTION P.O. NO. I.D. NO. y/N Y/N IN"EORgY ROrde rl' .. •~~ Hold Rnlad

-4~~ -N -( -ý - - - - -Y-

FORM
1/29/93



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME TS I/ T\-A-
CLIENT/PROJECT NUMBER I (cCo -9"7 57-4-+q-73-1R-9
RECEIVED FROM__
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER jk-)R -- I l6
DATE RECEIVED 2--a--

DATE INSPECTED (•- -
INSPECTED BY: rkU

coDto CERT.
QUANTITY MATL RECD CONTAIER ExcEPTION ACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. Y/N YIN INTEGRITY E REMARKS
Order FPli'd P n - - - Hold- I -i-.

A" __ __ M A- c v-0~~g3jv Y C Groi d

C) y

P,____ 66 7.._ y Aj

___ ___ KJ y _

_________)U 0 0Po~i V k. ___ -1A K

___ - - -) nA~ - - - -ov 0- -Y

FORM
1/29/93

Omeaa Point Labsb



TVA IA4 (PF-.-70)

SHIPPER

SHIPPING TICKET

J.& WILLIAMS

W&MT MR1 NUCLEA PLANT

No.

POINT HEAR S)p]G,CIT, TS 37381
OF ORIGIN ,

d4:

AUTHORflY LD. HALL PROJ na EL

omzGA painT L O I IN.TC
16013 SHADY FALLS AD
KLiIUDORY, T 78112

A :MARK SALEY

ACCT No.

DEBIT

(00 NOT INCLUDE TRANSPORTATION CHARGES )

00019in

BILL TO
CREDIT

T, QUANTITY ON PSC - ITEM No. QUANTITY UNITBTM R.r ~ ~ ECITO IN No. DELIVERED UNIT{ PRICE = AMOUNT_

4 fINLZ
4 INi GASKET
I IN TA ComE
2- 1/ 2 - 3 0N U COVER
2-11Z -3 IN Ll GASKET
I IN GASKET BPQ043N
S2M GAMWE
2 IN LB3 GOVE AiP1579

QA LEVE III

FOR TV-STING

DISTRIBUTION OF
TRANSPORTATION CHARGES

~33'29W

BBT792M

=G73OW

2

5
2'

GFc

DATE SHIPPED a&zo 19 " G. B. L. No. TV METHOD OF
__________________ ___ _____________SHIPMENT _________

CPNSPECTOR'S I CERTIFY THAT THE ARTICLES OR SERVICES LISTED ABOVE

HAVE BEEN RECEIVED IN QUANTITY AND QUALITY SPECIFIED.

W SHIPMENT TO TVA POINTS- TO CONSIGNEE UNDER SEPARATE COVER. CON- EXCEPT AS NOTED.
SIGNEE RECORDS DATE SHIPMENT WAS RECEIVED. NOTES ANY EXCEPTIONS
AND SIGNS CERTIFICATE. ALSO ATTACHES COPY OF FREIGHT OR EXPRESS
ARRIVAL NOTICE AND FORWARDS TO ACCOUNTING OFFICE. RECEIVED 19 SIGNED
SHIPMENTS TO OUTSIDE POINTS - SHIPPER ENTERS AMOUNT OF TRANS-

PORTATION CHARGEABLE TO TVA WITH ACCOUNT NUMBER TO BE CHARGED
AND FORWARDS TO ACCOUNTING OFFICE WITH THE ORIGINAL. CARRIER TITLE

SHIPPING
WEIGHT

AUTHORITY 'LDO HALL FRW NM IS-&

362-94-0974



Q/A REC REPORT

CLIENT/PROJECT NAME T-5 I / -"L//" REPORT NUMBER " , (o 0
CLIENT/PROJECT NUMBER I 9I 1 qDAT RECEIVED 7%-%F2 r -X6.. gh-,• 7- i7/_,, DATE RECEIVED <',••"

RECEIVED FROM v tA- DATE INSPECTED_______________

PROJECT LOCATION Omega Point Labs INSPECTED BY:_____________

FORM
1/29/93



TVA 144l (FO*.-70)
IHIPP - NG.----- I.. I TI InKET

SHIPPING TICKET No. 394•901057

SI PPER_~~ TZfjM AL=I ACTIORIT POINT NI&I AIURKS L 35411 8-Z4- 54
OF ORIGIN . ... 19 94

,-..5I0US Tim 3IE.Al PUNY Al ITLj,~O~~V D" a mn, wv., mws

GnuA POWN "DB
16015 SHADY FALLS EM=
flOuY, TX 7m11

I ACCT No.
DEBIT

(00 NOT INCLUDE TRANSPORTATION CHARGESI

00051.31

BILL TO
CREDIT

DCPTITT IPSC - ITEM NO. QUANTITY UNITITM ORDERED DESCRIPTION SIN No. DELIVERED IUNITI PRICE AMOUNT

Camufit, astal, Rigid stemel, Galv.,
LO rd. DUZaI3.?TLC

Shipped per the attached letter.
ahrmol-ang Fire and Ampacity Testing.

0A m

DISTRIBUTION OF
TRANSPORTATION CHARGES

AWD-015W 100

DATE SHIPPED

SHIPPING NOTICE

TO 8e ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

19 94-G. B. L. No.

TO OE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

METHOD OF t I! ' , I
TIV NA SHIPMENT TM=_

COST MATERIAL RECAIV __ 19¶
CARRIER* Sew IQIEEifftJ.

CHARGE_ CARRIER
DELIVERY MATERIAL CHECKED
CHARGES IN BY

TOTAL STORES LEDGER
COST POSTED BY

100

SHIPPING
WEIGHT

A AJI

A 11r Li e% CI I -rV`%,



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.

e£A~4,.
R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant



.W7

I I' rbiy .7.....................Sae ZPRqie it

YOUR IN TERNA L BitLLING REFERENCE INFORMA TION (optionall) (Firas 124 characters will ap

SERVICES
(Creuk o~nly cuie box)

"f OMlE
'1111 ACKAGIN

16 ~JFEDEX LETTER

12 EfiEEx PAN

13E]~ FEDEX BOX

14 LI FEDEX TUBE

51U.!PACKAGINO6

56FI FWE1X I ETER

52 0]FEDEX PAK.

53 [I FED EXBOX
54 [-]1 FEDEX TUBEF

Economwry To-DAY1 -vren =~efhl

3j]ECONOMY' 46 L W
M.d~o~ ee. PACKAG

FREIGNTT C''f EI~

76W UE11.y 11f4.aer the' EIG-D

DELIVERY AND SPECIAL HANDLING
. (Check services required).

OLD AT FEDEX LOCAT(ION WEEKDAY

VTII'R WEEKDAY

Satierliv 'Z vire

31 LI HOLDATFEDEXLOCAIIONSATURDAY
win ., Sirdee Hi

3 E] DELIVER SATURDAY
g [j SATURDAYPICK-UP lie 1 io-)n~

SpeciIfalInrdling

4 0I DANGEROUS GOODS I1*. rir~ere
6 D DRY ICE -

iro,6tSharPer s oertinnlon nrrw

12 E1NOLIDAYDEIVFWY(11e"on

T .otal T Iotala

DIMW SIIIPMENT(Ch.egeehie. Weighl)

11 .ms.

Iff.W At H

oiriisr I
[V On C.11o s s LI Ells

IFiHOLD AT FEO VifCA Tion. Print FEDEX Address Hiem
Ol.Street

Address

Einp. No. IDale

E] Gemh Rctrioed

[O Third Parity 5Chg. To Del. [] Cho. To Hold .
orreree esooress 

T t

yw- i11"Ilp -@W-'zip

Received By:

x
Date~fme Received FedlEx Employee Number

al~ese
ýS'ignaurtew

Ollie, I

O1lier -2

Total Charges

RiEVIION DATE 3/94
rARt .131204 FXEM 4194
FORMAT 1158

/IIIIIL.L.
PACKAGE

TRACKING NUMBER
USE T1KIRS11 A/fi R SHIIMENtS WHFIIN WEl CONIININIAI U.S AAIASKA 0 NIMIViI41f

J s LISTIl INI(RNArIONAl AIR WAVIifI 10/1 sittrifINts in rUIflWAICOANOAII NON5 0SIOCArIONS
QUESTIONS? CALL 800-238-5355 TOLL FREE.

/CLq3Ahj11l3n3

4

:,ýAY Tý i niii q-ir, 2 Riqnrcirienl'srr`dFArrl No 3 11-11 Ird r.ioy rMF, Arrl No

C'_k

State I Z/pRequired

L

Rase Chn,

Street Address



0/A REC ING REPORT
CLIENT/PROJECT
CLIENT/PROJECT
RECEIVED FROM
PRO.IIF.T I Or.ATI

NAME -Tý I/ Z U4
NUMBER II g - I')8S, -7.+9;Q-,74---'j A-

(mkl flm~nn Pnlnt I nh.

REPORT NUMBER 14-14 - II '1 ,,0
DATE RECEIVED •-/O -'9
DATE INSPECTED______________

INSPECTED BY: •

UANTITY CACCEPTANCE
R.0. NO. MATI RECO CW4TANNER EXCEPTION , ,REMARKS

ITEM DESCRIPTION P.O.N.ID NO. wN Y/N ~ImIERry~
_ nOrde .. - - Acceol -L d IL nRE-ARKS

_ _ __ _ _ -1 - -) -u/-Dg - - - -0-

FORM
1/29/93

n enn Point I Ab-cz



-~~ --- y AUTHORITYN.
- TE?4SEES VAL'-L

TVA 144 IPQSHIPP ~r -d TIC,ýET' *'L

% aq w~~ AIJEMAL. 35411 4' 4

SHP OACCT MO. (DO0MNO INCLUDE TRANSFORTAT30N CH4ARGES)

S3A~1 DEBIT /
uX 7&n12

BILL TO
CREDIT

-L-

QUNIYPSC - ITEM. No. QUANTITY NTI UNIT AONITEM QON ERED OESCRIPTION / SN No. DELIVERED NI PRICE AON

1 70 Conduit, -metal rigi Iteel 70 F

Th~ickvall, 1.0 32 DIA X 10 IT LG.

SONT MO nu ?ESTINC flOGMA

SHIPPINGM DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

S PPED 
I9 AiG. B. L_

P -SM''F"PNG NTICETO 09 FILLED IN Dy

TO SitENtpCLOSED WITH MATERIAL WH4EN SERIAL NO. OF FORM
40OM OEn PACKING SLIP IS USED!
OTHERWISE. TO CONSIGNEE UNDER

SEPARATE COVER. 1077 ,

M NTHO0D O F erX 4M D.& )

MATERIAL RECEIVED- 19

CHARGE______________________
DELIVERY MATVAIALMlkc IDK
TOTAL STORES Lzo.EN
COST'__-----------_____ POSTE§DY By ________

I



-"Wmlisl AMI S~ ilIrs WIN", v, ýAAXI SKA AND AMAM. PACK46SE *,9 11 500 8"I"PUM MIMMARIAIRWAY1111FOhi I.T. 1-M AWMI WVUS. 10CAr TIMCKIflawUMBER T
TIONS? CALL 800 -530 TOLL FRE.

4159M

Ir-A

as -No% 1, leaAq

'jL) 
;s

Oor No.

0N.
------ DIP Zip0

at A E', cl rq

7`7 Z/P equl \ký!alv 4pnequired
" 1 1; , I . 1 0, j ýiv

ENS,- AL 3
L (Firg 24 dafacter S i ap?ýv 0 If H01 0

Street
Address

WAIT Mli 3EIS 4 cl-"M c Or d sý city 71PRectiji(id

M

SAVICES-, PAA-W I -GH I r0L0 DIF mp NQ... le Ode* Ws

n C-h lj-ýv Mal,
F141u. S

-tow
:j 

let

31 M ;0li441ýXLor4f10M$Ar11R 
At

" M S-f- 01hot fa-valý--31j", . TLA81,
IVER 

A[UP
IF fXB 53 El 'S

I - L'. ceiv Aký'.
FEDIx TuaE 54E] FEW TUBE 9 D SATaRDAY FiCK-UP lulal Charges

v ooveffrfww aceived FedEx Employee NumberSSW REVISION DAIF 3194
.4 DIIIA161#11S 09ODS (P- I'AAT'130"1FxEM"4

30 E) ECOMOA#r E] EMox,& I FORMAT 0 158

ro.4M 0 t!" vPA KAG X

OWRAJIGH[ Aiv :1 P 6dwSW 30Propflo-so 4LIOSIC.;

ge



Q/A RECEIf
CLIENT/PROJECT NAME c'3 '4qSI

IG REPORT
0f

qUANTITV OtDOm ACCEPTANCEMAOIW CERTA. E XETINEAK

ITEM DESCRIPTION P.O. NO. I.D. NO. MATy SECT EXCEPTIONN, REMARK
_ _ _ _Ordei LQn'f -f- 2Wgt Hold fl Rnn-

- In -/ -/ -NEAT Acep nj -R-EM-ARKS

FORM
1/29/93

- -1 lr-CLIENT/PROJECT NUMBER ilql..•.Qt, ,, 5-- ,
RECEIVED FROM -V/-
PROJECT LOCATION Omega Point Labs

REPORT NUMBER (o- 1176
DATE RECEIVED -DL -

DATE INSPECTED 6- 14

INSPFCTEDB" RY: VAc--• •



TVA 44 I FO-S-70)

SHIPPING TICKET

TVA, - 1HOKAC cXOnDsi

No.G 01.15

12' Q

PUINT XUC EAS L82- El,;10ý9
OF ORIGIN XU~ESOLA -Z 19

Pova* W*T-ci snor AUTHORITY 3YN-4-94-007 1

OMEGA loum LAB
16015 Shady FallJs itoa
w1man4vrf, Tezas 78112
AM7: W. D. Black

ACC.I PNo.

DEBIT

(00 NOT INCLUDE TRANSPORTATION CHARGES)

Reord Only

BILL TO
CREDIT

QUA N T ITY PSC - ITEM NO. QUANTITY [ UNIT

ITE ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

1 Junction box

Per; C. A&llbrookes
RU; 94-5349

SNIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

7 EXTRA COPY TO

TO DIVISION OF PURCHASING, CHATTANOOGA.

TO PURCHASING FOR ALL PERSONAL PROPERTY SHIPMENTS AUTHORIZED BY FORM St. TRANSFER ORDER. OR USED AS
EXTRA COPY AS REQUIRED.

SHIPPER

AUTHORITY



Ell9
5/20/94

TO: A, 3. AL .

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied toyou by the TVA Browns

Ferry Nuclear Plant in support of the Thermolag Fire and Ampacity

Testing your facility is working on.

If you have any questions or need additional information

please contact D.P. Burrell at 205-729-7589.

