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ABSTRACT

Three 18 in. wide x 4 in. deep steel ladderback cable tray
configurations and one 3 in. diameter steel conduit configuration,
each clad with a nominal thickness of 5/8 in. Thermo-Lag® 330-1 and
various upgrades as described herein, were evaluated in accordance
with the Tennessee Valley Authority TEST PLAN "One Hour Fire
Endurance Tests of Cable Trays Protected With The TSI Thermo-Lag
Fire Barrier System," Revision 1, and Supplement 1 to the U.S.
Nuclear Regulatory Commission Generic Letter 86-10.

The details, procedures and observations reported herein are correct and true
within the limits of sound engineering practice. All specimens and test sample
assemblies were produced, installed and tested under the surveillance of either
Tennessee Valley Authority's or the testing laboratory's in-house Quality
Assurance Program. This report describes the analysis of a distinct assembly
and includes descriptions of the test procedure followed, the assembly tested, and
all results obtained. All test data are on file and remain available for review by
authorized persons.

Herbert W. Stansi
Project Manager

Constance A. HumphrS a

Manager, QA Dept.
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INTRODUCTION

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

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

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

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

OBJECTIVE

The objective of this project was to evaluate a specific assembly for use as a 1-hour
fire-protective envelope for redundant electrical systems. The entire program was
carried out in accordance with the Tennessee Valley Authority (TVA), TEST
PLAN, One Hour Fire Endurance Tests of Cable Trays Protected with the TSI
Thermo-Lag Fire Barrier System, Revision 1, which may be found in Appendix B
of this document. For reasons of clarity and to reduce redundancy, many items
discussed in the Test Plan have not been duplicated elsewhere in this document.

TEST PROCEDURE

FIRE TEST FURNACE

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

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

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

2000
Temperature Time

1750 -(M) (minM)

LL 1500
150 1000 5

a, 1250 1300 10

cos 1000 | 1462 20
a)1550 30

750 1700 60
E 500 1792 90

5 1850 120
250 1888 150

0_ . ,,,, X,,,, 1925 180
0 25 50 75 100 125 150 175 200

Time (minutes)
Figure1

The test furnace used consists of a large horizontal exposure chamber, with
internal dimensions of 12 ft (length) by 7 ft (width). The furnace is equipped with
diffuse-flame propane gas burners symmetrically located across the floor of the
furnace and controlled by individual gas flow valves, with the overall gas flow to
the furnace being controlled by a single gas control valve. Capable of a maximum
heat output of 5 million Btu/hour, these burners are arranged well below the
exposed face of the specimen to ensure an even temperature at the surface of the
specimen. Windows are located on two sides of the furnace to allow observation of
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the specimen during fire exposure. The depth of the furnace is variable, being
increased to the desired amount by the addition of concrete blocks around the
perimeter ledge. These blocks are lined with ceramic fiber blanket to minimize
the heat loss from the furnace and to decrease the time required for the furnace
walls to heat up. For these tests, the walls are built up from their normal height
of 40 in. to a total height of slightly over 79 in. from the furnace floor to the top of
the ledge.

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

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

THERMOCOUPLES

Temperatures on the interior of the fire protected systems were measured with
Type K, 24 gauge, Chromel-Alumel electrically welded thermocouples formed
from Chromel and Alumel wires of "special limits of error (±1.10C)," 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. Thermocouples installed on the steel support members
under the 3M material were covered with standard fiberglass braided insulation.

DATA ACQUISITION SYSTEM

The outputs of the test article thermocouples and furnace probes are monitored by
a data acquisition system consisting of a John Fluke Mfg. Co., Model HELIOS
2289A Computer Front End, a John Fluke Mfg. Co., Model HELIOS 2281A
Extender Chassis (in the case of the 200 channel capacity unit), and an Apple
Computer Co., Macintosh Classic microcomputer. The Computer Front End is
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connected to the RS422 Serial Interface Port of the Macintosh and the Extender
Chassis is serially connected to the Computer Front End. The computer is
programmed in Microsoft BASIC to command the HELIOS units to sample the
data input lines, receive and convert the data into a digital format, and to
manipulate the raw data into usable units for display on screen and paper and for
storage on hard disk.

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

HOSE STREAM TEST

According to the Test Plan, following the fire exposure test, the test specimen is
removed from the test furnace and exposed to the impact, erosion, and cooling
effects of a hose stream directed perpendicular to the exposed surface of the test
specimen as outlined in the standard. The stream is delivered, for a minimum
period of 5 minutes, through a 1-1/2 in. fog nozzle with an adjustable stream, with
a nozzle pressure of 75 psi, a spray angle of 30° and with the tip of the nozzle a
distance of 5 ft. from the exposed face. The nozzle is to flow a minimum of 75 gpm
during the hose stream test. It is recognized that, with a three-dimensional
object, not all surfaces can be attacked by the hose stream test. For this reason,
the hose is moved about to allow the stream to play against the sides, inside and
outside vertical surfaces and the underside of the item, resulting in little, if any,
direct force being applied to the inside top surface of the specimen.

TEST ASSEMBLY

TEST DECK

The test deck consisted of a perimeter of 3 in. structural steel channel, welded
together into an 8 ft by 13 ft rectangle, with the flanges outward. Over the top of
this framework, a layer of 10 GA steel sheet was welded to form a continuous,
smooth top. Pipe sockets (4 in. 0, sch. 40 steel pipe) were then welded onto each
corner, so that 3 in. 0 steel pipe legs could be attached to hold the assembly at a
comfortable working level. A similarly constructed assembly was attached
vertically as a front wall on the test deck. The steel deck front wall was 13 ft. long
by 8 ft. high. Triangulated cantilever supports were fashioned from 3 in. steel
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channel to brace the front wall assembly. Holes were then cut into the deck steel
at the appropriate locations to allow the test item to be installed into the deck
assembly and through the front wall assembly. Structural elements were
typically attached to the test item on the exterior of the deck, to rigidly fix the item
to the deck. Following the installation of the test item, the deck was reinforced
with steel channel positioned so as to minimize any warping, bending or sagging
during the fire test (the size of the channel being selected on the basis of the
amount of stiffness required for that particular assembly), and then insulated on
the fire-side with two 2 in. thick layers of 6 pcf ceramic fiber blanket, held in place
with impaling pins, spaced a maximum of 12 in. o.c. The figure below illustrates
a cross-sectional view of one edge of a typical deck assembly, showing the
structural steel, the decking and the insulation.

3" steel
channel

10 GA deck steel

.......... ... I....... I...

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

Ceramic

Fiber

Blanket

a

r I.w

~ Impaling pin
........

k..........

................ I

..........

Following complete installation of the test item, the underside of the deck was
insulated as previously described, with the ceramic blanket being pushed into
direct contact with the test item. A "box" around the penetration point in the deck
steel was formed of 3 in. steel channel on edge and the enclosed area completely
filled to a nominal depth of 3 in. with silicone foam fire seal.
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silicone foam fire stop

,_ _ 3" channel
"box"

!- Test deck
Iu

i Insulation

FIRE SIDE

CROSS-SECTION VIEW OF POINT OF PENETRATION
OF THE DECK BY A TEST ITEM

This method of sealing around the point where a test item penetrates the test deck
has proven very effective at withstanding the 60 minute fire exposure. Since the
penetration seal is considered a part of the support system, and is not in itself
being evaluated by this test method, the important aspect of the seal is that it be
"typical" of a field installation and withstand the fire exposure test. The silicone
foam system used in this design does not unduly act as a heat sink, nor does it
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 YTEMS (GENERAL)

As with cable tray and conduit materials installed at TVA's Nuclear Power
Plants (NPP), the materials used in the test were subjected to on-site commercial
grade dedication programs prior to acceptance and subsequent installation. The
conduit and cable tray used in the test were provided by various vendors, and were
similar in design and representative of those installed in TVA's NPPs.
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Electrical cables used in this test were also provided by TVA. Cables used were as
follows:

-CSCROS -
DIAAErERSEcntONAL WEIGHT

DESCRMON (in.) AREA (ij2) ObQ in. fLt)
4/C #16 AWG 600v. 0.443 0.154 0.240

The diameter and cross-sectional area listed herein represent the Laboratory's
average of ten measurements of the cable type.

WEIGHT OF RACEWAY AND CONTENTS

CABLING CABLE TRAY/CONDUiT TOTAL
RACEWAY (ibs/lin. f g)(lbSn. f.) (bim fit)
Left 18" Tray 69.36 4.00 73.36

Center 18'Tray 6.24 4.00 10.24
Right 18" Tray 0.00 4.00 4.00

- 3 Conduit 0.00 6.70 6.70

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

ThermoLag 330-1 Materials/stalation

Thermo-LageX 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 330 Pre-Formed Conduit Sections
(nominal 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.

Other Materials

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

TEST HIM (CABLE TRAYS AND CONDUIT)

Each of the three cable trays consisted of 18 in. wide x 4 in. deep steel ladderback
tray (6" rung spacing) assembled into an 'L-shaped" configuration having a
horizontal dimension of 112 in. and a vertical dimension of 76 in. Each vertical
leg transitioned through the upper steel deck into a zero-radius 90° bend formed
by adjustable splice plates and extended straight out the front deck wall. The
distance from the bottom of the trays to the top of the support angle measured 36
in. The distance from the inside surface of the front deck wall to the back side of
each vertical tray leg was 70 in. The 3 in. diameter conduit similarly transitioned
through the upper steel deck into a standard radius 90° elbow and continued
horizontally out the front deck wall.

A hole in the steel deck was provided around each penetrating raceway section.
The perimeter of each hole was edged with 3 in. steel channel (flanges out). Each
blockout was sealed with Dow Corning 3-6548 RTV silicone foam material (after
installation of the fire barrier material onto the raceways). Internal seals were
similarly constructed at all locations where a raceway exited the test furnace
enclosure.

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

RACEWAY STJPPORMh

All three cable trays were supported and held in position by a single 'trapeze" type
hanger using 3 in. steel channels bolted and welded together. The assembly
consisted of a single horizontal span of 3 in. steel channel traversing beneath the
three cable trays which was supported at four locations by vertical runs of 3 in.
steel channel. The free ends of the vertical channels were attached to 6 in. long
sections of 4 in. x 4 in. x 1/2 in. steel angle, by fillet welding the angle to the sides
of the channel. The angle sections were then attached to the 10 GA steel deck skin
using 1/2 in. threaded steel rod and nuts. The angle sections were separated from
the deck skin with two layers of 2 in. thick calcium silicate board (Promat Fire
Protection, Inc., Promat-L Board). The hanger was mounted 38 in. from the
outer-most side of the vertical tray sections. An additional length of 3 in. steel
channel was bolted and welded to the vertical channel adjacent to the right tray.
This section of channel passed horizontally over the top of the 3 in. steel conduit
(which was fastened to the channel with a pipe strap) and was supported on the
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opposite side with another vertical channel section, similarly attached to the steel
deck.

ELECTRICAL CABLES

Electrical cables were installed in the cable trays in this test assembly to
determine the affects of varying fill densities on the performance of the barrier
systems. The left cable tray was loaded with the maximum possible fill to remain
at or below the level of the top of the tray side rail (with the exception of the zero-
radius, 90° bend, in which cables rose above the top surface of the tray side rails).
The center tray was loaded with a single layer fill spaced evenly across the rungs,
the right tray and the 3 in. steel conduit were left empty. The table below outlines
the number of cables installed and the percent of total area taken up in each tray.
The cable trays had a maximum usable cross-sectional areas of 72 in2 ( the 4 in.
maximum usable depth multiplied by the 18 in. maximum usable width).

CROSS TOTAL
RACEWAY NUMER SECTIONAL % OF TOTAL WEIGHT

PPMES ARRA AREA (j2) (ibs/fin. f)
Left Tray 289 44.463 61.75 69.36

Center Tray 4.000 5.56 6.24
Right Tray 0 0 0.00 0.00

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 following
locations: one on top of the cable bundle in the left tray, one secured to the bottom
of the tray rungs in the left tray, one on top of the cable bundle in the center tray,
one secured to the bottom of the tray rungs in the center tray, one on top of the
cable tray rungs in the right tray and one pulled through the conduit assembly.

In order to get a realistic measurement of the temperatures on the cable tray side
rail and conduit surfaces, similar thermocouples were positioned nominally
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every 6 in. along the cable tray side rails and the bottom surface of the conduit,
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 in the tray cavity where possible and
were taped securely to the conduit at points away from the thermojunction by
wrapping the tape completely around the conduit and thermocouple lead.

ThERMO-LAGO 330-1 INSTALLATION HIGHLIGHIS

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

Th~enno-ILa 330-1 V-Ribbed Panel (518 in nominal thickness)

These panels were used to construct the cable tray enclosures, and to cover the
structural support members.

T7zermno-Lc% 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.

Then7no-Lag(& 330-1 Pre-Shaped Conduit Secions
(3/8 in. nominal thickness)

This material was used to construct the protective envelope for the conduit.

Application Methods

The enclosure for each cable tray was constructed from nominal 5/8 in. thick V-
ribbed panels. The bottom and side pieces were formed from a single piece of
panel with the V-ribs hammered flat as necessary. The panel was cut and scored
to fit snugly to the bottom and sides of the cable tray. This piece was pre-buttered
with Thermo-Lag'D 330-1 Trowel Grade material and secured to the tray with 16
GA stainless steel tie wire with a 6 in. spacing. The top piece was cut to fit over
the tray and flush with the outside edges of the side pieces. The V-ribs were
oriented perpendicular to the cable tray side rails and were hammered flat only at
the edges. This piece was pre-buttered along the edges, where it mated with the
tray side rail and barrier side panel. The panel was then secured with 16 GA
stainless steel tie wire with 6 in. spacing. All joints and seams were filled in with
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trowel grade material. The joints where the vertical and horizontal interfaced
were laced together with 16 GA stainless steel tie wire with 5 in. spacing.

A skim coat of trowel grade material was applied to the enclosure and external
stress skin was stretched over this and stapled down with 1/2 in. long staples.
The overlap of external stress skin (-2 in.) was stitched together with 16 GA
stainless steel tie wire on 3 to 5 in. spacing. Trowel grade material was then
applied over the external stress skin. This coat of trowel grade was just thick
enough to cover the external stress skin such that the external stress skin was not
visibly discernible. The enclosure was allowed to dry overnight and then the final
tie wires were installed with 6 in. spacing.

The 3 in. conduit was enclosed with Thermo-Lae 330-1 Pre-Shaped sections
(nominal 3/8 in. thick), except for approximately 3 ft. of vertical section above the
radial bend which was enclosed with 5 layers of 3M Corp. M20A wrap. The
Thermo-LagO 330-1 sections were pre-buttered with trowel grade material and
secured to the conduit with 16 GA stainless steel tie wire. When this layer was
dry, a second layer of nominal 3/8 in. thick Thermo-Lag 330-1 Pre-Shaped
sections was installed in the same manner as the first layer.

The pre-shaped sections installed on the 90' radial bend were scored and bent to fit
onto the fitting. After the second layer was applied to the radial bend section, the
bend section was wrapped with external stress skin secured by stainless steel tie
wire. A skim coat of trowel grade material was applied over the external stress
skin and any low spots on the enclosure. The enclosure was allowed to dry
overnight and then the final tie wires were installed with 6 in. spacing.

The top 3 ft. of the conduit was enclosed with 3M Corp. M20A mat. The mat was
tightly wrapped around the conduit until five layers were achieved. The edge was
sealed with 3M tape. A collar approximately 6 in. wide and two layers thick was
installed over the Thermo-Lage' 330-1 to 3M interface joint with approximately 3
in. overlapping the Thermo-La-' 330-1. Stainless steel tie wire was installed over
the 3M material with 6 in. spacing.

The 'Eighteen Inch Rule' for Thermo-Lage 330-1 was applied to the supports.
The remaining portions of the supports were enclosed with one layer of 3M M2OA,
secured with stainless steel tie wire on 6 in. spacing.

After allowing the completed test specimen to cure for minimum of thirty days,
the completed test specimen was placed on the Laboratory's horizontal fire test
furnace. The thermocouples were then connected to the data acquisition system
and their outputs verified.
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The test was conducted on September 7, 1994, by Herbert W. Stansberry II, Project
Manager, with the following persons present:

Pat Madden
J.J. Pierce
Mark Salley
Bill Baker
Ben Loveless
Bernard McQueen
Rich Lohman
Deggary N. Priest
Kerry Hitchcock
Connie Humphrey
Cleda Patton
Richard Beasley
Laudencio Castanon

- USNRC
- T.V.A.
- T.V.A.
- T.V.A.
- T.V.A.
- T.V.A.
- TSI
- Omega Point Laboratories,
- Omega Point Laboratories,
- Omega Point Laboratories,
- Omega Point Laboratories,
- Omega Point Laboratories,
- Omega Point Laboratories,

The furnace was fired at 9:47 a.m. and the ASTM E119 standard time-
temperature curve followed for a period of 60 minutes. The pressure differential
between the laboratory surrounding the furnace and a point within the furnace
level with the vertical midpoint of the exposed portion of the specimen was
maintained at approximately 0.00 in. water column throughout the test. By 1:12
(min:sec) the outside surface of the test item was beginning to turn brown, and by
2:10 (min:sec) had ignited fairly uniformly across the exposed surfaces. By 3:14
(min:sec) the furnace was filled with intense smoke and heavy flaming. At 27:10
(min:sec) the fire seal on the front deck wall in the end of the right tray began
leaking stream, which continued to the end of the fire exposure. 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 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 supported with the bottom of the wall resting on the floor
while being exposed to a 30° angle spray nozzle hose stream test with a minimum
pressure at the nozzle of 75 psi at a distance of 5 feet, for a 5 minute duration. The
minimum flow from the nozzle was 75 gpm. The hose stream was thus
positioned to attack the sides, bottom and inside vertical surfaces of the test item,
with only minimal exposure to the top surface.
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Following the hose stream test, the Thermo-Lage 330-1 pieces remained firmly
affixed and the stainless steel tie wire was still tightly wrapped around the
assemblies. The layer of external stress skin was exposed in the conduit elbow
and across most of the tray surfaces. Much of the 3M material on the supports
and the vertical conduit section had become dislodged by the water hose stream.
An in-depth description of the condition of the protective envelope is presented
later in this document.

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

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

LEFT 18" CABLE TRAY
(maximum fill)

Left Tray Side Rail 212 207
Right Tray Side Rail 238 218

Bare #8 Wire on Cables 261 224
Bare #8 Wire under Rungs 272 231

CENTER 18" CABLE TRAY
(single layer fill)

Left Tray Side Rail 328 280
Right Tray Side Rail 319 273

Bare #8 Wire on Cables 305 289
Bare #8 Wire under Rungs 314 285

RIGHT 18" CABLE TRAY
(empty tray)

Left Tray Side Rail 349 306
Right Tray Side Rail 358 290

Bare #8 Wire on Rungs 370 346
3" STEEL CONDUIT

Conduit Surface 273 214
Bare #8 Wire in Conduit 237 195

The average initial temperature for all thermocouples at the start of the test was
830F, yielding an allowable temperature increase of 250 0F, or 3330F actual for the
average temperatures. (A 3250F increase above the 830F initial temperature yields
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a maximum allowable individual temperature of 408'F, in accordance with
ASTM E119-88.) Only the average of the thermocouples on the bare #8 wire within
the right cable tray system (empty tray) failed to meet the stated criteria.

Post-Test Exa mination

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.

LEFT 18 in. CABLE TRAY

LOCATION OBSERVATION

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

Inside vertical section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining. Material
completely intact where cables rise above the
level of the top of the tray rails. No visible
degradation to cable jackets.

Top horizontal section. Stress skin exposed along edges of panel. Up to
3/4 in. char depth across panel, still covering
layer of external stress skin. Approximately 3/8
in. char depth under external stress skin.
Between 3/8 in. and 1/2 in. of uncharred
material remaining. No visible degradation to
cable jackets.
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LOCATION (cont.) OBSERVATION

Bottom horizontal section. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 3/8 in. char depth
under external stress skin. Between 3/8 in. and
1/2 in. of uncharred material remaining. No
visible degradation to cable jackets.

Tray side rails. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Between 1/4 in. and
3/8 in. uncharred materials remaining against
rails.
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CENTER 18 in. CABLE TRAY

40"A Po
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LOCATION OBSERVATION

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

Inside vertical section. Up to 3/4 in. char depth across panel, still
covering layer of external stress skin.
Approximately 3/8 in. char depth under
external. stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining. No visible
degradation to cable jackets.

Top horizontal section. Panel sagging inward approximately 1-1/2 in.
Stress skin exposed along edges of panel. Up to
3/4 in. char depth across panel, still covering
layer of external stress skin. Approximately 3/8
in. char depth under external stress skin.
Between 3/8 in. and 1/2 in. of uncharred
material remaining. No visible degradation to
cable jackets.

Bottom horizontal section. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 3/8 in. char depth
under external stress skin. Between 3/8 in. and
1/2 in. of uncharred material remaining. No
visible degradation to cable jackets.

Tray side rails. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Between 1/4 in. and
3/8 in. uncharred materials remaining against
rails.
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RIGHT 18 in. CABLE TRAY

LOCATION OBSERVATION

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

Inside vertical section. Up to 3/4 in. char depth across panel, still
covering layer of external *stress skin.
Approximately 3/8 in. char depth under
external stress skin. Between 3/8 in. and 1/2 in.
of uncharred material remaining.

Top horizontal section. Panel sagging inward approximately 1-1/2 in.
Stress skin exposed along edges of panel. Up to
3/4 in. char depth across panel, still covering
layer of external stress skin. Approximately 3/8
in. char depth under external stress skin.
Between 3/8 in. and 1/2 in. of uncharred
material remaining.

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

Tray side rails. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 1/2 in. char depth
under external stress skin. Between 1/4 in. and
3/8 in. uncharred materials remaining against
rails with several spots having only 1/8 in.
uncharred material.
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3 in. STEEL CONDUIT

LOCATION OBSERVATION

Vertical section. Most of outer two layers of material were
(3M Corp. M20A) dislodged by hose stream test (4th and 5th

layer). The next two layers were easily
frangible and darkened (2nd and 3rd layers).
The innermost (1st) layer was mostly intact and
in place on the conduit.

Radial Bend. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin below. Approximately 3/8 in. char depth
under external stress skin. Approximately 1/4
in. of uncharred material remaining in the
outermost layer. Inner layer completely intact.

Horizontal section. Most of outer char layer dislodged by hose
stream test, exposing layer of external stress
skin- below. Approximately 3/8 in. char depth
under external stress skin. Approximately 1/16
in. of uncharred material, remaining in the
outermost layer. Inner layer completely intact.

CONCLUSIONS

Two of the cable tray configurations (left and center) and the conduit
configuration evaluated in this test procedure, clad with Thermo-Lago 330-1
material and upgrades as presented herein, met the requirements of the TEST
PLAN for a fire resistance rating of one hour. The right cable tray side rail
temperature met the requirements of the TEST PLAN but the internal bare #8
AWG wire exceeded the allowable limits for average temperature rise.

To investigate the effect of cable tray loading, this test deck was fitted with three 4
in. x 18 in. steel ladderback cable trays, each of which contained a different
number of identical electrical cables. One had no cables (right cable tray), one
had 26 cables in a single layer(center cable tray) and the third contained 289 cables
(100% visual fill in left cable tray). All cables used were 4/C #16 AWG. Each tray
contained a bare #8 AWG copper conductor fitted with thermocouples every 6"
along its length, located under the tray rungs (down the centerline) if the tray
contained cables, and on the rungs if it did not.
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Bare #8 AWG with thermocouples

0I0
I Tray with no cables

.(right tray)

0 o

0 Tray with single layer of 26 cables
j .X(center tray)

a, < B \ Bare #8 AWG with thermocouples

X W U }Full tray with 289 cables
C d I (lefttray)

,a *- Bare #8 AWG with thermocouples

The cable tray side rails were also instrumented with thermocouples every six
inches and the trays containing cables contained a bare #8 AWG copper
conductor instrumented every six inches placed on top of the uppermost row of
cables. However, since the bare #8 AWG on the tray with no cables was the only
one to exceed the maximum allowable temperature rise, the thermocouples in
that position were the only ones used in this evaluation.

The cables used weighed 0.24 pounds per foot and the cable trays weighed 4.00
pounds per foot. The average temperature of these bottom thermocouples at the
end of the 60 minute fire exposure, compared to the weight per foot of each tray
system is as follows:

No. of Weighlt per Foot Average Bottom
Cables in of Tray System Temperature at

Tray (Ibs) end of Test (OF)

0 4.00 346
26 10.24 285

289 73.36 231

The average temperature at the start of the test was 830F, yielding the maximum
allowable temperature of 3330F for any tray average. By plotting the weight of
each system versus its temperature at the end of the fire test, it can be seen that
the curve is best fit with a logarithmic equation (the mathematical equation
shown on the graph is the result of a linear regression, method of least squares,
fit of the data performed by computer). This indicates that the more cables
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present, the slower the heat soaks into them, due to the thermal resistance of the
cable insulation (see plot below).

System Weight per Foot
versus

End Point Temperature

0)

C)
.a

E
(D

100

Weight (Ibs/ft)

The effect of adding additional cables becomes less important as the tray fill
increases from a single layer to multiple layers. This is to be expected since the
thermal resistance of the cable insulation slows the transfer of heat to the copper
conductors. Consequently, if a plot is made of the temperatures for no cables and
26 cables, the resultant linear equation (once again determined through the
method of least squares) which describes the system's thermal behavior is much
more severe than the logarithmic fit. This approach provides a very conservative
approximation of the minimum amount of cable loading allowable.
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System Weight per Foot
versus

End Point Temperature

0)

0)

0.

E
0)

4-

Weight (lbs/ft)

The linear fit shown above predicts the end point temperature as a function of the
weight of the system. Solving this linear equation in the range of temperatures of
interest, indicates that a weight of 5.33 lbs/foot would result in the system
reaching the maximum allowable temperature of 3330F at the end of the one hour
ASTM E119 fire exposure. Subtracting out the 4.00 lbs/foot of the cable tray
determines a minimum allowable cable loading of 1.33 lbs/foot for this
performance. As an example, for the cables in this test, this would translate to an
integral number of five cables.

This test also investigated the feasibility and performance of non-Thermo-Lag fire
barrier material interfacing with Thermo-Lage 330-1. The steel supports were
protected a minimum of 18 in. from the electrical raceway with a single layer of
nominal 5/8 in. Thermo-Lage 330-1 board material. 3M Corp. M20A Fire Barrier
Material was installed from this 18 in. point up to the support mounting points
under the steel test deck. The 3M Corp. M20A overlapped the Thermo-Lag® 330-1
by approximately 6 in. Prior to cladding, the support members were
instrumented with glass insulated Type K thermocouples meeting the same
requirements as those used throughout the test sample. Fiberglass insulated
wires were used due to their higher heat resistance of over 9000F. One layer of the
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M20A was applied to the support members in the deck presented herein. Two
layers of material were installed on the test deck for Project No. 11960-97186 and
three layers were applied to Project No. 11960-97187. These three tests are
intended to compare the efficacy of the M20A material at different total wrap
thicknesses to determine the minimum requirement to maintain a steel
temperature of less than 10000 F* at the end of the one hour standard fire
exposure. The graphs below present the averages of all the support steel
temperatures in each deck and the maximum temperature for each deck and
allows a direct comparison among the three. The horizontal line represents the
1000'F allowable temperature limit.

-1960-97185 Support Avg Temp (-F) - 1 Layer
- 11960-97186 Support Avg Temp (OF) - 2 Layers
- 11960-97187 Support Avg Temp (°F) - 3 Layers

Time (min)

6

C
12

as

E

-11960-97185 Support Max Temp (IF) - 1 Layer
- 11960-97186 Support Max Temp (°F) - 2 Layers

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

Time (min)

As the above graphs illustrate, a two layer thick application of the 3M Corp. M20A
mat material is sufficient to maintain both average and maximum support steel
temperature at a level below 1000'F.

* Note: ASTM E119 does not recognize a unique criteria for testing structural
steel electrical raceway supports. The 10000 F (temperature acceptance
criteria) is derived from ASTM E119-88 sections 25 (columns) and 39 (beams).
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ONE HOUR FIRE ENDURANCE TESTS OF ARTICLES PROTECTED
WITH THE TSI THERMO-LAG FIRE BARRIER SYSTEM

1.0 SCOPE

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

2.0 OBJECTIVE

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

3.0 ACCEPTANCE CRITERIA

3.1 The exterior surface temperature of each electrical raceway will be
recorded (cold side of the barrier) . If the average temperature
recorded by the exterior raceway thermocouples does not exceed 2500
F (1390 C) above their initial temperature and no individual
thermocouple is in excess of 3250 F (1810 C) above its initial
temperature, the ERFBS shall be acceptable for use with any type
cable.

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

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

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

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

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

4.4 TVA Position on Fire Testing Criteria for Fire Barrier Systems used
to Protect Electrical Cables Required for 10CFR5-, Appendix R
Compliance.

5.0 RESPONSIBILITIES

5.1 TENNESSEE VALLEY AUTHORITY (TVA)

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

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

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

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

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

5.1.6 Personnel to install the fire barrier systems.

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

5.2 THERMAL SCIENCE, INC. (TSI)

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

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

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

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

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

5.3.4 Coordinate all phases of the fire test preparation.

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

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

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

5.3.8 Conduct the fire endurance and water hose stream tests.

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

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

5.4 OPL QUALITY ASSURANCE/QUALITY CONTROL

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

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

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

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

6.0 SPECIAL PRECAUTION

6.1 PRECAUTIONS FOR INSTALLATION OF THE ERFBS

6.1.1 Observe specific precautions recommended by TSI and other's
material safety data sheets.

Page 4 of J/7



6.2 PRECAUTIONS FOR CONDUCTING THE FIRE ENDURANCE TEST

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

7.0 PREREQUISITES

7.1 GENERAL TEST CONFIGURATION REQUIREMENTS

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

7.2 TRACEABILITY REQUIREMENTS

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

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

7.3 DIMENSIONED DRAWINGS

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

7.4 SHIPPING, RECEIVING, MATERIAL INSPECTIONS

Make a visual inspection of all materials for damage.

Record lot numbers and expiration dates of materials as applicable.

Thermo-Lag bulk grade materials are shipped under "protective
service" with an in-transit temperature chart recorder included with
each shipment in an identifiable container. That container reads
"RECORDER IN HERE". The chart tape produced by this recorder shall
be inspected by OPL personnel upon arrival of the shipment to insure
that the temperature limitations of 320 F to 1000 F were not
exceeded.

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

Prior to application of the bulk grade material, check that the
expiration date of the products have not passed. All bulk product
expiration 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 Cable Trays and Conduit (Test Deck 1)

One deck will consist of three (3) 18" wide, standard weight
steel cable trays with 4" side rails and rungs spaced on 6"
centers. Cable tray configurations for this program will
consist of "L" shaped assemblies which penetrate the steel
deck, extend downwards into the furnace for a minimum of 36",
turn horizontally and extend for a minimum of 68;" and through
the side of the furnace. The deck will also contain a 3"
rigid steel conduit that penetrates the steel deck, extends
downwards into the furnace for a minimum of 36", turn
horizontally and extend for a minimum of 68" and through the
side of the furnace (see drawing in Appendix A).

7.5.3 Special Tray Fitting (Test Deck 2)

One deck will consist of a special tray fitting and two
sections four feet in length of 18" wide, standard weight
steel cable trays with 4" side rails and rungs spaced on 6"
centers. The special fitting and two section of cable trays
shall be suspended below the steel deck a minimum of 36" into
the furnace (see drawing in Appendix A).

7.5.4 Stacked Trays, Raised Cover Tray and Air Drops (Test Deck 3)

One deck will consist of three 18" wide, standard weight steel
cable trays with 4" side rails and rungs spaced on 6" centers.
The trays will be spaced 12" apart (bottom of tray to bottom
of next tray) and extend vertically into the furnace 34" to
56", turn horizontally for approximately 84" to 108", turn
back up and extend through the deck. Another 18" wide tray
will be located approximately 15" beside the tray stack and
extend through the deck approximately 36", turn horizontally
for 96", turn back up and extend up through the deck. A solid
cover with stand-off extensions will be mounted on this tray.
A one inch conduit and a five inch conduit will extend
approximately 6-inches through the deck near the vertical
portion of the covered tray (see drawing in Appendix A).

7.6 CABLE LOADING REQUIREMENTS

7.6.1 The three cable trays identified in 7.5.2 will be used to
bound cable fill attributes of the ERFBS.

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

Page 6 of 17
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One tray will contain 26-4/C #16 within the ERFBS. Two bare J gl
#8 copper conductors (one routed on top of the center cable
and the other under the rungs of the tray) shall be installed
and instrumented along the entire length of the tray being
protected.

One tray will contain 321-4/C #16 within the ERFBS. Two bare | R
#8 copper cables (one along near the top center of the
conductors and one under the tray rungs) will be installed and
instrumented along the entire length of the cable tray being
protected.

7.6.2 The cable tray identified in 7.5.4 will be used to bound cable
tray configurations where cables are above the side rail and
have a raised cover. The tray will contain 321-4/C #16 within
the ERFBS. A bare #8 copper conductor routed under the tray
rungs will be installed and instrumented along the entire
length of the tray being protected. In lieu of routing a bare
conductor along the top of the insulated cables for RI
thermocouples, the thermocouples will be attached to the
raised cover along the center line for the length of the
cover.

7.6.3 All other 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 (Ut 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
intalled by OPL, with QC surveillance by OPL personnel. The
thermocouple wires shall be calibrated (by Lot Nuuber) 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 +l.10 C) electrically welded thermojunctions. Calibration
will consist of manufacturer supplied (and audited) certifications
of calibrations at fire temperatures of thermocouples taken from
both ends of each purchased lot number.

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

7.8 INSTALLATION OF THE ERFBS TO THE TEST ARTICLES

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

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

7.10 PREBURN INSPECTION

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

7.10.2 TVA shall inspect the ERFBS for workmanship, surface defects,
etc. prior to test.

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

7.10.4 Fire endurance testing of assemblies will not commence until
the Thermo-Lag ERFBS attains a moisture meter reading that
does not exceed 20 when using a meter with a scale of 0-100
such as a Delmhorst Model DP or equivalent, or 30 days has
elasped since completion of the ERFBS installation.

8.0 PROCEDURE

8.1 FIRE ENDURANCE TEST

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

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

8.2 WATER HOSE STREAM TEST

8.2.1 Immediately (within 10 minutes) following the fire endurance
test, accessible surfaces of the protected test article shall
be subjected to the cooling, impact and erosion effects of E:
hose stream delivered through a 14-inch fog nozzle set at a
discharge angle of 300 with a nozzle pressure of 75 psig and
a minimum discharge of 75 gpm. The nozzle orifice is to be a
maximum of 5 feet from the edge of the tested assembly.

Page 8 of /7
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9.0 DATA SYSTEMS

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

10.0 FIRE TEST REPORT

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

10.2 OPL will assemble the final test report, containing the collected
data and required quality control documentation.

10.3 The test report shall be prepared in sufficient detail to summarize
the total testing activity. The report shall include as a minimum:

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

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

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

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

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

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

procedures provided by TVA

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

DESIGN DRAWINGS
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UNITED STATES
NUCLEAR REGULATORY COMMISSIONs, WASHINGTON, D.C. 20556

o **+ .March 25, 1994

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

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

PURPOSE

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

BACKGROUND

On April 24, 1986, the NRC issued GL 86-10 in order to give the industrv
additional cuidance on implementing NRC fire protection requirements. The
guidance in GL 86-10 did not change the requirement to separate one safe
snutdown train From its redundant train with either a 1-hour or a 3-hour fire
rated barrier. in Enclosure 2 to GL 86-10, the NRC staff responded to
industry questions. Question 3.2.1 of the enclosure Drovided the staff
position on fire endurance test acceptance criteria for fire barrier cable
tray wraps. In its response, the staff stated that Chapter 7, "Tests of
Nonbearing Walls and Partitions," of National Fire Protection Association
(NFPA) Standard 251, "Standard Methods of Fire Tests of Building
Construction," was applicable to cable-tr2y fire wraps.

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

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

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

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

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

iperformance equivalent to that established by the GL 86-10 acceptance
W criteria. In addition, the NRC staff recognized that the 1-hour and 3-hour

raceway fire barrier systems are unique and that additional guidance on the
proper implementation of the GL 86-10 acceptance criteria would be useful.

AREAS OF CONCERN

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

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

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

FIRE ENDURANCE CAPABILITY

NRC Oualification Reouirements and Guidance for Fire Barriers

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

The NRC issued guidance on acceptable methods of satisfying the regulatory
requirements of GDC 3 in Branch Technical Position (BTP) Auxiliary and Power
Conversion Systems Branch (APCSB) 9.5-1, "Guidelines for Fire Protection for
Nuclear Power Plants;" Appendix A to BTP APCSB 9.5-1; BTP Chemical Engineering
Branch (CMEB) 9.5-1, "Fire Protection for Nuclear Power Plants;" and GL 86-10.
In the BTPs and in GL 86-10, the staff stated that the fire resistance ratings
of fire barriers should be established in accordance with NFPA Standard 251,
"Standard Methods of Fire Tests of Building Construction and Materials," by
subjecting a test specimen that represents the materials, workmanship, method
of assembly, dimensions, and configuration for which a fire rating is desired
to a "standard fire exposure."'

Some licensees have used the acceptance criteria of ANI Bulletin No. 5(79), to
evaluate the performance of their fire barrier systems. The ANI test
methodology, which ANI issued for insurance purposes only, requires that
cables within the fire barrier test specimen be monitored for circuit
integrity while the test specimen is subjected to a test fire that follows the
standard time-temperature curve specified in American Society of Testing and
Materials (ASTM) Standard E-119, "Standard Methods of Fire Tests of Building
Construction and Materials," and to a hose stream test. Under this criterion,
the fire barrier system is evaluated by monitoring the capability of the
cables inside the fire barrier to pass a low voltage circuit integrity test.
During the fire and hose stream tests, if cable circuit integrity is
maintained, the tests are considered successful. The ANI test methodology
does not specify the following GL 86-10 acceptance criteria:

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

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

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

2 The 163 'C [325 'F] temperature condition was established by allowing the
temperature of the unexposed side of the fire barrier to rise 139 'C [250 °FJ
above the assumed 240C [750F] ambient air temperature, as measured by the
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'3) The fire barrier remains intact and does not allow water to be projected
beyond the unexposed surface during the hose stream test.

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

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

The test methods and acceptance criteria specified in Enclosure I are
acceptable for determining the adequacy of fire barrier systems proposed by
^ L)censees or applicants in the future to satisfy NRC fire protection rules and

~W;'egulations. Applicants or licensees may propose alternative test methods and
acceptance criteria to demonstrate an equivalent level of protection; the
staff will review such proposals on a case-by-case basis. Enclosure 2 is a
summary comparison of this review guidance against the GL 86-10 acceptance
criteria.

Evaluation and AoDlication of Fire Endurance and Functionality Test Results

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

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

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

inspection of the protected cables or components revealed no signs of

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

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

hose stream tests without developing any openings through which the

protected component, raceway, or cables are visible.

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

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

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

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

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

using the fog nozzle method for hose stream testing of fire barrier

penetration seals. The fog nozzle hose stream test method is an acceptable

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

position.

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

the acceptance criteria as the bases for qualifying and installing fire

barrier configurations, should request a deviation from the acceptance

criteria based on a engineering evaluation acceptable to the staff, such as

demonstrating cable functionality. For those licensees required to comply.

with Section III.G to Appendix R, the engineering evaluation 
justifying the

deviating conditions should be submitted with the exemption request. The

review guidance provided in Enclosure 1 provides specific guidance for

demonstrating cable functionality, including subjecting the cables to Megger

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

the insulation-resistance characteristics of the thermally damaged cable and

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

circuit functionality during and after the fire exposure.

IMPLEMENTATION

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

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

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

fire endurance test method and acceptance criteria that demonstrates an

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

3-

3 Examples of thermal degradation of cable jacket and insulation materials

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

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

conductor.

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

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

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

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

or cables without a specific evaluation.
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.riteria specified in the enclosed review guidance to (1) evaluate fire
* :ndurance testing programs proposed by licensees or applicants in the future

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

ACTIONS REQUESTED

None.

REPORTING REQUIREMENTS

None.

BACKFIT DISCUSSION

The guidance transmitted by this generic letter supplement will be used by the
staff for review and evaluation of the adequacy of fire barrier systems and
fire endurance tests that may be proposed in the future to satisfy NRC fire
protection rules and regulations. This guidance refines and clarifies the
guidance specified in Generic Letter 86-10 for application in that future
review context; specifically it (1) clarifies the applicability of the test
acceptance criteria stated in GL 86-10 to raceway fire barrier systems, (2)
specifies a set of fire endurance test acceptance criteria which are
acceptable for demonstrating that fire barrier systems can serve the required

1ire-resistive function and maintain the protected safe shutdown train free of
W ire damage, (3) contains acceptable options for hose stream testing, and (4)

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

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

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

Sincerely,

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

Enclosures:
1. NRC Staff Review Guidance and Fire

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

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

3. NRC Fire Testing Acceptance Criteria
Logic Diagram.

4. List of Recently Issued Generic Letters

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

Lead Project Manager: Marsha K. Gamberoni, NRR
(301) 504-3024

- 7 March 25, 1994
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FIRE ENDURANCE TEST ACCEPTANCE CRITERIA FOR

FIRE BARRIER SYSTEMS USED TO SEPARATE REDUNDANT SAFE SHUTDOWN TRAINS

WITHIN THE SAME FIRE AREA

I. BACKGROUND

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

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

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

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

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

regulations concerning fire protection programs at nuclear power plants:

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

Protection Program."

February 24, 1977 Appendix A to Branch Technical Position

APCSB 9.5-1, "Guidelines for Fire Protection for

Nuclear Power Plants Docketed Prior to July 1,

1976."

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

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

Program for Nuclear Power Facilities Operating

Prior to January 1979."

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

"Fire Protection for Nuclear Power Plants."

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

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

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

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

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

"Implementation of Fire Protection Requirements," April 24, 1986. GL 86-10,

which took precedence over previous staff guidance, provided staff

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

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

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

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

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

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

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

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

The aforementioned NRC documents provided NRC staff guidance 
concerning fire

barriers separating plant fire areas, including the fire resistance

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

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

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

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

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

indicated that, even with fire barriers installed, fires are a major
contributor to core melt probabilities.

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

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

GL 86-10, Response 3.2.1, also stated that, "The resulting 325 'F cold side
temperature criterion is used for cable tray wraps because they perform a fire
barrier function to preserve the cables free from fire damage. It is clear
that cable that bemins to deorade at 450 'F is free from fire damage at
325 'F." (Emphasis added.) In addition, the staff response stated that, "for
newly identified conduit and cable trays requiring such wrapping new materials

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

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

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

temperature is sufficiently below the cable insulation ignition temperature."

(Emphasis added.)

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

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

stream test provide adequate assurance that the shutdown capability is

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

sufficient additional information is needed to perform an engineering

evaluation to demonstrate that the shutdown capability is protected.

III. DEFINITIONS

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

this document, the following definitions are provided.

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

combustible.

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

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

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

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

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

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

established test acceptance criteria (fire barrier test acceptance criteria

refer to Sections IV, V, and VI).

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

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

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

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

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

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

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

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

combustible interior finishes when listed by a nationally recognized test

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

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

configuration.)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

* on the specimen.

Enclosure I- -
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V. FIRE ENDURANCE TEST ACCEPTANCE CRITERIA FOR ELECTRICAL RACEWAY 
AND

COMPONENT FIRE BARRIER SYSTEMS FOR SEPARATING SAFE SHUTDOWN FUNCTIONS

WITHIN THE SAME FIRE AREA

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

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

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

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

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

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

basis for Section IILM, "Fire Barrier Penetration Seal 
Qualification," states

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

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

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

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

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

and automatic fire suppression and detection system for each redundant train

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

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

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

shutdown train remains free of fire damage.

In 1984 Appendix R workshops held with industry, and later in GL 86-10, the

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

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

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

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

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

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

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

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

The following is the NFPA 251 acceptance criteria:

- The wall or partition withstood the fire endurance test without

the passage of flame or cases 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 DC [250 'F] above their initial

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 'C
+ 42 *C = 181 CF [250 °F + 75 0F = 325 OF]), the test exceeded the
temperature criteria limit.)

- Irrespective of the unexposed side temperature rise during the
fire test, if cables or components are included in the fire
barrier test specimen, a visual inspection should be performed.7
Cables should not show signs of degraded conditions8 resulting
from the thermal affects of the fire exposure; and

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

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

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

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

The test specimen should be representative of the construction for which the
fire rating is desired as to materials, workmanship, and details such as
dimensions of parts, and should be built under representative conditions.
Raceway fire barrier systems being subjected to qualification fire endurance
tests should be representative of the end use. For example, if it is intended
to install a cable tray fire barrier system in the plant without protecting
the cable tray supports, then the test program should duplicate these field
conditions. In addition, the fire test program should encompass or bound
raceway sizes and the various configurations for those fire barrier systems
installed in the plant. It should be noted that several test specimens will be
required in order to qualify various sizes of horizontal and vertical runs of
cable trays and conduits, junction boxes and pull boxes, etc. The cable tray
or raceway design used for the tests should be constructed with materials and
configurations representative of in plant conditions (e.g., the mass
associated with typical steel conduits and cable trays, representative
internal and external penetration seals). If cables are included in the
raceway fire barrier test specimen, these cables should be representative of
the installed plant-specific cables.

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

In 1979, American Nuclear Insurers (ANI) issued a fire endurance test method
for raceway fire barrier systems for insurance purposes. This method, "Fire
Endurance Protective Envelope Systems for Class HE Electrical Circuits,"
specified that cable temperatures be monitored by thermocouples. Industry
considers this the proper location for determining the temperature rise within
the raceway fire barrier system. Since cable jackets have a low thermal

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

Fire endurance tests of raceway fire barrier systems should be without cables.
This method is preferred because by excluding cables from the test specimen it
eliminates bias in the test results created by the thermal mass of the cables.
Without this thermal mass, the internal temperature conditions measured by the
test specimen thermocouples during the fire exposure will provide a more
accurate determination of fire barrier thermal performance.

Thermocouple Placement - Test Specimens Containina Cables

The following are acceptable placements of thermocouples for determining the
\thermal performance of raceway or cable tray fire barrier systems that contain

cables during the fire exposure:

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

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

9 For the thermocouples installed on conduits, cable tray side rails, and
bare copper conductors, a -13 mm [±½ inch] installation tolerance is acceptable.
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surface of the cables closest to the top and towards the center of the
fire barrier. The bare copper wire is more responsive than cable
jackets to temperature rise within the fire barrier enclosure. The
temperature changes measured along the bare copper conductors provide
indication of joint failure or material burn through conditions.
Thermocouples should be placed every 152 mm [6 inches] down the
longitudinal center along the outside surface of the cable tray side
rails and along the bare copper conductors. Thermocouples should also
be placed immediately adjacent to all structural members, supports, and
barrier penetrations.

Junction Boxes (JB) - The temperature rise on the unexposed surface of a
fire barrier system installed on junction boxes should be measured by
placing thermocouples on either the inside or the outside of each JB
surface. Each JB surface or face should have a minimum of one
thermocouple, located at its geometric center. In addition, one
thermocouple should be installed for every one square foot of J8 surface
area. These thermocouples should be located at the geometric centers of
the one square foot areas. At least one thermocouple should also be
placed within 25 mm [1 inch] of each penetration connector/interface.

Airdrops - The internal airdrop temperatures should be measured by
thermocouples placed every 305 mm [12 inches] on the cables routed
within the air drop and by a stranded AWG 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 barrier
penetrations.

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

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

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

Cable Trays - The thermocouples on each cable tray side rail should be
averaged separately. For example, thermocouples placed on one side rail
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will be averaged separately from the other side rail. till,
temperature conditions measured by thermocouples on the tw ,,'
conductors should be averaged separately. t ,,,'i' j

Junction Boxes - For small JBs which have only one therni(:
on each JB surface, the individual JB surface thermocOuplP(s , I'ln1l
averaged together. For larger JBs which have more that o; ' 41L11,,,
placed on each JB surface, the thermocouples on the indivlci111
surfaces should be averaged together.

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

The averages of any thermocouple group during the fire test sil d All
139 'C [250 'F] above the unexposed side temperature within the Ai " l
test specimen at the onset of the fire endurance test. In addt
temperature of each individual thermocouple will be evaluated. ' t
thermocouple conditions should not exceed the 139 OC [250 *F] ( lid lv i I
by more than 30 percent. .'I I I;,,

Thermocouple Placement - Test Specimens Without Cables

The following are acceptable thermocouple placements for deterniilillt 11
thermal performance of raceway or cable- tray fire barrier syStetii: I i,
contain cables: ,l,

Conduits - The temperature rise of the unexposed surface (, I
barrier system installed on a conduit should be measured I)y 1, 11,
thermocouples every 152 mm [6 inches] on the exterior con(f1,
between the conduit and the unexposed surface of the fire N,
material. These thermocouples should be attached to the exi '
conduit surface opposite of the test deck and closest to t
fire source. The internal raceway temperatures should be hi , ildi

stranded AWG 8 bare copper conductor routed through the e I -IIi-( l, iIv

the conduit system with thermocouples installed every 15? I g
along the length of the copper conductor. Thermocouples . l,
placed immediately adjacent to all structural members, suppl. ' (I,,
barrier penetrations. nili

Cable Trays - The temperature rise on the unexposed surface, c,
barrier system installed on a cable tray should be measured ly lIlt,
thermocouples every 152 mm [6 inches] on the exterior surf'a(,, llt,.
tray side rails between the side rail and the fire barrier In: 1 $,, ,
Internal raceway temperatures should be measured by a stra Hal
bare copper conductor routed on the top of the cable tray r(igl(l II,
the entire length and down the longitudinal center of the ny
with thermocouples installed every 152 mm [6 inches) alonfg I
the copper conductor. Thermocouples should be placed imrtiu(n
adjacent to all structural members, supports, and barrier dhi111, 1
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Junction Boxes - The temperature rise on the unexposed surface of a fire
barrier system installed on junction boxes should be measured by placing
thermocouples on either the inside or the outside of each JB surface.
Each JB surface or face should have a minimum of one thermocouple,
located at its geometric center. In addition, one thermocouple should
be installed for every one square foot of JB surface area. These
thermocouples should be located at the geometric centers of the one
square foot areas. At least one thermocouple should also be placed
within 25 mm [1 inch] of each penetration connector/interface.

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

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

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

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

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

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

The average of any thermocouple group should not exceed 139 'C [250 'F] above
the unexposed side temperature within the fire barrier test specimen at the
onset of the fire endurance test. In addition, the temperature of each
individual thermocouple will be evaluated. Individual thermocouple conditions
should not exceed the 139 'C [250 'F] temperature rise by more than
30 percent.
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* a fire barrier test specimen without cables does not meet the average or
l0ximum single point temperature criteria, then the internal raceway
temperature profile as measured by the instrumented bare copper conductors
during the fire exposure can be used to assess cable functionality through air
oven tests of plant specific cable types and construction.

VI. HOSE STREAM TESTS

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

For safe shutdown related fire barrier systems referenced in Section IV and
duplicate electrical cable tray or raceway and component fire barrier test
specimens that have been exposed to the ½-duration test fire exposure, the
staff finds the hose stream application specified by the NFPA 251 acceptable.
NFPA 251 requires the stream of water to be delivered through a 6.4 cm [2½-
inch] hose discharging through a standard 2.9 cm [1A-inch] playpipe nozzle
onto the test specimen after the fire exposure test. The stream is applied
with the nozzle orifice positioned 6.1 meters [20 feet] away from the center
of the test specimen at a pressure of 207 kPa [30 psi]. The application of
the stream is to all exposed parts of the-specimen for a minimum duration of I

nute for a 1-hour barrier and 2½ minutes for a 3-hour barrier.

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

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

- The stream applied at random to all exposed surfaces of the test
specimen through a 3.8 cm [1½-inch] fog nozzle set at a discharge
angle of 30 degrees with a nozzle pressure of 517 kPa [75 psi] and
a minimum discharge of 284 lpm [75 gpm] with the tip of the nozzle
at a maximum of 1.5 meters [5 feet] from the test specimen.
(Duration of the hose stream application - 5 minutes for both
1-hour and 3-hour barriers); or

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

£ angle of 15 degrees with a nozzle pressure of 517 kPa [75 psi] and

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

VII. FIRE BARRIER COMBUSTIBILITY

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

Fire barrier materials used as radiant energy heat shields inside containment
and used to achieve a combustible free zone are required to be noncombustible
as defined in Section III.
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U.S. Nuclear Regulatorv Commission

May 1, 1976
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10 CFR 50.48, "Fire protection."

Appendix R to 10 CFR Part 50, "Fire Protection for
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ACCEPTABLE METHODS FOR DEMONSTRATING FUNCTIONALITY OF
CABLES PROTECTED BY RACEWAY FIRE BARRIER SYSTEMS
DURING AND AFTER FIRE ENDURANCE TEST EXPOSURE

I. INTRODUCTION

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

II. CABLE CIRCUIT INTEGRITY TESTS

In 1979, American Nuclear Insurers (ANI) issued a fire endurance test method
for raceway fire barrier systems for insurance purposes. This method, "Fire
Endurance Protective Envelope Systems for Class 1E Electrical Circuits,"
specified a circuit integrity test. The intent of this test was to identify
the onset of fire damage to the cables within the raceway fire barrier test
specimen during the fire endurance test period. The circuit integrity test
voltage is 8 to 10 volts DC; therefore the loss of circuit integrity under
these voltage conditions may occur only as a result of a dead short or open
circuit.

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

III. EQUIPMENT QUALIFICATION

Comparison of the fire barrier internal time-temperature profile measured
during the fire endurance test to existing cable performance data, such as
data from environmental qualification (EQ) tests, could be proposed to the
staff as a method for demonstrating cable functionality. EQ testing is
typically performed to rigorous conditions, including rated voltage and
current. By correlating the EQ test time-temperature profile to the fire test
time-temperature profile, the EQ test data would provide a viable mechanism to0 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 OF) limit is exceeded.

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

IV. CABLE INSULATION TESTS

The two principal materials used as cable insulation and cable jackets by the
nuclear industry are thermoplastics and thermosetting polymeric materials. A
thermoplastic material can be softened and resoftened by heating and
reheating. Conversely, thermosetting cable insulation materials cure by
chemical reaction and do not soften when heated. Under excessive heating
thermosetting insulation becomes stiff and brittle. Electrical faults may be
caused by softening and flowing of thermoplastic insulating materials at
temperatures as low as 149 OC [300 OF]. Thermosetting electrical conductor
insulation materials usually retain their electrical properties under short-
term exposures to temperatures as high as 260 OC [500 OF]. Insulation
resistance (Megger) tests provide indications of the condition of the cable
insulation resistance, whereas the high potential (Hi-Pot) test provides
-;surance that the cable has sufficient dielectric strength to withstand the
O'plied rated voltage. A cable insulation failure usually results from two
breakdown modes: one failure mode is excessive dielectric loss which is due
to low insulation resistance, and the other failure mode is overpotential
stress which is due to loss of dielectric strength of the insulation material.

If Megger tests are not performed at frequent intervals during the fire
exposure, indications of insulation damaae in insulation may go undetected.
When removed from elevated temperatures, insulation will reset. Megger tests
of insulated cables after the fire endurance test and after the cable has
sufficiently cooled may not detect degradation in the insulation resistance.
Therefore, wet or dry Megger of cables after a fire exposure does not provide
reasonable assurance that the cables would have functioned as intended during
the fire exposure.

To provide reasonable assurance that the cables would have functioned during
and after the fire exposure, Megger tests need to be performed before the fire
test, at multiple time intervals during the fire exposure (i.e, every 20
minutes during the 1-hour fire test and every hour during the 3-hour fire
test) for instrumentation cables only, and immediately after the fire
endurance test to assess the cable insulation resistance levels. This testing
will assure that the cables will maintain the insulation resistance levels
necessary for proper operation of instruments.

The Meager tests (pre-fire, during the fire [if performed], and immediately
- er the fire test conditions) should be done conductor-to-conductor for
W*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[K+1 Meoa-ohm 1 * 1000 (ft) I
Length (ft)

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

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

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

OPERATING MEGGER TEST HIGH POTENTIAL
TYPE VOLTAGE VOLTAGE TEST VOLTAGE

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

Power < 1000 V ac 1500 V dc None

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

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

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

1° The review guidance for Megger and Hi-Pot test voltages was derived from
IEEE 383-1974, IEEE 422-1986 and IEEE 690-1984.

- 3 - Attachment to Enclosure I
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V V. AIR OVEN TESTS

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

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

1. During the air oven test the cables are to be energized at ratedvoltage. The cables are to be monitored for conductor-to-
conductor faults in multi-conductor cables and conductor-to-ground
faults in 211 conductors.

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

3. The impact force test, which simulates the force of impact imposedon the raceway by the solid stream test, described in UL 1724,Appendix B, paragraph 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 integrity and operability withina raceway fire barrier system during and after an external fire exposure, isan acceptable method for evaluating cable functionality. In order to determinecable functionality, it is necessary to consider the operating cabletemperatures within the fire barrier system at the onset of the fire exposureand the thermal exposure threshold (TET) temperature of the cable. Forexample, if the TET of a specific thermoplastic cable insulation (Brand X) is149 'C [300 0F) and the normal operating temperature within the fire barriersystem is 66 'C [150 'F], then the maximum temperature rise within the firebarrier system should not exceed 83 'C [150 'F] during exposure to an externalfire of a duration equal to the required fire resistance rating of thebarrier. For this example the TET limit for Brand X cable is 83 'C [150 'F]above the cable operating temperatures within the fire barrier system at theonset of the external fire exposure. The cable TET limits in conjunction with2 post test visual cable inspection and the Hi-Pot test described above shouldreadily demonstrate the functionality of the cable circuit during and after a*re.

- 4 -
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The normal cable operating temperature can be determined by loading cable
specimens installed within a thermal barrier system in the test configuration
with rated voltage and current. The TET temperature limits for most cable
insulation may be obtained from the manufacturer's published data which is
given as the short-circuit rating limit. With the known TET and normal
operating temperature for each thermal barrier system configuration, the
maximum temperature rise limit within a fire barrier system may then be
determined.
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COMPARISON OF FIRE ENDURANCE TEST CRITERIA
FOR FIRE BARRIER SYSTEMS USED TO SEPARATE

SAFE SHUTDOWN FUNCTIONS WITHIN THE SAME FIRE AREA

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

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

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

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

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

Temperature, as
measured on the
unexposed side of the
fire barrier material,
should not exceed
163 0C [325 -F].

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

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

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

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

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

75
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GL 86-10, SUPP. I

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

r I

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

RATIONALE FOR
CLARIFICATION

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

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

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

* ethods when cables are
excluded from test
specimen:

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

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

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

Demonstration of
functionality should
also consider operating
temperature of the
cables inside the fire

*arrier at the onseL of
-We fire exDosure.

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

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

7Y
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Note 1: The 163 OC [325 *FJ temperature condition was 
established by

allowing the internal temperature on the raceway 
surface to rise a

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

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

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

to be

determined by averaging the thermocouple 
readings. The conditions

of acceptance are also placed on the temperature conditions

measured by a single 
thermocouple. Under these conditions of

acceptance, if any single 
thermocouple exceeds 

30 percent above

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

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

considered to have exceeded 
the criteria temperature 

limit.

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

hose stream testing method 
for qualifying fire barrier 

penetration

seals.

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

tray or raceway fire 
barrier system has sufficient structural

integrity to resist minor fire 
related barrier breaches caused 

by

falling objects. -

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

is not considered a 
rated fire barrier. 

For those conditions

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

projection, cable damage) which 
deviate from the acceptance

criteria, an engineering analysis 
which clearly demonstrates 

the

functionality of the 
protected components 

or cables should be

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

functionality tests is to justify 
observed deviations in fire

barrier performance. Engineering analyses justifying these

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

cable) qualification as the basis for acceptance. 
Deviations will

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

Note 6: For fire barrier systems tested 
without cables, 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. Meager and Hi-Pot testing should be performed

in a consistent manner to those tests performed for cables

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

endurance test.

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

be performed before, during (instrumentation cables only) and

* immediately after the fire exposure and subjecting power cables

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

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

POSITION ON FIRE TESTING CRITERIA
FOR FIRE BARRIER SYSTEMS USED TO

PROTECT ELECTRICAL CABLING REQUIRED
FOR 10 CFR 50 APPENDIX R COMPLIANCE

Backtqround

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

Discussion

The Code of 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 fie 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 ring 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 automatic fire suppression system shall be installed in the fire area;
or

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

A fire wall des-
is considered a
mechanical and 4
'rated" under ti
presently no gen
applicable to 1
Existing method
barrier systems,
application of f
electrical ciri
"Guidelines for
test method was
and acceptance

gn that has passed on appropriate test method (e.g., NFPA 251)
rated' barrier. Components which penetrate fire walls, such as
lectrical penetrations, fire doors, and HYAC fire dampers, are
elr own unique test method and acceptance criteria. There is
rally accepted test method and acceptance criteria specifically
ire barrier enclosures applied to electrical cable systems.
intended for other purposes have been utilized to test such

but none of these standards are fully appropriate to this unique
'Ire barrier materials. In an attempt to define a test method for
uit protection, American Nuclear Insurers (ANI) prepared
Fire Stop and Wrap Systems at Nuclear Fac1 ities". However, this
intended to be used 'for insurance purposes only'.2  The method
$riteria in the ANI document are not definitive.

Position

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

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

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

e Determina ion of the ability of insulated electrical conductors to
maintain electrical circuit integrity at the temperature conditions
present ithin the electrical circuit protective system duringq the
external ire 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 ASTM
E-119, as used n other fire endurance tests (e.g., NFPA 251). The test allows
the use of the actual installed cables or a No. 8 AWG (3.38mm2) bare copper
conductor to si 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 tiat UL Subject 1724 is the most appropriate test method currently

2
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available for det rmining the fire resistance rating of electrical fire barrier
systems. TVA wi 1 use UL Subject 1724 with the following clarifications to
perform tests of Thermo-lag 330 electrical circuit protective systems intended
for use at Watts IBar:

(1) The exteri r surface temperature of the electrical raceway will be
recorded (old side of the barrier). If the average temperature recorded
by the ext rior thermocouples is less than 250oF (121*C) above their
initial teperature and no individual thermocouple is in excess of 325*F
(163;C) above its initial temperature, t~ie fire barrier will be considered
acceptable for use with any type cable.

(2) Section 6, Internal Fmre 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 vith a fuse or breaker that will actuate prior to the jacket of
a faulted 1cable reaching its auto-ignition temperature (for existing
designs) o reaching its insulation damage temperature (for new designs)
for all cr dible low impedance and bolted faults.6  No other ignition
sources exist within the protective barrier.

(3) Section 5, ose Stream Test. TVA will follow the criteria for hose stream
testing de cribed in NUREG-0800 using one and one-half inch fog nozzle set
at a discharge angle of 150 with a nozzle pressure of 75 psig and a
minimum di charge of 75 9pm.7 TVA considers that this would accurately
represent the mechanical impact, erosion and cooling effects that would
exist in IVA'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 UL document,
involving one and one-eighth inch solid bore National Standard Playpipe
operating t 30 psig, is not a realistic simulation of the challenge to
barrier sy tems as installed in a nuclear power plant).

3
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TC#26 TC#27 TC#29 TC#31 TC#15 TC #35 TC #36TC #33TC35T 6

NOTE:
Top set of numbers Indicates
thermocouple channel numbers for the
left cable tray side rail. The bottom set
of numbers indicates thermocouple
channel numbers from the right cable
tray side rail. All thermocouples were
spaced 6- o.c. and were held in place
by clamping the thermojunction under
the head of a small screw tapped into
the tray side rails.

. E XCOMEGA POINT LABORATORIES, INC.
I iProject No. 1 1960-97185

TVA / TSI

Fig. 7 Themmocouple Locations -
Test Deck #1, Left Cable Tray, Rev. 0

Drawn by: Date: 7/O'V+
Apped by:C,@+, Date: 7/r/4
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#63 TC #65 TC #67 T9C ;; TC #71 TC #72

NOTE:
Top set of numbers Indicates
thermocouple channel numbers for the
left cable tray side rail. The bottom set
of numbers indicates thermocouple
channel numbers from the right cable
tray side rail. All thermocouples were
spaced 6- o.c. and were held in place
by clamping the thermojunction under
the head of a small screw tapped into
the tray side rails.

OMEGA POINT LABORATORIES, INC.
Project No. 11960-97185

TVA / TSI

Fig. 8 Thermocouple Locations -
Test Deck #1, Center Cable Tray, Rev. 0

Drawn by: 4 5 Date: 7/rlff,

Apped by:dZ Date:7/S-/5f

TC #44
TC #62
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TC #98 TC #99 I TC#107 TC#108TC~ #710'5

NOTE:
Top set of numbers Indicates
thermocouple channel numbers for the
left cable tray side rail. The bottom set
of numbers indicates thermocouple
channel numbers from the right cable
tray side rail. All thermocouples were
spaced 6- o.c. and were held in place
by clamping the thermojunction under
the head of a small screw tapped into
the tray side rails.

OMEGA POINT LABORATORIES, INC.
Project No. 11960-97185

TVA / TSI

Fig. 9 Thermocouple Locations -
Test Deck #1, Right Cable Tray, Rev. 0

Drawn by:,Dh1 Dafe: I
Apprd by:<2 : 7/D 7/5t



NOTE:

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

TC

OMEGA POINT LABORATORIES, INC.
Project No. 11960-97185

TVA/TSI

Fig. 10 Thermocouple Locations -
Test Deck #1, 3' Conduit, Rev. 0

Drawn by:/,-::j r Date: P/O'-/

Apped by:4f Date:Z/"s



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97185

Project#: 97185
OTE:

Log is to be used to document the precise Test Deck #- 1
ocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Left Side Rail

Left 18" Cable Tray Assembly

TC Number Description of exact physical location
El On horizontal centerline of the side rail, 2" below deck insulation.
E2 On horizontal centerline of the side rail, 6" below previous thermocouple.
E3 On horizontal centerline of the side rail, 6" below previous thermocouple.
E4 On horizontal centerline of the side rail 6" below previous thermocouple.
E5 On horizontal centerline of the side rail, 6" below previous thermocouple.
E6 On horizontal centerline of the side rail 900 plate, 6" below previous

thermocouple, 2" above pivot bolt.
E7 On vertical centerline of the side rail, 4" from the pivot bolt of the side rail 900

plate.
E8 On vertical centerline of the side rail, 6" from previous thermocouple.
E9 On vertical centerline of the side rail, 6" from previous thermocouple.

E10 On vertical centerline of the side rail, 6" from previous thermocouple.
Eli On vertical centerline of the side rail, 6" from previous thermocouple.
E12 On vertical centerline of the side rail, 6" from previous thermocouple.
E13 On vertical centerline of the side rail, 6" from previous thermocouple.
E14 On vertical centerline of the side rail, 6" from previous thermocouple.
E15 On vertical centerline of the side rail, 6" from previous thermocouple.
E16 On vertical centerline of the side rail, 6" from previous thermocouple.
E17 On vertical centerline of the side rail, 6" from previous thermocouple, 5" from

insulated front deck wall.
E18 Deleted

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

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



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97185

Project#: 97185

Uais Log is to be used to document the precise Test Deck # 1
cation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Right Side Rail

Left 18" Cable Tray Assembly

TC Number Description of exact physical location
E19 On horizontal centerline of the side rail, 2" below deck insulation.
E20 On horizontal centerline of the side rail, 6" below previous thermocouple.
E21 On horizontal centerline of the side rail, 6" below previous thermocouple.
E22 On horizontal centerline of the side rail, 6" below previous thermocouple.
E23 On horizontal centerline of the side rail, 6" below previous thermocouple.
E24 On horizontal centerline of the side rail 90° plate, 6" below previous

thermocouple, 2" above pivot bolt.
E25 On vertical centerline of the side rail, 4" from the pivot bolt of the side rail 900

plate.
E26 On vertical centerline of the side rail, 6" from previous thermocouple.
E27 On vertical centerline of the side rail, 6" from previous thermocouple.
E28 On vertical centerline of the side rail, 6" from previous thermocouple.
E29 On vertical centerline of the side rail, 6" from previous thermocouple.
E30 On vertical centerline of the side rail, 6" from previous thermocouple.
E31 On vertical centerline of the side rail, 6" from previous thermocouple.
E32 On vertical centerline of the side rail, 6" from previous thermocouple.
E33 On vertical centerline of the side rail, 6" from previous thermocouple.
E34 On vertical centerline of the side rail, 6" from previous thermocouple.
E35 On vertical centerline of the side rail, 6" from previous thermocouple, 5" from

insulated front deck wall.

E36 Deleted

-I

1

4

4

I

4

4

4

4

I

a --TE: Ts shall bnumbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
NEpper wire), and E (engineering TO), for instance cl, E35, etc.
I PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97185

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

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

Y

Project #: 97185

Test Deck #: 1

Item: Cable Tray Left Side Rail

Center 18" Cable Tray Assemblvy

TC Number Description of exact physical location
E37 On horizontal centerline of the side rail, 2" below deck insulation.
E38 On horizontal centerline of the side rail, 6" below previous thermocouple.
E39 On horizontal centerline of the side rail, 6" below previous thermocouple.
E40 On horizontal centerline of the side rail, 6" below previous thermocouple.
E41 On horizontal centerline of the side rail, 6" below previous thermocouple.
E42 On horizontal centerline of the side rail 90° plate, 6" below previous

thermocouple, 2" above pivot bolt.
E43 On vertical centerline of the side rail, 4" from the pivot bolt of the side rail 90°

plate.
E44 On vertical centerline of the side rail, 6" from previous thermocouple.
E45 On vertical centerline of the side rail, 6" from previous thermocouple.
E46 On vertical centerline of the side rail, 6" from previous thermocouple.
E47 On vertical centerline of the side rail, 6" from previous thermocouple.
E48 On vertical centerline of the side rail, 6" from previous thermocouple.
E49 On vertical centerline of the side rail, 6" from previous thermocouple.
E50 On vertical centerline of the side rail, 6" from previous thermocouple.
E51 On vertical centerline of the side rail, 6" from previous thermocouple.
E52 On vertical centerline of the side rail, 6" from previous thermocouple.
E53 On vertical centerline of the side rail, 6" from previous thermocouple, 5" from

insulated front deck wall.
E54 Deleted

4

4

4

4

9

4

4

4

a
N)TE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
bpper 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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THPRUMC) P F PLACEMENT LOG - PROJECT NO. 97185

Project#: 97185
jT A E:

is Log is to be used to document the precise Tet Dek # 1
cation of the thermocouples located on each test es ec
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Right Side Rail

Center 18" Cable Tray Assembly_

TC Number Description of exact physical location
E55 On horizontal centerline of the side rail, 2" below deck insulation.
E56 On horizontal centerline of the side rail, 6" below previous thermocouple.
E57 On horizontal centerline of the side rail, 6" below previous thermocouple.
E58 On horizontal centerline of the side rail, 6" below previous thermocouple.
E59 On horizontal centerline of the side rail, 6" below previous thermocouple.
E60 On horizontal centerline of the side rail 90° plate, 6" below previous

thermocouple, 2" above pivot bolt.

E61 On vertical centerline of the side rail, 4" from the pivot bolt of the side rail 90°
plate.

E62 On vertical centerline of the side rail, 6" from previous thermocouple.
E63 On vertical centerline of the side rail, 6" from previous thermocouple.
E64 On vertical centerline of the side rail, 6" from previous thermocouple.
E65 On vertical centerline of the, side rail, 6" from previous thermocouple.
E66 On vertical centerline of the side rail, 6" from previous thermocouple.
E67 On vertical centerline of the side rail, 6" from previous thermocouple.
E68 On vertical centerline of the side rail, 6" from previous thermocouple.
E69 On vertical centerline of the side rail, 6" from previous thermocouple.
E70 On vertical centerline of the side rail, 6" from previous thermocouple.
E71 On vertical centerline of the side rail, 6" from previous thermocouple, 5" from

insulated front deck wall.
E72 Deleted

E

4

£

I

4

I

4

4

I

4

I

.5

-I

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

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

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



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97185

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

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

Y

Project #: 97185

Test Deck #: 1

Item: Cable Tray Left Side Rail

Right 18" Cable Tray Assembly

TC Number Description of exact physical location
E73 On horizontal centerline of the side rail, 2" below deck insulation.
E74 On horizontal centerline of the side rail, 6" below previous thermocouple.
E75 On horizontal centerline of the side rail, 6" below previous thermocouple.
E76 On horizontal centerline of the side rail, 6" below previous thermocouple.
E77 On horizontal centerline of the side rail, 6" below previous thermocouple.
E78 On horizontal centerline of the side rail 900 plate, 6" below previous

thermocouple, 2" above pivot bolt.
E79 On vertical centerline of the side rail, 4" from the pivot bolt of the side rail 90°

plate.
E80 On vertical centerline of the side rail, 6" from previous thermocouple.
E81 On vertical centerline of the side rail, 6" from previous thermocouple.
E82 On vertical centerline of the side rail, 6" from previous thermocouple.
E83 On vertical centerline of the side rail, 6" from previous thermocouple.
E84 On vertical centerline of the side rail, 6" from previous thermocouple.
E85 On vertical centerline of the side rail, 6" from previous thermocouple.
E86 On vertical centerline of the side rail, 6" from previous thermocouple.
E87 On vertical centerline of the side rail, 6" from previous thermocouple.
E88 On vertical centerline of the side rail, 6" from previous thermocouple.
E89 On vertical centerline of the side rail, 6" from previous thermocouple, 5" from

insulated front deck wall.
E90 Deleted

I-

I.

a-

a-

I.

r

I-

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

Lpper wire), and E (engineering TO), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97185

Project#: 97185
- OTE:W is Log is to be used to document the precise Test Deck # 1

*ocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Cable Tray Right Side Rail

Right 18" Cable Tray Assembly

TC Number Description of exact physical location
E91 On horizontal centerline of the side rail, 2" below deck insulation.
E92 On horizontal centerline of the side rail, 6" below previous thermocouple.
E93 On horizontal centerline of the side rail, 6" below previous thermocouple.
E94 On horizontal centerline of the side rail, 6" below previous thermocouple.
E95 On horizontal centerline of the side rail, 6" below previous thermocouple.
E96 On horizontal centerline of the side rail 90° plate, 6" below previous

thermocouple, 2" above pivot bolt.
E97 On vertical centerline of the side rail, 4" from the pivot bolt of the side rail 900

plate.
E98 On vertical centerline of the side rail, 6" from previous thermocouple.
E99 On vertical centerline of the side rail 6" from previous thermocouple.