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant

AUG-19-1994 12:50

TOTAL P.-0
97% P.05

205 729 4622



0A 00, Q/A RECEIVING REPORT
0 k

CLIENT/PROJECT NAME "/A -T/'7- - _ REPORT NUMBER Z ZI

CLIENT/PROJECT NUMBER / 'b/ Yýý,ý-..3 5--DATE RECEIVED l
RECEIVED FROM ________ DATE INSPECTED

04A-10 PROJECT LOCATION -- INSPECTED BY:

P.O. NO. OR QUANTITY CN CERT. CONTAINER ACCEPTANCE
ITEM DESCRIPTION I.D. NO. MATL RECI) EXCEPTIONS REMARKS

ORDER NO. Order Rec'd B.O. Y/N Y/N INTEGRITY Accept Hold Reject

___"" " 0 O0 IIBLYYOK - --- -X-

2" " " " 0 10 AWID-ol74 Y N • 'x ,,k.

3"__ LB . 0 O"P-,5g y A OK XDI,,E

.3" L13 DKET -R o 0 ww-a Y N o0"

3." Q2 G_.VP., 0 I O TY-33W Y' P4 O K X\

2"L" G -O w, 0 I'-336y !Y 0N OK _-

I" IRON L.B 0 -0 M-77g, Y IV OK _____

-"L GASKET It . 2 O B-TY-33V 1 OK N _ _

1/4/89



TVA 144 (FO-S-70) No.
SHIPPING TICKET 53694-4010

SHIPPER TEESsu VALLEY ATD~IMT

JW&PPINGI == pW iuaCia ?TM

POINT 11 A7=S, A.. 35611 10-4 , 19
OF ORIGIN1

A UTI-I(P ITY DMI GUVXRn M"y. w :%

on" PamT LB
M161 SMAXl FALLS 1=A

U.LMDOR, TX 78112

ACCT No.

DEBIT

(DO NOT INCLUDE TRANSPORTATION CHARGES)

0003=

BILL TO
CREDIT

MQUA4TITY PSC - ITEM No. QUANTITY UNIT

IIRED DESCRIPTION SN No. DELIVERED UNIT PRICE AMOUNT

1. 40 5* Cd.aUit B. -741J 40 1T
2. 20 r CM&dt AWaD-019L 20 IT
3. 20 V Conduit V'i hAfD-017Q 20 PT
4. 1 3 Iran L3~ B314-589C 1 21L
5. 1 3" LB Cover S X-383T 1 IA
6. 1 ' LB Gasket 3! TM-3379 1 RA
7. 1 2,"TI Cover -• - 3=X-381 1 ZA
S. 1 2" LD Casket L-- ]ITL-33-T 1 1A
9. 2 1" Iron LBL- v3UB-77sC 2 ZA'

10. 2 iV LB Cover f lX-375R 2 ZA
11. 2 1' Ll Casket u.T 3TY-329V 2 EA

Thi. material .ugipU0d to support the
Thermolag FJre and Amp-a-ty Tastiin

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

10--4-
DATE SHIPPED

.;HIPPING NOTICE

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERRWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

94 METHOD OF FiD rWO-Da FLn19 G. B. L. No. TV SHIPMENT

TO 8E FILLED IN BY
RECEIVING OFI7CE

SERIAL NO. OF FORM

1677

COST MATERIAL RECEIVED________
CARRIER.S NAME OF " , V. Sif

CHARGE C_____________ ARE
DELIVERY MATERIAL CHECKED

CHARGES ____________IN Bty ____________

TOTAL STORES LEDGER
COST POSTED BY ,

AUTHORITY



~~'OflbaVU) l

StadW Dateae

PrimP
~C~4G=A £lIO1IE No.~~cEip

AKM2 ------ ..-- Sie ~ *a~ C a e

S(c'ho 7t ON ~ U~ CityyD one b/ E4ý A4 6I~g~ s~,~-I.SZo

- I

5q C1 At,.M&M 620Dj" 'Iomc



CLIENT/PROJE(
CLIENT/PROJE
RECEIVED FR
PROJECT LOC

Q/A RECOVING REPORT "4

CT NAME ///+!75 1 REPORT NUMBER / V 7 - / ! 60

CT NUMBER Z/ -40 -2'23-S53 DATE RECEIVED. /c

OM 71/-A DATE INSPECTED Z

ATION Omega Point Labs. INSPECTED BY:__ _

u N•.NTITY  COW CERr. ACCEPTANCEMATL REC O WIAMER EXCEPTION, REMARKSITEM DESCRIPTION P.O. NO. I.D. NO. YIN Y/N INTEGRIY Acer I

2"'"" " 6) Z C F) Pz55T,-2om; ½' t' "t - -

FORM0
1/29/93 .

A



TVA 144 ,FO-3.*70)

SHIPPING TICKET

SHIPPER to 3. r, POINT
OF ORIGIN Soaft a7. t

IOm smigavuh Nuce stac AUTHORITY L. a. sbedar
ACCT No.

DEBIT

(DO NOT INCLUDE TRANSPORTATION CHARGES)

160&1 Bbmdy lll.

AMM ][a*. ftw m
BILL TO

CREDIT

QUANTITY PSC - ITEM NO. QUANTITY UNITITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT1  PRICE AMOUNT

6 5 two Hl. c=&* s-ap IL IA

P 13 M25-5 IM 964707 t. 1 3•-03

2 3 2- two We conduo* stp Bl-296U 3 ZAPI N *2558..201• La COo3

10060060 I 2 2-18--94

6 1s two bol e=odwit mtapts AWN-28?t 6 El
PINu u2f55-10xG Jat CM4A9
RD 331168 5 4--93

Shipped per VUE Pg pecks"T lama
and mn ftc La=,y " o I, P.

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

METHOD OF

DATE SHIPPED 1,-11 19... B. L. No. TV SHIPMENT OF E

HIPPING NOTICE TO BE FILLED IN BY COST MATERIAL RECEIVED__ __ 19
RECEIVING OFFICE CARRIER'S NAME OF

CHARGE CARRIER _
TO BE ENCLOSED WITH MATERIAL WHEN SERIAL NO. OF FORM DELIVERY MATERIAL CHECKED
NO OTHER PACKING SLIP IS USED CHARGES IN BY
OTHERWISE, TO CONSIGNEE UNDER TOTAL STORES LEDGER
SEPARATE COVER. .677 COST POSTED SY .

"0 50g-ism

1-n 1 9

AUTHORITY



(

QIA REC*ING REPORT
CLIENT/PROJECT NAME 7"""/7-'- / REPORT NUMBER /9931' /1 9U 0
CLIENT/PROJECT NUMBER /Z a -q 3.,.--.3-5DATE RECEIVEDEDZf
RECEIVED FROM 7"- ,A DATE INSPECTED

PROJECT LOCATION Omega Point Labs INSPECITEDr RY:

COND CERT.U NIYMATL RIECD CO]NTAINER ACCEEPTANCEARK

ITEM DESCRIPTION P.O. NO. BNIGY I.D. NO. YIN Y EXCEPTION CETN REMARKS

2/1 L13 NIA I 0 _Z __.-_- N // _ -

FORM
1/29/93
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OCOLLEC.I. SANt ~. crir SERVICE, , -
SANAoNiPO OX 460289 .

P14CQNE (210) 8AS 78246-028
RRC No. 4756

/

N2 I27~



&C3
BTY259N WBN-SWEC-R93-7273 EA

1006841 12-28-93 IT* 2

QA LEVEL III PEG DATE: 12-9-93

CONDUIT OUTLET,ELEC,MI,2",
THO RIGID HUBTYPE LB,

P/N: LB-200-M
STORAGE LEVEL C MED/6230

BLN236H WBN EA.
44286B-01 03-12-90
QA. LEVEL III STORAGE LEVEL C
COND. OUTLETELECT. TYPE LB,FORM 35
PN : LB500-M
MFG:APPLETON ELECT.
SANE3606 NS/6200 ROR

:.TIIC:PLN237F " iA..

tdOVER k"CONDUIT OUTLET -STORAGE LEVEL: C.;
.141TLANK STAMPED STEEL UNIT:EA

-ACCT:6200 AA
___ SANS308... ...._

Aj
!.,. ...-.•.->- . , •. .T .~ -. - " • .: . ' . .- . • "•_ _ -•' •

• --• . •.. • ,•.- • :., • -/• .



Q/A RECEIVING REPORT

CLIENT/PROJECT NAME TsI /- ' VA
CLIENT/PROJECT NUMBER \j, Th-9•7jM &-8r'
RECEIVED FROM _ __ _

PBOJECT LOCATION Omega Point Labs

REPORT NUMBER I- - I1 qI
DATE RECEIVED -to- C-4
DATE INSPECTED_____________

INSPECTED BY:___________________

COND CE CTA. ACCEPTANCEQUANTI MAn. RECD CGJTAIR EXCIPTION REMARKS
ITEM DESCRIPTION P.O. NO. I.D. NO. YN YIN INTEGRITY

_ _ _ _ _ _ _ _ Rnnr.* R - -eo- -ol - .i "

OJMJ~WD~ ~\t~10 - C\5X,4.I4'XXL Y Goe56 tAEbJ (

Aw7 lga ,, .Lj - AM&4X ( 6  Y )' 4x X

FORM
1/29/93

oil, oeiI

0RrO



PURCHASE ORDER

Vendor:

Bill To:

C "kega Point Laboratories, Inc.

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

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

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/5/94 Their Truck 7-6-94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

Channel 3"x4.1

Angle Iron 4"x4"x1/2"
20 ft. sections

"See- Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require m~res."
QA Approval '-
Date___________- C

$235.80

$66.05

Total

Shipping

Tax

-f I. I

Special Instructions
Please include MTR's (Material Test Reports)

Ordered By: Cleda Patton

Project #: 11960 'r7/S'
$301.85

Invoice Total $301.85

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

$23.58

$66.05



I -

/

.A A. L.

TOLTEC STEEL PRODUCTS, INC.
5390 DIETRICH
SAN ANTONIO, TX 78219

Ell

O R 3 E R 238564.

Dal1'yR P1011K TIIIET

SILL TO: 000477
OM¶EGA POINT LABORATORIES

M
SHIP TO:
OMEGA POIAT LABORATORIES

'S.

-AfL•

16015 SHADY FALLS
ELAENDORF. TEXAS 7a8112

PURCHASE ORDER: 1125-0
PLACED 3Y:,CLEDA
SHIP VIA:
COMMENETS:

16015 SHADY FALLS
ELflENDDRF, TEXAS

TELEPHONE 1: f5!21 ý35-8V)8

ORDER 34TE: ?/05194
SALESMAN: CASE" HA~RMS
ORDEF: SHIP
1DrY QT7 COD PART WnWNE

CHN 3X4.1#1X2i
ANG 4XC07

RE9UE3T DATE: ?2i

DESCR IPT ION

30 41 .11 CHANNEL K 20
4 14 A 11`2 X 20

4ELSOT
.1NI f T XTE11D
C , ST C0 ST

828 2S.7"15 ,235.7,5
256 25.30 56.0

ISUT. 1076 LES

BY: 
l

N ET BEFORE TAX
TAX ..........
GRAND TOTAL ...

781120000

301.80
23.39

3235.19



RUCTURAL METALS, INC.
911, SEGUIN, TEXAS 78156-0911

!-372-8200

SIN# S76813
BOL NO 89371105

INV NO V145995
INV DATE V'/A7/Q'1

CERTIF*' TEST REPORT

The following tests conform to the requirements
of the specifications listed.

S 768400
0 TOL TEC PRODUCTS
L 5390 DIETRICH
D SAN ANTONIO
T
(I.

WE HEREBY CERTIFY THAT THE Fn'
IS A TRUE COPY FROM TESTS P
LABORATORY.

DAN SCHACHT
QUALITY CONTROL MANAGER

S 8000
H TOL TEC
I P/U & MILL
P TX
T

HEAT T YIELD TENSILE ELONG R.A. BEND TEST DATENO SECTION SPECIFICATION # PSI PSI % IN % DIAM RSL ROLLED LB/Fi01099 F 4X1/,2 ASTM A36-89 1 19000 73500 31.0 8 0601,92 1,701109 F 5X3/8 ASTM A36-89 1 50500 70200 32.0 8 060192 6.2011115 L" 3X2X1/ 1 ASTM A36-89 1 53800 77700 29,0 8 0623 9 21.002376 L 2,5X2.5XI/q ASTM A36-89 1 55000 76500 28.5 8 081792 3.902888 L 4XiXI/2 ASI'M A36-89 1 51200 75500 29.0 8 091592 12,602973 SO 1 ASTM A36-89 1 50000 72000 21.0 8 091992 3.303369 L 1,25XI.25X1/8 A36 MODIFIED 1 56900 85900 21.0 8 102292 0,903559 RD 1 ASTM A36-89 1 53500 75200 23.0 8 102992 2.6

HEAT 
C I M BVA EB NNO C I MN P_ S St CU CR NI MO CB V AL CE BHN

TX
78219

vi vw
01109
01/415
02376
02888
02973
0336-
03559

*16
.17
.17
.20
20C
.19
,21
.19

v.79
0,70
0,77
0,74

0.63
0.65

0.79
o0.6

.007
,015
.009
.010.
.008
.018
,0211

. 0 3 %Pi
*030

.025

.038
S021

.027
, 031

.19

.18

.21

.1 9

.16

.18

.16,

0.18
0,09
0.19
0,08
0.11
0.08
0,20
0.10

0.21
0.13
0,17
0,19
0.15

0.11
0.,18

'IIS STEEL IS MELTED AND MANUFACTURED

.051

.0`16

.0115

.0113
,043

,001
.001
.000
.000
.000
6000
,000

-;) h A•

.q (~ (~ d)A) 10

.00.20

.0020

.0020

.0010

.0110

.001.0

.00110
, 00 10(

.002

.001

.001

.003
.001
.001
.00 1
()0I1

.00

.00

* 00
000
,0(•

0OC

IN THE USA AND IS FREE FROM MERCURY CONTAMINATION IN THE F-ROCE

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(512) 372-8225.

WNG DATA
IN OUR

12/ 8/92

qEMARKS:



- , I1 Itl,.J•- I ltjlt~l. IlUL I I4L,L•! IIIt..

BOXAMSEGUIN, TEXAS 78156-091121o-JWoo

S 768400
S115812 0 TOL TEC

NO 89418932

NO V183809
DATE 04/28/94

%-$L-I I 1 11 IL-Lj I L-0 I I IL-v U1,11 I

The following tests confo'611 the requirements
of the specifications listed.