E100 On vertical centerline of the side rail 6" from previous thermocouple.
E101 On vertical centerline of the side rail, 6" from previous thermocouple.
E102 On vertical centerline of the side rail, 6" from previous thermocouple.
E103 On vertical centerline of the side rail, 6" from previous thermocouple.
E104 On vertical centerline of the side rail, 6" from previous thermocouple.

E105 On vertical centerline of the side rail, 6" from previous thermocouple.
E106 On vertical centerline of the side rail, 6" from previous thermocouple.
E107 On vertical centerline of the side rail, 6" from previous thermocouple, 5" from

insulated front deck wall.
E 108 Deleted

____ ____ ____ ____ ___ I
4

4

4

I

a _______________________________________________________________________WTE: TCs shafllben-umber-edsequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
'Wopper wire), and E (engineering TO), for instance cl, E35, etc.
I PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY

----



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97185

Project#: 97185
JMOTE:

s Log is to be used to document the precise Tet Dek #- 1
ation of the thermocouples located on each test es eck

item. The back of this sheet may be used for any
necessary drawings or schematics. Item: 3" Conduit Surface

TC Number Description of exact physical location
E109 Deleted
E110 On outside surface (bottom) of the conduit, 4" below deck insulation.
E111 On outside surface (bottom) of the conduit, 6" below previous thermocouple.
E112 On outside surface (bottom) of the conduit coupling, 6" below previous

thermocouple.
E113 On outside surface (bottom) of the conduit elbow, 6" below previous

thermocouple.
E114 On outside surface (bottom) of the conduit elbow, 6" below previous

thermocouple.
E115 On outside surface (bottom) of the conduit elbow, 6" below previous

thermocouple.
E116 On outside surface (bottom) of the conduit elbow, 6" from previous

thermocouple.
E117 On outside surface (bottom) of the conduit coupling, 6" from previous

4 ^thermocouple.

On outside surface (bottom) of the conduit, 6" from previous thermocouple.
E119 On outside surface (bottom) of the conduit, 6" from previous thermocouple.
E120 On outside surface (bottom) of the conduit, 6" from previous thermocouple.
E121 On outside surface (bottom) of the conduit, 6" from previous thermocouple.
E122 On outside surface (bottom) of the conduit, 6" from previous thermocouple.
E123 On outside surface (bottom) of the conduit, 6" from previous thermocouple.
E124 On outside surface (bottom) of the conduit, 6" from previous thermocouple.
E125 On outside surface (bottom) of the conduit, 6" from previous thermocouple.
E126 On outside surface (bottom) of the conduit, 4" from previous thermocouple, 1"

I from insulated front deck wall.

4

.3

4

.3

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

Mopper wire), and E (engineering TO), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97185

Project#: 97185

is Log is to be used to document the precise Test Deck # 1
cation of the thermocouples located on each test

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

Rungs in Left Tray (Max. Fill)

TC Number Description of exact physical location
C127 On bare #8 wire under tray rungs, 2" below deck insulation.
C128 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C129 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C130 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C131 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C132 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C133 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C134 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C135 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C136 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C137 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C138 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C139 On bare #8 wire under tray-rungs, 6" from previous thermocouple.
C140 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C141 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C142 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C143 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C144 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C145 Deleted

4

t

4

t

4

4

t

4

a-

ATE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
Wpper 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. 97185

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

I

Project #: 97185

Test Deck #: 1

Item: Bare #8 AWG Copper Wire on

Cables in Left Tray (Max. Fill)

TC Number Description of exact physical location
C146 On bare #8 wire on cables, 2" below deck insulation.
C147 On bare #8 wire on cables, 6" below previous thermocouple.
C148 On bare #8 wire on cables, 6" below previous thermocouple.
C149 On bare #8 wire on cables, 6" below previous thermocouple.
C150 On bare #8 wire on cables, 6" below previous thermocouple.
C151 On bare #8 wire on cables, 6" below previous thermocouple.
C152 On bare #8 wire on cables, 6" below previous thermocouple.
C153 On bare #8 wire on cables, 6" from previous thermocouple.
C154 On bare #8 wire on cables, 6" from previous thermocouple.
C155 On bare #8 wire on cables, 6" from previous thermocouple.
C156 On bare #8 wire on cables, 6" from previous thermocouple.
C157 On bare #8 wire on cables, 6" from previous thermocouple.
C158 On bare #8 wire on cables, 6" from previous thermocouple.
C159 On bare #8 wire on cables, 6" from previous thermocouple.
C160 On bare #8 wire on cables, 6" from previous thermocouple.
C161 On bare #8 wire on cables, 6" from previous thermocouple.
C162 On bare #8 wire on cables, 6" from previous thermocouple.
C163 Deleted

-I

-4

4

-I

-4

.8

-I

.8

4

.4

.4

.4

.1

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



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97185

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

lcation 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:

97185

1

Bare #8 AWG Copper Wire under-

Rungs in Center Tray (Min. Fill)

TC Number Description of exact physical location
C164 On bare #8 wire under tray rungs, 2" below deck insulation.
C165 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C166 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C167 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C168 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C169 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C170 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C171 On bare #8 wire under tray rungs, 6" below previous thermocouple.
C172 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C173 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C174 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C175 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C176 On bare #8 wire under tray-rungs, 6" from previous thermocouple.
C177 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C178 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C179 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C180 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C181 On bare #8 wire under tray rungs, 6" from previous thermocouple.
C182 Deleted

I.

I-

I-

I-

I-

I-

I-

4-

*1*

-I-

.1

.1

*1

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

I



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97185

Project# 97185
MLOTE:

is Log is to be used to document the precise Tet Dek 1
cation of the thermocouples located on each test es ec

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

Cables in Center Tray (Mi. Fill)

TC Number Description of exact physical location
C183 On bare #8 wire on cables, 2" below deck insulation.
C184 On bare #8 wire on cables, 6" below previous thermocouple.
C185 On bare #8 wire on cables, 6" below previous thermocouple.
C186 On bare #8 wire on cables, 6" below previous thermocouple.
C187 On bare #8 wire on cables, 6" below previous thermocouple.
C188 On bare #8 wire on cables, 6" below previous thermocouple.
C189 On bare #8 wire on cables, 6" below previous thermocouple.
C190 On bare #8 wire on cables, 6" from previous thermocouple.
C191 On bare #8 wire on cables, 6" from previous thermocouple.
C192 On bare #8 wire on cables, 6" from previous thermocouple.
C193 On bare #8 wire on cables, 6" from previous thermocouple.
C194 On bare #8 wire on cables, 6" from previous thermocouple.
C195 On bare #8 wire on cables, 6" from previous thermocouple.
C196 On bare #8 wire on cables, 6" from previous thermocouple.
C197 On bare #8 wire on cables, 6" from previous thermocouple.
C198 On bare #8 wire on cables, 6" from previous thermocouple.

C199 On bare #8 wire on cables, 6" from previous thermocouple.
C200 Deleted

TE: 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.

PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97185

Project #: 97185
- OTE:

is Log is to be used to document the precise Test Deck # 1
vocation of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 AWG Copper Wire on

Rungs in Right Tray (No Fill)

TC Number Description of exact physical location
C201 On bare #8 wire on rungs, 2" below deck insulation.
C202 On bare #8 wire on rungs, 6" below previous thermocouple.
C203 On bare #8 wire on rungs, 6" below previous thermocouple.
C204 On bare #8 wire on rungs, 6" below previous thermocouple.
C205 On bare #8 wire on rungs, 6" below previous thermocouple.
C206 On bare #8 wire on rungs, 6" below previous thermocouple.
C207 On bare #8 wire on rungs, 6" below previous thermocouple.
C208 On bare #8 wire on rungs, 6" from previous thermocouple.
C209 On bare #8 wire on rungs, 6" from previous thermocouple.
C210 On bare #8 wire on rungs, 6" from previous thermocouple.
C211 On bare #8 wire on rungs, 6" from previous thermocouple.
C212 On bare #8 wire on rungs, 6" from previous thermocouple.
C213 On bare #8 wire on rungs, 6" from previous thermocouple.
C214 On bare #8 wire on rungs, 6" from previous thermocouple.
C215 On bare #8 wire on rungs, 6" from previous thermocouple.
C216 On bare #8 wire on rungs, 6" from previous thermocouple.

C217 On bare #8 wire on rungs, 6" from previous thermocouple.
C218 Deleted

I-

a.

I-

a.

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



THERMOCOUPLE PLACEMENT LOG - PROJECT NO. 97185

Project #: 97185

UHs Log is to be used to document the precise Test Deck # 1
location of the thermocouples located on each test
item. The back of this sheet may be used for any
necessary drawings or schematics. Item: Bare #8 AWG Copper Wire in

3" Steel Conduit

TC Number Description of exact physical location
C219 On bare #8 wire in conduit, 2" below deck insulation.
C220 On bare #8 wire in conduit, 6" below previous thermocouple.
C221 On bare #8 wire in conduit, 6" below previous thermocouple.
C222 On bare #8 wire in conduit, 6" below previous thermocouple.
C223 On bare #8 wire in conduit, 6" below previous thermocouple.
C224 On bare #8 wire in conduit, 6" below previous thermocouple.
C225 On bare #8 wire in conduit, 6" below previous thermocouple.
C226 On bare #8 wire in conduit, 6" from previous thermocouple.
C227 On bare #8 wire in conduit, 6" from previous thermocouple.
C228 On bare #8 wire in conduit, 6" from previous thermocouple.
C229 On bare #8 wire in conduit, 6" from previous thermocouple.
C230 On bare #8 wire in conduit, 6" from previous thermocouple.
C231 On bare #8 wire in conduit, 6" from previous thermocouple.
C232 On bare #8 wire in conduit, 6" from previous thermocouple.
C233 On bare #8 wire in conduit, 6" from previous thermocouple.
C234 On bare #8 wire in conduit, 6" from previous thermocouple.
C235 On bare #8 wire in conduit, 6" from previous thermocouple.
C236 On bare #8 wire in conduit, 6" from previous thermocouple.

TE: TCs shall be numbered sequentially from 1 upwards for each deck assembly. Prefixes shall be added as follows: C
(copper wire), and E (engineering TC), for instance cl, E35, etc.
PLEASE USE THE BACK OF THIS SHEET FOR DRAWINGS, IF NECESSARY
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Project No. 97185 TVA / TSI
204

September 7, 1994

Left 18" Tray
Left Side Rail

Max Temp
(OF)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

Left 18" Tray
Left Side Rail

Avg Temp
(OF)

85
85
85
84
84
85
85
85
85
86
88
89
9 1
93
96
99

1 03
1 06
1 09
1 11
114
118
121
124
1 28
131
1 35
1 38
141
145
1 48
151
1 54
1 56
159
162
165
168
171
1 75

Left 18" Tray
Bare #8 Under

Rungs Max Temp
(OF)

84
84
84
84
84
84
84
85
85
86
86
88
89
90

92
94
97
99

102
1 05
1 08
1i1

114
117
1 20
123
126
1 30
133
136
139
1 42
145
1 47
150
1 53
1 56
1 58
161
16SA

4
0

Left 18" Tray
Bare #8 Under

Rungs Avg Temp
(OF)

85
85
85
85
85
85
85
86
88
89
92
94
97

1 01
105
1 09
113
118
123
128
1 33
1 38
1 42
1 46
1 50
1 54
1 58
161
165
1 68
171
175
178
182
186
1 90

1 94
1 98
202
205

84
84
84
84
84
84
85
85
86
88
89
9 1
93
96
99

1 02
105
1 08
112
115

1 9
123
126
130
1 33.
1 37
140
144
1 47
1 50
153
156
159
1 62
1 64
1 67
1 70
173
1 76
178

IGO

V0RA

Time
(min)

P 0
le



Project No. 97185 TVA / TSI September 7, 1994

Time
(min)

Left 18" Tray

Left Side Rail
Max Temp

(OF)

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

Max Temp:
Max Allowed:

Left 18" Tray

Left Side Rail
Avg Temp

(OF)

1 78
1 82
1 86
1 90
1 96
210
210
211
211
211
211
211
211
211
212
212
212
212
212
212
212

212
410

Left 18" Tray
Bare #8 Under

Rungs Max Temp
(OF)

1 66
1 68
171
173
1 76
180
184
1 88
1 90

1 93
195
1 96
1 98
1 99

201
202
203
204
205
206
207

207
334

209
213
217
221
224
228
231
235
238
242
245
248
251
254
257
259
262
265
267
270
272

272
410

Left 18" Tray
Bare #8 Under

Rungs Avg Temp
(OF)

181
1 84
1 87
189
1 92
195
1 97
200
203
206
208
211
213
216
218
220
223
225
227
229
231

231
334

4 0 A P 0

,".4.

VO
*1101T'

205



Project No. 97185 TVA / TSI

2-06
September 7, 1994

Time
(min)

Left 18" Tray
Bare #8 Over

Cables Avg Temp
(OF)

0
1

2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Left 18" Tray
Right Side Rail

Max Temp
(OF)

Left 18" Tray
Bare #8 Over

Cables Max Temp
(OF)

86
85
85
85
85
86
86
87
89
9 1

93
1 02
113
123
1 27
1 34
1 37
1 38
1 40
141
1 42
1 44
1 45
1 46
1 49
153
1 56
1 60
1 63
1 67
1 70
173
1 77
1 80
183
1 87
1 91

195
1 98
202

85
85
85
85
85
85
85
86
87
88
90

93
96
99

102
105
108
1i1

114
117
120
122
1 25
1 28
131
1 33
1 36
1 38
141
143
146
1 48
151
1 53
1 56
1 59
161
164
1 67
170
tI
$4

85
85
85
85
85
85
85
85
86
87
89
9 1
94

1 01
1 08
114
1 20
125
1 30
1 34
1 38
142
1 46
1 49
1 52
1 55
1 58
1 60
1 62
1 68
1 77
1 83
189
1 93
1 96
200
203
208
209
210

VI co
If, A

0

Left 18" Tray
Right Side Rail

Avg Temp
(OF)

84
84
84
84
84
84
85
85
85
86
87
89
91

94
97

1 00

1 03
1 06
110
114
118
1 22
126
1 30
134
138
1 42
1 46
151
155
159
162
166
1 70
1 74
1 77
181
1 84
1 87
1 90



Project No. 97185 TVA / TSI
207

September 7, 1994

Time
(min)

Left 18" Tray
Bare #8 Over

Cables Max Temp
(OF)

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

Max Temp:
Max Allowed:

Left 18" Tray
Bare #8 Over

Cables Avg Temp

(0F)

205
208
212
215
218
221
224
227
230
233
236
238
241
244
247
249
252
254
257
259
261

261
411

0 f

Left 18" Tray
Right Side Rail

Max Temp
(OF)

172
1 75
1 78
181
183
1 86
189
1 91
1 94
1 97
1 99
202
205
208
210
213
215
217
220
222
224

224
335

211
211
211
212
212
212
212
212
213
214
216
217
219
220
222
224
226
228
231
234
238

238
410

Left 18" Tray
Right Side Rail

Avg Temp
(OF)

1 92
1 94
1 96
1 98
200
201
203
204
205
206
207.
208
209
210
211
212
213
214
215
21 7
218

218
334

P0o

O1 'O



Project No. 97185 TVA / TSI
208

September 7, 1994

Time
(min)

0
1

2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Center 18" Tray
Bare #8 Under

Rungs Max Temp
(OF)

Center 18" Tray
Left Side Rail

Max Temp
(OF)

84
85
84
85
85

85
85
86
87
89
92
95
99

102
1 07
11 1

116
121
1 26
131
1 37
142
1 48
1 54
159
165
170
1 76
181
186
1 92
1 97
204
209
211
212
213
214

216
218

Center 18" Tray
Left Side Rail

Avg Temp
(OF)

84
84
84
84
84
84
84
85
86
87
89
9 1

94
97

1 01

105
1 09
114
1 1 9

1 24
129
1 34
139
144
149
1 54
159
1 65
170
1 75
1 80
185
1 90

195
1 99

202
205
208
210
212

4 0 A lo,
0~C A A0.

VI - 0IV, ,
t°O ' T0

84
84
84
84
84
84
86
87
89
92
94
97

1 00
1 03
1 07
111
114
118
123
1 28
133
1 38
143
1 48
1 54
159
1 64
169
1 74
179
1 84
189
1 94
1 98
201
205
208
212
216
220

Center 18" Tray
Bare #8 Under

Rungs Avg Temp

(OF)

83
83
83
83
84
84
84
85
86
88
90

92
95
98

1 01

1 04
1 08
1 11

115
119
123
1 28
132
136
141
145
1 50
1 54
159
1 64
168
1 72
1 77
181
184
188

191
195
198
202



Project No. 97185 TVA / TSI September 7, 1994

Time
(min)

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

Max Temp:
Max Allowed:

Center 18" Tray
Left Side Rail

Max Temp
(OF)

Center 18" Tray
Left Side Rail

Avg Temp
(OF)

221
224
227
231
235
239
243
248
253
259
264
270
276
283
289
296
302
309
315
322
328

328
409

04,GA

Center 18" Tray
Bare #8 Under

Rungs Max Temp
(OF)

213
215
216
218
220
223
225
228
231
234
238
241
245
249
253
257
262
266
270
275
280

280
334

224
227
231
235
239
244
248
252
257
262
267
273
278
284
289
293
298
302
307
311
314

314
409

Center 18" Tray
Bare #8 Under

Rungs Avg Temp
(OF)

205
208
210
212
214
215
219
223
227
232
237
242
248
253
258
263
268
273
277
281
285

285
333

P 0 I 4.

o1*(a

209



Project No. 97185

Time
(min)

TVA / TSI

Center 18" Tray
Bare #8 Over

Cables Avg Temp
(0F)

6GA

0

0
1

2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Center 18" Tray
Right Side Rail

Max Temp
(O F)

Center 18" Tray
Bare #8 Over

Cables Max Temp
(OF)

84
84
84
84
84
84
84
85
86
88
90

92
95
98

1 01

105
1 09

113
117
121
126
130
1 35
139
1 44
1 48
153
1 58
163
1 67
1 72
1 76
181
185
189
1 93
1 97
202
206
210

84
84
84
84
84
84
84
85
85
86
88
90
93
95
98

1 01
105
1 09
113
117
121
1 25
1.29
1 34
138
143
148
1 53
1 58
163
1 68
1 72
1 77
181
186
1 90
1 94
1 98
201
204

P 0 #to,

*A

' .
0R 4Al

210

85
85
85
85
85
85
85
86
87
88
90
93
97

1 01
1 05
110
115
1 20
1 26
131
1 37
142
148
153
159
1 65
1 70
176
1 82
189
1 95
201
207
210
211
211
212
213
216
219

September 7, 1994

Center 18" Tray
Right Side Rail

Avg Temp
(OF)

84
84
84
84
84
84
84
85
85
87
88
9 1
93
97

1 00
104
1 09
113
118
1 23
1 27
1 33
1 38
1 43
1 48
153
1 58
1 63
168
1 73
1 78
1 83
1 88
192
1 96
200
204
207
210
212



Project No. 97185 TVA / TSI
2i1

September 7, 1994

Time
(min)

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

Max Temp:
Max Allowed:

Center 18" Tray
Bare #8 Over

Cables Max Temp
(OF)

214
218
222
226
230
234
240
245
251
256
261
266
271
276
280
285
289
293
297
301
305

305
409

Center 18" Tray
Bare #8 Over

Cables Avg Temp
(OF)

Center 18" Tray
Right Side Rail

Max Temp
(OF)

207
210
213
215
218
222
225
229
234
238
243
248
253
258
263
268
272
277
281
285
289

289
334

221
225
228
232
237
241
245
250
255
260
264
269
274
279
285
290
296
302
307
313
319

319
410

Center 18" Tray
Right Side Rail

Avg Temp
(OF)

214
215
217
219
221
223
226
228
231
234
237
240
243
247
250
254
258
262
265
269
273

273
334

40 A Po

0 A*A

10

"1104'1



Project No. 97185 TVA / TSI
212

September 7, 1994

Right 18" Tray
Left Side Rail

Max Temp
(OF)

Right 18" Tray

Left Side Rail
Avg Temp

(OF)

Right 18" Tray
Bare #8 Over

Rungs Max Temp
(OF)

Right 18" Tray
Bare #8 Over

Rungs Avg Temp
(OF)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

Time
(min)

84
84
84
84
84
84
84
86
87
90
93
97

1 01
1 06
113
1 20
1 26
1 33
139
1 46
151
1 57
1 63
1 68
173
179
1 85
191
1 98
204
208
210
211
213
215
217
220
224
229
233

84
84
83
84
84
84
84
85
86
88
90

94
97

1 02
1 07
112
118
1 24
1 30
1 36
142
149
155
161
166
1 72
1 78
1 83
1 88
1 93
1 98
202
205
208
211
213
215
217
219
221

4 0A to

iOl A Ae

V.
OftA¶Of

84
84
84
84
84
84
85
87
90
93
97

1 01
1 06
113
1 20
1 26
132
1 38
1 44
1 50
1 56
1 62
168
1 73
1 78
185
1 91
1 97
204
212
219
226
234
241
249
256
263
271
278
285

83
83
83
83
84
84
85
86
88
9 1
94
98

1 02
1 08
113
11 9
1 24
1 30
1 36
142
1 48
1 54
1 60
166
172
1 78
1 83
189
1 95
201
207
212
218
223
229
234
240
246
252
259



Project No. 97185 TVA / TSI
21 3

September 7, 1994

Time
(min)

Right 18" Tray
Left Side Rail

Max Temp
(OF)

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

Max Temp:
Max Allowed:

237
241
245
250
254
259
264
269
274
280
286
292
299
305
312
318
324
331
337
344
349

349
409

Right 18" Tray
Left Side Rail

Avg Temp
(OF)

223
226
228
231
234
238
241
245
249
253
257
261
266
270
275
280
285
290
295
301
306

306
334

Right 18" Tray
Bare #8 Over

Rungs Max Temp
(O F)

292
298
305
310
316
321
325
330
334
337
341
344
347
350
353
356
359
362
365
367
370

370
409

Right 18" Tray
Bare #8 Over

Rungs Avg Temp
(OF)

265
271
277
282
288
293
297
302
306
310
314
318
322
325
329
332
335
338
341
344
346

346
333

4HiA Po

*6 4.A0,
o A

f 60
I tt



-ii4

Project No. 97185 TVA / TSI September 7, 1994

Right 18" Tray Right 18" Tray 3" Conduit 3" Conduit 3" Conduit
Right Side Rail Right Side Rail Surface Surface Bare #8

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

0 84 84 85 84 85
1 84 84 85 84 85
2 84 84 85 84 85
3 84 84 85 84 85
4 85 84 85 84 85
5 85 84 85 84 85
6 86 84 85 84 85
7 87 85 85 84 85
8 89 86 85 84 85
9 92 88 85 85 85

10 95 90 86 85 85.
11 100 93 87 86 85
12 104 97 88 87 85
13 110 101 89 88 86
14 116 106 93 89 86
15 123 111 100 91 87
16 129 116 112 93 88
17 136 122 117 95 90
18 142 128 120 97 91
19 149 134 122 99 93
20 155 141 122 101 95
21 162 147 122 104 97
22 168 153 124 106 99
23 173 159 127 109 101
24 179 165 129 112 104
25 184 171 132 114 106
26 190 176 135 117 109
27 196 181 137 121 111
28 206 187 140 124 114
29 211 191 142 127 117
30 211 195 145 131 121
31 212 199 147 134 124
32 213 203 152 137 127
33 217 206 157 140 131
34 220 209 162 144 134
35 222 211 169 147 137
36 225 213 175 150 140
37 229 215 181 153 144
38 232 217 187 157 147
39 236 219 193 160 150
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Project No. 97185 TVA / TSI

2 -. 5
September 7, 1994

Time
(min)

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

Max Temp:
Max Allowed:

Right 18" Tray
Right Side Rail

Max Temp
(OF)

240
244
249
254
259
265
270
276
283
289
296
303
310
317
324
331
337
343
349
353
358

358
409

Right 18" Tray
Right Side Rail

Avg Temp
(OF)

221
223
225
228
230
233
236
238
242
245
248
252
255
259
263
267
271
276
280
285
290

290
334

0

P 0 4.I

$4

V 4.0 ft 4ATl

3" Conduit
Surface

Max Temp
(OF)

1 98
201
205
208
209
210
210
211
212
214
217
220
225
230
235
241
247
253
259
266
273

3" Conduit
Surface

Avg Temp
(OF)

163
166
169
173
176
1 79
1 82
1 84
1 87
189
191
1 93
1 95
1 97
200
202
204
206
209
211
214

3" Conduit
Bare #8

Max Temp
(OF)

153
1 56
159
162
1 66
171
176
181
185
1 90

1 94
198
202
206
210
215
219
223
228
232
237

237
410

273
410

214
334



Project No. 97185

Time
(min)

0

1

2
3
4
5
6
7
8
9

1 0

1 1

12
13
14
15
16
17
18
1 9

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

3" Conduit
Bare #8

Avg Temp
(OF)

84
84
84
84
84
84
84
84
84
84
84
84
85
85
85
86
87
88
89
90

9 1

93
95
96
98

1 00

1 03
1 05
1 07
110
113
116
118
121
1 24
1 27
1 30
133
1 36
139

Clad Sup-
port Steel
Max Temp

(OF)

86
153
273
485

1009

1418
1505
1406
1440
1451
1426
1425
1521
1602
1618
1611
1571
1529
1528
1558
1589
1613
1625
1647
1653
1667
1671
1685
1686
1688
1689
1682
1671
1667
1667
1671
1676
1692
1706
1719

TVA / TSI September 7, 1

Clad Sup-
port Steel
Avg Temp TC # 1 TC # 2 TC # 3 TC # 4 TC # 5

(OF) (OF) (OF) (OF) (OF) (OF)

84 84 84 85 85 85
96 84 84 84 84 85

120 84 84 85 84 84
166 84 84 84 84 84
276 84 84 84 84 84
409 84 84 85 85 85
502 84 84 85 85 85
538 84 85 85 85 85
553 85 85 85 85 85
565 85 86 86 86 85
572 86 86 86 86 86
591 87 88 87 87 86
639 89 89 89 89 87
680 90 90 90 90 88
707 92 92 92 92 90
720 94 94 94 94 91
727 96 96 96 96 93
737 98 99 98 99 95
756 101 101 101 101 97
780 103 104 103 104 99
805 106 107 106 107 102
828 109 110 109 110 104
849 112 113 113 114 107
869 115 117 116 117 110
889 118 120 120 121 113
907 121 124 123 124. 116
926 125 127 126 127 119
945 128 131 129 131 122
960 131 134 132 134 125
971 135 137 134 136 127
982 138 140 136 139 129
993 141 144 139 142 132

1004 144 147 142 145 134
1016 147 149 145 148 13E
1030 150 152 147 151 139
1043 153 155 149 153 142
1060 155 158 152 156 144
1076 158 161 154 158 14E
1092 161 163 156 161 14E
1109 163 166 159 163 15C
A P
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Project No. 97185

Time
(min)

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

3" Conduit
Bare #8

Avg Temp
(0F)

1 42
1 45
1 48
151
1 54
1 57
1 60
163
1 66
169
171
1 74
176
179
181
184
186
1 88
1 91

1 93
1 95

Max Temp:
Max Allowed:

195
334

Clad Sup-
port Steel
Max Temp

(OF)

1724
1730
1742
1747
1742
1730
1729
1731
1729
1734
1742
1742
1740
1745
1751
1759
1775
1794
1793
1788
1 787

1794

TVA / TSI

2 17
September 7, 1994

Clad Sup-
port Steel
Avg Temp TC # 1 TC # 2 TC # 3 TC # 4 TC # 5

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

1122 166 168 161 165 152
1135 169 171 163 168 154
1148 171 173 166 170 156
1161 174 176 168 172 157
1169 176 178 171 174 159
1175 179 180 173 175 161
1183 181 182 175 177 163
1194 183 184 178 179 165
1205 185 184 180 180 168
1216 187 185 182 182 170
1227 189 186 185 185 173
1236 191 188 190 185 175
1246 192 190 193 187 178
1256 194 193 196 190 180
1268 195 195 199 192 182
1282 198 196 203 194 185

- 1296 200 197 205 196 187
1309 202 199 207 199 190
1319 203 201 209 203 192
1330 205 203 210 205 194
1339 206 204 211 206 196

1339 206 204 211 206
409 409 410 410

1 96
410

,t6CA Po-
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Project No. 97185 TVA / TSI September 7,1994 2i8

Time TC # 6 TC # 7 TC # 8 TC # 9 TC# 10 TC # 11 TC # 12 TC # 13
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 84 84 84 84 84 84 84 84
1 84 84 84 84 84 84 84 84
2 84 84 84 84 84 84 84 84
3 84 84 84 84 84 84 84 84
4 84 84 84 84 84 84 84 84
5 84 84 84 84 84 84 84 84
6 84 84 84 84 85 84 84 84
7 84 84 85 85 85 85 85 85
8 85 85 85 85 85 85 85 85
9 85 85 85 86 86 85 86 86

10 85 85 86 87 87 86 87 86
11 86 85 87 88 88 87 88 88
12 87 86 88 90 90 89 89 89
13 88 87 89 92 92 90 91 90
14 89 87 91 94 94 92 93 92
15 90 88 93 97 97 95 95 94
16 92 90 95 -101 100 98 97 96
17 94 91 98 104 103 101 99. 98
18 96 93 100 108 106 103 102 100
19 98 95 103 111 109 106 105 103
20 101 97 106 114 112 109 108 106
21 103 99 110 118 115 112 111 108
22 106 102 113 121 118 115 114 111
23 109 104 116 124 121 118 117 114
24 111 107 119 128 124 122 121 117
25 114 109 123 131 127 125 124 120
26 117 112 126 135 130 128 127 123
27 120 115 130 138 133 132 132 126
28 123 117 133 141 137 135 136 129
29 125 120 136 145 140 138 139 132
30 128 123 139 148 143 141 141 135
31 131 126 142 151 145 144 144 138
32 133 129 145 154 148 147 146 141
33 136 131 148 156 151 150 149 144
34 138 134 150 159 155 152 152 148
35 139 136 153 162 158 155 155 151
36 141 138 156 165 161 157 157 154
37 143 141 158 168 163 160 160 157
38 145 143 161 171 166 163 163 161
39 146 145 164 175 170 165 167 164
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2 1 9
Project No. 97185

Time

(min)

40
41
42
43
44
45

46
47
48
49
50
51
52
53

54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TVA / TSI September 7, 1994.