F F~fl rI I] C

L 5390 DIETRICH
D SAN ANTONIO
T
0

I:AN SCHACHT
QUALITY CONTROL MANAGER

S 8000
H TOL TEC
I P/U A MILL
F SEGUIN

78219

T YIELD TENSILE ELONG R.A. BEND TEST DATE
SECTION SPECIFICATION # PSI PSI % IN % DIAM RSL ROLLED LB/FT

81 C 3X4,1 20 ASTM A36-91 1 52500 75600 31. 8 11029- 4.100
45 F 3X3/8 20 ASTM A36-91 1 51800 75000 27. E) 12209- 3.720
89 L 3X3X3/16 20 ASTM A36-91 1 54200 75300 31. 8 010391 3.670
33 L 4X4X1/4 20 ASTM A36-91 1 54200 77000 31.0 8 021894 6.600
.94 \4 REBAR 20 ASTM A615-93 GRADE 60 1 66000 103000 13.0 8 1.750 OK 042394 0.640

AASHTO M31
.95 \4 REBAR 20 ASTM A615-93 GRADE 60 1 65500 102000 12.6 8 1.750 OK 042394 0,640

AASHTO M31
72 L 4X3X3/8 20 ASTM A36-93,a 1 52100 76300 32,5 8 040994 8.500
ý51 L 4X3X1/4 20 ASTM A36-93a 1 53100 73900 30.0 8 041094 5.750

C MN P S SI CU CR IN I O CB V AL ICE BHN

0,17
0,13
0.09
0.12
0.12

0.17

o0*25

00180,16
0.16

0. 18

0,16
0.15
0.21
0.20

*052
.051
.064
.061
.046
.038
*044
0056

0000
.000
.001
.000
.001
.001
.000
1002

.0010

.0010

.0030

.0010

.0020

.0030

.0020

.0030

.002
*002
°003

.001

.002
,002
000

.001
_._. !_ _ ___ _ _ _ _ _ 1__ ._ _ .I .-I_ I I_ _

K~S: 100% MELTED: AND MANUFACTURED IN THE UiSA AND FREE FROM MERCURY CONTAMINATION

517
517
517
517
517
517
517
517
IN THtE F'ROCESE3

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(210) 372-8225.

4/29/94

,17
.16
*17
.17
.315

.37

.15
i1_

0.74
0.71
0.77
0,70
0,96
0.96
0.86
0.7'7

,012
.011
.011
.007
.012
.014
.009

p.017

,034
.035
.031
*020
.036
.040
* 022

.23

.20

,21
*22

IS A TRUE COPY FROM TESTS PERFORMED IN
LABORATORY A



0/A RECEIr 4G REPORTA, 00

A*r 00

UANTITY cobL 1EM ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATL Y/CN W"TA*MER EXCEPTION, ' REMARKS-rd - - -•A cce~21 Hol I . -.P

&/,;,'Y '•xztr"1 11440 4b' 4b' 0 TUlc. 21x4 Y k, -

FORM
1/29/93

CLIENT/PROJECT NAME 15L -,Zr4 REPORT NUMBER 142 -• - I3 9 (cpb
CLIENT/PROJECT NUMBER I ICI -- 9 , ,DATE RECEIVED __
RECEIVED FROM "f1b)-f_ c c DATE INSPECTED - 1-
PROJECT LOCATION Ome0 a Point Labs INSPFCTFD BY: QLA



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:

1144-Q 0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/23/94 TTheir Truck - F18/24/94 7

tOrdered Price Amountlunitini xtne

Tubing-6" x 6" x 1/2"

"Se Special Instructions Regarding
PUrchasing SlIfications for Quality
_Antirane ulurem n•"

OA ppm 0

Special Instructions

Please include MTR's

Ordered By: Cleda Patton

Project #: TSI/TVA

$0.00

Total $0.00

Shipping

Tax

Invoice Total $0.00

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219



*.LS 3 R IE R 9220

TOLTEC STEEL PRODUCTS. f.NC. DELIV~ER PICKING TICKET
;.390 DIETRICH
SAN AHTMIDr. T!, 7221?

9IL; T9: 000471 3HWP TO:
M MCA POPMT LAORTýýi3 OMlEGA POINT L'SORATOPlEE

5ELIEDORF. TE'.AS3

PURCHASE VPýEq. : 144 .1

j 7_ 7.J: ý3E , RY

&7k 9iT4 COD. ,7

1* 3 H4Yt FALL'S
Erl,ýENORF, TEXAS911~2

*4 U 11B E

TUB ~C?,

ANG -.4'JlU

'8 aI -12 OG .'0

~Ei~{T

6 ~ ~ 0 '

MYJST 444." ITR
, 2 '; i4 2 LIUMN11Uf

U 'EIGUN, ,)466cLSS
RECEIVE E ,l

NET BEFORE TAX

GRA!ID '15TAL ...

56 .:

?41.i3

4 1..0

S TTDEZ'," rl ; F 7 111 N



Aih IZHM0 "p .A ." -- - -
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--------------... 
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d• I 1 Jl~ll -- I------ ----. .l ). l -II-•I.I 
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-X 5o0x S O , 
* 

6pt3 0 0 
OL2 r12 

23g 
4,x so239 

fiTwC~uTJL ScaKw ANID R2CITA JaL) Mftg

' 22 ' •~~A1~V5 tn 0 ' m .. . .. ; 0m

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

- . £ a . . . . . . . . . . - 8 .o a I • . • i v - - . . -I. . . -

' PoSTIM u 
R 

. ..................... 
a S. Ca;-, 

.RAM 4

I 
2 

2l 

l 

-w i •

S 49 44600015 0 01 

?80, 

0

. 2 . . ' - v t I A , r. I 1 0 I .; 1 . t-I""" M s 5w 3ma or 7CUT3 I ,C " u' 1 L tD I CA I. no 
\I -, I• lux SI SS $

-- 26401 10*160 1.610 0,020 0,007

6 15 5 0,€ 1... 1 ,43 0 , ,IL 0,007U 

r •

?ES 3:~~lmm -'l ' 
i-" 

*-"

12 2640151 0 1669 1:2520 0:2 aa

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

;.eeeeee-------

k-sn~c m ,, , .. , .. .
8. ' 

., . . ---- ------------------------
r--- --- 

..---

2 s 27 7103 a 2S,6RR) I 7~z~J

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

6t 

IMMEA ~S PRO...U I-- ---- ------------------------- T1T MIRM 
-----2 a---m----------------.42.

2a- S BA 
13A2'EOM DApIIII *



Q/A RECEI0 REPORT

CLIENT/PROJECT NAMEME,51 uvf; REPORT NUMBER J4. Ž2-J7 I O
CLIENT/PROJECT NUMBER Ial o % 57 - "i33-v-8DATE RECEIVED , -. S
RECEIVED FROM________________ DATE INSPECTED - "'-
PROJECT LOCATION Omega Point Labs INSPECTED BY:

UANTITY C . ACCEPTANCE
a , ,T MATL AEC'D CONIAM"R EXCEPTION' ACCEPMARKS

ITEM DESCRIPTION P.O. NO. I.D. NO. MAI Y/N f EXCEPTION REMARKS

FORM
1/29/93



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

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
i te m No. IDescription Ordered Price Amount

3-1/2"x2-1/2"x3/8" angle iron

"See . 1,S,.• f . '•" rding
Purchl.izin f"''!' -.'.• fr Qualit
ASSilr-IY RFOR"uiremenT"
QA AprroVa .

Date

_________ I _____________________________________ 3. ________ .3. 1 ___________

Special Instructions

Please include MTR's.

Ordered By: Kerry Hitchcock

I Project #: TSI/TVA

$44.57$44.57

Total $44.57

Shipping

Tax $3.45

Invoice Total $48.02



88 C~
A ~ L E S 0 R 0ER 2925q f

rOLTEC STEEL PRODUCTS, INC. UaJM PICKING TICKET
5390 DIETRICH
SAN AMMLTPNO, T.', 78219

BILL TO: 000477
OKEGA POINT LABORATORIES

ELMEMDORF. TE"A~S 781112

SHIP ra:
')MESA POINT LABORATORIES

16015 32HADY FMLLS
ELMNEDORT. TE',AS 781120000

PLA~CE] ;-'/
SHIP '11A.
'M IEtiTq:

GR"VER 'TE; 3!2!.;7

ORDER SHIP
90 QTl CGu- PART MtINSER

R&JUEET :M'ATE: 92 5i4

t(END
'ýE i GHIT

3-i;1 -12 i , J11 ,IS 2`

.IGHT: 1t4 B
RECEIVED 3Y.

NET BEFORE TAX

GRAND TOTAL ...

44.57

4802



--rC -S :1 L LAS~d *. Hopkins St.,South, Whitby. Ontario, Canada LIN 57STImg
TEU WHIT1Y 905-668-8-11 TOPCHYO 416.364.i1M ONSILLCOFLAOC

.**Ap~fim f c-tel nc FX05-"66844 OUNS 20-183-2094 NMBE(R

FTESTING LABORATORY REPORT ... rI. 7 .. ~COMPTE RENDU Du LABORATOIRE DESSAI i..aig 0768 :
* PHYSCAL piopIATIEs CHEMICAL ANALYsmI . ROP~j~U plyaa * '~*CNIOUE .~. .~20:25

* 108 BqGGSTOWN RD.
SHELBYVii;LL'. INDIANA

46176
7.

I ____

* 'P.

-t.
A~TENTI0N--~~

SEE BELOW, -PAGE &i 01

1CHAN .E.fI.
*7 014.7S C6255 58995 PSI .8h67 1 PSI 25.0% iN ASTh-A36-91 So

PART II:ASTM A709 GR36MATERIAL SPECS: 33081 PR':PART NAME:

C MN P S SI
0.1700 0.6700 0.0050 0.0160 0.1500

ANGLES - STRUCTURAL

1i /2 X. 2 1/2X 1/2 C33871 MATERIAL SPECS: 0105961 *
8-0717?

I. 0.19060 0d

J.ANGLES STUTRL
4 X 4r5/16 C6.904

MtATERIAL SPECS: 01 10841

0.2100 0

ROUND BARS-NON-ALLwY
NCH FjAM C67 45

MATERIAL SPES 0S'1i59ij
**X-23757 K

.C

0.1900 0.

50240.PSI 7 5932 PSI 29.0% IN 8 IN ASTh-A36-
il - * 'ASTh 709 GR36pluoA '. P T NAME:

MN. P S A
.70dO di4 - .150 a•KI0 Go I

52263 PSI 7890*2 psI 28.01 IN 8 IN ASTh-A36-

PART 9: PART NAME:

HN P .S SI
.8500.. 0.00 70 0-.0200. 0.2080

49536 PSI 73057 PSI 30.0% IN 8

'ART' #? PART NAME:

7300 0.0050 0.0240 0.1900

AST1¶ 709 GR36

IN

-91 SA-3

36

'91 SA-36

ASTh-A.36-91 SA-36
ASTh 709 GR36

I
j..** - .*

.. ... . ... la
.4&~~ A OMASION OF COSILwc

* ., .' . CERTIFIES TTTHE ABOVI aguy AR A TMIS Ano

tI

A.

'Crowi qMN



G REPORT
CLIENT/PROJECT NAME MT' / T VA
CLIENT/PROJECT NUMBER I i Ij-qj IT&-3•,'1"15"7-4O
RECEIVED FROM. •j-L C, S!U_
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 141A - It/' q 6
DATE RECEIVED 7 - •,9, -7-

DATE INSPECTED -?

QUANTITY CONtO ACCEPTANCEMATL •~CV cCONER~ EXCEPTION,' " REMARKSITEM DESCRIPTION P.O. NO. D NO. yjAj EPNTnNCE

rdzl _ _ _ _ -.0- - Acceo! Hold Rl

LY~id'x' ICgj Lt oS FL-r/ y __ __

FORM
1/29193

Q/A RECE



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1132-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/20/94 Their Truck 7/21/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1/2"x 12"x20' Plate 1 $126.40 $126.40

2. 4'x4"xl/4" x24' Square Tubing 1 $103.22 $103.22

"See Special Instructions Regarding

Purchasing Soecifications for Quality
Assurance Require e t"
QA Approval- (IL __"__

Date•_1-_______

Ordered By: Cleda Patton

1 Project #: TSI/TVA-Deck7
Total

Shipping

Tax

$229.62

$17.80

Invoice Total $247.42

Special Instructions



4*4*4*

7OLTEC 3TEEL PRODUCTS, INC.
3390 DIETRICH
SAN ANTE-NIB, TX 78219

cJ.

O R D E R 28761

DELIVER PICXIN6 TICXET

BILL Ta: 000477
OMEGA POINT LABOPATORIES

16015 EHADY FALLS
ELIENDORF.. TEXHAS

Pl"CHASE ORDER: 11310
rtý.CZD BY: CLE7A
SHIP t'
COMMENTS:

OR2ER 3ATE: -it`O/94
SALEEMAN: CASEY HARNS
ORDER SHIP
141ft T7 COD PART

I I
1 1

78112

SHIP TO:
OME3A ?01,ý LABORATORIES

16015 J~ADY FALLS
EL';EUDOlRFi TE."AS 78100

TEL E,140NE 1: *i5ao

RE]AUEST DATE: 7/21'?

NU'IPER

FL1 4!2:H2-
TUB '.iCc6X20

DESCRIPTISIN N'E I S Hl

1i A 122 ý 20
4 X .4 'A 250 'A 20

U X' IT E.-(TE4D
COST CS

12u4
3516! 10i2A0

I.

S A l BT: 632 LBS

RECEIVEDBY

,9NET BEF.ORE TAX
"'.TAX ..........

G8RAND TOTAL ...

A

1 2297,-

247ý42



"f'OL,'2C T'3TEL PRODUCTS, INC.
5390 R'E. WO- "" D.
SAN ANT'ONIO, TX 78219

43579
SOLD TOLTEC
TO: 5390 DETRICH RD.

SAN ANTONIO

NUCOR,•I
A Division of N rporation

JEVETT, TEXAS 75b46 (903) 626-4461

CERTIFIED MILL TEST REPORT

Date

SHIP TOLTEC
TO: 5390 DETRICH RD

TX 78219
a INCH
SCALE

SIZE
GRADE

1'2 X 12
ASTM A36-93/ASMIE SA36-89

3/4 X 12
ASTH A36-93/ASIIE SA36-99

1/2 X 10
ASTf A529-92 GD 50

3/8 X 9
ASTN A36-93/ASHE SA36-99

2 X I X 1/8
ASTP A36-93iASME SA36-89

2 X 2 X 1/4
ASTM A36-93/ASME SA36-89

4 X 3 X 3/9
ASIR A36-93/ASIIE SA36-89

3 X 4.1
ASTH A36-93/ASflE SA36-89

6 X 8.2
AS11 A36-93/ASI¶E SA36-89

HEAT
NUMBER

345-0467

334-2690

343-0813

343-0790

332-2362

341-1165

342-0736

341-1085

CUSTOMER
PO NUMBER

1534

$534

8534

1534

$534

$534

$534

$534

343-0661 1534

TENSILE
PSI
73600

73700

81800

65500

80000

70500

63700

70500

YIELD
PSI
50000

49100

56400

47700

59500

50400

43800

49800

72300 54400

ELONG
I C c in Si S P U Nb

27 .17 .74 .26 .03 .02 .000 .000

23 .13 .72 .21 .03 .01 .000 .000

21 .23 .90 .26 .04 .02 .000 .000

25 .16 .75 .22 .04 .02 .000 .000

28 .15 .82 .24 .04 .02 .000 .000

30 .15 .75 .22 .04 .02 .000 .000

27 .13 .71 .16 .03 .02 .000 .000

25 .12 .82 .25 .03 .01 .000 .000

24 .20 .85 .25 .04 .02 .000 .000

Cr
.09

.14

.16

.10

.20

.17

.10

.13

11O
.033

.031

.040

.038

.049

.057

.024

.034

.55 .15 .13 .057

'tKIV MIETALLURGIST
MELTED AND MANUFACTURED IN U.S.A.