TC # 6 TC # 7 TC # 8 TC # 9 TC # 10 TC # 11 TC # 12 TC # 13

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

1 48
1 50
151
1 53
1 54
1 56
158
159
161
163
1 65
168
1 70
1 72
1 74
1 76
1 78
1 80
181
1 83
185

185
409

147
1 49
151
1 53
1 55
1 57
159
161
1 63
1 65
1 67
169
171
173
1 75
1 77
179
181
1 83
1 85
1 86

1 86
409

1 66
168
171
1 73
1 76
184
1 90
1 96
1 99
202
203
205
206
207
208
209
209
210
210
210
210

210
409

1 78
1 82
186
1 90
1 96
210
210
211
211
211
211
211
211
211
211
212
212
212
212
212
212

212
409

(OF)

173
1 76
1 79
1 83
1 87
1 92
1 98
204
208
210
210
211
211
211
211
211
211
211
212
212
212

212
409

(0F)

1 68
171
1 74
177
180
184
193
206
210
210
211
211
211
211
212
212
212
212
212
212
212

212
409

(0F)

170
173
176
179
1 82
1 85
1 91
1 96
205
209
210
211
211
211
212
212
212
212
212
212
212

212
409

(OF)

1 67
1 70
172
1 75
178
180
183
185
188
1 91
1 95
1 98
202
205
207
209
209
210
210
211
211

211
409

4 ,lA Po,
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Project No. 97185 TVA / TSI September 7,1994

Time TC # 14 TC # 15 TC # 16 TC # 17 TC # 18 TC # 19 TC # 20 TC # 21

(min)

I0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

(OF)

84
84
84
84
84
84
84
85
85
86
87
88
89
9 1
93
96
98

1 01
1 04
1 07
11 0
113
116
119
1 22
1 25
128
131
1 34
1 38
141
1 44
147
1 50
1 54
1 57
160
162
165
1 67

(OF)

84
84
84
84
84
84
84
85
85
86
87
89
9 1

93
95
97

1 00

1 03
1 06
110
113
116
120
123
1 27
1 30
1 34
1 37
140
143
1 47
1 50
153
1 55
1 58
161
1 64
1 66
169
1 72

(OF)

84
84
84
84
84
84
84
85
85
86
88
89
9 1
93
96
98

101
1 04
1 08
1i1
114
118
121
1 24
127
1 30
1 33
1 36
140
143
146
149
1 52
155
159
1 62
165
1 68
1 70
1 73

,0,A

on

(0F)

84
84
84
84
84
84
84
85
85
86
88
89
9 1
93
96
99

103
1 06
109
111
114
117
1 20
1 23
126
1 29
1 32
1 35
1 38
141
145
148
151
1 54
1 56
1 59
161
1 64
1 66
1 68

to
P%,I4

(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

(OF)

84
84
84
84
84
84
84
84
85
85
86
87
89
90
92
94
96
99

1 02
1 05
1 08
112
115

1 9
1 22
1 25
129
1 32
1 36
1 40
1 43
1 47
151
1 54
1 58
1 62
165
169
172
176

to . 0IV,

220

(O F)

84
84
84
84
84
84
85
85
86
86
88
89
91
93
95
97

1 00
1 03
106
110
114
118
1 22
1 26
1 30
1 34
1 37
141
144
148
1 52
1 56
1 60
1 64
1 68
1 72
1 75
178
1 82
185

(OF)

85
85
85
85
85
85
85
85
85
86
87
88
90
9 1
93
96
98

101
1 04
1 07
1 11
115
11 9
1 22
127
131
1 36
141
1 45
149
1 53
1 56
1 60
1 64
1 68
1 70
1 74
1 77
1 80
1 82



Project No. 97185 TVA / TSI
221

September 7, 1994

Time
(min)

40

41
42

43
44

45

46
47
48

49

50
51
52
53
54

55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 14
(OF)

170
172
1 74
177
1 79
182
1 85
1 90
1 95
200
205
209
211
211
211
211
211
211
211
211
212

212
409

TC # 15
(OF)

174
1 77
179
181
1 84
1 86
206
211
211
211
211
211
211
211
211
211
211
211
211
211
212

212
409

TC # 16 T(
(OF)

1 76
1 78
181
1 84
1 86
1 89
1 92
1 95
1 98
201
204
205
206
207
208
209
210
210
211
211
212

212
409

,4 GA

0

C# 17
(0 F)

1 70
172
1 74
177
1 79
181
1 84
1 87
1 90

1 92
1 95
1 98
201
204
207
209
210
211
211
212
212

212
409

TC # 18
(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

TC # 19
(OF)

1 79
183
1 86
1 90

1 93
1 95
1 98
200
202
203
204
204
205
205
206
206
207
207
207
208
208

208
409

TC # 20
(OF)

187
1 90

194
1 96
200
200
200
202
203
205
207
209
209
210
208
209
209
210
210
210
210

210
409

TC # 21
(OF)

185
1 88
1 90

1 93
1 95
198
201
204
206
208
209
210
211
211
212
212
212
213
213
213
214

214
410

Po,
p 0
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September 7, 1994

Time TC # 22 TC # 23 TC # 24 TC # 25 TC # 26 TC # 27 TC # 28 TC # 29
(min) (0F) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 85 85 84 84 84 84 84 84
1 85 85 84 84 84 84 84 84
2 85 85 84 84 84 84 84 84
3 85 85 84 84 84 84 84 84
4 85 85 84 84 84 84 84 84
5 85 85 84 84 84 84 84 84
6 85 85 85 84 84 85 85 84
7 85 85 85 84 85 85 85 85
8 86 85 85 85 85 86 86 86
9 87 86 85 85 86 87 87 87

10 88 87 86 86 87 89 88 88
11 90 88 89 88 89 91 90 90
12 91 90 94 90 91 93 92 92
13 94 92 101 93 94 95 94 94
14 96 95 108 96 97 98 97 96
15 98 98 114 99 100 101 100 99
16 101 102 120 102 103 105 104 103
17 104 105 125 105 106 108 108 106
18 107 109 130 109 110 112 112 110
19 111 113 134 112 113 116 116 114
20 114 117 138 117 117 121 121 118
21 117 121 142 122 121 125 125 122
22 121 125 146 126 125 129 130 127
23 125 129 149 130 129 134 135 131
24 129 133 152 133 133 139 139 135
25 133 137 155 136 137 144 144 140
26 137 141 158 139 142 150 149 144
27 141 145 160 141 148 156 154 149
28 145 149 162 143 157 161 158 153
29 149 153 164 146 168 166 163 158
30 153 156 164 148 177 170 167 163
31 155 159 165 150 183 174 172 169
32 159 162 165 153 189 178 176 175
33 163 165 166 155 193 182 182 182
34 167 168 167 158 196 186 188 193
35 171 171 169 160 198 190 195 200
36 175 173 170 162 201 194 202 203
37 178 176 171 165 203 198 207 208

38 181 178 172 167 205 202 209 209
39 183 181 174 170 207 206 210 210

CsA P
* 4.

o A7
V. 0
0*A-

TVA / TSIProject No. 97185



Project No. 97185

Time
(min)

40
41
42
43
44
45
46
47
48
49
50
5 1
52
53

54
55
56
57
58
59
60

Max Temp:

Max Allowed:

TC # 22

(OF)

1 86
1 88
1 89
1 91

193
1 94
1 96
1 98
1 99

200
202
203
204
206
208
209
211
212
214
215
217

217
410

TC # 23
(OF)

1 83
1 86
1 88
1 91

193
1 95
1 97
1 99

200
202
203
205
206
207
207
208
209
209
210
210
211

211
410

TVA / TSI

TC # 24
(OF)

1 75
1 76
178
179
181
182
1 83
185
1 87
1 88
1 90

192
195
1 97
1 99

201
202
204
205
206
207

207
409

TC # 25
(OF)

173
1 76
178
1 82
1 85
188
191

1 93
1 96
1 98
200
201
202
204
205
206
207
207
208
209
209

209
409

TC # 26
(OF)

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

212
409

TC # 27
(OF)

208
210
210
211
211
211
211
211
211
211
211
211
212
212
213
214
215
217
219
221
224

224
409

September 7,1994

TC # 28
(OF)

210
211
211
211
211
211
211
211

211
212
212
212
213
213
214
215
217
219
221
224
226

226
409

TC # 29
(OF)

211
211
211
212
212
212
212
212
212
212
212
213
213
214

215
216
217
219
222
224
227

227
409

0 A4

I4'o
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Project No. 97185 TVA / TSI

224
September 7, 1994

Time TC # 30 TC # 31 TC # 32 TC # 33 TC # 34 TC # 35 TC # 36 TC # 37

(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

(OF)

84
84
84
84
84
84
85
85
85
86
87
89
9 1

93
95
98

1 01

1 05
1 08
112
116
120
1 24
129
133
1 37
142
1 47
151
1 56
1 60
163
1 67
171
1 74
1 78
183
1 90

1 97
202

(OF)

84
84
84
84
84
85
85
85
85
86
87
88
90
92
95
98

1 02
1 06
110
114
118
1 23
1 27
132
1 36
141
145
1 48
1 52
1 55
159
1 62
1 64
1 67
169
172
1 74
1 77
1 80
1 82

(0F)

84
84
84
84
84
84
84
85
85
86
87
89
91

93
95
98

101

1 04
1 07
110
114
117
121
125
129
1 33
1 37
140
144
148
151
155
1 58
161
165
168
171
1 74
1 77
179

06 A

0o

(OF)

84
84
84
84
84
84
84
85
86
87
89
91
93
96
99

1 02
1 05
109
113
117
1 22
1 26
130
1 34
1 38
142
1 47
151
1 55
1 58
1 62
1 66
1 69
1 73
1 76
180
183
1 87
1 90
1 94

P 0 .1

A4

(OF)

84
84
84
84
84
84
84
85
85
87
88
90
93
95
99

102
1 06
1 11
115
119
1 24
1 28
1 33
1 38
142
147
152
1 56
161
165
169
1 72
1 76
181
1 85
1 90
195
201
205
207

(OF)

84
84
84
84
84
84
84
84
85
86
87
89
90
92
95
98

1 00
1 03
1 06
110
113
116
11 9
123
1 27
131
1 36
1 40
144
1 47
151
1 54
1 58
161
165
1 68
171
175
178
181

(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

(OF)

84
84
84
84
84
84
84
85
86
87
89
92
95
99

103
107
112
116
121
1 27
133
139
1 44
150
1 56
1 62
168
1 74
1 80
186
1 91
1 97
202
206
208
209
210
211
211
211

VI ft
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Project No. 97185 TVA / TSI September 7, 1994

Time TC # 30 TC # 31 TC # 32 TC # 33 TC # 34 TC # 35 TC # 36 TC # 37

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

40 206 185 182 197 209 184 deleted 212
41 207 188 185 201 209 188 deleted 212
42 208 191 188 205 209 191 deleted 212
43 209 194 191 208 210 194 deleted 213
44 209 197 195 210 210 195 deleted 213
45 210 199 199 210 211 198 deleted 214
46 210 201 203 211 211 200 deleted 215
47 210 203 207 211 212 202 deleted 216
48 210 205 209 212 213 204 deleted 218
49 210 206 211 212 214 205 deleted 219
50 210 208 212 212 216 206 deleted 221
51 210 209 212 213 217 207 deleted 223
52 211 210 213 213 219 208 deleted 225
53 210 211 213 215 220 209 deleted 227
54 211 212 214 216 222 210 deleted 229
55 212 212 214 219 224 211 deleted 231
56 214 213 215 222 226 212 deleted 233
57 215 213 216 225 228 213 deleted 236
58 217 214 217 228 231 214 deleted 240
59 219 214 218 231 234 217 deleted 245
60 221 215 220 235 238 220 deleted 249

MaxTemp: 221 215 220 235 238 220 249
Max Allowed: 409 409 409 409 409 409 409

0C A
4.
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Project No. 97185

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

TC # 38
(OF)

84
84
84
84
84
84
85
85
86
87
89
91

95
99

1 03
1 08
113
118
1 24
131
1 37
142
1 48
1 54
159
1 64
169
1 74
179
185
189
193
1 97
201
204
207
209
.210
211
212

TC # 39
(OF)

84
84
84
84
84
84
85
85
86
87
89
91

94
98

1 02
1 06
1i1

116
121
1 27
1 32
1 37
142
148
1 54
159
1 64
169
174
1 78
183
1 87
192
1 96
1 99

202
204
207
209
211

TVA / TSI

TC # 40
(OF)

84
84
84
84
84
84
85
85
86
87
89
91
94
97

100
104
1 09
113
118
1 23
128
1 33
1 38
1 43
1 48
1 54
159
164
169
174
1 78
183
1 87
1 92
196
200
203
207
210
212

giGA

0

TC # 41
(OF)

84
85
84
85
85
85
85
85
85
86
87
89
91
94
97

1 01
105
1 09
114

1 9
1 24
129
133
1 38
1 43
148
1 53
1 58
1 63
1 68
173
1 77
1 82
186
1 90

1 94
1 98
202
206
209

to

September 7,1994

TC # 42
(°F)

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

1 00

1 04
1 09
113
118
124
129
1 35
1 40
145
1 49
1 54
159
1 64
169
174
1 78
1 82
187
1 90

1 94
1 98
201
204

TC # 43
(OF)

84
84
84
84
84
84
84
84
85
85
86
87
88
90

93
95
98

1 02
1 06
110
115

1 9

1 24
129
135
1 40
1 46
1 52
1 57
1 62
1 67
1 72
1 77
1 82
186
1 90

1 94
1 98
201
205

TC # 44
(OF)

84
84
84
84
84
84
84
85
86
87
89
91

94
98

102
106

1 0

114
1 9

124
128
1 33
1 38
1 43
1 48
153
1 58
1 63
168
173
178
183
188
193
197
202
206
210
213
215

TC # 45
(0F)

84
84
84
84
84
84
84
85
86
88
90

92
95
99

103
1 08
113
117
1 22
1 27
1 32
1 37
1 42
1 47
1 52
1 57
162
1 67
171
1 76
181
186
191
1 95
201
206
211
214
215
216

O4ATO

226



Project No. 97185

Time
(min)

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

Max Temp:
Max Allowed:

TC # 38
(OF)

213
213
213
213
214
215
216
217
220
224
229
235
241
247
253
258
263
269
274
280
285

285
409

TC # 39
(OF)

212
213
214
215
216
218
221
225
231
236
242
248
253
259
264
269
274
279
284
289
294

294
409

TVA / TSI.

TC # 40
(OF)

215
217
215
217
218
222
227
231
235
239
243
248
253
257
262
267
272
277
282
287
292

292
409

TC # 41
(OF)

212
214
216
218
220
222
225
227
230
233
236
239
243
247
251
255
259
264
268
273
278

278
409

September 7, 1994

TC # 42
(OF)

206
208
209
211
212
213
213
214
214
215
216
217
218
220
222
224
226
229
232
235
238

238
409

TC # 43
(OF)

207
209
210
212
213
213
214
215
215
216
217
218
219
220
221
223
225
227
230
233
236

236
409

TC # 44
(OF)

216
218
219
221
223
225
227
229
232
235
238
242
246
250
253
258
262
266
271
275
280

280
409

TC # 45
(OF)

217
219
221
224
226
229
232
235
239
243
247
251
256
261
266
271
276
282
287
293
299

299
409

4 0 A to

o"^ A
100

IV0 1 A

227



Project No. 97185

Time
(min)

0
1
2
3
4
5

6
7

8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
2 9
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

TC # 47 TC # 48

(OF) (OF)
TC # 46

(OF)

84
84
84
84
84
84
84
85
86
87
88
91

94
97

1 01
1 05
110
115
1 20
1 25
1 30
135
1 40
1 44
149
1 54
159
1 64
169
1 74
179
1 84
188
207
211
212
212
212

213

213

84
84

84
84

84
84
84
85
85
86
87
89
92
95
99

1 03
1 07
111

116
121
126
131
135
140
1 45
149
154
1 58
163
1 67
172
1 76
1 80
1 84
188
1 91

195
1 99

203

209

TVA / TSI.

TC # 49
(OF)

84
84
84
84
84
84
84
85

85
87
88
91

93
97

1 01

1 06
111

117
121
1 26
131
135
140
144
149
153
158
1 63
1 68
1 73
1 78
1 83
1 88
1 92
1 97
202
207
209
211

211 A

0o

84
84
84
84

84
84
84
85
85
86
87
89
92
95
99

1 03
1 07
111

116
121
1 26
1 30
1 35
140
1 44
149
1 53
1 58
162
1 67
172
1 77
181
1 85
1 90

1 95
200
206
211

213
Poe"I0

TC # 50
(OF)

84
84
84
84
84
84
84
85
86
87
89
92
95
98

1 02
106
111

115
1 20
1 25
129
1 34
139
144
1 49
1 54
159
165
1 70
1 75
181
1 87
1 94
201
206
209
210
211
212
212

September 7, 1994

TC # 51
(OF)

84
84
84
84
84
84
85

85
87
88
91

94
97

1 01

1 06
110
115
1 20
125
130
135
141
146
151
1 57
1 62
1 68
174
179
185
1 91

1 97
204
209
209
211
213
214
216
218

TC # 52

(OF)

84
84
84
84
84
84
85
86
87
89
92
95
99

1 02
1 07
111

116
121
1 26
131
1 36
1 42
1 48
1 54
159
165
170
1 76
181
186
1 92
1 97
203
208
211
211
212
213
215
218

10,
Vp

228

TC # 53

(OF)

84
84
84
84
84
84
84
85
86
88
90

93
96
99

103
1 07
111

116
121
125
1 30
1 35
140
145

150
1 55
160
1 66
172
1 77
182
187
1 92
1 97
201
204
206
208
211
211



Project No. 97185

Time
(min)

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

Max Temp:
Max Allowed:

TC # 46
(OF)

214
215
217
219
222
225
229
232
236
240
244
248
252
256
261
265
270
274
279
283
288

288
409

TC # 47
(OF)

212
213
214
215
216
218
219
221
223
225
227
229
232
235
238
241
244
248
251
255
258

258
409

TVA / TSI.

TC # 48
(OF)

211
212
214
217
220
223
226
229
232
235
238
242
246
250
254
258
263
268
272
277
282

282
409

TC # 49
(OF)

213
214
215
216
217
219
221
223
225
227
230
233
236
239
242
245
248
252
255
258
261

261
409

TC # 50
(OF)

213
215
217
220
223
226
230
233
237
241
245
250
254
259
263
268
272
276
280
284
288

288
409

TC # 51
(OF)

221
224
227
231
235
239
243
248
253
258
263
268
274
279
285
290
296
302
307
313
319

319
409

September 7, 1994

TC # 52
(OF)

221
224
227
231
235
239
243
248
253
259
264
270
276
283
289
296
302
309
315
322
328

328
409

TC # 53
(OF)

211
213
215
219
222
224
227
230
233
236
239
243
247
251
255
259
262
266
270
273
278

278
409

4 0~oA P0

0 A

OftA¶Oe

229



Project No. 97185 TVA / TSI. September 7, 1994

TC # 54 TC # 55
(OF) (OF)

Time
(min)

0
1

2
3
4
5
6
7
8
9

1 0

1 1
12
13
14
15
16
17
18
1 9

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

.39

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

TC # 56 TC # 57

(OF) (OF)

84
84
84
84
84
85
85
85
86
87
88
91
93
97

1 00
105
109
113
118
1 23
1 28
1 33
139
1 44
1 50
1 56
1 62
1 68
173
179
1 84
1 91
1 97
200
203
206
208
210
212
212

85
85
85
85
85
85
85
85
86
87
89
91
94
97

101
1 05
109
113
118
1 23
128
1 34
140
1 45
1 50
1 55
1 60
1 64
1 68
1 74
1 80
1 85
1 90
1 94
1 98
201
204
206
209
211 GA

0

85
85
85
85
85
85
85
86
87
88
90
92
95
98

1 02
1 06
11 0
114
119
1 23
128
133
1 38
143
148
1 53
1 58
1 62
1 67
1 72
177
1 82
1 87
1 92
1 97
201
205
208
210
212
Poe
p0 1

TC # 59 TC # 60 TC # 61TC # 58
(OF)

85
85
85
85
85
85
85
85
86
87
89
91
93
96
99

1 03
1 07
1 11

116
121
1 26
132
1 37
143
1 48
1 53
1 58
1 63
1 68
1 73
1 78
1 82
1 87
1 91

1 96
200
203
206
209
212

(0F)(0F)

85
84
84
84
84
85
85
85
86
87
88
90
92
95
98

1 02
1 06
111
117
1 22
127
133
1 38
1 43
148
1 53
1 58
1 63
1 67
172
1 76
181
185
1 90
1 94
1 98
202
205
208
211

84
84
84
84
84
84
84
85
85
86
87
88
90
92
94
98

1 02
1 07
111
117
1 22
128
1 33
139
1 44
1 49
155
1 60
1 66
171
1 76
1 82
1 85
189
1 94
1 98
201
203
205
207

OftAYO'

230

(0F)

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

1 00
1 04
1 08
113
117
123
1 28
133
1 38
143
1 49
155
1 60
1 67
1 73
1 78
183
1 87
1 91
1 95
1 98
202
205
208



Project No. 97185

Time
(min)

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

Max Temp:
Max Allowed:

TC # 54
(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

TC # 55
(OF)

213
212
213
214
216
217
219
221
223
226
228
231
235
238
242
245
248
252
255
259
263

263
409

TVA / TSI.

TC # 56
(OF)

212
212
215
219
223
226
230
234
237
241
245
249
253
257
261
265
269
272
276
280
283

283
410

TC # 57
(OF)

214
216
219
221
224
226
229
233
236
240
244
247
251
255
259
263
267
270
274
278
281

281
410

TC # 58
(OF)

214
217
218
220
222
224
226
228
231
233
236
239
243
246
250
253
257
261
265
269
273

273
410

TC # 59
(OF)

213
215
217
219
221
223
226
228
231
234
237
241
245
248
252
257
261
265
269
273
278

278
410

September 7, 1994

TC # 60
(OF)

210
211
211
212
213
213
214
215
216
218
219
221
223
225
228
230
233
236
239
242
246

246
409

TC # 61
(OF)

210
211
212
212
213
213
214
215
215
216
218
219
220
222
223
225
227
230
232
234
237

237
408

4 6A P 0

o0 A~
0

OftATt

231



Project No. 97185 TVA / TSI.

TC # 64
(OF)

TC # 65
(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
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

September 7, 1994

TC # 62

(OF)

83
83
83
83
83
83
84
84
85
86
88
90

93
96
99

103
1 07
111

115
120
1 24
129
133
138
1 43
148
152
1 57
1 62
1 67
172
1 76
181
1 86
1 90

195
1 99
204

207
211

TC # 63
(OF)

83
83
83
83
83
83
84
84
86
87
89
92
95
98

1 02
1 06
1 11

115
1 20
124
129
1 34
1 38
143
148
1 53
1 58
1 62
1 67
1 72
176
181
185
1 90

1 95
199
204
210
211
212

83 83
83 83
83 83
83 83
83 83
83 83
84 84
84 84
85 85
87 87
89 89
92 91
95 94
98 97

102 101
106 105
111 110
115 114
120 119
124 124
129 128
134 133
139 138
144 142
148 146
153 151
158 156
162 160
167 165
172 169
177 174
181 178
186 183
190 188
194 193
199 198
204 204
209 209

211 211
21 2

4 GA 0212

o A

0OAT °~

TC # 66
(OF)

83
83
83
83
83
83
84
84
85
86
88
91

94
98

1 02
105
110
114
118
123
128
1 33
1 38
142
1 47
1 52
156
1 60
165
169
173
1 77
181
1 86
1 90

1 94
1 99

207
210
211

232

TC # 67
(O F)

83
83
83
83

83
83
83
84
84
85
86
89
91

94
98

102
1 06
111

115
120
125
1 30
1 35
1 40
1 45
149
1 54
1 58
1 62
1 67
171
176
181
1 84
188
1 92
195
1 99

205
210

TC # 68
(OF)

83
83
83
83
83
83
83
84
85
86
88
90

93
97

1 01

1 05
1 09

114
118
1 22
1 27
1 32
136
140
145
149
1 54
1 58
1 63
1 67
172
176
1 80
184
189
1 94
201
206
209
211

TC # 69
(OF)

83
83
83
83
83
83
83
84
85
86
89
91

95
98

102
1 07
111

116
1 20
125
129
1 34
139
1 45
1 50
1 56
1 62
1 67
1 73
178
183
1 89
1 94
1 99

203
207
209
211
213
215



Project No. 97185

Time

(min)

40
41

42
43

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

Max Temp:
Max Allowed:

TC # 62
(OF)

212
213

215
216
218

220
222
224
226
228
231
234
237
240
243
246
250
253
257
261
265

265
408

TC # 63
(OF)

214

216
219
221

224
226
229
231
234
238
241
245
248
252
256
260
264
268
272
276
281

281
408

TVA / TSI.

TC # 64
(OF)

214

215
217

220
222

225
227
230
234
237
241
244
248
252
256
260
265
269

274
278
283

283
408

TC # 65 TC # 66
(OF) (OF)

212
213
215
217
218
220
222
224
227
229
232
234
237
240
244
247
251
254
258
262
267

267
408

212
213
214
214
215
216
217
219
220
222
223
225
227
230
232
235
237
240
243
247
251

251
408

TC # 67

(OF)

211

211
212
212
213

216
219
221
223
226
228
231
233
236
239
243
246
250
253
257

260

260
408

September 7,1994

TC # 68
(OF)

212
214
215
217
219
222
224
227
229
232
235
239
242
246
249
253
257
261
265
269
273

273
408

TC # 69
(OF)

217
219
221
224

227
230
234
237

241
245
249
253
258
262
266
271
275
279
283
287
292

292
408

4 0GA Ao
,,-* A P

o A4

*R (O

233



234
Project No. 97185 TVA / TSI. September 7, 1994

Time TC # 70 TC # 71 TC # 72 TC # 73 TC # 74 TC # 75 TC # 76 TC # 77
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 83 83 deleted 84 84 84 84 84
1 83 83 deleted 84 84 84 84 84
2 83 83 deleted 84 84 84 84 84
3 83 83 deleted 84 84 84 84 84
4 83 83 deleted 84 84 84 84 84
5 83 83 deleted 84 84 84 84 84
6 84 84 deleted 84 84 84 84 84
7 85 84 deleted 85 85 85 85 86
8 86 86 deleted 86 86 86 86 87
9 88 87 deleted 89 88 88 88 89

10 90 90 deleted 91 90 91 91 92
11 93 93 deleted 95 93 94 94 95
12 97 96 deleted 99 97 98 99 100
13 101 100 deleted 104 102 103 104 106
14 105 104 deleted 110 107 109 110 113
15 110 109 deleted 116 113 116 117 120
16 115 113 deleted 122 119 122 124 126
17 120 118 deleted 129 126 129 131 133
18 126 123 deleted 135 132 136 138 139
19 131 128 deleted 141 139 142 145 146
20 137 133 deleted 148 145 148 151 151
21 142 138 deleted 154 151 154 157 157
22 148 144 deleted 159 157 160 163 163
23 153 150 deleted 165 162 166 168 168
24 159 155 deleted 169 168 171 173 172
25 165 161 deleted 174 173 175 178 176
26 170 166 deleted 178 177 180 182 181
27 176 172 deleted 183 181 185 187 185
28 182 178 deleted 187 186 190 191 190
29 189 185 deleted 191 190 195 196 195
30 195 191 deleted 194 193 200 201 199
31 201 197 deleted 198 197 206 205 203
32 207 204 deleted 201 201 210 208 206
33 209 210 deleted 204 204 213 212 209
34 211 211 deleted 207 208 215 214 212
35 211 211 deleted 209 210 216 217 215
36 212 212 deleted 212 213 218 219 220
37 213 213 deleted 213 215 219 222 224
38 216 214 deleted 213 216 222 225 229

-39 219 216 deleted 214 217 224 229 233

O A
00

V *
f Ce



Project No. 97185

Time TC # 70 TC # 71 TC # 72

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

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

Max Temp:
Max Allowed:

221
225
228
232
237
241
245
250
255
260
264
269
274
279
285
290
296
302
307
313
319

319
408

218
221
224
227
230
234
237
241
245
249
254
258
262
266
270
274
278
283
288
292
297

297
408

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

TVA / TSI.

TC # 73
(OF)

214
214
214
215
215
215
216
216
216
218
219
220
222
223
227
233
240
246
251
256
260

260
409

GA

0o

TC # 74
(OF)

218
220
223
225
228
231
235
238
242
245
248
252
256
259
262
266
269
272
276
279
282

282
409

TC # 75
(OF)

227
230
234
238
242
246
251
256
260
266
271
277
284
290
296
302
309
315
320
326
331

331
409

September 7, 1994

TC # 76
(OF)

233
237
241
246
251
257
262
268
274
280
286
292
299
305
312
318
324
330
336
341
345

345
409

TC # 77
(OF)

237
241
245
250
254
259
264
269
274
279
285

290
296
301
308
313
320
325
331
336
342

342
409

P 0

41.

Ot, 0
VAP

235



Project No. 97185 TVA / TSI.

Time
(min)

0
1

2
3
4

5
6

7

8

9

1 0

1 1

12
13
14
15
16
17
18
1 9
20

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

38
39

September 7, 1994

TC # 78
(OF)

83
83
83
83
83
83
84
84
85
87
89
9 1

94
97

1 01

1 06
112
11 9

126
1 33
1 40
1 47
1 54
160
166
1 72
1 76
181
185
189
193
1 96
1 99
202
205
207
210
211

213
214

TC # 79
(OF)

83
83
83
83
83
83
83
84
84

85
87
89
91

94
98

1 02
1 07
113
119
1 26
1 34
141
149
1 56
1 62
1 67
1 73
1 77
1 82
1 86
1 90
1 94
1 97
200
203
205
207

209
210
212

TC # 80 TC # 81
(OF) (OF)

83 84
83 84
83 84
83 84
83 84

83 84
84 84
84 85
86 87
88 90
91 93
94 97
99 101

103 106
109 112
114 117
120 123
125 129
131 135
138 141
144 147
150 153
157 160
163 166
169 172
174 179
180 185
185 191
190 198
196 204
202 208
208 210
210 211
210 212
210 214
213 217
216 219
220 221
223 225
2 2 6 A 0227

0

TC # 82
(OF)

84

84
84
84

84
84
84
85
86
88
91

95
99

1 04
1 09
114
120
126
131
1 37
1 43
149
1 55
162
1 68
1 74
1 80
1 86
1 92
1 98
204
208
210
212
213
215
217
219
222

225

IV. o

236

TC # 83
(OF)

84
84
84
84
84
84
84
85
86
88

90
94

98
1 02
1 07
113
118
124
1 30
1 36
1 42
1 48
1 54
1 60
166
1 72
1 78
1 83
189
1 94
1 99

204
209
212
214
217
219
222
224
228

TC # 84

(OF)

83
84
83
84

84
84
84
85
86
88
90

93
97

1 01

1 06
111

117
123
129
1 35
141
147
153
159
165.
171
1 77
1 83
188
1 94
200
205
208
210
211
212
212
213
215

218

TC # 85

(OF)

83
83
83
84
84
84
84
85
86
87
89
92
95
99

103
1 07
112
118
123
129
135
141
147
1 53
1 60
166
172
1 78
183
1 87
1 91
1 95
1 99

202
206
210
213
215
216

218



September 7, 1994

Time
(min)

40
41
42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

4 0A Po

0 AA

*0 4',

TC # 78
(OF)

216
217
220
222
225
228
232
235
239
242
246
250
254
258
262
266
270
275
280
284
289

289
408

TC # 79
(OF)

213
215
216
217
219
220
222
224
226
229
231
233
235
238
241
244
247
250
254
258
262

262
408

TC # 80
(OF)

229
232
235
238
241
245
248
252
257
261
265
270
275
280
285
290
296
303
309
316
323

323
408

TC # 81
(OF)

231
235
239
243
248
253
259
264
270
276
283
290
297
304
310
317
324
331
337
344
349

- 349
409

TC # 82
(OF)

228
232
235
239
244
248
253.
258
262
268
274
280
285
290
295
300
305
311
317
323
329

329
409

TC # 83
(OF)

231
234
238
242
246
250
255
259
264
268
272
276
280
284
287
291
295
298
302
307
312

312
409

TC # 84
(OF)

221
224
226
230
233
237
240
244
249
252
256
259
263
266
269
273
276
279
283
287
291

291
408

TC # 85
(OF)

219
221
222
224
225
227
230
232
234
237
240
243
245
248
251
254
258
261
265
268
272

272
408

TVA / TSI.Project No. 97185



Project No. 97185

Time
(min)

0
1

2
3
4
5
6
7
8
9

1 0

1 1

12
13
14
15
16
17
18
1 9

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

.39

TVA / TSI.

TC # 87 TC # 88
(OF) (OF)

TC # 86
(OF)

83
83
83
84
83
84
84
84
85
87
89
91

95
98

1 03
1 07
112
117
123
128
134
1 40
1 47
153
159
166
1 72
1 78
1 83
1 87
1 91

1 95
200
204
210
212
214
215
216
217

83
83
83
83
83
84
84
85
86
88
91
94
98

1 02
1 07
111
116
1 22
127
132
1 38
143
149
155
161
1 67
174
1 80
1 86
1 92
1 98
205
209
212
214
215
216
217
218
219

TC # 89
(OF)

83
83
83
83
83
84
84
85
86
88
91
94
98

1 03
1 08
113
11 9
125
1 30
1 37
142
149
1 55
161
1 68
175
181
1 87
193
1 98
203
207
210
212
213
214
216
217
218
22 0  A

0

TC # 90 TC # 91
(OF) (OF)

83
83
83
84
84
84
84
85
86
88
91
94
98

1 03
1 07
112
117
123
1 28
1 33
139
144
1 50
1 56
1 62
1 68
1 74
181
1 87
1 92
1 97
201
205
208
211
213
215
217
218
220

Pt0
$A

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

September 7, 1994

84
84
84
84
84
84
85
85
86
88
90
93
97

101
1 07
113
11 9
125
132
1 38
1 45
151
1 57
1 62
167
1 72
1 77
181
185
189
1 93
1 96
1 99
201
204
205
207
209
210
212

TC # 92
(OF)

84
84
84
84
84
85
85
85
86
88
90

93
96

1 01
1 06
112
118
1 24
131
1 38
144
1 50
1 57
162
1 68
173
1 77
1 82
186
1 90

1 95
1 99

201
204
206
208
211
213
215
217

10 ft
'Ai

O*I1q

238

TC # 93
(OF)

84
84
84
84
85
85
86
87
88
91
94
97

1 02
1 06
112
118
1 24
130
1 37
1 43
1 50
1 56
1 62
1 67
1 73
178
1 83
1 90

1 96
203
208
211
212
213
214
214
215
217
219
223



Project No. 97185

Time
(min)

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

Max Temp:
Max Allowed:

TC # 86
(OF)

218
220
221
223
224
226
229
231
233
236
239
242
246
250
254
259
264
269
275
280
286

286
408

TC # 87
(OF)

221
222
224
226
228
230
232
235
238
241
245
249
254
259
265
271
277
284
291
298
305

305
408

TVA / TSI

TC # 88
(OF)

221
222
224
226
228
231
234
237
240
244
249
253
258
263
269
275
281
287
293
300
307

307
408

TC # 89
(OF)

222
224
227
230
232
236
239
243
247
251
256
261
266
272
278
284
290
297
304
311
318

TC # 90
(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

318
408

TC # 91
(OF)

215
218
222
226
228
233
237
241
244
247
250
253
256
259
262
265
268
271
274
277
280

280
409

239
September 7, 1994

TC # 92
(OF)

220
223
226
229
231
234
237
240
243
245
248
251
254
257
260
263
267
270
274
278
282

282
409

TC # 93
(OF)

227
231
235
239
243
248
252
257
262
267
273
279
285
292
299
306
313
320
327
333
338

338
409

4 0-llA P0
* I'

0 A

Ir 0



Project No. 97185

Time
(min)

0
1

2
3
4
5
6
7
8
9

1 0

1 1

12
13
14
15
16
17
18
1 9

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

- 39

TC # 94
(OF)

84
84
84
84
84
85
86
87
89
92
95

1 00

1 04
110
116
1 23
129
1 36
1 42
1 49
155
162
1 68
1 73
179
1 84
1 90
196
206
211
211
212
213
217
220
222
225
229
232
236

TC # 95
(OF)

84
84
84
84
84
85
85
86
88
90

93
97

1 01

1 06
112
118
1 24
131
1 37
1 44
1 50
1 56
1 62
1 67
172
1 77
181
1 86
1 90

1 95
200
208
211
212
214
215
216
218
220
222

TVA / TSI.

TC # 96
(OF)

84
84
84
84
84
84
84
85
86
88
90
92
95
99

1 03
1 07
113
11 9
1 26
1 34
142
1 50
1 57
1 64
1 70
175
1 80
1 84
1 88
1 92
1 95
1 98
201
203
206
208
210
211
212

0

TC # 97
(OF)

84
84
84
84
84
84
84
84
85
85
86
88
9 1
94
98

1 04
110
116
1 22
129
1 36
1 43
1 50
1 56
1 63
1 68
1 74
179
183
1 88
1 91
1 95
198
201
203
205
207
209
210
212

240
September 7, 1994

TC # 98
(OF)

84
84
84
84
84
84
84
84
85
87
89
92
95
99

1 04
1 09

114
1 20
1 26
133
139
1 46
1 52
159
1 65
170
175
1 80
1 84
1 88
1 92
1 96
1 98
201
204
206
210
214
217
219

TC # 99
(OF)

84
84
84
84
84
84
84
85
86
87
89
93
96

1 00

1 05
11 0

115
121
1 27
133
139
1 46
1 52
159
1 65
170
1 75
1 80
1 84
1 88
192
1 95
1 99

203
207
211
214
217
219
222

TC # 100
(OF)

84
84
84
84
84
84
84
85
86
87
89
92
96

1 00
1 04
109
114
1 20
125
131
1 38
144
151
1 57
1 63
170
1 75
179
1 84
1 88
1 91
195
1 99
203
208
212
213
215
217
219

TC # 101
(OF)

84
84
84
84
84
84
84
84

- 885
87
89
92
95
99

1 04
1 09
114
11 9
1 25
131
1 37
1 43
1 49
1 56
1 62
1 68
173
1 78
183
1 87
1 90
1 94
198
203
208
212
214
216
218
220

V.
04 Al



Project No. 97185 TVA / TSI.
241

September 7, 1994

Time
(min)

40
41
42
43

44

45

46

47
48
49
50
51
52
53

54
55
56
57

58

59

60

Max Temp:
Max Allowed:

TC # 94
(OF)

240
244
249
254
259
265
270
276
283
289
296
303
310
317
324
331
337
343
349
353
358

358
409

TC # 95
(OF)

225
228
231
234
237
240
244
248
252
256
261
265
271
276
281
287
294
300
307
314
321

321
409

TC # 96 TC # 97 TC # 98
(OF) (OF) (OF)

214
214
215
216
218
219
221
223
225
227
230
232
235
238
241
244
248
251
255
259
263

263
409

213
214
215
216
217
219
220
222
224
227
229
231
233
235
238
240
242
245
248
250
253

253
409

221
223
225
227
229
231
233
236
238
240
243
246
249
252
254
258
261
264
267
270
274

274
409

4 0 A to,

o A

"0RT00

TC # 99
(OF)

224
227
230
232
235
238
240
243
246
249
252
255
258
261
264
267
270
273
277
280
284

284
409

TC # 100
(OF)

222
225
228
231
233
237
240
243
246
249
252
256
259
261
263
266
270
273
277
281
285

285
409

TC # 101
(OF)

223
225
227
230
233
235
238
240
243
246
249
252
255
258
260
263
266
269
271
274
278

278
409



Project No. 97185 TVA / TSI.

Time TC # 102 TC # 103 TC # 104 TC # 105 TC # 106
(min) (OF) (OF) (OF) (OF) (OF)

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
.39

84
84
84
84
84
84
84
84
85
86
88
91
94
97

101
1 06
11 0
116
121
1 27
133
1 40
1 46
153
159
1 66
171
1 77
181
1 85
189
1 93
1 96
200
203
207
211
214
216
218

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

1 01
1 05
11 0
115
1 20
1 26
131
1 37
1 43
1 50
1 56
1 63
169
175
1 80
1 85
1 90
1 94
199
203
206
209
211
213
214
215

83
83
83
83
83
84
84
85
86
87
90
92
96
99

1 04
1 08
113
118
1 24
1 30
135
141
147
1 53
159
165
171
176
181
1 86
191
1 99
204
208
210
211
212
213
214

ok P 0 I0
A4

83
83
83
83
83
84
84
85
87
89
92
95
99

1 03
108
112
117
123
128
1 33
139
144
1 50
1 56
162
1 67
1 73
1 78
183
1 87
1 92
198
202
207
210
212
214
215
216
218

83
83
83
83
83
84
84
85
86
88
91

94
98

102
1 07
112
116
121
127
1 32
1 37
1 43
148
1 54
159
1 65
171
1 76
181
1 87
1 94
200
206
209
212
214
216
217
219
220

September 7, 1994

TC # 107
(OF)

83
83
83
83
83
84
84
85
87
89
92
96

1 00

1 04
1 09

114
1 1 9

1 24
129
135
1 40
1 46
151
1 57
163
1 70
1 77
1 86
1 94
201
206
208
210
212
213
214
214
216
217
218

TC # 108
(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

le 0
.9 4/*00Pft AT 0

242



Project No. 97185

Time

(min)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

56
57
58
59
60

Max Temp:
Max Allowed:

TC # 102
(OF)

219
221
223
224
226
227
229
231
233
235
237
239
242
244
246
248
250
253
255
257
260

260
409

TC # 103
(OF)

217
218
219
220
221
222
223
224
225
226
227
229
231
233
235
237
239
242
245
247
251

251
408

TVA / TSI.

TC # 104
(OF)

216
217
218
219
220
222
223
225
227
229
231
234
237
240
244
248
252
257
261
266
272

272
408

0

September 7, 1994

TC # 105
(OF)

220
221
223
225
227
229
232
234
237
241
244
248
253
258
264
270
276
284
291
299
308

308
408

TC # 106
(OF)

221
223
225

227
229
231
234
237
240
244
248
252
257
262
268
274
281
288
296
305
314

314
408

TC # 107

(OF)

220
221
223
225
227
229
232
235
238
241
245
250
255
260
266
272
278
286
293
302
310

TC # 108
(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

310
408

P0
A1

10
IVA

hAt

243



244
Project No. 97185 TVA / TSI. September 7, 1994

Time TC # 109 TC #110 TC #111 TC #112 TC #113 TC #114 TC #115
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 deleted 84 84 85 85 85 85
1 deleted 84 84 85 85 85 84
2 deleted 84 84 85 85 85 85
3 deleted 84 84 85 85 85 85
4 deleted 84 84 85 85 85 84
5 deleted 84 84 85 85 85 84
6 deleted 84 84 85 85 85 85
7 deleted 84 84 85 85 85 85
8 deleted 84 84 85 85 85 85
9 deleted 84 84 85 85 85 85

10 deleted 84 84 86 86 85 85
11 deleted 84 85 86 86 86 85
12 deleted 84 85 87 87 86 86
13 deleted 85 85 88 87 87 87
14 deleted 85 86 93 88 88 88
15 deleted 86 87 100 90 90 89
16 deleted 86 88 112 91 91 90
17 deleted 87 89 117 92 92 91
18 deleted 88 90 120 94 94 93
19 deleted 89 92 122 96 96 95
20 deleted 91 94 122 98 98 97
21 deleted 92 96 122 100 100 99
22 deleted 94 98 124 102 102 101
23 deleted 96 101 127 105 104 103
24 deleted 98 103 129 108 107 106
25 deleted 100 106 132 110 109 108
26 deleted 103 109 135 113 112 111
27 deleted 107 113 137 116 116 113
28 deleted 110 117 140 119 119 116
29 deleted 115 120 142 122 124 118
30 deleted 121 124 145 125 128 121
31 deleted 127 127 147 128 132 124
32 deleted 131 131 150 132 136 127
33 deleted 137 135 152 135 140 130
34 deleted 141 139 155 138 143 132
35 deleted 146 143 158 141 147 135
36 deleted 151 147 161 144 150 138
37 deleted 155 152 164 147 153 141
38 deleted 160 157 167 150 155 143
39 deleted 166 1V 1 70 153 158 146

o A

A .T

'AV



September 7, 1994

Time

(min)

40
41
42
43
44
45
46

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

Max Temp:
Max Allowed:

TC # 109
(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

TC # 110
(OF)

171
1 77
1 83
1 89
1 96
202
207
211
212
212
214
216
218
221
226
232
238
245
252
259
267

267
409

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

1 69
1 75
1 82
189
1 96
202
207
210
212
214
217
220
225
230
235
241
247
253
259
266
273

273
409

0

174
1 78
181
185
1 89
1 94
1 97
201
203
204
204
204
205
206
207
208
209
210
211
213
215

215
410

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

1 56
159
161
1 64
166
1 68
171
173
175
178
180
1 82
1 84
186
1 88
1 90
1 91

1 93
195
1 97
1 98

1 98
410

1 60
1 62
1 64
1 66
168
169
171
173
1 75
177
1 79
181
183
1 84
1 86
1 88
189
1 91
193
1 95
1 97

1 97
410

P0
4.

10,
IV,

TC # 115
(OF)

149
151
1 54
1 56
1 58
161
1 63
165
1 67
169
171
1 73
175
1 77
1 80
1 82
1 86
189
1 92
1 95
1 97

1 97
410

TVA / TSI .Project No. 97185



Project No. 97185

Time
(min)

0
1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
2.9
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

TC # 116
(OF)

84
84
84
84
84
84
84
84
84
85
85
85
86
87
88
89
91

93
95
97
99

1 01

103
1 06
1 08
111
113
115
118
1 20
1 23
126
129
131
1 34
1 37
139
141

143
1 46

TC # 117
(OF)

84
84
84
84

84
84
84
84
85
85
86
86
87
88
90

91

92
94
96
98

1 00

1 03
1 05
1 07
11 0

113
115
118
121
1 24
127
1 30
132
1 35
139
141
144
147
1 50
1 53

TVA / TSI

TC # 118 TC # 119
(OF) (OF)

84
84
84
84
84
84
84
84
84
85
85
86
86
87
89
9 1
93
95
97

1 00
1 02
105
1 08
111
115
120
1 24
128
133
1 38
143
147
152
1 57
162
169
175
181
1 87
190

BE

84
84
84
84
84
84
84
84
85
85
86
87
88
89
9 1

93
94
97
99

1 01
1 04
1 07
1 09
112
115
118
121
125
1 28
131
1 34
1 38
141
144
1 47
151
1 54
1 57
161
1 64

September 7,1994

TC # 120
(OF)

84
84
84
84
84
84
84
84
85
85
86
87
88
89
9 1

93
95
97

1 00

102
1 05
1 08
111

114
117
1 20
1 24
1 27
131
1 35
138
1 42
1 45
149
1 52
1 55
1 58
161
1 63
1 66

TC # 121
(OF)

84
84
84
84
84
84
84
84
84
85
85
86
87
89
90

92
94
96
98

1 01

103
1 06
1 09

112
115
118
1 22
1 26
130
1 34
138
1 42
146
149
152
155

1 57
1 60
163
165

TC # 122
(OF)

84
84
84
84

84
84
84
84
84
85
85
86
87
88
90

9 1

93
95
98

1 00

1 02
1 05
1 08
110
113
117
1 20
1 23
1 26
1 30
133
1 36
1 40
1 43
1 46
1 49
152
1 54
1 57
1 60

4,

OtACe

246



Project No. 97185 TVA / TSI

247
September 7,1994

Time
(min)

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

Max Temp:
Max Allowed:

TC # 116
(OF)

148
1 50
1 53
155
1 57
1 60
1 62
1 64
1 66
168
171
1 73
1 75
1 78
1 82
1 85
1 88
1 90

1 93
1 95
1 97

1 97
409

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

1 55
158
161
1 63
1 66
1 68
171
1 74
176
1 78
181
1 83
1 86
1 88
1 91
1 93
1 96
1 98
200
203
205

205
409

1 98
201
205
208
209
210
210
210
210
21 0
210
210
211
212
212
212
213
213
213
213
214

214
409

*,GA Po

0 co

VO CO
0 A

TC # 119
(OF)

167
171
1 74
1 78
1 82
1 87
1 94
201
207
208
209
210
211
212
212
213
213
213
214
214
214

214
409

TC # 120
(OF)

169
1 72
1 75
177
181
1 83
1 86
1 90

1 94
200
205
208
210
211
212
213
213
213
214
214
214

214
409

TC # 121
(OF)

1 67
1 70
1 72
175
177
1 80
1 83
1 86
189

1 92
1 96
1 99

202
204
206
208
209
210
211
212
212

212
409

TC # 122
(OF)

1 63
1 65
168
1 70
1 73
1 75
1 78
1 80
183
1 85
1 88
1 90

1 93
1 96
1 99

201
204
207
209
210
212

212
409



September 7, 1994

Time TC #123 TC #124 TC #125 TC #126 TC #127 TC #128 TC #129
(min) (OF) (OF) (OF) (0F) (OF) (OF) (0F)

0 84 83 83 83 84 84 85
1 84 83 83 83 84 85 85
2 84 83 83 83 84 85 85
3 84 83 83 83 84 85 85
4 84 83 83 83 84 85 85
5 84 83 83 83 84 85 85
6 84 83 83 83 85 85 85
7 84 84 83 83 85 86 86
8 84 84 84 83 86 87 87
9 85 84 84 84 88 88 88

10 85 85 85 84 90 90 90
11 86 86 86 85 92 93 92
12 88 87 87 86 94 95 94
13 89 89 88 87 97 98 97
14 91 90 90 88 100 102 100
15 93 92 92 89 104 105 104
16 95 94 94 91 107 109 107
17 97 96 96 92 111 113 111
18 99 99 98 94 114 117 115
19 102 101 101 96 118 121 119
20 104 104 103 97 122 125 124
21 107 107 106 99 126 130 128
22 110 110 108 101 130 134 132
23 113 113 111 104 134 139 137
24 116 116 114 106 138 143 141
25 119 119 117 108 142 148 146
26 122 123 120 110 147 152 150
27 125 126 123 112 151 157 154
28 128 129 126 115 155 161 158
29 131 132 128 117 159 165 163
30 134 135 131 119 164 170 167
31 138 138 134 122 168 174 171
32 141 141 137 124 171 178 174
33 144 144 139 126 175 182 178
34 147 147 142 128 179 186 182
35 150 150 145 131 183 190 186
36 152 153 147 133 186 194 189
37 155 156 150 135 190 198 193
38 158 159 152 137 194 202 197
39 161 161 '6510 139 197 205 200

oe

0 tA

Project No. 97185 TVA / TSI.



Project No. 97185 TVA / TSI

Time TC # 123 TC # 124 TC # 125
(min) (OF) (CF) (OF)

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

Max Temp:
Max Allowed:

1 63
1 66
169
171
1 74
1 76
179
181
1 83
1 86
1 88
1 90
1 92
1 95
1 97
1 99
201
204
206
209
211

211
409

1 64
1 67
170
1 73
1 76
1 78
181
183
1 86
1 88
1 90
1 93
1 95
1 97
1 99
201
204
206
208
210
211

211
408

1 57
1 60
1 63
1 65
1 68
171
1 73
1 76
179
181
1 83
186
1 88
1 90
1 92
1 94
1 96
1 99
203
207
209

209
408

06G A j

0o

TC # 126
(OF)

1 42
144
146
148
1 50
1 52
1 54
1 56
1 58
1 60
162
1 64
1 65
1 67
169
171
1 72
174
1 76
178
1 87

1 87
408

TC # 127
(OF)

201
205
208
212
216
219
223
226
230
233
236
239
242
245
248
251
253
256
258
261
263

263
409

September 7,1994

TC # 128
(OF)

209
213
217
221
224
228
231
235
238
242
245
248
251
254
257
259
262
265

267
270
272

272
409

TC # 129
(OF)

204
208
211
215
218
222
225
229
232
235
238

241
244
247
250
253
255
258
261
263
266

266
410

Ao

'V I (V At'

249



Project No. 97185

Time
(min)

0

1

2
3
4
5
6
7
8
9

10
11

12
13
14
15
16
17
18
1 9

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

TC # 130
(0F)

85
85
85
85
85
85
85
86
87
88
90

92
95
97

101
104
1 07
111

115
11 9

123
127
1 32
136
140
144
1 48
152
156
1 60
1 64
1 67
171
174
178
181
185
1 88
1 91

1 95

TC # 131
(OF)

85
85
85
85
85
85
85
86
87
88
89
9 1

93
96
98

1 01
1 04
1 08
111

115
11 9

123
1 27
132
136
140
1 44
1 48
151
1 55
1 59
1 62
165
1 69
172
1 75
178
181
1 84
1 87

TVA / TSI

TC # 132
(OF)

85
85
85
85
85
85
85
85
86
87
88
90
92
94
96
99

1 02
105
109

113
116
120
1 24
128
132
1 36
140
143
147
1 50
1 54
1 57
1 60
163
165
168
170
173
1 76
1672

4~'C
0

September 7,1994

TC # 133
(OF)

P0 t

84
84
84
84
85
85
85
85
86
87
88
89
91
94
96
99

102
105
1 09
112
116
119
1 23
1 27
1 30
1 34
1 38
141
1 44
148
151
153
1 56
1 56
156
1 60
163
166
169
171

TC # 134
(OF)

84
84
84
84
84
84
85
85
86
87
89
90
93
95
98

101
104
1 08
112
116
1 20
1 24
1 27
131
135
1 39
142
146
149
1 52
1 55
1 58
161
1 62
161
1 65
169
1 72
1 74
1 76

TC # 135
(OF)

84
84
84
84
84
85
85
86
87
89
91

94
97

1 00

1 04
1 08
112
116
121
1 26
1 30
1 34
1 38
143
146
1 50
1 54
157
1 60
1 63
166
170
173
176
179
182
1 85
1 88
1 91

1 94

TC # 136
(OF)

84
84
84
84
84
85
85
86
88
89
92
94
97

1 01

105
1 09

113
118
123
1 28
1 33
138
1 42
1 46
1 50
1 54
158
161
165
1 68
171
1 75
1 78
1 82
185
189
1 92
195
1 97
200

VI# *A

250



Project No. 97185

Time
(min)

40
41
42
43
44
45
46
47
48

49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 130
(0F)

1 98
201
204
208
211
214
217
220
223
226
229
232
235
237
240
242
245
247
250
252
255

255
410

TC # 131
(OF)

1 90

1 93
1 96
1 99

202
205
208
211
213
216
219
222
224
226
229
231
234
236
238
241
243

243
410

TVA / TSI.

TC # 132
(OF)

181
1 84
186
189
1 91

1 94
1 97
1 99

202
205
207
210
212
214
217
219
221
224
226
228
230

230
410

0

TC # 133
(OF)

173
175
1 77
179
181
183
1 85
1 87
1 89
1 92
1 94
195
1 97
1 99

201
203
205
207
208
210
212

212
409

TC # 134
(OF)

1 78
1 80
182
1 84
1 86
1 88

, 190

1 93
195
1 97
1 99

201
203
204
206
208
210
212
213
214
215

215
409

September 7,1994

TC # 135
(OF)

1 98
201
204
208
211
214
217
220
223
225
228
230
233
235
238
240
242
244
245
246
246

246
409

TC # 136
(OF)

202
205
209
212
215
219
222
225
228
232
235
238
241
244
247
250
254
256
258
260
262

262
409

P 0

*.4

Ir 0
I40"

*04AO

251



25
Project No. 97185 TVA / TSI. September 7, 1994

Time TC #137 TC #138 TC #139 TC #140 TC #141 TC #142 TC #143
(min) (OF) (0F) (OF) (OF) (0F) (OF) (OF)

0 84 84 84 84 84 84 84
1 84 84 84 84 84 84 84
2 84 84 84 84 84 84 84
3 84 84 84 84 84 84 84
4 84 84 84 84 84 84 84
5 84 84 84 84 84 84 84
6 85 85 84 85 85 85 84
7 86 85 85 85 85 85 85
8 87 86 85 86 86 87 86
9 88 87 86 87 88 88 87

10 90 89 87 89 90 90 89
11 92 91 88 90 92 92 91
12 95 93 89 92 95 94 93
13 98 96 91 95 97 97 95
14 101 98 93 97 100 100 97
15 105. 101 95 100 104 103 100
16 108 105 97 103 107 106 103
17 113 108 99 106 110 109 105
18 117 112 102 109 113 112 107
19 121 115 105 112 117 115 109
20 126 119 107 115 120 118 112
21 130 123 110 119 123 122 114
22 134 126 113 122 127 125 116
23 138 130 116 125 130 128 118
24 142 133 119 129 133 131 121
25 145 136 122 132 136 134 123
26 149 139 125 134 139 136 125
27 152 142 127 137 142 139 127
28 155 145 130 140 145 142 130
29 158 148 133 142 147 144 132
30 162 150 135 145 150 147 134
31 165 153 137 147 153 150 136
32 168 156 140 150 156 152 138
33 171 159 143 153 158 155 140
34 175 162 145 156 161 158 142
35 178 164 148 159 164 160 144
36 180 167 151 161 167 163 146
37 182 169 154 164 170 165 148
38 184 171 156 167 173 167 150
39 187 173 A 170 175 170 152

0 A

0V V0



September 7,1994253

Time
(min)

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

Max Temp:
Max Allowed:

TC # 137
(OF)

189
192
1 94
1 97
200
204
207
210
213
216
219
221
224
227
230
232
235
238
240
242
244

244
409

TC # 138
(OF)

1 75
178
181
1 83
186
189
192
1 94
1 97
200
202
205
207
210
212
214
217
219
221
223
224

224
409

TC # 139
(OF)

161
1 64
167
1 70
172
1 75
178
1 80
182
1 85
187
189
1 91

193
195
197
1 99

202
203
205
207

207
409

4GiA

on

TC # 141
(OF)

TC # 140
(OF)

172
175
1 77
1 80
1 83
185
188
191
1 93
1 96
1 98
201
203
206
209
211
214
217
219
221
223

223
409

178
181
183
186
189
1 92
1 94
1 97
200
203
206
208
211
214
217
220
223
226
228
231
233

233
409

TC # 142
(OF)

1 72
1 75
1 77
180
1 82
1 85
1 87
189
1 92
195
1 97
200
202
205
208
211
213
216
218
221
223

223
409

TC # 143
(OF)

1 54
1 56
1 58
1 60
161
1 63
165
1 67
169
170
1 72
1 75
177
1 79
181
183
185
188
1 90

1 92
1 94

1 94
409

A0

Project No. 97185 TVA / TSI.

VO 0t



254
Project No. 97185 TVA / TSI. September 7, 1994

Time TC #144 TC # 145 TC #146 TC #147 TC #148 TC #149 TC #150
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 84 deleted 84 85 85 85 85
1 84 deleted 84 84 85 85 85
2 84 deleted 84 84 85 85 85
3 84 deleted 84 84 85 85 85
4 84 deleted 84 85 85 85 85
5 84 deleted 84 85 85 85 85
6 84 deleted 85 85 85 86 85
7 84 deleted 85 86 86 87 86
8 85 deleted 86 87 87 88 86
9 85 deleted 87 88 89 89 87

10 86 deleted 88 89 90 91 88
11 87 deleted 90 91 92 93 89
12 88 deleted 92 93 94 96 91
13 89 deleted 94 95 97 98 93
14 90 deleted 96 98 99 101 94
15 92 deleted 98 100 102 104 97
16 93 deleted 100 103 105 107 99
17 94 deleted 103 105 108 110 101
18 96 deleted 105 108 111 114 104
19 97 deleted 108 111 114 117 107
20 98 deleted 110 114 117 120 110
21 99 deleted 112 116 121 124 112
22 101 deleted 115 119 124 127 115
23 102 deleted 118 122 127 131 118
24 103 deleted 120 125 130 134 121
25 105 deleted 123 128 134 137 124
26 106 deleted 125 131 137 141 127
27 107 deleted 128 134 140 144 129
28 108 deleted 131 137 143 147 132
29 110 deleted 134 140 146 150 135
30 111 deleted 136 143 149 153 137
31 112 deleted 139 146 152 156 140
32 113 deleted 142 148 155 159 143
33 115 deleted 144 151 158 162 145
34 116 deleted 147 154 161 165 148
35 117 deleted 150 157 163 168 150
36 119 deleted 152 160 166 171 153
37 120 deleted 155 163 169 173 155
38 121 deleted 158 165 172 176 157

. 39 122 deleted PR, 168 175 179 160

0 A

0ts



Project No. 97185

Time

(min)

40
41
42
43
44
45
46
47

48
49
50
51
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 144
(OF)

1 24

125
1 26
1 27
128

129
1 30
131
133
1 34
135
1 36
1 38
139
1 40
1 42
1 43
145
1 46
148
1 49

TC # 145
(OF)

deleted
deleted
deleted
deleted

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

149
409

TVA / TSI.

TC # 146
(OF)

1 63
1 66
1 68
171

1 74
1 76
179
1 82

1 85
1 88
1 90

193
1 96
1 99

201
204
207
209
212
214
217

217
409

FOG A

0

September 7, 1994

TC # 147
(OF)

171
1 74
178
181

1 84
1 87
1 90

1 93
1 96
1 99

203
206
208
211
214
217
220
222
225
228
230

230
410

TC # 148
(OF)

1 78
181
1 84

1 87
1 90

1 93
1 96
1 99

202
205
208
211
214
217
220
222
225
227
230
233
235

235
410

TC # 149

(OF)

1 82
185
1 87

1 90

1 93
196
1 99

202
205
207
210
213
216
218
221
223
226
228
231
233
235

235
410

TC # 150

(OF)

1 62
1 64
1 66
1 68
171
1 73
1 75
1 77
1 80
1 82
184
1 87
1 89
1 91

1 93
195
1 98
200
202
204
206

206
410

Pt0
t4

VI
1004ATO'

255



256
Project No. 97185 TVA / TSI. September 7,1994

Time TC #151 TC #152 TC #153 TC #154 TC #155 TC #156 TC #157
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 86 86 85 85 85 85 85
1 85 85 85 85 85 85 85
2 85 85 85 85 85 85 85
3 85 85 85 85 85 85 85
4 85 85 85 85 85 85 85
5 86 86 86 86 86 85 85
6 85 86 86 86 86 85 85
7 86 86 86 87 87 86 86
8 86 86 87 89 89 87 86
9 86 87 89 91 91 88 87

10 87 88 91 93 93 90 91
11 88 90 93 97 96 92 102
12 89 92 95 100 99 96 113
13 91 95 98 103 103 101 123
14 92 98 101 106 107 105 127
15 94 102 104 110 111 110 134
16 96 104 108 114 115 114 137
17 99 109 111 118 119 118 138
18 101 114 115 122 123 120 140
19 103 118 119 127 127 123 141
20 106 121 123 131 131 125 142
21 108 123 127 135 135 128 144
22 111 126 131 140 139 131 145
23 113 127 134 145 143 134 146
24 115 129 138 149 147 136. 145
25 117 130 141 153 151 139 145
26 119 132 144 156 155 142 145
27 121 134 147 160 159 144 145
28 124 135 149 163 163 147 147
29 126 137 152 167 166 149 147
30 128 138 154 170 170 152 148
31 130 140 157 173 173 155 149
32 132 142 160 177 177 157 150
33 133 144 162 180 180 160 151
34 136 146 165 183 183 163 153
35 138 149 168 187 187 166 154
36 140 150 171 190 191 170 155
37 142 153 174 194 195 173 157
38 144 155 177 197 198 176 159

- 39 146 157 179 200 202 179 161

0 A

510
V0



Project No. 97185

Time
(min)

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

Max Temp:
Max Allowed:

TC # 151
(OF)

148
1 50
1 52
1 54
1 56
1 58
1 60
1 62
1 64
166
1 68
170
172
1 74
1 76
1 77
1 79
181
1 83
1 84
1 86

1 86
411

TC # 152
(OF)

1 59
1 62
1 64
1 66
1 68
1 69
171
1 73
1 75
177
179
181
1 83
1 85
1 86
1 88
1 89
1 91

1 93
1 95
1 97

1 97
411

TVA / TSI.

TC # 153
(OF)

182
185
1 88
1 91

1 93
1 96
1 98
201
203
206
208
211
214
216
218
220
222
225
227
230
232

232
410

September 7,1994

TC # 154
(OF)

204
207
210
213
216
219
222
225
229
232
235
238
241
243
246
249
251
253
256
258
260

260
410

TC # 155
(OF)

205
208
212
215
218
221
224
227
230
233
236
238
241
244
247
249
252
254
257
259
261

261
410

TC # 156
(OF)

1 82
1 85
1 88
1 91
1 93
1 96
1 98
201
204
206
209
211
214
217
220
223
226
229
232
235
238

238
410

TC # 157
(OF)

163
165
1 67
169
171
1 73
1 75
1 77
1 80
1 82
1 85
1 90

1 93
1 96
1 99

202
205
208
211
214
217

217
410

4 GA Po

A0 A
.900 A 0

257



Project No. 97185

Time
(min)

0
1

2
3
4
5
6
7
8
9

1 0

1 1

12
13
14
15
16
17
18
1 9

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

.39

TC # 158
(OF)

85
85
85
85
85
85
85
86
87
89
9 1

96
1 03
110
115
1 19

1 22
125
1 28
131
1 33
1 35
1 37
139
141
1 42
144
145
147
1 50
1 52
1 54
1 56
1 58
161
1 63
1 65
1 68
171
1 74

TC # 159
(OF)

85
85
85
85
85
85
86
86
88
89
91
93
96
99

103
106
109

113
116
11 9

1 22
125
128
1 30
1 33
136
1 39
1 42
1 44
1 47
1 50
1 53
1 56
159
1 62
165
1 68
171
1 75
1 78

TVA / TSI.

TC# 160
(OF)

85
85
85
85
85
85
86
87
89
90

93
95
97

1 00

102
105
1 08

114
117
1 20
123
1 26
1 29
1 32
1 35
1 38
141
144
1 47
1 49
1 52
1 55
158
1 62
165
1 68
171
1 75
1 7k
G

258
September 7, 1994

TC # 161
(OF)

P 0
A1

84
84
84
84
84
85
85
86
87
88
90
9 1
93
95
97
99

1 02
1 04
1 06
1 09
1i1
114
117
11 9
1 22
125
1 27
1 30
132
1 35
1 37
1 40
143
145
148
151
1 53
1 56
159
161

TC # 162
(OF)

84
84
84
84
84
84
84
85
85
85
86
86
87
88
89
90

91

92
93
94
95
97
98

1 00

1 01

1 03
1 04
1 06
1 07
109
110
112
113
115
116
118
11 9

121
123
1 24

TC # 163
(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

TC # 164
(OF)

84
84
84
84
84
84
84
85
86
87
89
91

94
97

100
1 03
1 07
111

115
1 20
1 24
1 28
1 33
1 37
1 42
1 47
151
156
160
1 65
169
1 74
179
1 84
1 87
1 90

1 94
1 97
200
202

VO o
0tAT



Project No. 97185

Time
(min)

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

Max Temp:
Max Allowed:

TC # 158
(OF)

1 77
1 80
183
186
189
1 92
1 94
1 97
200
203
206
209
212
215
218
221
224
226
229
232
234

234
410

TC # 159
(OF)

181
1 85
1 88
1 92
1 95
1 98
202
205
208
211
214
217
220
223
226
228
231
234
236
239
241

241
410

TVA / TSI

TC # 160
(OF)

182
1 85
189
1 93
1 97
200
204
207
211
214
218
221
225
228
232
235
238
240
243
245
248

248
410

0

259
September 7, 1994

TC # 161
(OF)

1 64
1 67
1 70
1 73
1 76
1 79
1 82
1 85
1 88
1 91

1 93
196
199

202
205
207
210
212
214
216
218

218
409

TC # 162
(OF)

1 26
1 27
129
131
1 33
1 34
1 36
1 38
1 40
141
143
145
147
1 48
150
1 52
154
155
157
1 58
1 60

TC # 163
(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

1 60
409

TC # 164
(OF)

205
206
208
209
210
210
211
211
212
212
214
220
227
234
241
246
252
257
261
265
269

269
409

P 0
A1

OtA 0
IVA



Project No. 97185

Time
(min)

0

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
2.9
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

TC # 165
(OF)

84
84
84
84
84
84
85
85
87
89
9 1

94
98

1 01

1 05
1 09

113
117
121
1 25
129
1 34
139
1 43
1 48
1 54
159
1 65
1 70
174
1 77
1 80
185
189
1 92
1 96
1 99
201
204
206

TVA / TSI

TC # 166 TC # 167 TC # 168
(OF) (0F) (OF)

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

1 03
1 06
110
114
11 9
123
1 28
1 32
1 37
1 42
1 48
1 53
1 58
1 64
169
1 74
1 78
181
185
1 88
1 92
195
1 98
201
204
206

84
84
84
84
84
84
85
86
87
89
91
94
98

1 01
1 05
1 09
113
117
122
1 26
131
1 36
142
147
1 52
1 57
162
1 68
173
1 78
1 83
187
192
1 94
196
1 99
202
205
209
211

0

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

1 02
1 06
11 0
114
118
123
1 28
133
138
1 43
1 48
1 54
1 59
164
169
1 74
179
1 84
189
1 94
1 98
201
205
208
212
216
220

A

September 7, 1994

TC # 169
(OF)

84
84
84
84
84
84
84
85
86
87
89
92
94
97

1 00

1 04
107
111

115
1 20
1 24
129
1 33
138
143
148
1 53
158
163
1 68
1 72
1 77
182
1 86
1 91

1 95
1 98
202
205
209

TC # 170
(OF)

83
83
83
83
83
84
84
85
86
87
89
9 1

93
96
99

102
1 05
1 09
113
117
121
1 25
130
1 34
139
144
148
1 53
1 58
162
1 67
171
1 76
180
184
1 88
1 92
1 96
1 99

202

TC # 171
(OF)

83
83
83
83
84
84
84
85
87
88
91

93
96
99

1 02
106
110
114
118
1 22
1 26
131
1 35
1 40
145
150
1 54
159
163
1 67
169
1 73
1 77
1 82
1 86
1 90

1 93
1 97
200
203

°e I co

14 A

260



Project No. 97185

Time
(min)

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

Max Temp:
Max Allowed:

TC # 165
(OF)

208
210
211
212
212
213
214
222
231
240
248
255
261
267
273
279
284
288
293
297
301

301
409

TVA / TSI

TC # 166 TC # 167 TC # 168 TC # 169
(OF) (OF) (OF) (OF)

208
210
212
217
220
223
231
240
247
254
260
267
273
278
284
289
294
298
303
307
311

311
409

213
217
224
230
235
240
245
250
256
262
267
273
278
284
289
293
298
302
307
311
314

314
409

e tCG A

224
227
231
235
239
244
248
252
257
262
266
271
276
281
286
290
295
299
304
308
311

311
409

212
215
218
221
224
227
230
233
236
240
244
248
253
258
262
267
271
281
284
287
290

290
409

September 7, 1994

TC # 170
(OF)

205
207
208
209
210
211
212
214
217
221
227
233
239
243
248
253
257
262
268
273
277

277
408

TC # 171
(OF)

205
207
208
209
210
211
211
211
212
218
229
237
243
249
254
259
264
269
274
279
284

284
408

P0 4.
A-

404AT

261



262
Project No. 97185 TVA / TSI September 7, 1994

Time TC #172 TC #173 TC #174 TC #175 TC #176 TC #177 TC #178
(min) (OF) (OF) (0F) (OF) (OF) (OF) (OF)

0 83 83 83 83 83 83 83
1 83 83 83 83 83 83 83
2 83 83 83 83 83 83 83
3 83 83 83 83 83 83 83
4 84 83 83 83 83 83 83
5 84 84 84 83 83 83 84
6 85 85 84 84 83 84 85
7 86 86 85 84 84 85 86
8 87 87 87 85 84 86 88
9 90 89 88 86 85 88 91

10 92 92 90 87 86 90 93
11 95 94 92 89 88 92 96
12 98 97 95 90 89 95 99
13 101 101 97 92 91 98 102
14 105 104 100 95 93 101 106
15 109 108 104 97 95 104 110
16 113 113 107 100 98 108 114
17 117 117 111 103 102 112 118
18 122 122 115 107 105 116 122
19 126 127 119 111 109 120 126
20 131 131 123 114 113 124 130
21 136 136 127 119 117 128 135
22 140 141 132 123 121 132 139
23 145 146 136 127 125 136 143
24 150 150 141 131 129 140 147
25 155 155 146 136 134 145 152
26 159 160 151 141 138 149 156
27 164 164 156 146 143 153 160
28 168 169 161 151 148 158 164
29 173 174 166 156 153 163 169
30 176 179 171 161 159 167 173
31 177 183 176 166 164 172 178
32 180 186 181 171 169 177 183
33 183 186 185 176 174 182 188
34 187 187 188 181 179 186 192
35 190 190 189 184 184 191 197
36 194 193 192 189 188 195 201
37 198 197 195 192 192 199 205
38 201 200 198 196 196 203 210
39 204 203 202 200 199 207 215

4 A P 0

oA
1"'

0I A



Project No. 97185 TVA / TSI
263

September 7,1994

TC # 172 TC # 173
(OF) (OF)

Time
(min)

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

Max Temp:
Max Allowed:

207
209
210
211
213
215
221
229
237
244
250
257
262
268
273
278
282
286
291
295
299

299
408

206
208
210
211
213
216
222
230
239
248
256
263
270
275
281
286
290
295
299
304
308

308
408

TC # 174
(OF)

205
207
208
210
211
212
212
213
214
223
234
243
252
259
266
272

- 278
285
290
296
300

300
408

0 A A

0#

TC # 176 TC # 177 TC # 178TC # 175
(OF)

203
205
207
208
209
210
210
211
211
211
211
212
212
216
222
235
244
250
255
260
264

264
408

(OF)

202
204
206
208
209
211
212
213
213
214
215
217
218
220
222
226
231
235
240
244
248

248
408

(OF)

211
215
218
222
224
226
229
232
235
239
242
246
249
252
256
260
264
268
273
277
282

282
408

Pows
4.1
A4

0RA-100

(OF)

219
224
229
231
230
232
237
244
250
256
261
266
271
275
279
283
287
291
296
300
303

303
408



99264
Project No. 97185 TVA / TSI. September 7, 1994

Time TC #179 TC #180 TC #181 TC # 182 TC #183 TC #184 TC #185
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 83 83 83 deleted 84 84 84
1 83 83 83 deleted 84 84 84
2 83 83 83 deleted 84 84 84
3 83 83 83 deleted 84 84 84
4 84 83 83 deleted 84 84 84
5 84 84 83 deleted 84 84 84
6 86 84 83 deleted 84 84 84
7 87 85 83 deleted 85 85 85
8 89 86 83 deleted 86 86 85
9 92 87 84 deleted 87 87 87

10 94 88 84 deleted 89 89 88
11 97 90 85 deleted 92 91 90
12 100 92 85 deleted 95 94 93
13 103 94 86 deleted 98 98 96
14 107 97 86 deleted 101 101 99
15 111 100 87 deleted 105 105 103
16 114 102 88 deleted 108 109 107
17 118 105 89 deleted 113 113 111
18 122 108 91 deleted 117 117 115
19 127 112 92 deleted 121 121 119
20 131 115 93 deleted 125 126 123
21 135 118 95 deleted 129 130 128
22 140 122 96 deleted 134 135 132
23 144 125 98 deleted 138 139 137
24 149 129 100 deleted 143 144 141
25 153 133 102 deleted 147 148 146
26 156 136 104 deleted 152 153 151
27 159 140 105 deleted 157 158 156
28 163 144 107 deleted 161 163 161
29 168 150 110 deleted 166 167 166
30 173 154 112 deleted 170 172 171
31 178 159 114 deleted 174 176 175
32 183 163 116 deleted 179 181 180
33 188 168 119 deleted 183 185 184
34 193 173 121 deleted 187 189 189
35 197 177 123 deleted 191 193 192
36 202 182 126 deleted 194 197 196
37 206 186 128 deleted 198 200 199
38 210 189 131 deleted 201 203 202

.39 215 193 l& pdeleted 203 205 205

* A-f



Project No. 97185 TVA / TSI September 7, 1994

Time TC #179 TC # 180 TC #181 TC # 182 TC #183 TC #184 TC # 185
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

40 220 197 141 deleted 205 208 207
41 224 199 147 deleted 207 210 209
42 213 202 151 deleted 209 211 212
43 210 204 155 deleted 210 213 214
44 211 206 157 deleted 211 216 218
45 212 207 160 deleted 211 222 224
46 221 208 162 deleted 212 228 230
47 235 208 165 deleted 212 235 236
48 244 209 167 deleted 213 240 242
49 252 211 169 deleted 217 245 248
50 259 212 172 deleted 221 250 254
51 264 216 174 deleted 226 255 259
52 269 228 176 deleted 231 260 264
53 275 236 179 deleted 236 264 269
54 280 241 182 deleted 243 269 273
55 285 246 185 deleted 248 274 278
56 289 251 188 deleted 251 278 282
57 293 255 191 deleted 254 282 287
58 296 258 193 deleted 257 286 291
59 300 261 196 deleted 262 290 295
60 303 265 198 deleted 265 294 299

Max Temp: 303 265 198 265 294 299
Max Allowed: 408 408 408 409 409 409

0C A A 0
4.4

#tAX1* 10

265

v - v z



September 7,1994 266

Time TC # 186 TC # 187 TC # 188 TC # 189 TC # 190 TC # 191 TC # 192
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

84
84
84
84
84
84
84
85
85
86
88
89
92
95
98

1 01
105
1 09
113
118
122
127
131
135
1 40
145
1 50
1 55
160
165
1 70
174
179
183
1 87
1 91
1 94
198
201
203

84
84
84
84
84
84
84
85
85
86
87
89
92
95
98

101

1 05
109
113
118
122
126
131
135
140
145
1 50
155
1 60
1 65
169
1 74
1 78
1 83
1 87
1 91

1 94
1 98
201
204

84
84
84
84
84
84
84
84
85
85
87
88
90
93
96
99

102
1 06
11 0
115
11 9
1 24
1 28
133
138
143
1 48
1 53
1 58
1 63
1 68
173
177
181
186
1 90
1 93
1 97
199
202
4GA

0

A0

$4

84
84
84
84
84
84
84
84
85
85
86
88
89
92
94
97

1 00

1 03
1 07
111

116
1 20
1 24
129
1 33
1 38
143
148
1 53
1 58
1 64
169
1 74
1 78
1 83
1 87
1 91

195
198
201

84
84
84
84
84
84
84
84
85
86
88
89
92
94
96
99

1 02
1 06
109
113
117
1 22
126
1 30
1 34
139
144
1 49
1 55
1 60
165
1 70
175
179
1 84
188
192
1 96
1 99

202

84
84
84
84
84
84
84
85
86
87
89
92
94
97

1 00
1 03
1 06

1 0
113
117
121
125
1 30
1 34
138
143
148
153
1 58
1 63
1 68
173
1 78
1 83
188
1 92
1 97
202
206
210

84
84
84
84
84
84
84
85
86
87
88
91

93
96
99

102
1 06
109

113
117
121
125
129
1 34
1 38
1 43
148
1 53
1 58
1 63
168
173
178
1 82
187
1 92
197
201
206
210

IV Af

Project No. 97185 TVA / TSI



Project No. 97185

Time
(min)

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

Max Temp:
Max Allowed:

TC # 186
(OF)

205
207
209
210
213
218
225
232
238
244
249
254
259
264
269
274
278
283
287
291
295

295
409

TC # 187
(OF)

206
208
210
212
215
219
223
228
232
237
242
247
252
256
261
266
271
275
280
284
288

288
409

TVA / TSI

TC # 188
(OF)

204
206
208
209
210
211
213
216
219
223
227
232
237
242
247
252
257
262
267
271
276

276
409

0

September 7,1994

TC # 189
(OF)

204
206
208
209
209
210
210
210
211
212
216
223
229
234
239
244
249
254
259
263
268

268
409

TC # 190
(OF)

205
207
208
209
210
211
212
213
219
226
233
239
244
249
254
259
263
267
272
276
280

280
409

TC # 191
(OF)

214
217
220
223
226
229
232
236
241
247
252
257
262
266
271
275
280
284
288
293
297

297
409

TC # 192
(OF)

214
218
222
226
230
234
238
242
247
252
256
261
266
271
275
280
284
289
293
297
301

301
409

t.
"IA

VI.0
0IV A¶O

2 6 T



September 7, 1994

Time TC # 193 TC # 194 TC # 195 TC # 196 TC # 197 TC # 198 TC # 199
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

(OF)

84
84
84
84
84
84
84
84
85
86
87
89
9 1
94
96
99

103
1 06
1 10

114
118
122
1 27
131
135
1 40
1 45
1 50
1 55
1 60
1 65
1 70
175
179
1 84
189
193
197
201
205

(OF)

84
84
84
84
84
84
84
84
85
86
87
89
91
94
97

1 00

1 04
1 07
111

116
120
1 24
1 28
133
1 37
141
1 46
151
1 56
161
1 67
171
1 76
180
1 84
189
193
1 97
201
205

(OF)

84
84
83
83
84
84
84
84
85
86
88
90

92
95
98

1 01
1 05
109
113
117
121
125
129
1 34
1 38
143
1 47
1 52
1 57
1 62
1 67
172
177
181
186
191
1 95
200
204
208

4 0A P0
.4

(OF)

83
83
83
83
84
84
84
85
86
87
89
9 1

93
96
99

1 02
105
1 09

113
117
121
1 26
1 30
1 34
139
1 44
1 49
1 53
1 58
1 63
168
1 73
1 78
1 82
1 87
192
196
201
205
209

(OF)

83
83
83
83
83
84
84
85
86
88
90
92
95
97

1 00
103
1 07
110
114
118
1 22
126
131
135
1 40
1 44
149
1 54
158
163
1 68
1 73
1 77
1 82
1 86
189
1 93
1 97
201
204

(OF)

83
83
83
83
83
84
84
85
86
88
90
92
95
97

1 00
1 04
1 07
111
114
118
1 22
1 27
131
1 35
140
144
1 49
1 54
159
1 64
168
1 72
1 76
1 80
1 84
188
1 91
195
198
201

(OF)

83
83
83
83
83
84
84
84
85
86
87
89
92
94
97

1 00
1 03
1 07
110
114
118
1 22
126
1 30
1 34
139
1 43
1 48
153
1 58
1 64
1 68
1 72
1 77
181
1 86
1 90
193
1 96
1 99

VRTO
oft4ATOO

Project No. 97185 TVA / TSI



Project No. 97185

Time
(min)

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

Max Temp:
Max Allowed:

TC # 193
(OF)

209
212
216
219
222
226
230
233
238
242
247
252
257
262
267
272
276
281
286
290
294

294
409

TC # 194
(OF)

208
212
215
218
221
225
229
233
238
242
247
251
256
261
265
270
274
278
282
287
291

291
409

TVA / TSI.