B/L I 7291



:AIANINIACertfifictiion -. - ~ '~r~~Ž ,~wJe~R&GE

391000 5/12/94

AD Manna Steel Corporation Cust P.O.:
rTube Division Date Shipped:

3600 Avenue CjC ' Tý''dad. Tally
P.O. Box 558 "'Invoice #
Fairfield AL 3516

MAY/ I F.~~

ii Sunbelt Metal S* e-Thm-- - Shi.p
To:

P 0 Box 43839
Austin TX 78745

8731
5/11/94
3 -44 10 4'03 1C STEEL PRODUICTIS, INC.

394103 5C390 DIETR:Ch ,:i.
SAN ANTONIO, TX 7821:9

Sunbelt Metal Service Inc

South Loop 4
Buda TX 78610

dQ .V VL t~61 it 1L;x.1 1 . 1
±IeLnF1. I zong hocxkw41±&

7150712
MiTINUED

331-79 --014
53179- -454
53184 -512

0 014~

512:

'4600412

)5060 -130'

..Heat

4301112

3223 C8~
3224 -CS~

* 2X3'RECT 3/16 HRA500 ----20-.O0F -....

03 A500-B ............ ................. ... 6 , 0 600 2.

726 A500B S 68,500 76,500 27.0
26..... .A. .....O.O............ 6 2,0 00 7.3,0 00 28.0

-Total Weight .7,826 ........ ..... .... .... ..... ....

t " #C VIN -P .. ..S ------SI

72 ... 0- W .... 2 007 -.020
72 - -.~17 0-----8 .01 .00 .030
26 :160 -~4 .1 --- 1 :20

5 SQ- 1/4 .---.-... 5.. -4-- .OOET.---

;854 A 5QO0 B- - 65000 75- -9 00 3 1.0

Total. Weighlt ...... . 5 .6L -..- .-....-----------

-- ' .... ...........- -- -- -. -- -- ~ .-....

.17 ... 72 ... 1 .. 01...Q~

2# ............ 5'00 6;00 -3.

Total. Weigh ... 2-1 0- 0 '.. --.-;.012.......05-....

* C MN s .-............ . . . .

32
52

--- Heat

2 Commerce Aver
5 ox 558

.,field, Alabama 35(

NSNo. 00-402-92~

26

Wton
'U.

~84

S84
B86
BP2

B 8

B80

SUBJECT TO TERMS AND CONDITIONS ON B..ACK,

Milton Stewart
Met~allurgi st



'A
Q/A RECEI

CLIENT/PROJECT NAME TS I T"VA
CLIENT/PROJECT NUMBER lk1,(0o -q'2Sj
RECEIVED FROM "".'±L_.
PROJECT LOCATION Omega Point Labs

G REPORT

REPORT NUMBER IA-A - .- ,q(o
DATE RECEIVED q --. -cl 4-
DATE INSPECTED 9 -

INIOPFCITf .. V .

QUANTITY IACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. ML CRE EXCEPTONA REMARKSYIN YIN mnri ,RE AK
Order -ig" - - Cepl Hold RAIC.i

AAj5-v- 4t4 4 A o AýJ61-'/ACZI Y y GcA~

FORM
1/29/93



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

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 ITheir Truck 9/21/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1-1/2"x1-1/2"x1/8"x20' Angle Iron 4 $6.51 $26.03
ANG 1-1/2xCO1

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require ts.p"
QA Approval_________

Date_______

Special Instructions
Please include MTR's.

Orderea By: Kerry HItchcocK

Project #: TSI/TVA
Total

Shipping

Tax

$26.03

$2.02

Invoice Total $28.05

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219
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4 p8I
ULIflI[IJ I I IIt II* - *. u * I il . . *rlL. -j I s 1 %..

BO•I, SEGUIN, TEXAS 78156-0911
5123200

Ai "t/•,,

I 4141)14 'c.',,-. ''', L .... . , ' INC.

1 Df -V 0EOAA.,&,!O, TX 78219
fl(IUS'ICN TX

T7241

( f-Juii I

P/1. T1111T,-'R~ 9PF SEGUIN T '

.-:1 ~ INC.

ALT 0 r

360
396
,)32
315

3'60

)32
385
t93
196

SECTION
UI

L 2.5X2.5X3/16
L LI.SXV.SXI/8
L 2X2X1/4
L 3X2X3/16

L 3X3X1/2
L 3.5X3.5X1/4

.16

.19

.19
'20
20

.18

0 .91
0.65
0.61
0.63
0.76
0.72

5 PFC:: F.I trA T l•tIc l
YIELD

..... ECIF..............Or rSI IJ 1 PS I " IN _ % DIAM nlSL

TEWILE ELONG R.A. BEND TEST

AS]TM
ASTM
ASTM
ASTrM

A36-89
A36-89
A36-B9
A36- 91

ASTM A-36--91
ASTM A36-89

53300
55700
5220(0
55400
5541:3W.3

55600

754:0o
"1 5. 2'o I -.

7460'.

772001:

7 9 90 ')
7 7 14) 1.)(1

i1.5
23. S)

2 7.5t

29. 1)

25.10
35. 0

- -.. ..... JL ... .. _............

•009

*01:39

.006

0 070
S)1()

________ J

* 031
.031
. 035
. 02B1

. I21
. 030

.21

.:20

.17
.2t

* 21
. 24:

.52
•3'1
.34
.4-7
-4 1

- 21?1
.401

4:). 1 o)
4). 11
0.-09
0 . 439

1. 1.3
r:). I

U ; 'r4 MO CH V AL BCEJ B _I

0. 18
10. 11

.. 16

i.. 17
0. 14

- 011138

.034
-0 116
( '4.1

. C-,3 2

- 1-3100:

- "C4:1:)S0001. .'l r

•000

-. 0l'20
- 002(€)

q )4:) 10

. 'O10* 00 1
I- 4) 1741)

-003

* 0"13
0 14_-3

. O04i

. 0I-]

-.0(

1145
1145

11149
11 45

11 45-

I'IR-I II Vet tri r iilf il 1 I-I d Irii:

VOn ADDIIlIO NAL C;OF'IES
CAUL A(;OCUII flNG

(512) 312-41225,.

SiI IL ' I

II1 S132439
NO D9379472

UATE
rIOLLE D

01131692
16:4199,2
.I 13()92

1 1. 39:3

0 12,793
t- 1("It7'92.

LB/Fr

22 . 91:1.2

3. l4'

9.,1
5. '

' I

THIS sEEEI I5 VIELTED ANI) IA-I(,FV: kI]IJFdEI) IN 1"11E LJ j' (Thl) j f; .-7FEF: I:IA]1-

.... a a",. In

IV1 l\ I l IA 111111 IV il I I t:;1 ; I f it (1101 AtIl()lAlI l)Ily.

111L . fulluw iniq le ai!n (;il~l iw ll Io 11lvip.~ fii l i •ilt 4 lil4ml
of h. Ilie cllificalionii, lisled..



Q/A RECEIVING REPORT
(~4) CLIENT/PROJECT NAME~s i / y 1 1 4EP013T NUMBERd~1L.. lt )

CLIENT/PROJECT NUMBER \c P-9c g. T , ' ATERECEIVED 7--7-74
RECEIVED FROM ,Zý DATE INSPECTED 7-? -94
PROJECT LOCATION Omaga Point Labs INSPECTED BY:______

QUANTITY CoD CE". ACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. Y/N Y/N ICGAIRY EXCEPTIO,- REMARKS
2& LWAn R n - - -- IA-,-

3 -0 - -K

FORM
1/29/93

.- -0



PURCHASE ORDER

It 1

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

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
6/27/94 Their Truck 63/430

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 (_' _•_-'--\

D.ate - - . -"- CC

Special Instructions Ordered By: LGleda Patton

1 Project #: 11960

Invoice Total $690.00

Please include all Certificates of Conformance
to Catalog Specifications

Total

Shipping

Tax

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.

( $690.00



07/26/94 07: 08 'p210 824 0419 SUMMRS ELECTRIC 11j002/004

-ORIGINAL.
~ELECTIC M.
C m0 2

ANTý.Ia.14

ýM A POIN4T LA20TORIES
16015 VHADY FALLS ROAD
ATrki( ACCOUNTS PAY~ALE 03EPT.

PACKING. SLIP

15015 SHADY' F~ALLS ROAD
TX ~3:2 ' ELNmjO.~~TX 731,12

IKERiv

29-3UN4'19ý4 03-OUL-1940 Ou- Tr'uck PC 243 .0 0h tZ

_ _ _~1 t h NPi ' a A 'tk

F'r2ijht, if.

8i, A2 E -8 ST R
's 0 OFT DRAWN BAR.E C

;?06229TE
STD CABLETI

'~1*

33500:

~4*. **j

14.;0 £0

sue 70:4

FREIGHT -

TA X
TOTAL

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

.4

5. 4

- . I....~I I . I I

L216 " 94 B: 05 210 824 0419 PAGE.882

SOLD 70.

1121-Q.

-I

I.001)

arppl ici

-t.

mar

. I



SHIP TO:

SUMMERS-SAN ANTONIO
2400 BROCKTON
PO BOX 17747
SAN ANTONIO TX

SHIP/SPECIAL INSTRUCTIONS:

PP/ADD FOB ORIGIN
MARK P0 # 510026009

510026009

ORDER N'

SERVICE WIRE CO.
MANUFACTURER

743-86M1 PITTSBU . PA (41Z1325-1666 HIJSTON. Tl

0: 355686

78217

S,79o67^
1ll Illlllllll11111111 I 111111111

*66287011695* MFG DATE

BASTR7SD8
8 AWG 7STR
BARE CU STRAND SD

GROSS TARE NET - -/4

CJLLOUEN. I" GCD X (7Il71D&7-MM

THIS fllTERlL IS ME

TO IPPIOPRIATE LI.,

lSTh. OR CUSTOMER
STNNRNDSZ AS SPECIFIED

BY THE ORDER.

HE BY:

CUTTING

DRAW I NG

STRANDING

CABLh-I-NG

ARMOR

JACKET

INSULATION

TESTING



07/20/94 12:21 '0210 824 0419

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I h~reby certify that on _____: we, Summers Electric,provided the material called for on your Purchase Order # ectr
on our'. Bill of Lading (shipping documen __).# 0803 __o__i

in accorhdancr w~h oil applicable requirements for shipment, Ieretify.that the supplies that were provided are ofthe-.aIQiitY speci.fi * ed and are in oll respects in conformance with
purchase order requirements,

Dote:
signature:
Title: I e -cg

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/824-1451

311 20 '94 13:18 21o 824 0419 8. I

SMIMERS ELECTRIC 2001/002



Q/A RECE G REPORT
CLIENT/PROJECT NAME T' I -T , REPORT NUMBER 104 - 11 bb
CLIENT/PROJECT NUMBER I Ig )&isAT RECEIVE'D.'1 R

-~DATE RECEIVEDL-z- t-jL
RECEIVED FROM • --j•bO DATE INSPECTED - 9l- -4oL.4PROJECT LOCATION Omega Point Labs INSPECTED BY: _____ _____

UANTITY N C ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. vATL YIN INER EXCEPTION" REMPTKS
Og R r Acce__a Hold RW.

- -

FORM
1/29/93



Omega Point Laboratories, Inc.

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

Vendor:

John Harnett
Summers Electric
2400 Brockton

San Antonio IX 78217

Bill To:

Accounts Payable

Omega Point Laboratories, Inc.
16015 Shady Falls Road

Elmendorf, TX 78112-9784

Order Date Ship Via
P.O. Spec. No

L 44ZI~4 1-Pick up

JItem No.

Special

Description

Gafv Cond Strap-KIN C105-4

"See. Special Instructions Regarding
Purchasing Snecifications for Quality
Assurance Requirements"
QA Approval__ _44______
Date 7-T - -. ,

PO Number:

1134-0

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

Ship To:

Kerry M. Hitchcock

Omega Point Laboratories, Inc.

16015 Shady Falls Road

Elmendorf, TX 78112-9784

Date Required Terms

17/22/941

Quantity Unit Extended
Ordered Price Amount

j Ordered Price I Amount
-r 

i

$2.36 $16.49

instructions Olrde~reda lea u;+h,..

Project #: 11960 -TU.op 1
Total

Shipping
Tax

Invoice Total $17.76

$16.49

$1.27

PURCHASE ORDER

Please include Certificate of Conformance

[Description
1"

Instructions 
('•rd•r•H Rw. k'=rr•, W;*,-k^^^•.

P.O. SDec. No.



SUWNER
ELECTRIC
C.OMPANY

Summe Groa l.L inIW

: 2400 BROCKTON
SAN ANTONIO, TX 78217

CONTROL PACKING SLIP

r-:-. ,NUML R. 08:33

22-JUL-1994, 08:53

SOLDTO: 08643800
OMEGA POINT LABORATORIES
16015 SHADY FALLS ROAD
ATTN: ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112

SHIP TO: OMEGA POINT LABORArORIES

2400 BROCKTON

SAN ANTONIO, TX 78217

PICKED CHECKED DATEBYBYmm
MASTER FORM *2250

CUSTOMER
SIGNATURE



4'210 824 0419 SUMMERS ELECTRIC

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on _________ we, Sinners Electric,provided the mater.iai called for on 'your Purchase order #./3•on o.ur. B.i.1I of Lading (shipping document) #. . 1o QLln cacordonce- with a11 Opplicable requirements for shipment, Ifurther cerrtify that the sul'ies 1:hat were provided are ofthe-quvaitys.pecifi.ed and are in all respects in conformance withpurchase order, requirements.

DaGte:4
Signature:
Title: / b . A--_.

0 2400 BROCKTON
"P.O. BOX 17747SAN ANTONIO, TEXAS 78217
2051=2/8.4-1451

JUL . ~ '• :G 0621 9 4.41 P F•

07/26/94 07:10 Q004/004

AL 2ý '94 013 * 06 210 924 0419 PPt;E. W4



CLIENT/PROJECT NAME =-S- / Z T1 ,A
CLIENT/PROJECT NUMBER \ \kot.n-91'I gS-"?4%'112s
RECEIVED FROM-A y.LE,'•
PROJECT LOCATION Omega Point Labs

REPORT NUMBER IV I . . b
DATE RECEIVED "- .

DATE INSPECTED - ,*2-[-

INSPECTED BY:___________________

UANTITY CEACCEPTANCE
O. MAIL QEC r COTAINER EXCEPTIONL REMARKS

ITEM DESCRIPTION P.O . NO. I.D. No. Y,/N Y iM ' gR AE TA,

kscý~ kxu;x ±LDoo t6 0&-yu

Order n~~~n'• n .... ...... ;:QIHodIn In

FORM
1/29/93

Q/A REC IG REPORT



PURCHASE ORDER

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

Bill To:

Omega Point Laboratois,, Inc.