TC # 195
(OF)

212
216
219
223
226
230
234
238
242
247
252
256
261
265
269
274
278
282
286
291
295

295
409

TC # 196
(0F)

213
217
221
225
229
234
238
243
248
253
258
262
267
272
276
281
285
289
293
297
301

301
408

TC # 197
(OF)

208
212
217
223
228
234
240
245
251
256
261
266
271
276
280
285
289
293
297
301
305

305
408

September 7, 1994

TC # 198
(OF)

204
206
208
210
212
220
228
234
240
247
253
258
263
268
273
278
283
287
291
294
298

298
408

TC # 199
(OF)

202
204
206
208
209
210
211
211
211
212
216
218
226
234
240
246
250
254
258
261
265

265
408

4 0 A P0

0 A

VI (O
900t AT

269



270
Project No. 97185 TVA/ TSI September 7, 1994

Time E119 Std FurnaceAvg TC # 201 TC # 202 TC # 203 TC # 204 TC # 205
(min) (OF) (OF) (OF) (OF) (OF) (OF) (OF)

0 68 83 84 84 84 84 84
1 254 116 84 84 84 84 84
2 440 174 84 84 84 84 84

3 627 281 84 84 84 84 84
4 813 562 84 84 84 84 84
5 1000 920 84 84 84 84 84
6 1060 1172 85 85 85 85 85
7 1120 1256 86 86 86 87 87
8 1180 1271 87 88 89 89 90
9 1240 1262 90 91 92 92 93

10 1300 1238 94 95 97 96 97
11 1327 1252 98 100 101 101 101
12 1346 1351 103 105 106 106 106
13 1364 1423 109 111 113 112 112
14 1380 1448 115 117 120 118 118
15 1395 1432 122 124 126 125 125
16 1410 1401 128 130 132 131 131
17 1423 1382 135 137 138 137 137
18 1436 1393 141 143 144 143 143
19 1448 1422 147 149 150 149 148
20 1459 1451 153 154 156 155 154
21 1470 1472 158 160 162 161 160
22 1480 1490 164 165 167 168 166
23 1490 1505 168 170 172 173 172
24 1499 1519 173 175 177 178 177
25 1508 1531 177 179 182 183 182
26 1517 1543 181 183 187 189 188
27 1525 1557 185 188 194 197 195
28 1533 1558 189 192 201 204 202
29 1541 1550 192 197 207 212 209
30 1548 1543 196 202 215 219 216
31 1555 1537 200 208 223 226 222
32 1562 1530 204 215 231 234 229
33 1569 1532 207 223 239 241 236
34 1576 1541 211 232 247 249 243
35 1582 1548 216 241 255 256 249
36 1588 1566 224 249 263 263 256
37 1594 1582 233 257 271 270 262
38 1600 1597 240 265 278 277 269
39 :1606 1616 248 273 285 284 275
40 1612 1625 256 280 292 290 281
41 1617 1634 A26 4 287 298 296 287

o A
0'.

I Can
Xo"^Aoe



Project No. 97185

Time
(min)

42
43
44
45
46
47
48
49
50
5 1
52
53
54

55
56
57
58
59
60

TVA/ TSI

E119 Std
(OF)

1622

1627

1633

1638

1642

1647

1 652

1656

1661

1665

1669

1 674

1 678

1682

.1686
1690

1693

1697

1701

September 7, 1994

Furnace Avg
(O F)

1640

1651

1646

1634

1632

1640

1647

1653

1658

1658

1661

1663

1670

1684

1695

1704

1706

1708

1709

TC # 201
(0F)

271

278

284

290

295

299

304

308

311

315

318

320

323

326

329

331

334
336

339

339

409

TC # 202
(OF)

294

301

307

313

318

323

327

331

335

338

341

344

346

349

352

354
357

359

362

362

409

TC # 203
(OF)

305

310

316

321

325

330

334

337

341

344

347

350

353

356

359
362

365

367

370

370

409

4~ClA Po

o A

V0A o

271

TC # 204
(0F)

302

307

313

317

322

326

330

334

337

341

344

347

350

353

356

359
362

365

368

368

409

TC # 205
(OF)

292

298

303

308

312

317

321

325

328

332

335

338

341

345

348

351
354

357
360

360

409

Max Temp:
Max Allowed:



September 7, 1994 72

Time

(min)

0
1
2
3
4

5
6
7

8
9

10
11
12
13

14
15
16
17
18
19
20
2 1
2 2
2 3
24
2 5
2 6
2 7
2 8
2 9
3 0
3 1
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0
41

TC # 206
(OF)

83
84
83
83
84
84
85
86
88
91
95
99

103
1 09

115
121
1 27
1 33
1 39
145
151
157
163
168
173
1 79
184
190

196
202
208
214
220
226
232
237
243
249
256
262
267
273

TC # 207
(OF)

83
83
83
83
83
84
84
85
87
90

94
98

102
108
113
11 9

125
131
1 37
143
149
1 54
161
1 67
173
179
185
191

196
202
208
213
219
225
230
235
241
247
253
259

265
271

TC # 208
(OF)

83
83
83
83
83
84
84
85
87
90
94
98

103
1 07
113
118
124
1 30
1 36
143
149
155
1 62
168
175
181
187
193
199
205
211
216
222
228
232
238
243
249
256
262
268
270

TC # 209

(OF)

83
83
83
83
83
84

84
86
88
90

94
98

1 02
1 07
112
118
124
131
1 38
145
151
158
165
171
178
185
1 91

197
203
209
215
220
226
232
238
243
249
256
263
269
276
283

TC # 210
(OF)

83
83
83
83
83
84
84

86
87
90
94
97

101

1 06
111

117
123
129
136
143
150
157
164
170
177
183
190

196
202
208
213
219
225
230
236
241
247
254
261
268
274
281

TC # 211

(OF)

83
83
83
83
83
84
84

85
87
89
92
95
99

103
108
113
119
125
131
138
144
151
158
164
171
177
183
1 90

1 95
201
207
212
218
223
228
233
239
244
250
256
262
267

TC # 212
(OF)

83
83
83
83
83
83
84
84
86
87
90
93
96

1 00

105
110

115
120
125
130
136
142
149
155

161
167
173
179
1 85
1 91
1 97
202
207
212
217
221
226
230
235
239
244
248

to

14

10 '9
IV, 4/~

Project No. 97185 TVA/ TSI.



Project No. 97185

Time
(min)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
5 7
5 8

59
60

Max Temp:
Max Allowed:

TC # 206
(OF)

279
284

290
295

300

304

308

313

317

321

324

327

331
334

337

340
344

347

350

350

408

TC # 207
(OF)

277

283

288

293
298

303

307

312

317
320

324

327

331

334

337

339

342

345

347

347

408

TVA/ TSI

TC # 208
(OF)

281
287

293
298
303

308

313

317

321

325

328

332

336

339
342

344
347

350

352

352

408

273
September 7, 1994

TC # 209
(OF)

290
296
301

307

312

317

321

325

329

333

337

340

343
346

349

351

354

357

360

360

408

TC # 210
(OF)

288

294

300
306

311

316

320

324

329

333

336

340

343

346

349

352

355

357

360

360

408

TC # 211
(OF)

273

279

285

290

295

300

304

309

314

318

323

327

331

335

339

342

344

347

349

349

408

TC # 212

(OF)

253

257

262

266

271

275

279

283

287

292

296

300

305

309

312

315

318

321

323

323

408

OG A Ao

10 0
'9 %,



Project No. 97185

Time
(min)

0

1
2
3
4
5
6
7

8
9

10
2 1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
3 2
3 3
3 4
3 5
3 6

37
3 8
3 9
4 0

4 1

TC # 213
(OF)

83
83
83
83
83
83
84

85
86
88
91

94
97

102
1 06
111

115
120
125
131
136
142
149
155
161
168
174
181
187
193
198
204
208
213
217
221
226

230
234
239

243

247

TC # 214
(OF)

83
83
83
83
83
84
85
86
88
90

93
97

101

106
11 0

116
121
127
132
138
1 44
150
1 56
162
169
175
182
188
1 94
200
206
211
216
220
224
229
233
238
242
247
251

256

TVA/ TSI

TC # 215
(OF)

83
83
83
83
84
84

85
87

89
92
96

100

105
110

115
121
127
133
139
146
152
158
1 64
170
176
1 82
188
193
1 99

205
211
216
222
228
232
237
241
246
252
257
263

268

September 7, 1994

TC # 216 TC # 217 TC # 218
(OF) (OF) (OF)

83
83
83
83
83
84
85

87
90

93
97

101

106
111

116
121
126
1 32
138
144
150
155
161
167
173
179
184
190

1 95
200
204
209
213
215
218
223
229
237
245
252
259
266

83
83
83
83
84
84
84

85
87
89
92
95
99

103
1 07
112
116
121
127
132
137
142
147
153
158
163
1 68
173
1 78
183
1 88
1 93
1 97
201
205
208
210
211
215
222
229
236

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

deleted

TC # 219

(OF)

83
83
83
83
83
83
83
83
83

83
83
83
84
84
84
84
84
85
85
86
87

88
89
90

92
93
95
97
99

1 0 1
1 04
107
1 09

113
116
120
124
128
1 32
136
141
145

to

SVI co

274



Project No. 97185

Time

(min)

42
43
44
45
46
47
48
4 9
5 0
51
52
5 3
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 213
(OF)

251

255

259

263
267

271

275

279

283

287

292

297

302

305

308

311
314

317

319

319

408

TC # 214
(OF)

260

264

269

273

278

282

287

291
295

299

303

307

312

315

318

321

324
327

330

330

408

TVA/ TSI

TC # 215
(OF)

273

277

282

287

291

296

301

305

308

311

315

319

323

326

329

333

336

338

342

342

408

04C A

275
September 7, 1994

TC # 216
(OF)

272

278

283

288

293
298

302

306

310

314

318

321

325

328

331

334

337

339

342

342

408

TC # 217
(OF)

242

248

254
259

264

269

273

277

282

286

290

294

297

300

303

305

308

311

313

TC # 218
(OF)

deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted
deleted

313

408

TC # 219

(OF)

150

155

160
165

170

175

179

184

188

1 91

195

1 98

202

205

209

212

216
220

223

223

408

A0
/4

Ir 0I At
'0,A¶O0



Project No. 97185

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

TC # 220
(OF)

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
85
85
86
87
88
89
90

91

93
94
96
98

101
103
106
1 09

112
115
119
122
126
131
1 35
140

144
149

TC # 221
(OF)

84
84
84
84
84
84
84
84
84
84
84
85
85
85
85
86
86
87
88
89
90

91

93
94
96
98

101

103
106
108
111

114
118
121
124
128
1 32
135
1 39
144

148
152

TVA/ TSI

TC # 222 TC # 223
(OF) (OF)

85
85
85
85
85
85
85
85
85
85
85
85
85
85
86
86
87
87
88
89
90

92
93
95
97
99

102
1 05
107
11 0
113
117
120
123
126
1 30
1 33
1 37
1 40
144
147
150

4 QA to

* $

0 f ATo

85
85
85
85
85
85
85
85
85
85
85
85
85
85
86
86
87
87
88
89
91

92
94
96
98

1 00

103
106
109
113
116
120
123
127
1 30
134
137
140
143
146
148
151

276
September 7, 1994

TC # 224
(°F)

85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
86
86
87
88
89
90

92
94
95
97

1 00

102
104
1 07

1 0

113
116
119
122
125
128
131
1 34
137
140

142
145

TC # 225
(OF)

84
84
84
84
84
84
84
84
84
85
85
85
85
85
86
86
87
88
89
90

92
93
95
97
99

1 01
103
106
108
1i1

113
116
11 9
121
124
127
129
132
1 35
1 38
141
143

TC # 226
(OF)

84
84
84
84
84
84
84
84
84
84
84
85
85
85
85
86
87

88
89
90

91
93
95
97
99

101

103
106
1 08
1i1

114
117
120
122
125
129
1 32
1 35
1 38
141
145

148



Project No. 97185

Time
(min)

42
43
44

45
46
47
48
49
5 0
5 1
52
53
54
55

56
57
58
59

60

Max Temp:
Max Allowed:

TC # 220
(0F)

154

159

1 65

170

176

181

185

1 90

194

1 98
202

206

210

215

219

223

228

232

237

237

409

TC # 221
(OF)

157

161

166

171

176

180

1 84

188

192

1 95

198

201

204

208

211

214
218

222

225

225

409

TVA/ TSI

TC # 222
(OF)

154

157

160

1 64

167

170

174

177

180

1 82

185
187

1 89

192

1 94

196
198

201

203

203

410

TC # 223
(OF)

153
155

158

160

162

165

167

169

172

174
176

178

180

1 82

1 84

186

188
1 90

193

193

410

TC # 224
(OF)

148

150

153

155

157

1 60

162

164

166

168

171

173

175

177

179

182

185

187

1 90

1 90

410

September 7, 1994

TC # 225
(OF)

146

149

151

154

157

159

162
164

167

169

171

174

176

179

1 82

184

1 87

190

1 92

192

409

TC # 226
(OF)

151

154

158

161

164

167

1 70

173

175

178

180
183

185

1 88

1 90

192
194

196
198

1 98

409

40A No

0 A'

V.: 4'

VOO A00

2 7 d



September 7, 1994

Time TC #227 TC #228 TC #229 TC #230 TC #231 TC #232 TC #233

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

0 84 84 84 84 8 4 8 4 8 4
1 84 84 84 8 4 8 4 8 4 8 4
2 84 84 84 84 8 4 8 4 8 4
3 84 84 84 8 4 8 4 8 4 8 4
4 84 84 84 84 8 4 8 4 8 4
5 84 84 84 8 4 8 4 8 4 8 4

6 84 84 84 84 8 4 8 4 8 4

7 84 84 84 84 8 4 8 4 8 4
8 84 84 84 84 8 4 8 4 8 4
9 84 84 84 84 8 4 8 4 8 4

10 84 84 84 84 8 4 8 4 8 4
11 85 8 5 8 5 8 5 85 85 84
12 85 8 5 8 5 8 5 85 85 85
1 3 85 8 6 8 6 8 6 86 86 85

1 4 86 8 6 8 6 8 6 86 86 86
15 87 8 7 887 87 87 87 87
1 6 87 8 8 888 88 88 88 88
17 88 8 9 889 89 89 90 90
18 90 9 1 9 1 9 1 91 91 91
19 91 9 2 9 2 9 2 92 93 93
20 93 94 94 9 4 9 4 9 5 95
21 94 9 6 9 6 9 6 96 97 96
22 96 9 8 9 8 9 8 98 99 99
23 98 100 1 01 100 100 101 1 01

24 101 102 1 03 1 03 103 1 04 103

25 103 105 106 105 105 106 105

26 106 107 108 108 108 109 108

27 108 110 ill il1 ill 111 110

28 ill 113 114 114 113 114 113
29 114 116 117 117 116 117 116
30 117 119 121 120 120 1 20 118

31 120 122 124 123 123 123 121
32 123 126 127 127 126 126 124

33 126 129 131 130 129 129 126

34 130 132 134 133 132 132 129

35 133 136 137 136 135 135 132

36 137 139 140 140 138 138 134

37 140 142 144 143 141 140 137
38 143 146 147 146 144 143 140

39 147 149 150 149 147 146 142

40 150 152 153 152 150 149 145

41 154 156 156 155 153 152 148
4GvA ho

0,,C A Ao#

VO
tI ¶ *001AXT

Project No. 97185 TVA/ TSI



Project No. 97185 TVAI TSI

279
September 7, 1994

Time
(min)

42
43
44
45
46
47
48
49
50

51
5 2
5 3
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 227 TC # 228
(OF) (OF)

158

161

165

1 68

1 72

175

178

181

184

1 86

189

192

194

196

1 98

200

202

203

204

204

409

159

1 62

166
169

1 72

176

180

183

186

1 90

1 92

195

198

200

202

203

205

206

208

208
409

4~0 1A Po**

0 A4

100
I90AT
*tX

TC # 229
(O F)

159

162

165
168

172

175

1 78

181

185

188

1 91

194

1 97

1 99

201

203

205

206

208

208
409

TC # 230
(OF)

158

161

164

166

169

172

175

178

181

184

1 87

1 90

193

195

1 98

200

202

204

206

206
409

TC # 231
(OF)

156

159

162
165

167

170

173

175

178

181

184

186

189

1 91

194

1 96

1 99

201

203

203

409

TC # 232
(OF)

155

157

160

163

165

168

171

173

176

178

181

1 83

185

188

1 90

1 92

195

197

200

200

409

TC # 233
(OF)

150

153

155

158

1 60

1 63

165

168

170

172

175

177

179

182

184

186

188

190

193

193
409



Project No. 97185

Time
(min)

0
1
2
3
4
5
6
7

8
9

1 0

1 1

1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

TC # 234
(OF)

TC # 235
(OF)

83

83

83

83

83

83

83

84

84

84

84

84

85

85

86

87

88

89

90

92

93

95

97

99

101

103

1 05

107

109

112

114

116

118

121

123

125

127

129

1 32

134

136

138

83
83

83

83

83

83

83

83

83

83

83

83

83

83

84

84

84

84

84

85

85
85

86

86

87

87

88

88

89

89
90

91
91

92
93

93

94

95

95

96

97

98

TVA/ TSI

TC # 236
(OF)

83

83

83

83
83

83

83

83

83

83

83

84

84

84

85

85

86

86

87

88
89

90
91

92

93

94

95

97
98
99

101
102
104

1 05

1 06

108

109

111

112

113

115

G

September 7, 1994

TC # 237
(OF)

Pt0 $1
*A~

84

85

88

98

118

132

142

153

166

178

187

195

205

216

236

255

274

292

310

328

346

365

383

401

419

437

455

473

490

508

525

542

559

574

590

605

621

636

651

666

681

696

TC # 238

(OF)

85

85

91

104

136

165

178

191

206

221

242

274

304

333

364

395

425

453

479

504

529

555

581

606

631

656

681

706

731

755

778

800

822

842

862

880

899

917

935

952

970

988

TC #2 39
(OF)

85

85

89

97

115

1 42

169

185

197

211

229

252
272

294

317

340

363

385

406

425

445

465

486

505

525
544

564

583

601
620

637

655
672

687
702

716

731

745

759

774

788

803

TC #240
(OF)

84

85

90

101

120

1 35

148

165

178

187

1 96

208

226

245

264

283

302

320

338

357

375

393
412

430

449
467

486

504

521
539
557

574
591

608

624

641

657

673

689

705

722

738

Or A co

0V. Tq~

280



Project No. 97185

Time
(min)

42
43
44
45
46
47
48
49
50
5 1

52
53
54
55
56
57
5 8
59
60

Max Temp:
Max Allowed:

TC # 234
(OF)

140
142
145
147
149
151
153
1 55
157
159
161
163
1 65
167
169
171
173
175
177

177
408

TC # 235
(OF)

98
99

1 00
101
1 01

1 02
103
104
104
1 05
106
107
107
108
1 09
11 0

110
111

112

112
408

TVA/ TSI

TC # 236

(OF)

118
119

120
122
123
125
126
127
129
1 30
131
133
134
135
1 36
1 37
1 39
140
141

141
408

TC # 237
(OF)

712
726
741
756
771
785
799
813
827
840
854
867
881
894
907
920
933
946

959

959

TC # 238

(OF)

1006
1022
1039
1055
1071
1085
1 099

1112
1126
1139
1151
1163
1175
1187
11 99

1210
1222
1233
1245

1245

September 7, 1994

TC #2 39

(OF)

818
833
844
857
869
881
892
901
912
924
933
945
956
971
985

1 000

1018
1038
1060

1060

TC #240

(OF)

754
770
786
801
817
832
847
862
877
891
906
920
934
947
961
975
988

1002
1015

1015

2,6A Pt

0 A

Ir ,

Oj1401ATo'



Project No. 97185

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

TC # 241
(OF)

84
86

1 00

126
156
170
181
193
212
242
274
303
333
367
404
438
470
498
524
550
576
603
631
657
682
707
731
755
779
801
823
843
864
882
901
919

936
954
972
989

1 007

1024

TC # 242
(OF)

84
85
93

1 08
1 38
163
179
191

209
243
275
303
331
363
397
432
465
495
525
553
582
611
642
670
699
727
756
783
811
836
861
884
907
927
948
967
986

1 004
1023

1041
1059
1 076

TVA/ TSI

TC # 243
(OF)

84
85
89
97

116
147
175
1 90

198
216
237
257
279
303
328
354
379
402
424
445
468
490
514
535
558
579
601
622
643
663
682
701
719
735
752
768
784
799
815
831
846

861
+G A

0o

September 7,1994

TC # 244
(OF)

84
86
92

105
124
140
151
163
174
1 88
207
222
241
261
282
303
325
346
367
387
407
428
448
468
488
508
527
547
567
586
605
625
644
662
681
699
717
735
753
771
789

807

TC # 245
(OF)

84
87

105
131
159
172
181
1 93
213
241
268
294
323
356
390
425
457
488
517
545
574
602
632
660
688
717
744
772
799
826
851
876
900

921
943
964
984

1004
1 024
1 044
1063
1082

TC # 246
(OF)

84
86
97

116
147
169
1 82
1 97
218
263
298
330
363
398
435
473
511
546
579
610
641
672
704
735
767
798
829
860
890
918
946
972
997

1020
1042
1 064
1084
1104
1122
1141
1159
1177

TC # 247
(OF)

84
85
91

103
126
1 62
1 82
191

213
247
275
299
325

353
383
414
442
469
493
517
540
564
588
611
634
657
680
702
724
745
764
783
801
817
832
846
860
873
884
896
906
915

P A

VO X 0
*VA0

2 8 2



TVA/ TSI

Time
(min)

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

Max Temp:
Max Allowed:

TC # 241
(OF)

1041

1057

1074

1089

1104

1117

1132

1145

1159
1172

1184

1196

1208

1220

1232

1245

1256

1268

1279

1279

TC # 242
(OF)

1093
1109

1126

1141

1155

1167

1180

1193

1206

1217

1229

1240

1251

1261

1272

1282

1293

1302

1311

1311

TC # 243
(OF)

876

890

904

917

930
941

952

965

978

993
1 009

1029

1050

1075

1103

1133

1164

1194

1221

1221

TC # 244
(OF)

826

843

860

878

895

911

928

943

959
975

990

1004

1 01 9

1033

1047

1061

1074

1107
1121

1121

TC # 245
(OF)

1101

1119

1136

1153

1168

1183

1197

1211

1225

1238

1251

1262

1274

1285

1295

1305

1314

1322

1 329

1329

TC # 246
(OF)

1194

1210

1225

1240

1253

1266

1278

1289

1300

1310

1320

1328

1335

1 340

1345

1350

1355

1362
1369

1 369

TC # 247
(OF)

925

933

944

955

967

981

997

1015

1036

1062

1093
1125

1156

1185

1211

1240

1262

1284

1304

1304

GCA Po

0 AA

14$

September 7, 1994Project No. 97185



Project No. 97185

Time
(min)

0
1

2
3
4
5
6
7
8
9

1 0

1 1

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

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

38
39
40
4 1

TC # 248
(OF)

84
86
91
99

112
123
137
155
171
1 84
193
202
220
238
255
273
292
312
331
350
369
388
408
426
445
464
482
501
520
538
557
575
593
611
628
646
663
680
697
714

731
748

TC # 249
(OF)

84
88

1 05
136
173
180
1 86
197
213
238
268
297
328
362
398
431
463
491
518
544
571
598
627
653
680
707
734
760
786
811
835
859
881
902
923
943
963
982

1002
1021
1 039
1058

TVA/ TSI

TC # 250
(OF)

84
86
99

122
158
178
188
202
232
265
299
330
361
395
431
467
500
530
559
587
615
644
674
702
730
759
787
814
841
868
893
916
939
960
980
999

1018
1037
1055
1074
1 091

1109
0A co

0 A

to - '9

0tA¶O~

984
September 7, 1994

TC # 251
(OF)

TC # 252
(OF)

84
86
93

107
137

168
185
192
202
221
249
272
296
322
350
378
404
428
450
472
494
516
539
560
582
603
624
645
665
684
702
718
735
750
765
779
793
806
820
833
845
859

84
84
87
95

112
131
144
161
177
189
198
209
224
249
270
292
313
334
354
373
393
412
432
450
469
488
507
525
543
561
579
597
614
630
646
662
678
694
710
726
742
758

TC # 253
(aF)

84
85
99

126
163
175
183
195
212
242
272
299
329
362
400
436
468
497
524
551
578
606
634
659
685
710
735
760
784
807
829
849
869
887
905
923
941
959
977
995

1014
1032

TC # 254
(O F)

84

85
93

1 09

144
170

1 84
1 95
212
245
275
303

* 333

364
397
431
463
493
521
548
575
603
632
658
686
714
741
768
794
820
844
867
890
91 0

930
949
968
987

1006
1024
1043
1060



September 7, 1994

Time
(min)

42
43
44
45
46
47
48

49
5 0
5 1
52
53
54
55
56
57
58
59
60

Max Temp:
Max Allowed:

TC # 248
(OF)

766

782
799

816

833

849

865

881
897

913

928

943

958

972

986
1001

1015

1028

1042

1 042

TC # 249
(OF)

1077

1095
1113

1130
1145

1160

1174

1189

1203

1216

1230

1242

1254

1266

1277

1289

1300

1311

1320

1320

TC # 250
(O F)

1127
1143

1159

1174

1189
1202

1215

1227

1239

1250

1261

1270

1280

1289

1298

1307

1316

1324

1331

1331

0

TC # 251
(OF)

873

886

900

912

926
940

956

974

993

1017

1043

1071

1105

1136

1169

1198

1230

1256

1279

1279

TC # 252
(OF)

775

791

807

823

838
854

869

883

898

912

927

940

954

967

981

994

1007

1020

1032

1032

TC # 253
(OF)

1051

1068

1085
11 01

1115

1129

1143

1157

1171

1184

1197

1209

1221

1232

1 244

1256

1268

1279

1289

1289

TC # 254
(OF)

1078

1095
1111

1127

1141
1155

1168

1181

1194

1206

1218

1229

1240

1250

1261

1271

1282

1293
1 303

1303

Ao,
.4

Vr *i
0 0A1O'e

Project No. 97185 TVA/ TSI



Project No. 97185 TVA/ TSI

Time TC # 255 Ambient Furnace Furnace Furnace Furnace
(-F) #1 (-F) #2 (0F) #3 (0F) #4 (0F)

0
1
2
3
4
5
6
7
8
9

1 0

1 1

12

13
14
15
16
17
18
1 9

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

37
38
39
40
41

(min) (OF)

84
85
89
98

11 9

151
1 80
193
203
221
243
264
287
311
338
365
390
413
435
456
478
500
522
543
564
585
605
625
645
665
683
700
717
732
747
761
775
790
804

817
831
843
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Furnace Furnace

#5 (0F) #6 (0F)

86
86
86
86

86
86
87
87
87
87
86
87
86
87
87
87
87

87
87
87
87
87
87
87
87
87
88
88
88
88
88
88
88
88
88
88
88
88
88

88
88

83
98

127
1 84
381
767

1088
1167
1178
1164
1142
1152
1228
1299
1332
1330
1312
1297
1302
1323
1346
1364
1382
1398
1415
1432
1448
1463
1475
1471
1464
1458
1453
1453
1459

1468
1484
1501
1522

1540
1553

'0RATOO

83
113
163
252
576

1041
1286
1324
1314
1290
1267
1264
1335

1390
1422
1423
1405
1391
1395
1417

1445
1466
1484
1496
1507
1518
1529
1540
1534
1533
1530
1528
1521
1524
1533
1535

1553
1564
1570

1582
1593

84 not used
117 not used
169 not used
251 not used
478 not used
865 not used

1165 not used
1296 not used
1326 not used
1317 not used
1296 not used
1321 not used

1403 not used
1492 not used
1533 not used
1515 not used
1480 not used
1467 not used
1494 not used
1528 not used
1559 not used
1576 not used
1591 not used
1602 not used
1610 not used
1621 not used
1628 not used
1636 not used
1634 not used
1635 not used
1632 not used
1627 not used
1621 not used
1623 not used
1628 not used
1631 not used
1641 not used
1 652 not used
1662 not used

1686 not used
1685 not used
1690 not used88 156.6. GAP00

0 A

84
115
172
286
571
931

1229
1383
1440
1451
1426
1425
1521
1602
1618
1611
1571
1529
1528
1558
1589
1613
1625
1647
1653
1667
1671
1685
1686
1688
1689
1682
1671
1667
1667
1671
1676
1692
1706

1719
1724
1730

84
1 04
145
228
446
776

1 091

1262
1332
1378
1369
1363
1440
1517
1541
1512
1485
1470
1475
1499
1524
1544
1556
1567
1584
1592
1605
1619
1618
1606
1599
1596
1590
1593
1600
1603
1625

1638
1659

1683
1688
1696



September 7, 1994

Time TC # 255 Ambient Furnace
(min)

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

Max Temp:
Max Allowed:

(0F)

856
865
876
885
892
900

909

920
932

945
962
979
999

1024
1055
1 088
1123
1159
1194

1194

(°F) #1 (0F)

89 1569
89 1582
89 1580
89 1574
89 1573
89 1574
89 1579
89 1584
89 1590
89 1591
89 1593

89 1595
89 1602
90 1613
89 1624
90 1629
90 1630
89 1633
90 1636

Furnace Furnace Furnace Furnace
#2 (0F) #3 (0F) #4 (0F) #5 (0F)

1612 1693 not used 1742
1622 1698 not used 1747
1618 1695 not used 1742
1606 1682 not used 1730
1602 1672 not used 1729
1620 1688 not used 1731
1635 1698 not used 1729
1639 1703 not used 1734
1637 1699 not used 1742
1646 1692 not used 1742
1657 1700 not used 1740
1660 1701 not used 1739
1669 1705 not used 1743
1687 1728 not used 1753
1691 1734 not used 1762
1705 1744 not used 1771
1703 1753 not used 1780
1704 1776 not used 1784
1703 1787 not used 1787

4 CA o
I

e $4.

10 RAl

Furnace
#6 (0F)

1698
1716
1710
1698
1700
1705
1711
1718
1722
1722
1724
1723
1727
1738
1751
1761
1764
1762
1764

Project No. 97185 TVA/ TSI



Project No. 97185 TVA/ TSI September 7, 1994

Time Furnace Furnace Furnace Furnace

(min) #7 (OF) #8 (0F) #9 (0F) #10 (0F)

0
1

2
3
4

5
6
7
8
9

1 0

1 1

1 2
1 3
1 4
1 5
1 6
17

18

1 9

20

21

22

23

24

25
26

27

28
29

30

31

32

33

34

35

36

37

38

39

40
41

84

1 09

1 54
231
385
618
867

1030
11 00

1125
1127
1164
1273
1351
1393
1401
1383
1367
1378
1406
1438
1464
1483
1500
1513
1525
1536
1549
1552
1548
1542
1537
1530
1529
1537
1545
1560
1578
1588
1 603

1613

1623

84
1 05
147
236
465
802

1118
1259
1316
1339
1340
1351
1419
1492
1515
1499
1473
1476
1494

1513
1532
1544
1558
1569
1587
1592
1601
1618
1612
1598
1589
1589
1585
1589
1601
1602
1629
1640
1660
1679

1 685
1692

'p. rOi4 o

288

83
153
273
485

1 009

1418
1505
1406
1315
1241
1173
1185
1310
1370
1371
1334
1288
1263
1274

1307
1342
1363
1383
1398
1416
1430
1449
1464
1468
1451
1437
1426
1422
1425
1436
1449
1472
1495
1516
1538

1549

83
131
225
378
816

1220
1363
1321
1263
1201
1149
1169
1297

1359
1371
1 342
1299
1277
1287
1324
1359
1 380

1406
1423
1439
1451
1469
1483
1485
1475
1460
1450
1443
1448
1463
1475
1502
1519
1534

1552

1569
1557 OGA ok

o A4

Furnace
#11 (0F)

83
112
170
276
497
768

1007
1107
1124
1i1 0

1089
1132
1288
1361
1386
1355
1313
1286
1301
1342

1 382
1410
1435
1451
1467
1481
1499
1511
1511
1499
1485.
1476
1468
1473
1485
1497
1519
1540
1557
1574

1587
1601



Project No. 97185 TVA/ TSI

Time Furnace Furnace Furnace Furnace
(min) #7 (OF) #8 (OF) #9 (OF) #10 (OF)

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

1630

1639

1639

1633

1628

1 632

1636

1643

1647

1650

1653

1655

1661

1 674

1 683

1691

1693

1696

1697

1695

1715

1711

1693

1700

1714

1720

1724

1735

1730

1739

1745

1751

1759

1775

1 794

1793

1788

1784

1562

1576

1569

1556

1553

1557

1565

1570

1577

1580

1581

1581

1590

1 605

1618
1625

1 623

1621

1619

1591

1606

1596

1581

1582

1590

1599

1 605

1614

1611

1612

1615
1 627

1644

1658

1664

1659

1661

1659

September 7, 1994

Furnace
#11 (0F)

1606

1614

1605

1590

1583

1591

1601

1606

1614

1613

1616

1616

1626

1643

1654

1660

1659

1656

1656

Max Temp:
Max Allowed:

4 A Po

0 As

1 ~ItA¶0t

289
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Report No. 11960-97185 November 15, 1994
TVA / Thermal Science, Inc. APPENDICES

Quality Assurance Statement

Omega Point Laboratories, Inc. is an independent, wholly owned company
incorporated in the state of Texas, devoted to engineering, inspection, quality
assurance and testing of building materials, products and assemblies. The
company has developed and implemented a Quality Assurance Program designed
to provide its clients with a planned procedure of order and document processing
for inspection and testing services it provides to assure conformity to
requirements, codes, standards and specifications. The Program is designed to
meet the intent of ANSI 45.2 Quality Assurance Program Requirements for
Nuclear Power Plants, and complies with the requirements of the ASME Code,
SPPE, Military Standards and other less stringent programs. It is the
Laboratory's intention to adhere strictly to this Program, to assure that the
services offered to its clients remains of the highest quality and accuracy possible.