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

PO Number:

1141-0

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/18/94 8-22-94

Quantity Unit Extended
Item No. Description Ordered Price Amount

Junction Box
12ga 12"xl 2"x60"

"See Special Instructions Re•ring
Pl!rchasing Specifications fnr Quality
Ps,',,rance Requirements."
OA Approval
Date R -\q -t4

$186.00 $186.00

ff I__ _ _ _ _ _ _ _ _ _ _ _ L_ _ _ _ _ _

Special instructions Ordered By: Kerry Hitchcock

Project #: TVAITSI

* -7

Total

Shipping

Tax

$186.00

$14.42

Invoice Total $200.42

Must meet NEMA 1 specifications.

Eq



ELECTRIC
A Su~mmer Group Inc compan1y

m'21400 BROCKTON
SAN~ ANTONIO, TX 78217

SOLD TO: 08643800
OMEGA POINT LABIJRvOR1ES
16015 SHADY FALLS'ROAD
AT{I(: ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 780112

CUSTOM ER PýCŽINGCj Lrp

U G194,10:43

SHIP TO:

OMEI3R PoiNr LABORr~rORIES
16015 'SHADY FALLS ROAD

ELM1ENDORF-, TX 78112

t ,~USTOMERPO NUMBERJBNM OlC TYPE

* RE AE- SHIP DATE SHIP VIA FRT SLS 1AX TERMS

B-AUG-1994 18-AUG-19 Our Tr-.? 3' )' O~i e Q~

LINE [ ry. ORD.' ary. Bfl. 1 QTYý$HPIP PART NUMBER BIN LOC. S UNIT PRICE IUMI -DTENDED PRICE

WELDED END

PAD

Freight,

*DESC

0 1 MS? 2 12 if s 0

S 12X60 FLAr COVER

f appl icable*',

RIPTION . I IUPCI

13 :.. 0 'l E

12 GA., 4N E MR. 1-

to be billed later

i~SUB rOTAL
FR~EIGHTr
TAX
TOTAL

14.42
20.1 '42

cY
c-O

i

i i . NU~O~la rJm w -Z.

PICKED CHECKED DAECSTOMER
-YBYSIGNATURE I

I I

4



.'t" - I Qý U V41 A.L d - .- Vý*t

'- ( , '

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hbreby certify that on u-' we, SLumners Electric,provided the mote.r.ll cal.led for on your Purchase Order #
on our B.i.lI of .Lading' (shi ning do*ciument) .#* O-#(10o ,
In accor~dance. with oil1 Opplic.. ...... I-1able requirements for shipment,I
further certify that the supplies that were F-,vtded ore of
the ulUty .specifi.ed .nd are in all respects in conformance with
purchase order. requFrements,

D' gate: : - •

Title: /, .14 , 5A -f.".

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
5121824-1451

210 824 0419 PAGE.004SEP Z? '94 10:12



QIA EC ING REPORT
CLIENT/PROJECT NAME S~I/~~
CLIENT/PROJECT INUMBER- I~~-~ ~ F)T -tq7 4; -

RECEIVED FRO
PPnlIF('T I flC.ATIAM ('I mo n~ DnInt I ~he

REPORT NUMBER 14 2ýZ I t9 too
DATE RECEIVEDD2r : 2SLZ7 -9
DATE INSPECTED DIA -t-

)ot*D CERT.

ITM ESRITIN .O N. UANTITY - ID O MATI M E CCD A EXCEPTION ACCEPTANCE REMARKS
ITEM~~L~ DECITO P.O.Q. NO -w Jul -.D No .L!/N Y/ tfEG. -p Hold

I1AY -A Ao PI1 _~_

-4 ~ ~ ~K~-x- Y XY 6 - -

dalaa__ oyaL, t s 5T- Kwjtib--!/9 Y Y__b6

sa4ýe4& s 3 7? 0 PP PL63ooS2 Y 01ý
AUAQ (0 W'x

FORM

1NPCE BY:9

D i t I Kmuld v L-1 ta bi

O/A REC



PURCHASE ORDER

Vendor:

Bill To:

9f Ii
Omega Point Laboratories, Inc.

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

PO Number:

1145-0

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/24/94 TTheir Truck T I I
Quantity Unit Extended

Item No. Description Ordered Price Amount

4" Steel Locknut - BPT 110

Galv Cond Strap - KIN C105-4

Galv Cond Strap - KIN C105-3

Galv Cond Strap - KIN C105-2-1/2

Galv Cond Strap - KIN C105-2

Galv Cond Strap - KIN C105-1

3" SQ Head Plug - APP PLG300S

$6.60

$59.00

$25.65

$7.90

$26.20

$9.50

$38.19

Total

Shipping

Tax

$1.65

$2.36

$1.71

$1.58

$1.31

$0.95

$12.73

I I ____________ I _______________

Special Instructions

Please include Certificate of Conformance.

"See Special Instructions Regar,
Purchasing Specifications for Qu
Assurance Requirm enrs."o
QA Approval 91 t
Date________

Ordered By: Kerry Hitchcock

1 Project #: TSI/TVA
$173.04

$13.42

Invoice Total $1 86.46

p

Summers Electric
2400 Brockton

San Antonio IX 78217

(



SUWMERS
ELECTRIC

A Summws Grou. inc. COffW"rr

~~ 3.L W. .JOSEPHINE

SON ANTONIO. TX _78-21-2

086t438B00
SLTO: OEGA POINT LABOR(ATORIE9

16015 SHADY FALLS ROA4D
.ATTN: ACCOJUNTS PAYABLE DEFT.
ELMENDORF, TX 7811-2

CUSTOMER PfIC:(!NG SLIP

178378001

164-AUG-1994, 12:[5

SHIP TO: OEAPITLBRTRE

3101 W C_'CSEPHTNE

S-AN ANT3-NID, TX 7B2ý12

0 4 BPT 110

0. 25KIN C105C-4
G2 A gL V C 0N D 3'T R 1AP

1 ~GALV COND STPAP

5 K N 10 5 -2-1 -1/
GALV CONO STRP4

0 2) K I.N C 10 5- -
64L.V COND

o 10, KIN 01,OS-i
: GALV COND

- A,'

17 
, 

*-~'~ 

-,

II

75-445

17 -A - I

59 4 -2

75330

S, I Ap

SST R AP

15 3.4 3C

121.00C

95.05

SUB TOJTAL
FRE TGHT

T q X.
TOTAL

I MASTER FORM *2263 SE-T)

PICED T~7CHECKED DATE
BYKE BY

13 34 . 3:

14 57 2? £



A &mmruGmw. Inc. comany

2400 BROCKTON.
SAN ANTONIO, TX 782117-

SOLDTM: 08643800

OMEGA POINT LABORATORIES
16015 SHADY FALLS ROAD
~A TT N: ACIOUNTS PAYABLE DEPT.
ELMENDORF, TX 7811-2

CUSTOMER

SHIP TO:

c~AS'MRP0NMER, - JBNAME -CONTACT

L-45 Q

P'ACKING SLIP%1 ý

OM4EGA POINT LABORArORIES
16015 SHADY FALLS ROAD

ELMENDR TX 78112

1 TYPE 1
-. I

- IK E RR Y IDELI
ORDER DATE -S(PDATE .. ISHIP VIA FRT I$LS TAX TERMS

I-AUG-1994 24-AUG-19 94 O ur Truck P C 236 0 00 10th, Net 20t h
.JNE arY. ORD. CITY. fLO. arY. SHP. PAqNUMBER w BIN LOC. ýT UNIT PRICE JUMj EXTENDED PRICE

- DESCRIPTION 4 UPC

3 U/ 3 A 11 1 P PLGi3 0 0S
3-IN SCQ HEAD PLUG

DELIVajER

65260
4.

0 OM)&R_"iET IS OK

SUS TUTAi
FfREIGHT

TOTAL

* ,-. 0

)

I I .!lt

/

PICKED 'M !CHECKED fl7DATE
BY .. - BY j j

CUSTOMER 777
*SIGNATURE -LL,~rŽ~/.

PAKNG$PNUMBER PAGE

L81360401 ~1

4 -AUG6- 19 94 , 12 :16

38. 1 '_4

.0 0

4 11

MASTER FORM *225C



09/27/94 09:16 V210 824 0419

908

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

[ hereby certify that on we, * SLumers Electric,
Provided the matce.rhial co'laed for on your Purchase Order #
on o.ur..B.ill of Lacdiing (shipping document) .# b9 36 0,'Y-1
in accordance with all applicable requirements for shipme.nt.-
further certify. that the supplies that were provided are oftheqqu(iity specif.ied and are in all respects in conformance withpurchase or.der, requirements.

D at e~_______
Signature:g• . ' •
Title: " L.,cb-

2400 BROCKTON
P.O. BOX 17747

SAN-ANTONIO, TEXAS 78217
5121824-1451

SEP 27 '94 10:11

q4oo3/oo4SUMMERS ELECTRIC

210 824 0419



9210 824 0419 SOIMERS ELECTRIC

909

ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on 8 '4"9 w9 we., Summers Electric,pr.ovided the mate.rlao .col.Ied for on your Purchase Order #on o0ur r.Bf.l of Lading (shipping document) 
___8_____o__

in accordaonce w.ith all applicable requirements for shipment, 1further certify* thot the supp'les that were provided are of
the*.quality speciftiecld and ore in all respects in conformonce withPurchase order. requirements,

Date:_______ __
Signature:
Title: 11-*51'bE Sfc-SS

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/824-1451

210 824 0419 PFIGE.002

oo02/00419/27/94 09:15

SEP Z? 194 10:10



0/A RECKING REPORT
CLIENT/PROJECT NAME
CLIENT/PROJECT NUMBER
RECEIVED FROM
PROJECT LOCATION

7-11/A /7--5/
// f &,Q Z~

-~ Ak~i $L~,-97'eA&l5
Omena Point Lahs

REPORT NUMBER 1170- //6
DATE RECEIVED_________________
DATE INSPECTED 1/0/Z/1 'Z

INSPECTED BY: ýf

cOMD CERT.QUANTITY COATL rlEM.CW ACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. YMN YIN Erf EXCEPTION CEP REMARKSOrder RL121 n RaAr~l

-1;te -a 1-f j -m -15 -c, koe-- -- -

FORM
1/29/93

- / 1;1-e. ' Sc--,e s 7 .el-pi 5

PRQjFQT LOCATION 0 Ana Point ab.,,=



PURCHASE ORDER

Vendor:

Sue Messerlie
B-Line Systems
509 West Monroe

Highland IL 62249

Bill To:

911
Omega Point Laboratories, Inc.

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

PO Number:

1157-Q

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

9/28/94 TUPS Red Label I I I

Quantity Unit Extended

Item No. Description Ordered Price Amount

12" steel cable tray
248P-09-12-144

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval
Date ', - .c-9

Special Instructions
[See attached purchasing specifications and

Quality Assurance Requirements.

Ordered By: Constance A. Humphrey

I Project #: TSI-97553-55

$0.00

Total

Shipping

Tax

$0.00

Invoice Total $0.00



VSA A~o9142til) VEND OR PURCHASING SPECIFICATION ANC

QUALITY ASSURANCE REQUIREMENTS

Vendor '6 /,-z
PAGE 1 OF 3 Purchase Order No..152•

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

ElSeller shall furnish all items on this Purchase Order in accordance with
Quality Program approved by Buyer.

2.0 QUALITY VERIFICATION. When additional quality verification activities are required as a conditior
to this procurement, invoices will not be paid until satisfactory completion
of such activities. Excessive rejection rates may result in removal from
buyer's Approved Vendors List.

Receiving Inspection - Buyer shall inspect items upon receipt to verify
compliance with purchase order requirements. Rejected items shall
be returned at sellers expense.

LI Independent Laboratory Tests - Samples of materials furnished shall
be tested independently for conformance to specification requirements
proir to final acceptance. Rejected materials shall be returned at sellers

LIexpense.
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. OR are in buyers possession.

3193



PURCHASING SPECIFICATIONS
PAGE 2 OF 3

913
VENDOR DER NO. 913
PURCHASE ORDER NO. //~242

1i Certificate of Compliance/Conformance Required - Certification that materials
and/or services comply with purchase order requirements. Certification shall
reterence purchase order number and traceability numbers (when applicable).

El Certified Test Report Required - Certification that material complies with
applicable material specification(s) and the purchase order. Include actual
results of required tests.

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

-- The buyer reserves the right to audit your facility to verify compliance with
purchase order, code and specification requirements with minimum of ten
(10) days notice.

Shipments shall only originate from facilities approved by the buyer.

El Buyer reserves the right to inspect any or all work included in this order
at seller's facility with as early notice as practicable.

5.0 IDENTIFICATION

Seller shall identify each item with a unique traceability number by physical
marking or tagging. Traceability numbers shall be traceable to certifications
and packing lists.

r-l Seller shall identify each container with a unique identification number. The
identification number shall be traceable to certifications and packing lists.

6.0 10 CFR, PART 21

rZ1 The material. eauioment and/or services to be furnished under the orovisions
of this purchase order are involved in the testing of basic components of a
Nuclear Regulatory Commission (NCR) licensed facility. Accordingly, the seller
is subject to the provisions of 10 CFR, Part 21 (Reporting of Defects and Non-
compliance)

3



PURCHASING SPECIFICATIONS
PAGE 3 OF 3

VENDOR 0-AV Ai.•

PURCHASE ORDER NO. /15--

7.0 PACKING/SHIPPING

El 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 • DATE_ __/____

E013M
3M3

914,:



10/06/94 18:52

SHIPPING ORDER
'IS '5,61 4 0

V1 800 682 1569 B-LINE HIGHLAND
j-, I/

s B.LDIE SVSI!MS INC
309 Vint Monme Sbtin
U1014"nd Miami 622A9.0326
phoac 61946"-184

4ifilF.A

IQ002/002

RSI 892-926! 9
SYKI

0026073
SOLD TOt

OMIEGA POINT LABORATORY
16013 SHADOY FALLS RD

ELIMENDORF TX 78112

SHIP TO:

OMIEGA POINT LABORATORY
16015 SHADBY FALLS RD

ELMENOORF TX 78112*

8 PAGE NO. I OF / TERMIS - NET 307-.--

4 -CUST. OMER NO. DATE RESVE - LAST SHIPPED NPIN Ar VIA C.PDQG

2 11579 xi x
9 ?~~~~/29?? 00/941l

2

7 8800 E TROY TROY 10/03/94 54Ps 0/ 7-7 1 -7

S/0 112ý

1PR

24SP07-12-144 STR SECTION ITH 1p;
BUNDLE(S) OF P C (S) E A.

-1.4200 9/29/94 UST. 36.1600 971-3204 J,~

?ZNM-8004 SPLICE PLATE I Ti h
LOCATION: 1002 H05-2'

CARTON(S) OF - PR(S) EA.

USIT. 2.4001) 703-0000 ML~

Mf TROY To FOLLOW

TOTAL WEIGHT7,20

A AGE CLAIMI MUST BE REPORTED IN WRITING TO
lWITHIN TEN (10) DAYS FROM¶ DATE OF SHIPKiENT.

6 '4 1:521 808 662 1569 PACE.002

CPU 102 A

OCT 6 194 16:52



10/11/94 15:59 •'818 554 1917 B-Line Systems [1002

91.6CERTIFICATE OF CONFORMANCE

P. O. No.: -r 7

SPECIFICATION: •7-A ,-- -z 7"

PRIME VENDOR: B-LmNE SYS'TMS, INC.