The overall responsibility of the supervision, operation and coordination of this
Quality Assurance Program is that of the Quality Assurance Manager, a person
not involved with the performance of the inspection or testing services, and who is
under the full time employ of the Laboratory. This individual is responsible for
implementing and enforcing all procedures presented in the Quality Assurance
Manual and the Procedures Manual. All personnel involved with activities
which fall under the scope of this Program are required to cooperate with the
letter and intent of this Program.

All QA Surveillance documents remain on file at the Laboratory, and are
available for inspection by authorized personnel in the performance of an on-site
QA Audit. All materials, services and supplies used herein were obtained with
appropriate QA Certifications of Compliance, which may be found in the
following pages.

4GA Pow

0 A

'2,
0V* '0

29 1
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ACCEPTABILITY DOCUMENTATION

TEST DECK #1: PROJECT NO. 97185

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

I . CABLE TRAY/CONDUIT ASSEMBLY

6e_1
Omega Point/iaborato~ies, Inc.

TCA'/ TSI

? 9,fF
Daie "

7/ j/SS
Date

II. ELECTRICAL CABLE INSTALLATION

..- , ,-- q,
Omega oint Jdboratoro7Inc.

/ TSI

// 6/q <
Dae

Dat82 e
Date

III. THERMOCOUPLE INSTALLATION

Omega IPoint gaboratojs, Inc.

11A/ TSI
Omega Point Laboratories, Inc.

16015'Shady Falls Road
Elmendorf, Texas 78112-9784

210-635-8100 / FAX: 210-635-8101
800-966-5253

C_ 7//16-19 54
Ddte /

a71/jS 9;f

Dat e



Acceptability Documentation
Test Deck #1

293
Project 97185

Page 2 of 2

IV. FIRE PROTECTION BARRIER

Omeg aboratorInc.

/ TSI

ate

Bite'

V. FINAL PRE-BURIN INSPECTION

Ome Laborat ies, Inc.

o0 At.

< i .. 0

q /z/9 ?
I5la~te t

ke(
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EVENT LOG

TSI / TVA
Client # 11960

PROJECT NUMBERS:

97185
97186
97187

OMEGA POINT LABORATORIES, INC.
16015 SHADY FALLS ROAD

ELMENDORF, TX 78112
1-800-966-5253

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 description for each of
the test assemblies are:

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

steel travs Page / of By

ITEM DATE INITIALS

- d>OAJ ae,

A-41 A/ 2 aa

0'6 A at i,,

-F LIn&9 ) '

tvfyn He c/7, -

my/ Gz
ie-~ z/zL 7/

cog2sz z@I 7 I

, X ca72211 /1

v- m/ - e: -- '

I I

f
296
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EVENT LOG

TVA/TSI
Client #11 960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel trays Page 4 of 22-

ITEM DATE INITIALS

L3~

'1 -7-2 _4 ' '

90MX ~ ~ Y AM /%4

vZ/>zg~ct~zesg ;/H E7

Dow~~~~ -atLv s,

IMJ ~- 1,e1# / I-ke' Y_ _ _ _ _ _

\\ (A
4 4

a

� -L- -- -.1
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"NEVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Page 3 of Q )

ITEM DATE INITIALS

' R.< g~~~~~~7,fe;vLy e AW/~

-~_ ~ O -amX<e'7St

- - -�.-. -� t t

/, JA 6x a -. -~

/I
q

-4 J` - - - - I -__ - Vt= - I-IS I- . - F A10--/ I :f,-2-0 I (a4?Z:90 :�IZ OA�M _&I I 1 6 .ea , -,: /__ /32�
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;2.P '4
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Page A4?of 42

ITEM DATE INITIALS

/- 1 e/ _ _ _ _ _

6zag fi/t -d Z57c-1

/5'
*1 4

I /1



EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Page iof2

ITEM DATE INITIALS

d-,~/ /7

Z ,g,5>z~ //96-x - _______C

>-,~~~~7 sc n g c

C api/ am/a2 cXzI

-7, C9

I*I.

C
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EVENT LOG

TVA/TSI
Client #11 960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Page fof 'G

ITEM DATE INITIALS

W,/ ,1 e

=- L G/Gd/A

'e ('Dj/L,

41'

-3I

- 2#

L a7 7k- ____t

/24~~ 1IID J/tIz

9

301
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel trays Page .Zof ___

ITEM DATE INITIALS

-m i}' Of /£ + t7/27;v

A4u /72
4 z /zyz

-L i __ _ _ _ _ -,7

z° Ad zzn

Cob gZ~Z A

tJAA 4t9 a

(1,
4 4

f
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travsPage tof

ITEM DATE INITIALS
? 9~> , :Z07S/0Xt

A/,.X A--* -

Acoe 1x c

i ,� �- - t

/ O/
4

c2�4L

C
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EVENT LOG

TVA/TSI
Client #11 960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Page '7 of.7D

ITEM DATE INITIALS

$2Ct *=3 d gng

(4.7 a3d -& ,25
A7'
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1
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Page z2of Ax

ITEM DATE INITIALS
zt~~~~~fl -"77KD//Fsh

t ok # ,
-%r Be-3g /w/ f

tS0 0,

- Se>- AdXA

* Ad abbe a

Islnde H o e
C V.~At ,

L
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Page Of~

ITEM DATE INITIALS

ai;;- TVA Z,~

A- A

/n 1-2-tac

/1 °zLek

zl, A-ALL I"
Ax? < £Se 2
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Page /2of &7

ITEM DATE INITIALS

"V 4,, 5 'vr
X1B y
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Page /of m

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 description for each of
the test assemblies are:

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

steel trays Page/g7of S7

ITEM D TE INITIALS
Sfti t/ g/3/4-7

Add 2/oeee,

1 _Zelli7 44-e6~ -44 -?
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel trays Page /'STof ',

LTEMD 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 description for each of
the test assemblies are:

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

steel trays Page

ITEM DAT INITIALS
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EVENT LOG

TVA/TSI
Client #1 1960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Page l/of 7
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel trays Page of
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NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Page Laof 7
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel trays PageJ of 23
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel travs Pageajof c$?
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EVENT LOG

TVA/TSI
Client #11960

NOTE:
This Log is to be used to document the date and item for each step during the completion of
test projects referenced below. The assigned project numbers and description for each of
the test assemblies are:

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

steel trays Pageg~of .2
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Report No. 11960-97185
TVA / Thermal Science, Inc.

November 15, 1994
APPENDICES

Installation Details
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Report No. 11960-97185
TVA / Thermal Science, Inc.

November 15, 1994
APPENDICES

Certifications of Calibration and Conformance
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QIA RECIING REPORT
CLIENT/PROJECT NAME VSl /'JvA
CLIENT/PROJECT NUAABER l\V- ( e) - 9 33 ).- 3p
RECEIVED FROM ___ __C_
PPn-.IFCT I nfnATIlM mono DrPint I Elhk

REPORT NUMBER-12 A b- I LV L6
DATE RECEIVED -lb-9 4
DATE INSPECTED ___ __ - __ 4

INSPECTED BY: O7Ei4 4t .-- ,
QUANTITY CONID ACCETANC
Q NT MATL RECDJ CONrAmEn EXCEPTION, REMARKSNCITEM DESCRIPTION P.O. NO. I.D. NO. yCN Y/N MEGRIAY REMARKS

Orderl RWrr R Q Accept Hl rir
I.t 4I 1PAt-O Y /- _ _ - K 2 w --

T(2 l\AOQ o vo e T-D2aSc j Y 6_ i k
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PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1140-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/15/94 UPS Red Label 8-16-94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. T-1 Plug 100

2. T-2Jack 100

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval__ _ _ _
Dates-T- 4

Special Instructions Ordered By: Cleda Patton Total

Shipment Must Include Certificate of Project #: TSI-TVA ArvPACu-r Shipping
Conformance on Materials.

Tax

Invoice Total

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053



33,
PMC CORPORATION
1170 N. GILBERT STREET, ANAHEIM, CA. 92801 * FAX (800) 753-5595 * PHONE (714) 563-0332

SPECIALIZING IN WIRE, CABLE & TEMPERATURE SENSORS

r SOLD TO f r

OMEGA POINT LABS
16015 SHADY FALLS RD.
ELMENDORF. TX 78112

L

SHIP TO
JMI'ErA POINT LEB'S
160L5 SHADY FALLS RD.
ELMENDORF, TX 78112
ATTN: CLETA

I L

DATE RECEIVED I CUSTOMER NO. I PMC JOB NO.

8-½--94 rI- -22 1
REQUESTED SHIP CUSTOMER P.O. NUMBER SHIP VIA TERMS

8i15-54 11400 JN ,ERE i iE

I 00 r-1 PLi. j641

1 100 T-2 J ()C

SPECIAL INSTRUCTIONS:

.Da

§-/!,-5 'f L e I I < L W9 I I I111111

I

o r

I

Nhite - Anaheim Office - Goldenrod - New Hampshire Office * Canary - Packing Slip
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CERTIFICATE OF CONFORMANCE

TO Omj-;g; Point Labs

16015 Shady Falls Rd.

Elmendorf, TX 78112

PMC P/N

T-1 (Plug)

DATE 8-15-94

CUSTOMER PO# 1140Q

JOB #

QUANTITY

100

TC-6229

CUSTOMER P/N

T-2 (Jack) 100

. ADDITIONAL INFORMATION (IF REQUIRED):

This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, and
drawings of the above referenced customer purchase order. Insp d t records a o file and available for
customer review. I

Quality Assurance Inspector

1170 N. GILBERT-STREET
*ANAHEIM, CA.

92801
(714) 563-0332
FAX (800) 753-5595

'Guafity Assurance Manager

SPEC

% I I



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME__ /__ fA
CLIENT/PROJECT NUMBER I l4d)-'11 W.5-'13 9257-)W
RECEIVED FROMI- C. -_ ---- -

PROJECT LOCATION Omega Point Labs

REPORT NUMBER IA 1 -iII7
DATE RECEIVED 8 -, -94
DATE INSPECTED T- __-_4
INSPECTED BY:_ _ _ _ _,

i



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:

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-1123Q-97185 7-11-94 30

Quantity Unit Extended
Item No. Description - Ordered Price Amount

1. Teflon Coated Thermocouple Wire 40,000
KK-TAfTA-24

2. Calibration data 1

"See Special Instructions Regarding
Purchasing Slecificationis for Quality
Assurance Rvquire, ents."
QAApproval (
Date E

- . .. . , - .. . ..

Special instructions Ordered By: Constance A. Humphrey

Project #:-GPL6Equipment- af

1 rhA/r5(
pVZ A<7 7d'

c

C

I9/3/q4-
beast

Invoice Total

Yar/T4 580Zb

yokq4 \,~

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 2000F, 4000F, 6000F, 8000F
and 1000 F traceable to NIST

Total

Shipping

Tax
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OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER:

VENDOR:

PMS--C1A;73gP- F-71 8S--

PMC

VENDOR PRODUCT NUMBER:

PRODUCT DESCRIPTION:

KK-TA/TA-24

Teflon Coated Thprmoninrnlp Wirp

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

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

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

for Standardized 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 hems upon receipt to verify compliance
with purchase order requirements. Rejected items shall be returned at seller's
expense.
Document Review - Final acceptance shall be based on satisfactory review of
required certifications and/or supporting documents.

3.0 CERTIFICATIONS
3.1 Certification that supplied materials comply with this material specification

and listing Critical Characteristics shall be provided. This certificates shall
reference Omega Point Labs purchase order number and specification
number for all material furnished under this specification. This Certification
shall be signed by the appropriate vendor representative.

3.2 The material furnished under this specification shall be a product that
complies with the following:
3.2.1 Has been tested and passed all tests specified herein.

TEST

ASTM
E230-93



PURCHASING SPECIFICATIONS

3.2.2 Manufacturing methods for this material have not changed. Vendor
will advise Omega Point in writing of any changes in the
manufacturing prior to material manufacture.

3.2.3 Raw materials used in the manufacture of this material meet Vendor
specifications.

4.0 AUDITS/RIGHTS OF ACCESS
Omega Point Labs reserves the right to audit your facility to verify compliance with
the purchase order and specification requirements with a minimum ten (10) day
notice.

5.0 IDENTIFICATION
Seller shall identify each item with a unique traceability number by physical marking
or tagging. These identification numbers shall be traceable to certifications and
packing lists.

6.0 PACKING/SHIPPING
All materials shall be packaged in air tight, moisture free containers and shall be free
of foreign substances such as dirt, oil, grease or other deleterious materials.

All materials shall be suitably crated, boxed or otherwise prepared for shipment to
prevent damage during handling and shipping.

QUALITY ASSURANCE APPROVAL

Title Quality Assurance Mgr.

Date _ _ _ _RE _

AVL Verification
Class: B

-L IA Po,

o .A

f&0 t 'A

Page 2 of 2 3 3
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OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO:

PRODUCT:

MANUFACTURER:

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

MS- //; 3V- 92/F-•S-

Thermocouple Wire

PMC Corporation
57 Harvey Road
Londonderrv. 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:

Projebt Manager
Date 6r/Z 0/^1

Item meets all three criteria of CGI listed below:

a) not subject to design or specification
requirements that are unique to nuclear
facilities; and

b) used in applications other than nuclear
facilities; and

c) is ordered from manufacturer or supplier on
the basis of specifications set forth in the
manufacturers published product description.

VERIFIED BY:

Q/A Manager v
Date



TECHNICAL EVALUATION

Teflon Coated Thermocouple Wire

KK-TA/TA-24

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

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

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

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY: VERIFIED BY:

D/A MANAGTE
DATE {;,s

Page 2 of 3

PRODUCT:

SPEC NO:

3o 40

TEST

PRUJEtT MANAGER
DATE (/ zb/,91f



Page 3 of3 3 4 .

KK-TA/TA-24 Thermocouple Wire

MS- /,123 ep - ?Q/dfs

ACCEPTANCE METHOD: METHOD
Source Verification

Performance Record

Purchase order to vendor includes the Omega Point
Material Specification listing critical characteristics of
CGI material.

All shipments to include appropriate Certification
documents listing all critical characteristics.

Material receiving shall include verification of
Compliance Report with prescribed critical
characteristics. Copies of Compliance Report and
.verification to be attached to the receiving report.

ACCEPTANCE METHOD
DETERMINATION BY:

DATE: /1/7Z
a

PRODUCT:

SPEC NO:

TECHNICAL EVALUATION
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A-I* 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
coefficient of friction
for ease of pulling
through conduit.

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

GRADE OF
WIRE

Calibrated conductors
for high system accuracy

5000F (260CC) PFA
insulation for improved
electrical properties
and high temperature
applications

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

- I - P

GAUGE
SIZE

PART NUMBERS
WIRE I. I� r

THERMOCOUPLE 20 SOLID J-TANTA-20 K-TA/TA-20 T-TAITA-20 E-TAiTA-20 N-TAfTA-20

THERMOCOUPLE 24 SOLID J-TA/TA-24 K-TA/TA-24 T-TA/TA-24 E-TATA-24 N-TAITA-24

& I

TYPE E TYPE N

THERMOCOUPLE 30

does not have TFE's solder iron resistance.

The thermocouple grade products shown are
used to form temperature sensors and the
extension grade products become the intercon-
necting link in the temperature sensing system.

You will find our qualified sales and engineering
staff eager to assist in selecting a design to
meet the requirements of your specific applica-
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 industrgy.

*Registered trademark of El. DuPont Inc.

J-TA/TA-30 E-TATA-30

The above part numbers represent the
more popular constructions. However,
other designs are available upon request.

PMC CORPORATION
57 Harvey Road
Londonderry, NH
03053

Tel. (603) 432-9473
FAX (603) 432-0435

-- -I1

DATA SHEET 120

342
PFA Insulated
Thermocouple Wire

:: I
-- '

WIRE
TYPE ITYPE KTYPE J TYPE T

SOLID K-TA/TA-30 T-TA/TA-30

, I

-

I

i

_�IA6,�.1



Color code >
& initial

calibration
' rances for
thermocouple

wire

Color code>
and initial
calibration

tolerances for
extension wire

* TA/TA>
physical

properties

© 1990 PMC Corporation
n- A C

THERMOCOUPLE TYPE COLOR CODE INITiAL CALIBRATION TOLERANCES
ANSI +/ I STANDARD SPECIAL

WIRE ALLOYS ISYMBOL INDIVIDUAL JACKET TEMPERATURE RANGE LIMITS LIMITS

'Iron (+) vs. J WHITE/RED BROWN + 32°F (00C) to +545°F (+2850C) ±40 F (2.21C) ±20 F (1.1°C)
Constantan> (-) +545°F (+2850C) to +1400'F (+750'C) ±.75% ±.4%

ChromelTm™(+) vs. K YELLOW/RED BROWN -3300F (-200C) to-165°F(-110cC) ±2%
'Alumel h  -165 (-1100C) to +320 _C) ± 40 2.2

+32+F (0C to +545°F (+2850C) ± 4cF 2 C 2-F (1.1 IC)

Copper (+) vs. T BLUE/RED BROWN - 3300F (-200C) to -85°F (-65°C) - 1.5% .8%
ConstantanM (-) -85°F (-65°C) to +270°f .130°C) ±1.8 0F (1IC) + 90F (.50C)

+270'F (+130 0C) to +660 F +350C + .75% ± .4%

Chromel r¶+) vs. E PURPLE/RED BROWN -330'F (-2000C) to -270IF (-170 0C) +1% ±1 8OF (1C
Constantan (-) -270°F (-1700 C) to +4800F +2500C) ±3°F (1.7°C) 1.80 F (1 PC

+4800F (+2500C) to +6400F (+340C) ±30F (1.70C) ±.4%
+64OOF(+340C) to+1600F(+9O00C) ±.5% ±.4%

Nicrosiltm (+) vs. N ORANGE/RED BROWN + 320F (00C) to +545°F (+285°C) ± 4°F (2.20C) ± 20 F(1.1 0C)
NisilTh(-) ..- +5450F(+2850C) to +23000F (+1250'C) ± 75% ±+.4%

'Iron vs. Constantant m  JX WHITE/RED BLACK + 320F (00C) to *400°F (+2000C) ±40F (2.2°C) ±2OF (1.1°C)

ChromelThvs.'AlumelTvi KX YELLOW/RED YELLOW +32IF (0C) to +4000F (+200°C) 40 F (2.2°C) ±20 F (1.1°C)

Copper vs. Constantani TX BLUE/RED BLUE -75°F (-600C) to +210F(+1000C) ±20 F (1.10 C) ±1OF (.5°C)

Chromelt vs. Constantanle EX PURPLE/RED PURPLE +32OF (00C) to +4000F (+2001C) ±30F (1.7°C) ±2°F (1.1°C)

NicrosilP vs. NisilTm NX ORANGE/REO ORANGE +32°F (0°C) to *400°F (+200'C) ± 4 F (2.20C) ±2°F (1.1°C)

Copper vs. Copper Alloy SX BLACK/RED GREEN +75°F (+250C) to +400°F (+200'C) ± 12°F (7°C)
RX

Magnetic NOTE - Percent limits apply direcity to temperatures in -C units, but tor °F equivalents Thermocouple wire cannot be expected to meet
Trade Mark. Hoskins Mfg. Co. are applied to me numbers of °F above or below the ice point (.321F). me limits at error at temperatures below mte ice

I i.e Limit (F) (Temp. °F - 32°F) X Percentagel point unless specified at time at purchase.

INSULATION NOMINAL NOMINAL NOMINAL APPROX. SHIP.GAUGE INSULATION JACKET DIAMETER WEIGHT LBS.CHARACTERISTICS INSULATION JACKET SIZE WALL(INCHES) WALLtINCHES) (INCHES) PER 1000 FT

SPECIFIC GRAVITY 2.15 2.15 20 .008 .010 .068 X .116 12

DUROMETER HARDNESS 55 55

TENSILE STRENGTH
p.s.i. (min.) 4000 p.s.i. 4000 p.s.i. 24 .008 .010 .056 X .092 7
ELONGATION %(min.) 300% 300%

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

ABRASION RESISTANCE VERY GOOD VERY GOOD 30 .004 .006 .030 X .048 2

CUT THROUGH
RESISTANCE GOOD GOOD

MOISTURE RESISTANCE EXCELLENT EXCELLENT

SOLDER IRON
RESISTANCE VERY GOOD VERY GOOD

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

550°F(288°C) 550°F(88°C)
SINGLE SINGLE
EXPOSURE EXPOSURE

FLAME TEST NON- NON-
FLAMMABLE FLAMMABLE

PRICING POLICY > Shipments will be invoiced at PMCs prices in effect at time o1 shiprent. Ouotations are given with an escalation clause and prices. terms, and conditions are subject to change
without orior notice. PMC will, however. make every attempt to hold to current quoted prices. All prices quoted are in United States currency, and shall be subject to correction (or
errors. Unless otherwise stated in writing to PMC.

EELS SPOOLS & COILS > All shipments, unless specified otherwise by PMC, are made on non-returnable reels, spools or coils in one continuous length.

H( ;E S & RETURNS> Alt clairs for shortage or incorrect material must be made within 10 days alter receipt of the $,oods to which such claim pertains. Goods may onil be returned lor credit within 1
- month of the date of authorization. Goods that are special in any way shall not be returned to MC. Material retumed tar any reason, without wn en authozarion will be retused

and returned at shipper's expense. A return request must be processed through our Londonderry. N.H. sales office.

TOLERANCES> Due to allowances in manufacturing processes tor wire, cable and similar products. PMC reserves the right to ship a variation of ± 10% from the quantity at such goods ordered.
Phyical tolerances shown are nominal. Shipping weights are an average of all types of conductors and are listed for estimating only. These weights can vary substantially due to
diferent types of spools, reels and/or conductors.

The material contained in this document is presented in good faith and believed to be reliable and accurate. However, because testing conditions may vary and material quality or
information that may be provided in whole or pan by others may be beyond our control, no warranty, expressed or implied, is given and PMC Corporation can assume no liability (or
results obtained or damages incurred through the application t the data tests presented. NOTE. PtC reserves the right to substitute an equal product on all registered trademnark teems.

Lico
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1 1 PMC CORPORATIONr * 57 HARVEY ROAD, LONDONDERRY, N.H. 03053 * (6C

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

r SOLD TO

34• 'i
)3) 432-WIRE

l r SHIPTO

lEEk PJ H T.�. .aP, *. �u:.

* - L'jTŽ& T,- .0 ' !

I L

2

I

I DATE RECEIVED I CUSTOMER NO. I E IO 1 T I PMC JOB NO.|

I h - /I I m F7 ., .': |

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

t 01 1. MFT 5 METERS

SHIP VIA F.O.B. TERMS 2. CFT 6 FEET
3 PCe'.DS 7 j

-p' -. LF ' .V , -.&.,: j4 EACH NET 8 OTHER

-S

: - !'C.I .. C.

UNIT PRICES ARE BASED ON COPPER AT S
MI M4ATFRIAI rCnQcT r-i flnATC nC 0LUtD&ACkIT

/ f, 7 G c

lb., SILVER AT $ /TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE BASED

INSTRUCTIONS: -

PACKING SLIP

. .

I

;._ -3

! -;" -- Z. -,,

: M;, t~: 3 't Is: 2 i ,, -

,a,. ..; ,. .

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

SPECIALIZING IN WIRE. CABLES & TEMPERATURE

-1 ESHIP TO

. I.

-J L

r SOLD TO

L

-M

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

r



jj PMC CORPORATIONr IU 57 HARVEY ROAD, LONDONDERRY, N.H. 03053 * (603) 432-WIRE

, SPECIALIZING IN WIRE, CABLES & TEMPERATURE

r SOLD TO 1 r SHIPTO

!lC 4- -, . rI. r-

fr-7015 :SHy;V i:7PLL3 :'0AD
-EL"Nt'LURF . 7 3; 11 42

t-if) :.t ,'4n s P ., :w. - ; ,~
, m], ',HA ) .i I 1 - .,!

I--<hT~'Q- T-- '~--;?..-

L- I

I L

D DATE RECEIVED CUSTOMER NO. E I0 T I PMC JOB NO.

fi0.,t.,t 4:i 7.-L

CUSTOMER P.O. NUMBER RECUESTED SHIP SCHEDULED SHIP CODE

L.. 1 MFT 5 METERS

SHIP VIA F.O.B. - TERMS 2. CFT 6 FEET
3. POUNDS 7, LOT

; 4 EACH NET 8 OTHE.R

e e l , a -

6 -/ t; ! S ; ir~M 1 :t \ 1 r :.--,C4 I.F t-S7

.. ' i i-.i T j--/

- C-

UNIT PRICES ARE BASED ON COPPER AT S lb., SILVER AT S fTROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE BASED

ON MATERIAL COST ON DATE OF SHIPMENT.

S *L INSTRUCTIONS

-,,'', ,.-aj I t . | .!

Vl
'I-
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CERTIFICATE OF CONFORMANCE

TO OMEGA POINT LABS INC. DATE 8/15/94

16015 SHADlY FAL.LS Rf-

ETMENDORP, TX 78112

PMC P/N

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

KK-TA/TA-24 18,709' Ms11 230-97185

THE FOLLCWING WIRE SPOOLS HAVE BEEN MANUFACTURED FROM BARE WIRE SPOOL #105966,
REEL NOS. 20752, 20753; SPOOL NOS. 105967, 105968, 105969, 105970, 105971 AND
105972, REEL NOS. 18242. 17623. -

ADDITIONAL INFORMATION (IF REQUIRED;
IN ERROR

SPOOL NO. 2000 F

105966 - INSIDE
105966 - OUTSIDE
105967 - INSIDE
105968
105969
105970
105971
105 )72 - OUTISIDE

-0.5
+0.1
-0.2

+0.1

IN ERROR IN ERROR IN ERROR
4000 F 6000 F 800 0 F

+0.4
+1.1

0

+0.7

-1.9
-1.0
-2.2

-1.2

-2.2
-1.1
-2.0

-0.9

ALL SPOOLS ARE TAKEN FRCM LARGE MASTER SPOOLS IN ROTATION. CALIBRATION SHOWS
BEGINNING OF FIRST SPCOL AND END OF LAST SPOOL.
CALIBRATION RESULTS ARE TRACEABLE TO NIST AND MEET SPECIAL LIMITS OF ERROR AS
DEFINED IN ASTM-E-230 AND COMPLY TO MIL STD. 45662.

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

/-nt - C .'

Quality Assurance Ins

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

11230

1 R794

SPEC

IN ERROR
1000 F

-0.8
+0.4
+0.4

-r-� ,T "I< ,/D
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CERTIFICATE OF CONFORMANCE

TO CMPGA POTNT LARS INC. DATE 8/31/94

1 fO1n E qHATY FArr.. RQAD

ELMENDORF, TX 78112

PMC P/N

KK-TA/TA-24

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

5000'

11230

1P794-2

SPEC

MS-1123Q-97185

THE FOLLOWING WIRE SPOOL HAS BEEN MANUFACI
(POS.) 18554 AND (NEG.) 18555

ADDITIONAL INFORMATION (IF REQUIRED):

SPOOL NO.

106460 - INSIDE

106460 - OUTSIDE

IURED FROM BARE WIRE REEL NOS.

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 MEET SPECIAL LIMITS Or EPROP. AS
DEFINED IN ASTM-E-230 AND COMPLY TO MIL STD 45662.

This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, and
drawings of the above referenced customer purchase order. Insection t records are on file and available for
customer review. /|oe8j /

C/ Quality Assurance Inspector

/ Cog.
Quality Assurance/ n r

O 57 HARVEY ROAD
LONDONDERRY, NH
03053
(603) 432-WIRE
FAX (603) 432-0435
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CERTIFICATE OF CONFORMANCE

TO CMEGA POINT LABS

16015 SHADY FALLS ROAD

ELMENDORF. TX 78112

PMC P/N

KK-TA/TA-24

DATE

CUSTOMER PO#

JOB #

QUANTITY CUSTOMER P/N

13. 856'

9/15/94

11230

18794-2

SPEC

Msi1230-97185

THE FOLLOWING WIRE SPCOLS 106837, 106838 AND 106839 HAVE BEEN MANUFACTURED FRCM
RARE WTWF PFRT.qS 1Rc4 (PnSTTTVF) AND 1Rq; (MlCrATTVRl

ADDITIONAL INFORMATION (IF REQUIRED):

SPOOL NOS.
IN ERROR IN ERROR IN ERROR IN ERROR

2000 F 4000F 6000F 8000 F

+0.3

+0.1

-0.5

-0.4

-2.4

-2.3

-2.3

-1.9

IN ERROR
10000F

-0. 1

-0.4

ALL SPOOLS ARE TAKEN FRCM LARGE MASTER SPOOLS IN ROTATION. CALIBRATION SHOWS
THE BEGINNING OF FIRST SPCOL AND END OF LAST SPOOL. CALIBRATION RESULTS ARE
TRACEABLE TO NIST AND MEET SPECIAL LIMITS OF ERROR AS DEFINED IN ASTM-E-230
AND COMPLY TO MIL STD-45662.

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

: v Quality Assurance Inspector

O 57 HARVEY ROAD
LONDONDERRY, NH Quality Assurance MW er
03053
(603) 432-WIRE
FAX (603) 432-0435

106837

106838

106839

- * *~~~ . M . A V . 0 -
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0/A RECIAING REPORT
CLIENT/PROJECT NAME Si / T VA-
CLIENT/PROJECT NUMBER \4 IDb)- qg157-'I 7,): b
RECEIVED FROM ___ ___.
PROJECT LOCATION Omega Point Labs

REPORT NUMBER JA3- )Itq
DATE RECEIVED ___- ____ __-
DATE INSPECTED___ _-_ -____
INSPECTED BY: () Pa& tI-k

QUANTITY MALMDCrTIE ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. y/N Y/N INTEGRIY EXCETIONA REMARKS

-==___ - -===. == - --

________,IA ti 0L k K-TlA, rA-~ '1 7, (tvrt k)o-e4 -

FORM
1129/93

Ci,



PURCHASE ORDER
Q6,A Pot

Vendor:

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1 1.39-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 UPS Ground MS-1 39Q-11960 8/26/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

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

2. Calibration Data 1

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance RequirenJn
QA Approval @.

Date _-S__

Special Instructions Ordered By: Cleda Patton

1 Project #: 11960
Total

Shipping

Tax

Invoice Total

356

Janice Welch
PMC Corporation
57 Harvey Road

Londonderry NH 03053

Include Certificates of Conformance to ASTM
E230-93 Special Limits of Error and Calibration
data required to 2000F, 4000F, 6000F, 8000F
and 1000 F traceable to NIST



357r PMC CORPORATIONra ' 57 HARVEY ROAD, LONDONDERRY, N.H. 03053 * (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

r SOLD TO - r SHIP TO

IMF1!T- 7R; -

t t - I- r .r- I I . I- ,--

1 ..t "j ' *,- !, -- -.
... X ; i ' ! I .

I L

DATE RECEIVED CUSTOMER NO. I E 0 1PMC JOB NO.

I~ ' . 1 . ' I -*: - IL I

JI

CUSTOMER P.O. NUMBER REQUESTED SHIP SCHEDULED SHIP CODE

- .- MFT 5 METERS

SHIP VIA F.O.B. TERMS 2 CFT 6 FEET
3. POUNDS 7. LOT
. EACH NET 8. OTHER

4.1

-; .

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

INSTRUCTIONS: I
* /

:w/

i- - ( I-,( I I L/ I
oq I

PACKING SLIP

I ' I I I

I -I
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CERTIFICATE OF CONFORMANCE

TO OMEGA POINT LABORATORIES INC.

161O5' SHADY FALLS ROATl

FT0vIFNTYMRF. TX 78112-97R4

PMC P/N

KK-TA/TA-24

QUANTITY

DATE

CUSTOMER PO#

JOB #

CUSTOMER P/N

12,285'

8/31/94

1139-0

18959

SPEC

MS-11390-11960

ALL OF THE FOLLOWING WIRE SPOOLS HAVE BEEN MANUFACTURED FROM BARE WIRE REEL
ME- ( MS ) 18R7R AND (WnF, ) 18P79

ADDITIONAL INFORMATION (IF REQUIRED):
IN ERROR

SPOOL NOS. 2000

106461 - INSIDE

106462

106463 - OUTSIDE

+0.5

+0.6

IN ERROR IN ERROR IN ERROR IN ERROR
4000 6000 8000 10000

-0.2

-0.1

-2.4

-2.1

-2.6

-2.3

-0.3

-0. 1

ALL SPOOLS ARE TAKEN FRCM LARGE MASTER SPOOLS IN ROTATION.
BEGINNING OF FIRST SPOOL AND END OF LAST SPOOL.
CALIBRATION RESULTS ARE TRACEABLE TO NIST AND M ET FE L AL
DEFINED IN ASTM-E-230 AND COMPLIES TO MIL STD 45662.

CALIBRATION SHOWS

.21TO 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. Inspection d st records are on file and available for
customer review. /ls

Shtl<S~o0
1/ Quality Assurance Inspector

Quality AssuranJfaner
O 57 HARVEY ROAD

LONDONDERRY, NH
03053
(603) 432-WIRE
FAX (603) 432-0435
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Page 1 of 3

OMEGA POINT LABORATORIES
COMMERCIAL GRADE DEDICATION

PURCHASING SPEC. NO:

PRODUCT:

MANUFACTURER:

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

MS- || 3 q A2 - I I

Thermocouple Wire

PMC Corporation
57 Harvey Road
Londonderry, NH 03053

(same)

(603) 432-9473

TECHNICAL EVALUATION

DESCRIPTION: Teflon Coated Thermocouple Wire

DOES IT PERFORM
SAFETY FUNCTION? YES:

Material testing and equipment calibration

DOES ITEM MEET CRITERIA
OF CGI DEFINITION? Yes

TECHNICAL EVALUATION
PERFORMED BY:

Project Manager
Date /•/y

Item meets all three criteria of CGI listed below:

a) not subject to design or specification
requirements that are unique to nuclear
facilities; and

b) used in applications other than nuclear
facilities; and

c) is ordered from manufacturer or supplier on
the basis of specifications set forth in the
manufacturers published product description.

VERIFIED BY:

0/A Manager

360



TECHNICAL EVALUATION

PRODUCT:

Page 2 of 3

Teflon Coated Thermocouple Wire

SPEC NO:

IDENTIFICATION OF CRITICAL
CHARACTERISTICS:

KK-TA/TA-24
MS- ll3q a ZtqUo

DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

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

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

IDENTIFICATION OF CRITICAL
CHARACTERISTICS PERFORMED BY:

OJECT MAN
DATE 9/7/f#

VERIFIED BY:

O/A MANAGR /X
DATE rA n S ~i

361

TEST



TECHNICAL EVALUATION

PRODUCT:

SPEC NO:

Page 3 of 3

KK-TA/TA-24 Thermocouple Wire

MS- ) I a) -1 9 b

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:

362
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DATE: A,/ ZI99i
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OMEGA POINT LABORATORIES
MATERIAL PURCHASING SPECIFICATIONS

SPECIFICATION NUMBER: MS-- /I I3 q - l c j

VENDOR: PMC

VENDOR PRODUCT NUMBER: KK-TA/TA-24

PRODUCT DESCRIPTION: Teflon Coated Thermouoiple Wire

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

TEST DESCRIPTION SPECIFICATION RANGES
MINIMUM MAXIMUM

ASTM
E230-93 Std. Temperature-EMF Tables Temp. Range +320F to +545°F

for Standardized 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, guiderines 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 2 364

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 ac

AVL Verification
Class: B

4 A P 0

* /'A

#OftAlo*'



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 Insulated
Thermocouple Wire

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 GRADE OF G,
for ease of pulling' WIRE Si
through conduit. ~ TurnaArnn-l IDC -

Like TFE, suggested
upper continuous I

DATA SHEET 120

365
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PART NUMBERSWIRE
TYPE

o0 SOLID J-TA/TA-20 K-TA/TA-20 T-TA/TA-20 -a TA-20 N-TA[TA-20

SOLID J-TMTA-24 z-K-TA/TA-24 I', T-TA/TA-24 ,-- TA-24 N-TAITA-24

30- K-T(A3 T.ATA

I Mn1IVUAUUrLt

THERMOCOUPLE 2

- I - � - I A I

temperature is 5000F THERMOCOUPLE
(260CC), however, it
does not have TFE's solder iron resistance.