SUPP ,, 11,1*~

REV. -

REV.

A" ii r

ADDRESS: 509 WMST MONROE ST.- HIGBLAND. ILLINOIS 62249

DESCRIPTION OF EQUIPMENT: . ?Z. ,

IDENTIIsCATION: ON AACHED SHIPPING ORDER 9'7 Z- 7- Z- (

APPROVED EXCEPTIONS: ,,A'"

M.T.R.'S ATTACHED: Lo!'

SUPPLIERS CERTIFICATION

This is to certify that the products identified herein have been manufactured/supplied
under B-Line Systems approved quarity assurance program and are in comformance
with the procurement quality 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

OUAI JT ASSURAN-CE INSEEC-IOR "

TitRle

Date

Og niz SYSMS.nOrganization

B-LINE e SYSTEMS. INC.
S0W Wet Monroe Stratd

OCT 11 '94 15:55 618 654 1917 PAGE.002



80'-2'- 3 9 67 5F (It
P. 0. Box 840, Harrison, Arkansas 72602-0840 (ARFW)

-FA2I0RT DILL NUMSEV
Refer To ThIs Number

014 6371503 Rn III I 1111111 III 11111111 If 1111111 liiiiilli I liii 11111111 ilii ii
CONSIGNEE I I-
I-----------

0I22 1 '44 1

OHEi;A POINTr LOB0PATORP)

LL. 1-I r- IU IUFJ. -

PI H DE C IPTO WT (LIS NMF CLAS ITET 
ýA

B LINE SYSTElIc'

F: 1 Tr (-`iRFW' DCIIZ[

P30671
ORIGIN, 

DET.
STL ,T

81.8

II I
PO1*: 11 T'5

3RYACESý BRIA-I'TETS [101 LI liPý S
31/1611 OR. THITC4.4E
7:ýŽBLE RAI-T' ' TPW-V0'E TROULGHS OR.
'ABLE (.kI(AY SIL 16 GA OR THICK<ER
3ECTIOll 7 SIGIAED

I I I

I () 4 60 '(.* - IIY'

Oft1220-01

tRECEIVED IN GOOD CONDITION EXCEPT AS NOTED DELIVEREDIFIRM:ý% IEREDBY-
L0 v

2)T7

DATE:

I

0mr,

-7-1 1 -.



Q/A RECW NG REPORT

CLIENT/PROJECT NAME 1 51 / 'A-V P REPORT NUMBERJ1A DQ'- 10 b?)CLIENT/PROJECT NUMBER I I cV1O -07%7-0o- q733-35 DATE RECEIVED ' (o -t4
RECEIVED FROM . .< . DATE INSPECTED E- --PROJECT LOCATION Omega Point Labs INSPECTED BY: _____

coMD CERT. ACPAC

QUANTITY MATE RECD CONTARX ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MANT EXCEPTION REMARKS

ID I C b

_______~ ~;/ F- L -- - - - - - - -

FORM
1/29/93



PURCHASE ORDER

,$* Jg.

Vendor:

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Fails Road, Elmendorf, TX 78112-9784

(210) 6358100 FAX: (210) 635-8101

PO Number:

1142-Q

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

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/19/94 Their Truck 8/22/94

Quantity Unit Extended
Item No. Description 0ree Price Amount

P1000 Channel

P1001 Channel

P2558-40
4" pipe straps

P2558-10
1" pipe straps

"See Special Instructions Regarc
Purchasing Specifications for Qu
Assurance Require enQA Approval 0- M

Date T-iq -q4

ing
ality

$0.00

$0.00

$0.00

$0.00

________ 1. J

Special Instructions Ordered By: Constance A. Humphrey

Project #: -"VA/ T-5'
Total

Shipping

Tax

$0.00

Invoice Total $0.00

Please include all Certificates of Conformance
to Catalog Specifications

-- - - • | =

Ship To:

(



U.S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

920

PHONE 829-704

Sold To: - L( - L-• Date: St•-/'•,

Invoice: 21630
YOUR ORDER NO. JOB NAME

Terms: 2% - 10 days, Net 30 days

..... - -,. -- DESCRIPTION LIST UNIT DISCOUNT Ai•Oi"

!--oIC) ~' ~'. Li

Red Tax Exempt

TAX

TOTAL
IReceived



U. S. SALES COMPANY., INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

92i

PHONE 829-7044

Sold To: 0t'c C- FA7 t Date: I-"

________________________________Invoice: 21664
YOUR ORDER NO. JOB NAME

Terms: 2% - 10 days, Net 30 days

QUANTITjrY -DESCRIPTION LIST UNIT DISCOUNT AMOUNT

44 KL~-~~~ S7* _

ReceivedBy -JC ( . ,

7

E~Tax Exempt

.7

TAX

TOTAL
I



U1.S. Sales Co., Inc.
318 W. MELRosE PLACE

SAN ANTONIO. TEXAS 78212

(210) 829-7044

August 30, 1994

CERTIFICATION OF COMPLIANCE

Cimega 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

922



Q/A RECLWI
CLIENT/PROJECT NAME S I,/-nTA c

4iG REPORTit REPORTNUMBER l4,'X "______

DATE RECEIVEDz•" -___-__-
DATE INSPECTED_________

INSPECTED BY: •-• ti- t

SC .ACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. MAIL FNCD 0W4AER EXCE ACCEPTA REMARKS
9rdffl Rpr'iY N n R/,nI p

-- -o -r2 UI.B

_ _ _ _ _ _ _-A -'> a - - - -ý -~ -v - -

FORM
1/29/93

' 911 ts--F, 9 1 S-A-j-6CLIENT/PROJECT NUMBER 9R119 -32, • - 3 9

RECEIVED FROM L,.'. t

PROJECT LOCATION Omega Point Labs



Omega Point Laboratories, Inc.

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

Vendor:

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

Bill To:

PO Number:

1142-0

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point 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 1

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. P1000 Channel 20' $0.00

2. P1001 Channel 40' $0.00

3. P2558-40 40 $0.00
4" pipe straps

4. P2558-10 10 $0.00
1'" pipe straps

"See Special Instructions Regar, ing
Purchasing Specifications for Qu lity
Assurance Requirement ."
QA Approval - 0?
Date 1ý - g - q

Special Instructions CDrdered By: Constance A. Humphrey

Project #: 7"5,/
Total

Shipping

Tax

$0.00

Invoice Total $0.00

PURCHASE ORDER

Please include all Certificates of Conformance
to Catalog Specifications



U. S. SALES
-9.2

COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: , - L.--• Date: -/Z4

Invoice: 21596
YOUR ORDER NO. JOB NAME

- ANT -9 ESCRIPTION.

C L.

- - - ( ~~*S.Z.SZ

Terms: 2% - 10 days, Net 30 days

Received By

4/<

C-V 4 le-4



926

f.S. Sales Co., Inc.
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212
(210) 829-7044

August 30, 1994

CERTIFICATION OF COMPLIANCE

OCnega Point Labs
16015 Shady Falls Rd.
Elmendorf, Texas 78112-9784

Attn: Cleda

Customer Order No. 1142 Q

Material: 20' P-1000 (PS-200)

40' P-1001 (PS-200 2T3)

10 P-2558-10

40 P-2558-40

This is to certify that the materials shipped to fill the above

order have been manufactured in accordance with standard manu-

facturing procedures and specifications for these products.

U. S. SALES CO.

Johnny Boyd, President



0

I 
, n5,

Q/A REC ING REPORT
CLIENT/PROJECT NAME 1 /-FVA
CLIENT/PROJECT NUMBER lREP-OR-199-9"7 -3,DATE RECEIVED 4? - *1.f
RECEIVED FROM___________,________ DATE INSPECTED 9- 3-n -'4
PROJECT LOCATION Omega Point Labs INSPECTED BY:

UANTITY CO cE ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. MATL F/N IWNTARITY EXCEPTOE ARKS
y/N Y/N "Mj.9ryREAK

29Z~ -cma -ceo -ol - - -- -

FORM
1/29/93



PURCHASE ORDER

Vendor:

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Bill To:

92s
Omega Point Laboratories, Inc.

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

PO Number:

1148-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/29/94 TTheir Truck -- F8/30/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

Hilti Bolt 1/4" x 2-1/4"

Purc•--.ne. f.*!ii- fr Quality

ASstrur-.,, R-quire t
QA A'proval,____. ____
Date - q 4

200 $0.00

Total

Shipping

Tax

h .1. .L J

Ordered By: Cleda Patton

I Project #: TSI/TVA

Invoice Total $0.00

$0.00Special Instructions



_____®I___ No. 45'353-01
'*IST ORIGINAL* *FIRST OR

13635 STEMMONS FREEWAY

;*ERS BRANCH, TX 75234

OMEGA POINT LABORATORIES
•601-5 SHADY FALL ROAD

) ELMENDORF TX 78112,

0-

114 98Q
ORDER # SLS # SLS NAME

4.59353-01 1750 RICHARD

SHIP LOC.

CARPENTER R

,CCT. # ACCT. NAME AND CUSTOMER PURCHASE ORDER NO. DDAATT

298917. OMEGA POINT LAEORATORREc 58-07-01

114.30

O..R . LING HILT: CU3TOMER SERVIE

)TLI DAVITO E'T 6109

ITEM #

00045,36055

ITEM DESCRIPTION

K..IK BOLT IT 14-,1Z4I: I O,-XI

END OF SHIPPER ±

I5 CLASSIFIED AS A LARGE

9- 3 0T'

SHIP

B U _ - fEI~s c

BIN-LOC SHIPMENT MODE

LLOCAL Dý BUS

DTRUCK AIR

[UPS IN

CARRIER

iBILL OF LADING #

FREIGHT COST

CHARGE TO CUSTOMW

D: YES 11NC
NO. OF PACKAGES

WEIGHT

----- -LBS ----- OZ

DATE SHIPPED

PICKED BY

GC
CHECKED BY

-CEJVED BY * ATE RECVE

i-LE _ _ _

929D

NOTES.
CLETA

CUST. P0 #

I)RDE' DATE

)8/Z 32, 9 /4

XZ-REF•

02-6(1-92) 000964502 pACIQNG SUP SUBJECT TO TERMS AND CONDITIONS ON REVERSE SIDE



=6-1 =T I 1. I~~ I 1 * INo.
"FIRST ORTGII,7AL* *F~S ORIGI',lTAL* * FIRS'T ORIGINAL*

13635 STEMMONS FREEWAY 136235 STEMMOINS FREEWAY
lifERS BRANCH. TX 75234 FARMER-s- BuNCH, TX 75Z34

OMEGA POINT; LABORATORIES
16015 SIIAD..Y FALL ROAD

930
453530]

4 33-

H
OM01EGA POINT LABORATORIES

p 16015 SHADY FALL ROAD

ELMENDORF T X 7 S 112-
T
0 ELMENDORF ST lK 7/ 8 1i-

NOTES:
CLETA

OUIST. PO #

)RDER DATE

18 /Z 0/9 4

0-

114 8Q
OFDER #

459353-01

ACCT. NAME AND(

SILS NAME

RC HARD

ORDER NO.

1771 OMECA pOINTT lA'Qn&T0R7EE

14Q

rRHITK YOU FOR ....~*'q~TCUSTOMER SERVCE 7-c-
DICIK DA VTTO EXT 6109

ITEM # 'A ITEM DESCRIPTION

10004'1 3605KV!1 K B 0L T 11 14-2 0 0/X
E ND 0OF SHIPE - - L

HI'TI 1.5 CLAOSSIFITED AS A L ARGE

IECE[VED BY

cop

NrOTES:
CL ETA

CUST. PO #

0-

11. 14 9 0
SHIP LOC. -REF --F#=7

CARPENTER 9 9'991:~2

1*- 3ý- .31 1- r) 10

202 (-9) 006402Y SUBJECT TO TERMS AND CONDITIONS ON REVE§ 0-
ITLE

:M2-6 (1-92) 000964502



Date: September 13, 1994 4outh122AEtAve.
P.O. Box 21148

Customer: Omega Point Laboratories TuPhon OK74121Phone (918) 252-6000L~
Telex No. SM81 24Customer P.O.: 1148-Q FaxNo. (918) 252.6588

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 ASTM Specification A510 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
Al08.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Hex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI BIB.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, BEB-NQP-101 Rev. I, dated 01/94,
10CFR part 21 and 10 CFR 50 Appendix B. Additionally, they meet the
requirements of the above referenced purchase order number.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

3M
coc2a

SEP 13 '94 14:54

'&1 918 252 6558 HILTI FUR09/13/94 14:52 4002

1 918 252 6558



• i-n i

CLIENT/PROJECT NAME Tc". -T'VA
CLIENT/PROJECT NU.MB.E.F p _4A•-r-'' "
RECEIVED FROM OM-,.
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 115 l'" It•
DATE RECEIVED 0-q 0

DATE INSPECTED ° -9
INFRPFCTFI'l RY" (1 • /,'

UANTITY COW CET. ACCEPTANCEMAIL F•1 COTAINER EXCEPTION• REMARKS
ITEM DESCRIPTION P.O. NO. I.D. NO. MAN Y/N FE mCW 'rr -CEelt

i I

~A L~T Ib% I) S-1 IT.0 X y~

FORM
1/29/93

I"• I A rll I-" J"• 1%



PURCHASE ORDER

Vendor:

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Bill To:

Omega Point Labora,9rtesýAnc.

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/31/94 Their Truck 8/31/94

Item No. Description Ordered Price Amount

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 Requirments."
QA Approval c._•
Date S'-' k -9 4

200

1

100

Ordered By: Kerry Hitchcock

Project #: TSI/TVA
Total

Shipping

Tax

$0.00

$0.00

$0.00

$0.00

Invoice Total $0.00

Special Instructions

Please include Certificate of Conformance.

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

PO Number:

1151-0

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



,r-

Tulsa, Oklahoma 74146 TIS NO. T/5 NAMt

Phone (918) 252-6000
0 O-NEW ACC'T. 0] ADDRESS/NAME CHANGE C

I STATE I ZIP[ I I I I I I I

1 CTY STATE [ZP

M O1-=Tranm, 0"2=um. O'-3=Tegecom 0--4=Non-Res. O']5Res. CIYZ-ZPIiiiiii I

[] [] 6= 07= TAX STATUS COMPLETE ONLY IF APPUCABLE

T, C3 I-Loca.. 02=State. _3 = F-ed. _4 =NatSoldtoGov,.Agency] T E Ship to T/S For Delivery @ConfirmsPnorWhse. Shipmt.

RDI =Local EO2 -State. Q-3 -Fed. 0 4=Nt Soldt ov.Pro~ect APPROVAL #

U 11 = Office 0 2 = Job Site

YE7SI I NOI IFYESKEYJOBsITE I I

-i.]R CUSTOMER SITE
U' !

PROMO CONTRACT #

__/__ __ I z I__
I / I /•

I /

NOTES/SHIPPING INSTRUCTIONS

DEUVERY: • COMPLETE = PARTIAL AS SHOWN CASH • AMT.
BALANCE TO BE SHIPPED. CHECK # RECTD. $

DRIVER'S UCENSE # STATE EXP. DATE PHONED IN
I I ORDER r7 NAME

LINE TOOL PRODUCT SERIAL NO.
NO. MODEL ITEMS INDICATED BY (*) HAVE UMITED

SHELF UFE. RETURNS FOR CREDIT MORE
_________ ________ THAN (30) THIRTY DAYS PAST INVOICE DATE
! I I I I j WIL. NOT BE ACCEPTED.

I I I I I I I I

SUBJECT TO TERMS AND CONDITIONS
ON REVERSE SIDE.

CUSTOMER'S INITIAS

x WAl n "
Salesmen are not authorized to make warranties
regalIng specific applicationp... 1 ,

CUSTOMER's V tJ - A
SIGNATURE T .

DATE I TITLE ,
%"- •- 9, 7 -OIL<!,-

TOOLS WARRANTED TO OR~r.INAI Po iArsi4AFA nNIi v

TOTAL ORDER

S

TAX

FREIGHT

NET ORDER S

SHIP C.O.D. S

APPROVED BY

DATE ENTERED TIME

S.E. OPERATOR

1NAME /j !
L
L

STREET-

T P.O. BOX

CITY

POINT OF SALE:

KEY JOB ITE:

P.O. 

BOX

T

DATE ENTERED 
I TIMES.E. OPERATOR

FTV%



lIE-
Date: September 13, 1994 640•oSoUth122nd EMAve.

P.O. Box 21148
Customer: omega Point Laboratories Tub OK 74121

Phone (918) 252-000 ITelex No. 686M624
Customer P.O.: 1151-0 FaxNo. (915) 252-6568

Subject: Certificate of Conformance

Quantity: 2 Boxes 3/8Bx 3 3/4 HKBII(Item #000453647)
1 Box 1/2 x 7 HKBII(Item #000453795)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 11L41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTM Specification A510 while the AISI IIL41
material meets the chemical requirements for ASTM Specification
A108.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Hex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI .B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolta conform to the description provided in Federal
Specification FF-S-325, Group II Type 4 Class I, Interim
Amendxment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type III, SCl.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94,
10CFR part 21. and 10 CFR 50 Appendix B. Additionally, they meet the
requirements of the above referenced purchase order number.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

3M
coc2a

1 918 252 6558 PC.003

49o0309/13/94 14:52 el 918 252 6558 HILTI PuR

SEP 13 194 14:55



Q/A RE( ING REPORT
CLIENT/PROJECT NAME I/- uTv -
CLIENT/PROJECT NUMBER I 111(ob 9 "5 .- SE.
RECEIVED FROM PX*LQ- T

PfI•F II:T I rAC.ATIAIMI Nmoan Pnlnt I nha

REPORT NUMBER I"A ,  - , (q )•
-"t DATE RECEIVED ________
157 DATE INSPECTED '/1S/J;4

INSPECTED BY: ____._ _________

ITEM DESCRIPTION P.O. NO.
QUANTITY

I.D. NO.
MATL

Y/N
OIAINER

MIEGRWY
EXCEPTION,

ACCEPTANCE

Aa.... ,I.°, I I
REMARKS

WE2 Qlmdc UNI - - - -i

II §9rbQcDvc'I t iPYA -)4A

FORM
1/29/93

,I'
rl p I I I h_VMS& m u la 32



PURCHASE ORDER

Vendor:

Steve Hood
Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendort, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

P0 Number:

1159-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road
Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
9/29/94 Pick up 9/30/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

Hilti Quick Bolt 11
1/4"x 2-1/4"

Hilti Quick Bolt II
1/4"x4/ -i t ,

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval 0 iitt [i.,,,•
Date_ c ? /.q.

Ordered By: ,leda Patton

I Project #: TSI/TVA

Special instructions
Certificate of Compliance/C,41ýP7 ,

$0.00

$0.00

Total

Shipping

Tax

J __________ I L

Invoice Total $0.00

$0.00



Tulsa, Oklahoma 74146 T/S NO. T/S NAME STORE NC

Phone (918) 252-6000
0]-NEW ACC'T. 0 ADDRESS/NAME CHANGE CUSTOMER I

938

IST ATE IZIPI

C1I= Trans. 012 = MtI. 013 = Telecomn 0l4 = Non-Res. 035 =Res. CITY STATE IZIPI I I I I I I I I
1 = ,Maint. C3 2 = Aenov. 3 = New Const El 4 =OEM | I I I I I
0"5 = Manufactunng 01 6 = Resale C3 7 = Exort TAX STATUS COMPLETE ONLY IF APPUCABLE

0l 1 = Local 0l 2 = State. 01 3 = Fed. 03 4 = Not Sold to Gov. Agency T E 0 Ship to T/S For Delivery ( Confirms Prior Whse. Shipmt.

011 = Local 0 2 = State. 013 = Fed. 01 4 = Not Sold to Gov. Project APPROVAL#

C1 1 = Office 0 2 = Job Site

YES FNO IF YESKEYJOBSITE# I I I I I I
PRHMOI

CUSTOMER SITE

CONTRACT #

/'-5 /,-, A/

i I Kt'f-- / I7

NOI IOF#SI-IiNG INS I MULC I IONS

DELIVERY: = COMPLETE = PARTIAL AS SHOWN CASH - AMT.
BALANCE TO BE SHIPPED. CHECK # RECOD. $

DRIVER9S LICENSE # STATE EXP. DATE PHONED IN
ORDER r7 NAME

UNE TOOL
NO. MODEL PRODUCT SERIAL NO. ITEMS INDICATED BY (*) HAVE LIMITED

SHELF UFE. RETURNS FOR CREDIT MOREI I I ! Ii t THAN (30) THIRTY DAYS PAST INVOICE DATE

WILL NOT BE ACCEPTED.
Saesenar ntIutoizd o ak wrrnte

I I I I I I I I I

I I

SUBJECT TO TERMS AND CONDITIONS
ON REVERSE SIDE.

Salesmen are not authorized to make warranties
regarding specific ap lications -

CUSTOME LSGNA -ýE ,t".• • s,
-ATF/ TIL

WI__TOOI.• WARRANTED TO ORIGINAL PURCHASER ONLY

C.USTOMER'S INITIAL

x

TOTAL ORDER

$

TAX

FREIGHT

NET ORDER $

SHIP C.O.D. S

APPROVED BY

DATE ENTERED TIME

S.E. OPERATOR

000965350 - F-333 (21921

B NAME
I

L STREET
L

P.O. BOX

OCfTY

NATURE

SOLD TO
OV AGENCY

I MARKET

SOLD FOR
GOV PROJECT

POINT OF SA

KEY JOB Sl II
m



10/14/94 12:10. V1 918 252 6558 HILTI PUR 4 , 002/002

O Date: October 13, 1994 640 South 122nd EaaAve.
P.O. Box 21148

Customer: Omega Point Laboratories Inc. Tulsa. 0K74121
Phone (918) 252-6000
Telex No. 6868124 4rCustomer P.O.: 1159-Q FaxNo. (918)252-658

Subject: Certificate of Conformance

Quantity: 2 Boxes 1/4 x 2 1/4 HKBII(Item #000453605)
1 Box 1/4 x 4 1/2 HMII(Item #000453787)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 1IL41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTM Specification AS10 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
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 304a Stainless Steel.

C. Hex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolts conform to the description provided in Federal
Specification FF-S-325, Group 11 Type 4 Class 1, Interim
Amendment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type IIn, Sm.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

JM. coc2a

1 918 252 6558 PAGE.002OCT 14 '94 12:12



0/A RECL"VING REPORT
CLIENT/PROJECT NAMELXT[LLV. RFPC)RT NIJMRE

64A'

0,RATO~ PROJECT LOICATION
%U

Omena Point Labs

R PAO~) -j1196O
17- 96 -q4

F)

IMQPFCr'Tifl Rym 0U -V

QANTITY 'ora CEACEPANC

ITEM DESCRIPTION P.O. NO. - I.D. NO. MATI IECO CONTAIER EXCEPTION, REMARTANS
Ordal~~a= rt n y/~N YIN INTERITYI cetU1 LREAK

At N& JA 0 1e-~l-A~ rJ_

C____ k) C4 V

FORM
1/29/93

CLIENT/PROJECT NýMBER I 1, j,-c1I-814g7c qltx57-40 DATE RECEIVED.
RECEIVED FROM D\Lw4z--~LfATE INSPFC.TF



/ftfW WESTERN, INC. &UAt

623 OLYMPIC BLVD. P.O. BQX 1399
MONTEBELLO, CALIFORNIA 90040-1399

TELEPHONE (213) 723-8919
FAX (213) 728-5023

Ramsey Electric Supply Co.

2310 Rosaville Blvd.
Chattanooga, TN 37401

PAGE 

I

14739

Omega Point Lab
16015 Shady Falls Rd.
Elmenidorf, TX 78112

At.tn: Jim TVA Field Eng.
MARK: 1029342

7/26 /94

2 20030-0012-24
3 06- 1iD79- 1307-012
4 oi5-- ID'(9- 189lb-SO

Iimery Air Frt ACCTif 541-015-053

4" btit Ljadcdle- 1' I, 'ZlW
t'lngd Sti CJover, Stk' 24"W
Adi . R~iser Co~nn. Pair
ftover CIonn~. "FIf 3" Gap

3rd Party Bil

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 18 MADE WITHIN 30 DAYS FROM RECEIPT OF SHIPMENT. MERCHANDISE IS NOT SUBJECT TO RETURN FOR CREDIT UNLESS

AUTHORIZED BY THIS COMPANY.
INTEREST AT A RATE OF 11/2% PER MONTH WILL BE CHARGED ON ALL PAST DUE INVOICE.

TERMS: NO GOODS TO BE RETURNED OR CREDITED WITHOUT OUR CONSENT. GOODS COVERED BY THIS INVOICE WERE PRODUCED IN ACCORDANCE WITH

THE APPLICABLE PROVISIONS OF THE FAIR LABOR STANDARDS ACT OF 1938, AS AMENDED. PRICES ARE IN ACCORDANCE WITH GOVERNMENTAL REGULATIONS.

WHILE PRICES SHOWN ARE THE CURRENT PRICES, ORDER WILL BE BILLED AT PREVAILING PRICES AT TIME OF SHIPMENT.
PACKING LIST

THANK YOU



STOP!
READ THIS NOTICE

THIS SHIPMENT IS !Q~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:
I1. 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 d-o not throw
it away. If you let the carrier keep It. make a note of that on the receipt too. Don't
assume that the carrier or yourself will remember what happened to the items later. If
you lose the damaged material the claim is dead. If the carrier loses it. it's his problem.

2. Make a detailed note for yourself, like 'Bent Rungs, two 1C31-0012-12, returned to
Terminal." The part numbers are on a sticker attached to the part. You'll need this to
reorder and it could come in handy later.

3. Call the carrier's Claims department and they will fax you a damage claim form. They
may send an inspector to look at the part(s). When they pay you, they probably will
want the damaged parts for possible salvage value.

4. Call your Distributor and reorder whatever is damaged. The sooner you do, the sooner
you will have your replacement parts.

THE CARRIER OWES YOU:
* The value of whatever was damaged, and:
" The costs for re-shipping.
For instance. In the above example, you are owed the value of the two pieces of tray and
whatever it costs to ship the two replacement pieces.

Many carriers will ship the replacement pieces free to save themselves the hassle of
processing the claim for the freight. Notify your Distributor of any such arrangement
because in order to get your free shipment, the carrier will usually require the shipper to
note on the bill of lading something like *Ship Free - See Joe, Seattle Terminal.' If this is
not on the bill of lading you'll get charged for the shipment and then you'll have to file a
claim for tbl

IN SHORT:
" 'NOTE IRREGULARITIES ON THE SHIPPING RECEIPT
* FILE YOUR CLAIM RIGHT AWAY
* GET YOUR REPLACEMENT PARTS STARTED IMMEDIATELY
* DON'T LOSE TRACK OF YOUR DAMAGED PARTS!

The carrier wants your, and our, business. Satisfy his needs for documentation and
verification and he'll be happy to pay your claim.

942



Q/A RECFIN( 3 REPORT

CLIENT/PROJECT NAME 1"-Z\ I/ L -L " I REPORT NUMBER ilAQ. - Ici 6(_
CLIENT/PROJECT NUMBER It q•O-7 71 - ?V.57 - DATE RECEIVED -7 - --

RECEIVED FROM 0 ii•uj (A DATE INSPECTED
PROJECT LOCATION Omega Point Labs INSPECTED BY: )fL-LI--.

QUANTITY COMD CEACTN

ITEM DESCRIPTION P.O. NO. I.D. NO. MATL E cwAmER EXC ACCENTEM RK
Y/N Y/N 14TG~nYREAK

FORM
1/29/93



a Southwestern Wire Cloth
P.O. BOX 35608 1831 W. SAM HOUSTON PARKWAY N.

TULSA, OKLAHOMA 74153 HOUSTON, TEXAS 77043
(918) 251-2679 (713) 973-2959

FAX (918) 251-0375 FAX (713) 973-1857

SOLD TO

ORDER NO:
PAGE:
DATE:

REQ. SHIP DATE:

SHIP TO - -

QUANTITY. PATNME

944

SEE REVERSE SIDE FOR ADDITIONAL TERMS AND CONDITIONS OF SALE
PACKING LIST



This Memorandum is an acknowledgement that a Bill of Lading has been issued and is not the Original Bill of Liling. nor
a copy or duplicate, covering the property named herein, and is intended solely for filing or record.

_ - • CTi W/B NO.

SFOB/L NO.
W ORDER NO.

CONSIGNEES ORDER NO.

RELEASE NO

Cannonball Trucking, Inc.
P.O. Box 262523, Hougillm T-eza 77207-2523 • 644-7300

Fax # (713) 644-9431

SMC #5183
ICC-MC 190566

. "ICC E... LOCAL I

F7 .~ SHIPPER TOI:Cý !SIG EE..: 7, IL " ('.'g .£.--, '--o . , •, M- . ./ --J?."

ClTr STATE ZIP CTY . ... Z1 /

LOCATION / DOCK SHIP LOCATION .DOK SH

LEASE RIG. WELL NO. LEASE RIG. WELL NO.

DRIVER TRUCK NO. TRAILER NO. EQUIPMENT USED LENGTH WIDTH HEIGHT

BILL TO: TARIFF MILEAGE REGULATED BY TARIFF

SPECIAL INSTRUCTIONS: .. . PLUS MILEAGE ITEM NO. COLUMN NO.

C.O.D. CHARGE J SHIPPER 1
# PCS. COMMODITY OR SERVICE RENDERED HRS/WEIGHT RATE AMOUNT TO BE PAID BY CONSIGNEE -

L, I fjj' / if . "F Subject to Secton 7 of Conditions os
,aggliceole bill of lading. if this silioment is to

,---- , r t .i .,, . ' be delivered to the consignee without recourse
on tile consignor. the consignor shall sign the
following statement.

The camer shall not make delivery of this
shipment wimout payment of freight and all
other lawful cilarges

nUELrSURCHARGE _ _ _ _ _ _ _ _

If charges are to be prepaid, write or
[ EXTRA STOPS stamp here. 'To be Prepaid.

EXCLUSIVE USE OF VEHICLE REQUESTED
If charges are to be C.O.D. the carrier

accepts no such responsibility, unless
EXPEDITED SERVICE REQUESTED amount is here specified and this section

signed by consignor.

TOTAL )

PICK-UP RECORD (To be completed at Shipper's location) C.O.D. Amount

SHIPPER NOTIFIED OF ARRIVAL LOADING BEGAN LOADING COMPLETED UNIT RELEASED

Date Time Date Time Date Time Date Time Signature of Shocer

Received $
REASON FOR DELAY IN LOADING (IF ANY) to apply in prepayment of the charges on
I hereby certify that the dates and time shown above are correct, the property described hereon.
SHIPPER CO. NAMF BY TITLE _____

SHIPPER'S AGENT Agent or Cashier

DELIVERY RECORD AND RECEIPT (to be completed at Delivery location) Per

CONSIGNEE NOTIFIED OF ARRIVAL UNLOADING BEGAN UNLOADING COMPLETED UNIT RELEASED (The signature here acknowledges only the
amount oreoaid.)

Date Time Date Time Date Time Date Time

REASON FOR DELAY IN UNLOADING (IF ANY) Charoes Advanced
I hereby certify that the dates and time shown above are correct.

CONSIGNEE CO. NAME ___ ___ __ ___ ___ __ __ _BY TITLE

RECEIVE. subject to the cdasecaions and lawfully filed taniefs in efe on the dale oe thesse of thei eig of Lading. the pI•leily descnibed above n apparent good Order. except as nsted (contents and ndion of contents of oadiages
unknown). ma"il, , consigned, and desited as indicated above hfdh said camer (the wd caier being ursteood throughou t conb as ieaning any pemen or corporason in possession of the property under the cnt)actI agrees to carry is its
usual place of iclisery at said destnaton. if on its mute. otherwase to deliver to atohe car imei on the roue to said deestiati. It is nridaifft agreed as to each carrer of all or any of. said property over all or any porion of said mute
desornaeon. agr as to each party at any time intersted in all or any of said prop". that every sevc to be pesfor hereunder shag be saired to ad the big of fading temis and conditions in the goveming c onssrica on us lhe date of sniomeflt.

Shipafro certfies that heeis fannliar weth all the blld of ladling tierms anid conditins at the govseeseg datnifcaton arnd the Sai terms and candiltime ate hereby agreed to by the shipper and accepted for himself and has assigns.

SH 7P• R'S NAME -.- -'. / RECEIVER'S NAME
I< 

":  
."".-- ":I RECEIVED ABOVE ART'CLES IN 000 0 DER CONSIGNEE,, / - ATE - ,-AT'

.Jn vsbetween two ports by a carner Op water. the law nisuitea that the bi of ladig shad s=tat e wfwthe as ewanes or sftpee's wn
ethe rate as dependent en value, strippers; are im e to state in niteiv the ageed

5 leof property hereby specifically oaled by the shipper to be not esceuing: S per
O F C arid agreed that payment in tun for woiedork d heireunder awl be dine esaier (7 days idler dwal heireof arid itnot paid e luhg witen dhirty 13o1 days. ad amtounte due shall carry interest at the rate of eighteen (18/6 per rent per
attanU.M the eVent1ore darnarfrr edllM to an atatriey for heriding, the deferidefll shad beerfuhid rwespnsbiiy for al legal lees and arty erlerest exapermasadary therefti.'

CARRIER I hereby certify that the date and tine shown is correct..CANNONB ALL26 RUCKINGRINC.CANBALL TRUCKING, TRUCKING.INC. DATE fP.O.BOX 262523 
CANCE e

Houston, Texas 77207-2523 DRIVER - / ."- / ".'

Permanent post office address of carrier All Amounts due under this waybill are due and payable in Houston, Hams County, Texas

CONSIGNEE COPY

CTI CONTROL NO. 44"

DATE / - -" - *"

INTRASTATE [1

58098



0
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME "T"S I/T tJV1-

CLIENT/PROJECT NUMBER I1c i r -6f7I SS_- •A-84
RECEIVED FROM AP P,-.. &r-"
nnnf. Ir'f•T I r•fPATIl"'hM A"ma~n~ Prntn I nhc

REPORT NUMBER • "14 J. k'
DATE RECEIVED "7- 1I- _i
DATE INSPECTED______________

ONTTY C". JCONTA ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. NTh REN iR XCEPTION.REMA-K

_______ ___)__ Ki. I~jL H/-siY .L). f y" y Cn~o O&lcJ

FORM
1/29/93



PURCHASE ORDER

Vendor:

Bill To:

•4't
Omega Point Laboratories, 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 FTheir Truck -- T7-12-94 30-

Quantity Unit Extended
Item No. Description Ordered Price Amount

1/2" Medium Lock Washers

1/2" Finished Hex Nuts

"Ser. Spo-ial Instructions Regarding
Purchasine Snecifications fnr Quality
Assurance Require ents."
CA Approval 0
Date 1-1)-9-1

Special Instructions

Please include Certification of Conformance.

1000

1000

Ordered By: Cleda Patton

I Project #: TSI/TVA

$23.00

$40.00

Total

Shipping

Tax

$63.00

$4.88

Invoice Total $67.88

$0.02

$0.04

Randy
Alamo Bolt & Screw, Inc.
10101 Jones Maltsberger

San Antonio TX 78216



,Bolt and Screw, Inc.
51 2 - 42 -I- I . 4t '1i.4 i . I: I t .I LI

• .1 2:---34*--+tjL.44

OMEGAPI[- I•T |ABO"NIE.. T '--; SHP TO:
1/60115 :'-'HODY FAL.LS:] RDll.
E.ML'ENDOIRF, T&X 70•:1.1 ;;2
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Steel forms for deck side walls.

Pouring concrete into steel forms for deck side walls.
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Finished concrete surface.

Steel forms for deck end walls.
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Pouring concrete into steel forms for deck end walls.

Finished concrete surface.
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Assembled test deck, inverted for ease of construction.
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Assembled cable tray support systems.
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Thermocoupled cable tray support system.

Installation of unistrut frame for two-sided enclosure.
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Small two-sided enclosure frame with two 1 in. steel conduits.

I

Small two-sided enclosure frame with two 1 in. steel conduits.
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Large two-sided enclosure frame with eight 4 in. aluminum conduits.
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Thermocouples routed through mounting foot on tray support systems.
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tray support system.

Raceway items fully installed.
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Damming board installed in left end of small enclosure.

Damming board installed in left end of large enclosure.
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Panels installed onto pre-buttered unistrut framework.
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Panel pressed into place over bolts protruding from unistrut.
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Panels installed onto pre-buttered side
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7a.4
of unistrut framework.

Panel pressed into place over bolts protruding from unistrut.
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Unistrut frame pre-buttered prior to installation of panels.

Panels secured to framework with washers and nuts.
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Joints between panels secured with bolts, washers and nuts.

Strip of material behind panel to panel joint.
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Strip of material installed along inside of panel to panel joint.

Jointed panel installed on side of unistrut framework.

A

0

N 0

VO



Report No. 11960-97257
TVA / Thermal Science, Inc.

December 2, 1994
APPENDICES

AOI;

External stress skin stapled in place along panel to panel joints.

Strip of material applied over joint between panels on bottom of large enclosure.

4 0ýCA P0

00
VO

17,41



Report No. 11960-97257
TVA / Thermal Science, Inc.

December 2, 1994
APPENDICES

External stress skin installed over strip of material applied to panel joint.

Pre-buttered panels to be installed around conduits in end of enclosure.

4 A P

10A

0V4AT ,



Report No. 11960-97257
TVA / Thermal Science, Inc.

December 2, 1994
APPENDICES

IV

Pre-buttered panel installed around conduits in end of enclosure.

Pre-buttered panel installed around conduits in end of enclosure.
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Pre-buttered panel installed around conduits in end of enclosure.
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External stress skin strip installed across corner at right end of enclosure.
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External stress skin installed over large enclosure.

Stainless steel tie wire stitches installed at joints in external stress skin.
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Skim coat of trowel grade material applied over external stress skin.

External stress skin installed on end of enclosure around conduits.
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Skim coat of trowel grade material applied over external stress skin around
conduits at right end of enclosure.

Pre-shaped conduit section installed onto conduits extending from enclosure.
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Pre-shaped conduit section installed onto conduits extending from enclosure.
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Pre-shaped conduit section installed onto conduits extending from enclosure.
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Pre-shaped conduit sections secured with stainless steel tie wire.

Pre-buttered panel installed around wrapped conduits.

4 A P 0k

00

4. 4A 4,



Report No. 11960-97257
TVA / Thermal Science, Inc.

.4

December 2, 1994
APPENDICES

Mounds of trowel grade material applied over washers and nuts.

External stress skin patches installed over mounds of trowel grade material.
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grade material applied over large enclosure.

Completed large enclosure. LINi;
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Panels installed in end of tray section to be wrapped.

Panels installed onto cable tray side rails.
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Panels secured to cable tray with stainless steel tie wires.

Panels secured to cable tray with stainless steel tie wires.
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External stress skin installed onto side of cable tray section.

External stress skin installed on free ends of cable tray.
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External stress skin installed on free ends of cable tray.
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Pre-buttered panels installed on horizontal members on support system.
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Pre-buttered panels installed on horizontal members on support system.

Pre-buttered panels installed on horizontal members on support system.

f6A Po

0

VO
IV AlO



December 2, 1994
APPENDICES

Report No. 11960-97257
TVA / Thermal Science, Inc.

Skim coat of trowel grade material smoothed with a wet brush.

Pre-buttered panels installed over mounting pads as base plates.
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Panels installed in free ends of tray sections to be wrapped.

Pre-buttered panels installed over ends of trays.
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Pre-buttered panels installed over tops of trays.

External stress skin installed over tray sides.
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External stress skin installed over panels covering ends of trays.
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Pre-buttered panels installed over horizontal portions of tray support system.
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Panels secured with stainless steel tie wires.

Pre-buttered panels installed over horizontal portions of tray support system.

4 'CA P o,
0A

10c
*lA'



Report No. 11960-97257
TVA / Thermal Science, Inc.

December 2, 1994
APPENDICES

p

Pre-buttered panels installed over vertical portions of tray support system.

Pre-buttered panels installed over mounting pads as base plates.
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Pre-buttered panels installed over mounting pads as base plates.

Skim coat of trowel grade material applied to support system.
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Strip of material bolted along panel joint.

Unistrut frame pre-buttered prior to installation of panels.

4 0'A PO

0 A

10*
*1'* of,"-



Report No. 11960-97257
TVA / Thermal Science, Inc.

-=' 'J ,

December 2, 1994
APPENDICES

MR- i

Panels installed onto unistrut framework.

B , w

Bolts, washers and nuts installed at panel to panel joints.
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Pre-buttered panel installed onto side of small enclosure.

on right end of small enclosure.

P 
0 .

Of0 0~
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External stress skin stapled along joint between panels.

Pre-shaped conduit sections installed over conduits extending from enclosure.
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Pre-shaped conduit sections secured with stainless steel tie wires.
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Second layer of pre-shaped conduit sections installed.
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Second layer of pre-shaped conduit sections installed.

External stress skin installed around conduits on end of enclosure.
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External stress skin installed around conduits on end of enclosure.
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Skim coat of trowel grade material applied over external stress skin.
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External stress skin installed over small enclosure.

Mounds of trowel grade material applied over nuts and washers
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Test deck lowered onto test furnace.

Test furnace prior to start of test.
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Furnace interior during fire exposure.

Test furnace at thirty minutes.
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Furnace interior during fire exposure.

Test furnace at end of fire exposure period (one hour).
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Test deck lifted from test furnace.

Test deck being moved into position for hose stream.
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Test deck being moved into position for hose stream.

Test deck prior to hose stream test.
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Test deck prior to hose stream test.

LI ..

Water hose stream test.

4 A P 0 .

0A

10 RAT



Report No. 11960-97257
TVA / Thermal Science, Inc.

10 0 2
December 2, 1994

APPENDICES

Water hose stream test.

Water hose stream test.
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Test deck immediately after water hose stream test.

Left cable tray support system after hose stream test.
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Right cable tray support system after hose stream test.

-4-, ~

P41, ~

Conduit end of small enclosure after water hose stream.
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Middle of small enclosure after water hose stream.
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End of small enclosure after water hose stream.
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End of large enclosure after water hose stream.

Middle of large enclosure after water hose stream.
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Conduit end of large enclosure after water hose stream.

Test deck after water hose stream.
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Trowel grade mound knocked loose from small enclosure during hose stream.
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Trowel grade mound knocked loose from large enclosure during hose stream.
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Trowel grade mounds removed from large enclosure.

External stress skin removed from large enclosure.
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Material removed from bottom of large enclosure.

Strip removed from joint on bottom of large enclosure.
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Material removed from bottom of large enclosure.

Material removed from bottom of large enclosure.
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Interior of large enclosure.

Material removed from side of large enclosure.
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Material removed from side of large enclosure.
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Material removed from conduits at
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Material removed from conduits at end of large enclosure.

Material removed from bottom of right tray support.
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Material removed from rear of bottom bar of right support (bare tray on bar).
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Rear of bottom bar of right support with material removed.
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Material removed from right vertical leg of right support.

Material removed from left vertical leg of right support.
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Material removed from bottom of middle bar of right support.

Material removed from rear of left vertical leg of right support.
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Material removed from rear of middle bar of right support.

Material removed from rear of right vertical leg of right support.
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External stress skin and panel removed from rear of center, wrapped tray of right
support.

Material removed from rear of top bar of right support (under bare tray).
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Material removed from top left side of bottom bar of right support (with bare tray).

Material removed from top left side of top bar of right support (with bare tray).
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Material removed from top left of middle bar of right support (with wrapped tray).

Material removed from bottom of left tray support.
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Material removed from right side of left vertical leg of left support.

Material removed from left side of left vertical leg of left support.
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Material removed from rear of bottom bar of left support.
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External stress skin and panel removed from rear of wrapped tray on left support.
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Material removed from rear of right leg of left support.

I
Material removed from rear of middle bar of left support (with bare trays).
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Material removed from rear of top bar of left support (with bare tray).

Material removed from right top of top bar on left support (with bare tray).
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Material removed from bottom right of top bar of left support.

Material removed from rear of left leg of left support.
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External stress skin removed from small enclosure.

Material removed from small -enclosure.
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Material removed from small enclosure.

Interior of small enclosure.
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Interior of small enclosure.

Material removed from conduits at end of small enclosure.
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TROWEL GRADE AFTER INSTALLATION.)

TROWEL GRADE
THERMO-LAG

DET B14
THERMO-LAG END BOARD

PREFORMED CONDUIT SECTION INTERFACE

I.)



-- 1/4" x 2" BOLT, NUT
1 1/4" O.D. FENDER
FLAI WASHER

NOMINAL 5/8" THERMO
330 BOARD MATERIAL

DET A14
JOINT BACKING BOARD

TROWEL GRADE
THERMO-LAG

3" MIN

6" MAX

AL
f-