The thermocouple grade products shown are
used to form temperature sensors and the
extension grade products become the intercon-
necting link in the temperature sensing system.

You will find our qualified sales and engineering
staff eager to assist in selecting a design to
meet the requirements of your specific applica-
tion. Variations of this construction are available
upon request, including aluminum Mylar* to
reduce noise problems found in so many of
today's plants.

Typical applications include aircraft and -
automotive engine testing, rapid transit cabl
and down hole cable in the oil indu '

*Regstered tradeniark of El. DuPont inc..

SOLID J-TA/TA-30 E-TX7A-30 N-TA/TA-30

The above part numbers represent the
more popular constructions. However,
other designs are available upon request.

PMC CORPORATION
57 Harvey Road
Londonderry, NH
03053

Tel. (603) 432-9473
FAX (603) 432-0435

Calibrated conductors
for high system accuracy

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

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

;AUGE
;IZE ITYPE K TYPE T TYPE ETYPE J TYPE N

30 K-TA(TA-30 T-TA/TA-30

1
1

.I

i

I

.i



© 1990 PMC Corporation 3 6 C
Color code > THERMOCOUPLE TYPE COLOR CODE INITIAL CALIBRATION TOLERANCES

ANSI +/- STANDARD SPECIAL
WIRE ALLOYS ISYMBOL INDIVIDUAL JACKET TEMPERATURE RANGE LIMITS LIMITS

a l ibration -'ron (+) vs. J WHITE/RED BROWN + 32°F (0 °C) to +545IF (+285°C) -4° F(2.2°C) ±2°F (1.1°C)t d ances for Constantan (-) +545°F (+285°C) to +1400'F (+750 0C) 75% ±.4%

therm ocouple Chromel (+) vs. K YELLOW/RED BROWN *330°F (-200
°C) to -165°F (-110°C) ±20/awire Alumei(-) -165°F (-110 0CI to +32°F( 0°C) ±40F (2.2°C)

+32OF to +545F0 (+285°C) ± 4°F 2. F (1.1°___ ___ ___ ___ ___ __ __ __ __ __ __ __ _ to .230fl 0  ( | 5O0 C^ .1.S- S f

Copper (+) vs. T BLUE/RED BROWN - 330°F (-2000C) to -85°F (-650C) ± 1.5% .8%
Constantanrm(-) -85F (-650 C) to +270°F (+130°C) ±1.8°F (10C) ± .90F (5C)

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

Chromel ",(+) vs. E PURPLE/RED BROWN -330°F (-200°C to -270°F (-170°C) ±1% ± 1t.8°0F(C
Constantan (-) -270°F (-1700C to +480°F (+250 C) ±3°F (1.70C) ±1.° F 1 C

+480°F (+2500C) to +640°F (+340°C; +3°F (1.70C) ±.4%
+640°F (+340°C) to +1 600°F (+900°C) ±.5% ±.4%

Nicrosilt m (+) vs. N ORANGE/RED BROWN + 32°F (0°C) to +545°F (+285°C) ± 44F (2.2°C) ± 2° F(1.1°C)
Nisil- ( ) +545°F (+2850C) to +2300OF (+1 250°C) + ±.75% ± 4%

Color code > Iron vs. ConstantanTm  JX WHITE/RED BLACK + 32IF (00C) to +4001F (+2000C) ±44F(2.2°C) ±2°F(1.1°C)

and initial Chrome"vs.Allurnelm KX YELLOW/RED YELLOW +32°F ( 0
°C) to +400IF (+200°C) ±4°F (2.20C) +2OF (1.1°C)

calibration Copper vs. Constantanrtm TX BLUE/RED BLUE -75°F (-60°C) to +210
°F (+1 00°C) - 2°F (1.1 I C) - 1 OF (.50C)

tolerances for Chromeltm vs. Constantan T
M EX PURPLE/RED PURPLE +32°F (0°C) to +400°F (+200°C) ±3°F (1.7°C) ±2°F (1.1°C)

extension wire NicrosizT vs. NisiITl NX ORANGE/RED ORANGE +32°F (0°C) to +400°F (+200°C) ±4°F (2.2°C) ±2°F (1.1°C)

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

Magnetic NOTE - Peren limits appoy directy to temperatures in -C units. but tor -F eauivalents Thernmocuple wir cennot be expecte to mrett rade Mark. mosluns Mtg. Co. are applied to the numbers of F above ua below tre ce point (32F). the limits ot error at temperatures below ite ice
I i.e.. Limit If) ( ITemp. f - 3F) X Pnrcentagei point unless spcfied at bme ot purcnase.

*T A/A INSULATION N NOMINAL NOMINAL NOMINAL APPROX. SHIP.
CAATRSISGAUGE INSULATION JACKET DIAMETER WEIGHT LBS.p hysi calI CHARACTERISTICS INSULATION JACKET GAUGE WALL(INCHES) WALL(INCHES) (INCHtESI PER 1 000 FT

properties 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 .008 .010 .056 X .092 7
ELONGATION 0/o(min.) 300% 300%

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

ABRASION RESISTANCE VERY GOOD VERY GOOD 30 .004 .006 .030 X .048 2

CUT THROUGH
RESISTANCE GOOD GOOD

MOISTURE RESISTANCE EXCELLENT EXCELLENT

SOLDER IRON
RESISTANCE VERY GOOD VERY GOOD

SERVICE 5000F(260 0C) 500 0Ft2600C)
TEMPERATURE CONTINUOUS CONTINUOUS

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

FLAME TEST NON- NON-
FLAMMABLE FLAMMABLE

.. - --
PRICING POLICY> Shipentwill beinvoicedalPMC'spricesin etfect 3time of shipment. 0uoliorts are given with an esglation clase and prices. tents and conditions are suboec to chae

withoe t prior notice. PMC will, however, me every a to hold to current quoted prces. All prices quoted are in United States currency, and shall be subjeto cotreionr
errors. Unless othrwse stated in wrnhng to PMC.

EEL POOLS & COILS > All shipments. unless specified otherwise by PMC. are made on non-retumable reels. spools or coils in one continuous length

H( mES & RETURNS > All claim for shorge or incorrect matenal must be made within tO days after receipt of the goods to wtiit sutc claim pertains. Goods may onlybe retumed forredil within 1month ot the date ad authorizadion. Goods Mm are specia in any way shall not be retuned to PMC. Material returned for any reason, without written authorizaton will be retused
and retfimed at shippers apense. A retum request must be processed through our Londonderry. N.H. sales office.

TOLERANCES > Due to attowances in manutturinm processes tor wire. cale andsimilar produds. PMC reserves the right to a variation of ±1 0%Irom tne Quantity of suci goods ordered.
P tolances shon are nomntnal. Shipping weghs are an average of all types of conductors and are id tor estimating only. These weitg can vary suabsttially due to
dit=ret ypes of spools. reels andlor condutors.

The maerial conlined in this document is presented in good taith and believed to be reiale and accurak However. because tesing conditions tay vary arnd materal quality or
infornalion twnaty be provided in whole or part by otes may be be our control no waranty exreSsed or inlied. is givent aPMC Corporation an assue no liability lor
esus obtained or damaqes incurred through mhe appliton a the data tests prest NOTE. PMC reserves Ie rIght to substitute an equwl prorue on all regiered itderarft item

I
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Omega Point Laboratories, Inc.
16015 Shady Falls Rd..

Elmendorf, Texas 78112
800-966-5253 FAX 210-635-8101

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

92021

5-23-94

11-23-94

Manufacturer:

Model No.:

Serial No.:

Omega Point Laboratories, Inc.

200 Channel DAU

1042

Equipment Description:

Calibration Sources:

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

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

PERFORMANCE:

Better than -0.49 / +0.84 on all 200 channels

nPerformed/A proved by:

r St W. stansben I T h

Fire Test Technologist
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Omega Point Laboratories, Inc.
16015 Shady Falls Rd..

Elmendorf, Texas 78112
800-966-5253 FAX 210-635-8101

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

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:

Herbert W. Stansberry II,
Fire Test Technologist



Q/A RECE*ING REPORT
CLIENT/PROJECT NAME t)tA REP

CLIENT/PROJECT N ,IMB P;L DATI
RECEIVED FROM MQ DATI
PROE.FCT LOCATION Omena Pnint I .nhcr

0
ORT NUMBER -I _ OP_ L
E RECEIVED i - ( -qS
E INSPECTED g- \ -!3

,PECTED RY: CA I)

QUANTITY CODCET ACCEPTANCE
ITEM DESCRIPTION P.O. NO. Q.D. NO. MATL cEX ACEPT ANON REMARKS

Order__ _ _e R Rc.~~ n - -- Accentl Hold IRc

Ia IW I I I I7 1 1 FYS 1YW

.- - - - - -

FORM
1/29/93

I Al.11



PURCHASE ORDER

Vendor:

Bill To:

370
Omega Point Laboratories, Inc.

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

PO Number:

1131-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
[7119/94 Their Truck 8-2-94 1 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Digital Calibrator 1 $60.00 $60.00
SN# 703297 - Calibration Service

"SPr Sprcial Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval QOf j-
Date - I-1" t1

.~Toa $6.00.. ...-
Special Instructions Ordered By: LIeda Patton

I Project #: OPL Equipment

Invoice Total $60.00

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

Please include Certificate of Calibration and
Calibration Data Sheets

Total

Shipping

Tax

$60.00



37 1E Q U I P M E N T D E L I V E R Y R E C E I P T

Rothe Development, Inc.
Metrology Services DivisionS Sinclair Rd.
O ntonio, TX 78222-2099
(210)648-3131

Date: 08/01/94
Control: 556

Company:
Contact:
Address:

City:
Phone:

Omesa Point Laboratories
Ms. Connie Humphrey
16015 Shady Falls Road
Elmendorf, TX 78112-9784
635-8100

Item W.O. # Customer P.O. Mfgr. Model Serial No. Description

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

* ved by: Date:

RD- 300 -an 1 o------~
RDI 3003 Page I of I Page~s)



-a

METROLOGY SERVICES DIMISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY

TRACEABLE TO NIST
goithGe 2bevetoprm en-r, -9nc.

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099

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

WORK ORDER # 44184

RECEIVED FROM Omega Point Laboratories DATE 07/20/94 MFG 01ega
J

J ADDRESS 16015 Shady Falls Road PHONE# 63815 MODEL CL-46-1
S Elendorf, TX 78112-9784 I
r CONTACT (NAME) MS. Connie Humphrey FAX# TSERIAL # 703297

A PURCHASE ORDER# 1131- M TYPE Digital Temp Calibrator

CUSTOMER COMMENTS TAXABLE 8.25Z ACCES.
aB . we>Xs ~RCVD.taokt %

REPAIR CALIBRATION DATE 2"t9 ( C CALIBRATION E RECEIVED IN SPECS.

OPERATIONAL CHECK 5 .^ RECEIVED INOPERATIVE

L CALIBRATION DATE DUE H -4 n C 5 RECEIVED OUT OF SPECS.

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

REPAIR LABOR HRS. SERVICE CODE

PA-RTS TOTAL

REPAIR LABOR

,, FSHIPPING

TEAR DOWN CHARGE

CAUBRATION

TAX Z\ C

< -TOTAL V7 '- I|

'OMMENTS 2 AOW oz
VORKWPERFORMEDb0

(

-E*Z-q- 'F S E Ro l

-H- %PROC: 4) Rol OmE
RDI 2002

SHIP VIA: DATE:_ _ RECEIVED BY:

CHARGE# 107

QY 20 A i..

Ig j'
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9- !_ '2)
tJff 'Rothe Development Inc.

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

Certifiatao Cairation
- CAL DATE: 07/29/94

DUE DATE: 01129/95
ISSUED TO: MFGOiesa Point Laboratories

16015 Shady Falls, Road
.Elmendorf, TX .78112-9784
635-08100

Omega

MODEL CL-466-L-1

SERIAL # 703297
-CONTROL:. 556 - 8477

TYPE Digital Temp Calibrator
SPECIFICATIONS:, MFG
PROCEDURE: MFG RECEIVED IN-SPECS r
WORK ORDER 1: 44184 OUT-OF-SPECS El
CUSTOME PO 1: 1131-0

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
=uirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through

nayNIST Calibration or Secondary Calibration performed by other Metrolo'ical facilities. Ambient conditions:
Wmeaue74oF ,Relative Humidity 34%

Test Report Number and Calibration Standards Used
ReA odel * fsr Serial# Description Cal Date Int Cal Due

-TR -20 -5700A FLUKE 4160500 CALIBRATOR 05/25/94 3 08/25/94
TR 30 HP8AI 2823A01926 I)M 05/25194 3 08/25/94
T.R ~208 PT138P Logan 9424-3 TEMPERATURE PROBE 06/14/94 12 06114/95
:_.TR 150 JRC-III OM'EGA 41007 ICE POINT REFERENCE 11/02193 12 11/02194

Test Report Numbers
DCV FLUKE CERT# 0D170
ACV, FLUKE ~CERT# DP30

ONIST'- TEST# .250839
Witt TEST# 251316

lHz- IWWB Transmission

.INSPECTED BY &I MA "L~(Jo
COMMENTS:

RD[ 1001

Aw-, ,, ........... kka - .. . . . . ..............

km][ YET ,,wAww,, xMir MN NEX ".*WWWO 727"WWWW' -



87ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA :OMEGA CL-466

CUSTOMER: O f oe(4 poraes

WORK ORDER: 4 LI4'LA

SERIAL: -703291

CAL DATA TAKEN

DATE:

TECH:

INST NO:

INCOMING
OUTGOING

Z q -5c(
I i

S 4 -7-7

lv-

CONDITION IN TOLERANCE
OUT OF TOLERANCE

READING

- I Aqq, n

3 2.1
\00. I
300.0

-75QO

15O 0

READING

0

zq~q.
sqq,q-

-- OX, 0

READING

ZZ50 ..
-zsoo.3

DEG F
-200
-100

32
100
300
500
750

1000
1250
1500
1700

DEG C
-100

0
100
300
600
900

TYPE J
-5. 760
-3. 492
0. 000
1. 942
7. 947
14. 108
21.785
29.515
37. 688
46. 503
53. 525

-4. 632
0. 000
5.268
16. 325
33. 096
51.875

TYPE K
-2.699
0. 000
1. 520
6.092
10. 560
16. 349
22.251
28. 148
33.913
39. 485
44. 856
49. 996
54. 845

TOL
+/- . 6
+/- . 6
+/- .6
+/- . 6
+/- . 6
+/- . 6
+/- . 6
+/- . 6
+/- . 6
+/- . 6
+/- . 6

TOL
+J- .5
+/- . 5
+/- .5
+/- .5
+/- .5
+/- . 5

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

DEG F
-100

32
100
300
500
750

1000
1250
1500
1750
2000
2250
2500

V!f�



READING

- 901,41
TYPE K

-3. 553
0. 000
4. 095
12. 207
20. 640
31. 214
41. 269
50. 633
54. 125

TYPE T
-5. 341
-4. 149
-2. 581
0. 000
1.518
6. 647
12. 572
19. 095

-5. 439
-3. 378
0. 000
4. 277
9. 286
14. 860
20. 252

TYPE E
-8. 404
-6. 471
-3. 976
0. 000
2.281
9.708
17. 942
28. 854
40. 056
51.246
62.240
75. 024

-5. 237
0. 000
6.317
21. 033
36 999
53. 110
68. 783
76. 358

DEG C
-100

0
100
300
500
750

1000
1250
1350

DEG F
-300
-200
-100

32
100
300
500
700

DEG C
-190
-100

0
100
200
300
390

DEG F
-300
-200
-100

32
100
300
500
750

1000
1250
1500
1800

DEG C
-100

0
100
300
500
700
900

1000

Lj r

'~so'l

READING
- 30O.3
- Zoo.3
- 100.3

qqd. 7

29 . I

READING

- oo.j±- coco

k Aa, 1?

Z35g-s
59qRq

8150.O
\50o.0

READING

- qc(. ?
.0

LA C.%

qOI

TOL
+7- . 8

.5
+/- . 5
+/- . 5

.5
+/- . 5
+/- . 5
+/- . 5
+/- . 5

TOL
+7- 1.5
+7- 1.5
+/- 1.5
+7- . 6
+7- . 6
+7- . 6
+/- . 6
+7- . 6

TOL
+7- 1.0
+/- 1.0
+/- . 4
+7- . 4
+7- . 4
+/- . 4
+7- . 4

TOL
+7- . 7
+/- . 7
+7- . 7
+7- . 7
+/- . 7
+7- . 7
+7- . 7
+7- .7
+7- . 7

+7- .7.

+/- . 7
+7- . 7

TOL
+7- . 4
+/- . 4
+7- . 4
+/- . 4
+7- . 4
+/- . 4
+/- ..4
+/- . 4



NV INPUT
-10

0
10
30
50
75

100

MA INPUT
0
5

10
15
20

READING TOL
- Cl. 99 .01% OF

0. 00 RDG+/-2CT

/49,q I

i 00. 00

READING TOL

2C:..01% OF
4,GtggRDG+/-2CT

I0. 000



Q/A RECEING REPORT
CLIENT/PROJECT NAME &AWQ 4rA WL+ REP
CLIENT/PROJECT NUMBER P)L 8 DATI
RECEIVED FROM kt. DAT
PROJECT LOCATION Omeaa Point Labh

'ORT NUMBER 1 3 7 7 , Cs
E RECEIVED ;.- )-'1 4
E INSPECTED ___ _ ;___-'I
2PECTED BY: c__

QU NTITY OND C ACCEPTANCEITEM DESCRIPTION P.O. NO. I.D. NO. MATLj YIND INTIEGR ECTY lN

- B. -u- - - L 2~ l

I - S g - -- - -,

--- `- - --- S-

FORM
1/29/93

C)
lu
m
2:
>0
r-�

- - - - - - - - -- -- .. .. -- - - 1I,4-i1

-- '1



378

OMEGA POINT LABORATORIES
CALIBRATION DATA SHEET

DIGITAL CALIBRATOR
OMEGA ENGINEERING MODEL CL 466-L

SN# 703297

Calibration Dat Next Cal. Due on or before:-?9

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):

+ J)7ea- R,~~ (lq-,W,-/

Ship Date:

Return Date:

P.O. #:

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

WI-270411e, )/G/Dewt~

,,1// LI?191
2,/gal, /VS



PURCHASE ORDER

Vendor:

Bill To:

379
Omega Point Laboratories, Inc.

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

PO Number:

1112-0

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc..

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via F.O.B. Date Required Terms

2/14/94 Their Truck || 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Digital Calibrater 1
SN# 703297 - Calibration Service /di ,A

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

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval 0 W ttila
Date A -4 t4

Special Instructions Ordered By: Constance A. Humphrey

1 Project #: OPL Equipment

Invoice Total $23Q0A

Rothe Development
4614 Sinclair Road

San Antonio TX 78222

Certificates of Calibration traceable to NIST
Total

Shipping

Tax

-

$2(r .
;g /6 .5C I



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

Rothe Development, Inc.
Metrolosy Services Division.
* Sinclair Rd.
- Antonio, TX 78222-2099
(210)648-3131

Date: 02/25/94
Control: 556

Company:
Contact:
Address:

City:
Phone:

380
Omega Point Laboratories
Ms. Connie Humphrey
16015 Shady Falls Road
Elmendorf, TX 78112-9784
635-8100

Item W.0. 4 Customer P.O. Mfsr. Model Serial No. Description

42180 1112-Q
42181 1112-Q

03esa CL-466-L-1
Delahorst BD-8

703297
5855

W ved by:

Digital Temp Calibrator
Moisture Detector

Date:

RDI 3003 
Pase 1 of 1 Pase(s)
Page I of I Pase(s)RDI 3003



L -

0 G

METROLOGY SERVICES DIVISION

PRECISION MEASUREMENT EQUIPMENT LABORATORY

TRACEABLE TO NIST
kRoihe 2evefopmentne.

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099

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

WORK ORDER # 42180

RECEIVED FROM 0H9g Point Laboratories DATE 02/14/

ADDRESS 16015 Shady Falls Road PHONE# 635-81
E)sendorf, TX 78112-9784
Ms. Connie Humphrey AX

CONTACT (NAME) FAX#

PURCHASE ORDER # 1112Q

CUSTOMER COMMENTS TAXABLE 8.X Z 4 2Y .Jj'TH 4

REPAIR
OPERATIONAL CHECK

- CALIBRATION

94

00

CALIBRATION DATE C'

DATE DUE

MFG

MODEL

SERIAL #

TYPE

ACCES.
RCVD.

Omega

CL-466-L-1

703197

Digital Temp Calibrator

v - kh4 le

RECEIVED IN SPECS.

RECEIVED INOPERATIVE

RECEIVED OUT OF SPECS.

CKT REF # OTY. MFG PART # DESCRIPTION

R *s-2, 3Or/0 ~4Z-1LI 3 0 <~''')Z 43
OMMENTS CzLDrMA JOWW
9onk PERFOIQs`RMjED 0 g| ^ e v\ vf -' oA -A vix .

COST ROTHE TECH. OUR P.O. #

REPAIR LABOR HRS. SERVICE CODE

i
FA-iTS TOTAL

REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CAUBRATION 3

TAX 1 3 2 a

TOTAL

'--" c QC-KLc)

=Iv-7oF SPECS: RDI

H.______ PR0CEDI (i RDI OTMER

RDI 2002

SHIP VIA: DATE: _ RECEIVED BY:

CHARGE # 107

I

Wb4(11



# 33929

ISSUED TO:

CAL DATE: 02/24/94

DUE DATE: 08/24/94
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 Cal ibrato

~- cRothe Development Inc.
- = Metrology Services Division
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091

Certificate of Calibration

SPECIFICATIONS: MFG
PROCEDUE: PFG RECEIVED IN-SPECS 5j1
WOW ORDER 1: 42180 OUT-OF-SPECS 1
CUSTOIER PO A: 1112-0

Al Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
zuirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through

-lary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:
*ffperature 72F , Relative Humidity 272/

Test Report Number and Calibration Standards Used
Ref N Nodel " Nfsr Serial X Description Cal Date Int Cal Due
TR 20 5700A FLUKE 4605002 CALIBRATOR 11/26/93 3 0226/94
TR 30 3458A HP 2823a926 M 11/26/93 3 02/26/94
TR 150 TRC-lII OfEGA 41007 ICE POINT REFEIENCE 11/02/93 12 11/02/94
TR 243 138P LOGAN 9350-1 TEPIERATURE PROBE 12/21/93 12 12/21/94

- Test Report Numbers
DCV FLUKE CERT# IW70
ACV FUKE CERT [P30
r NIST TEST# 250839

IW IST TEST# 251316
Hz WNB Transmission

INSPECTED BY.
COMMENTS:

0DI 1001

k1)

-

[I:
I
i

� 1

.1:

1.n
i

I ��

t
I
i �..
i
i I

i
s
i1.

T
i

; �rI

§:~ xmfl I- j, I,,,>gCXsI tIK,,

382
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r

r

r

(:�� e-rl% I C'�'



I)'?
O6t)ROTHE DEVELOFMENT METROLOGY SERVICES

CALIBRATION DATA : OMEGA CL-466

WORK ORDER # '42 12 CO

CUSTOMER

SERIAL 703 2_CA7

DATE z4 Q e4 B a
TECH # ii

RECEIVED IN SPECS vW RECEIVED OUT OF SPECS

RECEIVED INOPERATIVE

TYPE J
-5. 760
- 492
0. 000
1. 942
7.947
14. 108
21. 785
29.515
37.688
46.503
53.525

-4. 632
0. 000
5. 268
16. 325
33. 096
51. 875

TYPE K
-2. 699
0. 000
1. 520
6.092
10. 560
16.349
22.251
28. 148
33.913
39. 485
44. 856
49.996
54. 845

DEG F
-200
-100

32
100
300
500
750

1000
1250
1500
1700

DEG C
-100

0
100
300
600
900

DEG F
-100

32
100
300
500
750

1000
1250
1500
1750
2000
2250
2500

INCOMING
- z o0. 0
-100.0

1(1 oc. q
Zq 4A S%

7 4q .8

a24.8

12 4 0.9
15 oo
1l 7 0C. O

INCOMING

IC)O.0

Aqq'.INCOMING

- 1.0.o

2500.0

4q2 ,,

1 240 . -7
1,Aq. Ca

:7-c>0. O

-2500.0

OUTGOING

-Zoo. o
- I C)C0.

7,4q.'R

i24ck'l
1500.0

OUTGOING

0

OUTGOING
-100.032- () .

3Z.O, D:O.0

CAq'
1z4g~
4ciq .89

1,74qq
200.0
2.250.0
2 50(j

TOL
.6

/- . 6

+7- . 6
+/- . 6

6
+/- .6

.6
+/- .6

6
+7- .6
+/- . 6

TOL
+/- . 5
+/- .5

.5
+/- .5
+/- .5
+/- .5

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



TYPE K DEG C
-3. 553
0. 000. 4.095
12.207
20. 640
31. 214
41.269
50. 633
54. 125

TYPE T
-5.341
-4. 149
-2.581
0. 000
1.518
6.647
12.572
19. 095

-5.439
-3.378
0. 000
4.277
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

0 3.110
68.783
76.358

-100

0

100
300
500
750

1000
1250
1350

DEG F
-300
-200
-100

32
100
300
500
700

DEG C
-190
-100

0
100
200
300
390

DEG F
-300
-200
-100

32
100
300
500
750

1000
1250
1500
1800

DEG C
-100

0
100
300
500
700
900

1000

INCOMING

- cqq. 0
. 0

CA. q
qc '

IAqI~Z
7i4q.8q

/250. 0
1350A

INCOMING
- 3CQ 4
- 200. 3-Zoo.3

2 i

INCOMING

- 2100

\Q%
12A.q
34 9CA

INCOMING

zio-II

74q.9
qAR.

1 1 A 01

INCOMING

I 0A .4
Zcq.Zt

OUTGOING

gca q

t250o
W350.0

OUTGOING

-3 00.4

-q.0

OUTGOING

-00 .0

OUTGOING

-Z~qi.1
-;ZoOoo

- .. 0q2-t

ZA q .

OUTGOING

zQLzAq.

99q.q
itq -ci-

TOL
+/- . 8
+7- . 5
+/- ,5

.5
+/- . 5

.5
+/- .S5

+/- . 5
+/- . 5

TOL
+7- 1.5
+7- 1.5
+/- 1.5
+/- . 6
+/- . 6
+/- . 6
+/- . 6
+/- . 6

TOL
+/- 1. 0
+/- 1.0
+/- .4
+/- . 4
+/- . 4
+/- . 4
+/- . 4

TOL
+/- . 7
+/- . 7
+/- . 7
+/- . 7
+/- . 7
+/- . 7
+/- . 7
+/- . 7
+/- . 7
+/- . 7
+/- . 7
+/- . 7

TOL
+/- . 4
+/- . 4
+/- , 4
+/- . 4
+/- . 4
+/- . 4
+/- .4
+/- . 4



NV INPUT
-10

0
10
30
50
75

100

MA INPUT

INCOMING
-qcQQ

-INCOMING

4 .AQ0

I 1 sqc) .

0
5
10
15
20

OUTGOING

- CA,oA l
00

~q 'a in

7 4 ~qq
I no, Do

OUTGOING

4 - 000
q .wq c
15, ODo
7-CL).0 O

TOL

.01% OF
RDG+/-2CT

TOL
.01% OF
RDG+/-2CT

385



0
Q/A RECEIVING REPORT

n - I A

CLIENT/PROJECT NAME (

CLIENT/PROJECT NUMBEI
RECEIVED FROM M
PROJECT LOCATION

REPORT NUMBER 137/ - OPL
DATE RECEIVED a? - - - '14
DATE INSPECTED , - a C

INSPECTED BY: Q
C( NTICTYUACCEPTANCEQUNIYI.D. NO. MAIL YCI) INTAEOR ErTYWRMAK

ITEM DESCRIPTION P.O. NO. au -C CID.NOERN REMARKS
Orda Rrwrl R n -AcceD~t R old RAl~rt

___________ |1 3 I I 1- | Jq .L t >/ 1aSYte 11 1

4-6b PS\ /6< t\DB 1 k - 5~qLgc Y Y-

___ - - -- -.

FORM
1/29/93

CZ



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories,-h 4

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

PO Number:

1103-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via F.O.B. Date Required Terms

1/13/94 UPS Ground 30

Quantity Unit Extended

Item No. Description Ordered Price Amount,

1. 0-100 psi Pressure gauge 1 $25.00 $25.00
Model No. JD-GF
Serial No. 92 LE 003

2. 0-60 psi Pressure gauge 1 $25.00 $25.00
Model No. JC-GF
Serial NO. 92 LE 002

"Sec Spnrinl lrnsnyrftions R garding
plus tax & shipping Purchasing Specifications far Quality

Assurance Require nts.'
QA Approval C
Date l ft 3 '4-

Special Instructions Ordered By: Cleda Patton
Project #: OPL Equipment

46G

0~ -~.

Total

Shipping

Tax

$50.00

Invoice Total $50.00

.0
a-$ . t

A. .

0 . . . .0

RtAT °14

Floyd Passmore
Metroplex Metrology Lab
2312 Municipal Parkway

Bedford TX 76021

Please include Certificates of Calibration and
Calibration Data



TEST No 424i32 i

M METROPLEX METROLOGY LABORATORY
INCORPORATED BX204(! 1 1 IN ORPO ATED BEDFORD, TEXAS 76O7249 BEDFORD, TEXAS 76021462 ,

METRO (817) 267-4999

Certificate of Calibration
We cevtq4y the accuwacy o6 .thi6 Mc Daniet Cont otz, Inc. 0

-to 100 Liquid Fitted PSI Gage, Mod.,# None, S/N 92LE003,

,suzbdivided in 1 tb. inctement,, ptojpekty o6 Omega Point @

Labotowu ez, Inc., 16015 Shady FaMs Road, Etmendot%, Texaz.

The accuwacy o6 thiz inzt'ument has been detvumined uom

ReQeAeJneQ StAdmad& wchich have been cotibLaoted &oom Mostex

Stand~dL wshich wexe cetti4ied by The Nationat Inhtitute o0

(F Stanads and Techlnotogy..

The accuwtacy o6 this p.t'usue gage meets att the tequikements

0o Fedeuat Speci icotionz GGG-G-76E, GG-G-66-B and ln.twunentiit

CalibAation Ptoceduxe (I.C.P.) No. D25A and M20. The

caib'ation cetiL icotion o6 thi& i tn'nument i- in complfiance

w.ith MIL-STD-45662A. ThL6 instwument hau been catib'ated in

an upxight po&ition at 72°F 45%RH-1.

InrstAument used in catib'ation: ChandZet Dead Weight Te At,
S/N 20759 (Cat. 12/28/93 Due 12/28/94). NIST Te&t 0737/229495.
ExphAe6: 10-2-94.
Received Condition: In To~vtance
Technician ID: #4
LABORATORY VISPLAVEP INVICATED VEVIATION LIMITS
WEIGHT PRESSURE OF OF OF

- PRESSURE PSI GAGE PSI GAGE UNCERTAINTY
10 10 0 0

'.; 20 20 0 o 0
:. 30 30 0 0

40 39.9 -. 8 1 X y50 49.2 -.8 .1%
60 59.3 -. 7 .1%0
70 69.3 -. 7 .1%
80 79.4 -.6 .1%
90 89.4 -. 6 .10%

hS 100.5 .1%

WT IIAL-STD 4ADe:i0dent )

We~ta Pa..&smot'e
TEST I COMPIANCEDa.te Cat: 1-20-94

WITH MIL-STo-4566A Va.te Due: 1-20-95

~.- -'- -- ~. *---~. ..--- -- - -. WP'!fb
''.*. ~~ - J' P,.,~.'. ....S..;; ...........S

I 4:, S



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

- INVOICE

METJOPLEX METROLOGY
LABORATORY

No. 42531
Refer to above number in
correspondence regarding

this charge.

w 2312 MUNICIPAL PARKWAY

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

SOLD
TO

I

OhW Point WLboatoiieu, Inc.
16015 Shay Fan Road
Umendom6, TX 78112-9784

BEDFORD, TEXAS 76021 Febhuw , 1994

SHIP
TO

(214) 635-8100

VIA UPS CUSTOMER P/O NO. 110 3-Q. TERMS = 30- F.O.B. BEDFORD, TEXAS

Masters at Repairs and Calibration
of Precision Measuring Instruments

PACKING SLIP



ur~ PAGE 1 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 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"

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 THERLMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. /

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

David TBrrant/L
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

390

DATE
BILL
MODE



ur
PURCHASE ORDER NO.

PAGE 2 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

Item 02

No Shelf Life On Conduit

OUANTITY

5 Pieces

3 Pieces

10 Pieces

10 Pieces

BATCH NUMBER

F9-105037

F92-09051

F92-11018

F94-03018

28 Pieces
(In 2 Cartons)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. L I a . .

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

Oavid O'Bryaht / -/

Manager Quality Control

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

DATE
BILL
MODE



PAGE 3 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

QUANTITY

16 Pieces

BATCH NUMBER

F94-04005

Item 03

No Shelf Life On Conduit
16 Pieces

(In 1 Carton)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. , l

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

David OBrya
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

392

DATE
BILL
MODE
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PAGE 4 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

Item 04

OUANTITY

8 Pieces

BATCH NUMBER

8 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. A A -

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

David O'Bryant /
Manager Quality Control

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

F94-02053

lpalulr_1111�



TEE
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.

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

PRODUCT DESCRIPTION

TVA Part No. 438300
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3"

Item 05

OUANTITY

3 Pieces

5 Pieces

BATCH NUMBER

F92-10009

F93-06008

8 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. -l
DATE OF SHIPMENT: 30 June 1994 avid O'Bryantj
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

39!;

27



PAGE 6 of 13

El

PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

- TEMPERATURE RECORDER 030117 CHART TAPE NO.

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

QUANTITY

1 PANEL

4

. 1

1

7 PANELS
(ON 1 PALLET)

BATCH NUMBER

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.

-A s.a o- , nnt/ IILL&J>1 3f i
DiAL: 3U June ±994

BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

David O"BFyanit /
Manager Quality Control

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

27
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PAGE 7 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO.

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

PRODUCT DESCRIPTION OUANTITY BATCH NTjTMER

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 62'

ITEM 07

NO SHELF LIFE ON PANELS

9
b
9
7
14

46 PANELS
(ON 4 PALLETS)

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112. _

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

LJ1 J
David OBrynt / a
Manager Quality Control

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

El

27

F93-11048
F94-02012
F94-02053
F94-03018
F94-03028
F94-03047
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PAGE 8 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION OUANTITY BATCH NUMBER

THERMO-LAG 330-1 SUBLIMING
COATIING

TROWEL GRADE

ITEM 08

1 x 5 gallon pail containing
temperature recorder

EXP. DATE: DECEMBER 1994

SHELF LIFE SIX MONTHS FROM DATE
OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F
TIMES

2000 LB.
(40 x 50 Lb.

Pails)

(ON 2 PALLETS)

AT ALL

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112. I

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

David OdBryan"t / '
Manager Quality Control

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

94-05093

'I", AA-4-



PAGE 9 of 13

21334

CERTIFICATE OF ANALYSIS

CUSTOME

OMEGA POINT LABORATORY DATE OF SHIPMENT 30 JUNE 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCEASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

TEERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER- QUANTITY

94-05093 2000 LB.
(40 x 50 LB.

I PAILS

ITEM 08

EXPIRATION DATE: DECEMBER 1994

TEST NO:

A- 2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.16

8.5

SPECIFICATION

10.5 + 1.5

8 +

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

& HIS IS TO CERTIFY TEAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
W T LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS

LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR E NATION.

REVIEWED BY: /Wl?,a4fp A ,oot DATE: 30 JUNE 1994 PAGE NO
vl

SI

-
-

). 1
I
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PAGE 10 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO.

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 type 304
stainless steel, plain weave,
8 x 8 square mesh wire cloth,
0.017 dia. wire, or equal.

QUANTITY

100 LB.

BATCH NUMBER

F062494

(IN 1 CARTON)

Item 09

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

avid O' ryan{/
Manager Quality Control

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

El

27

-0



4 00
PAGE 11 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERA.TURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

OUANTITY

100 LB.
(3 ROLLS)

BATCH NUMBER

N/A

Item 10

STAINLESS STEEL BANDING
Type 304
Thickness: 0.020" x 0.5"
x 200 F.t. Rolls

STAINLESS STEEL CLIPS
SIZE. 1/2" WIDE X 0.020"

ITEM 11

3 Rolls

1 CARTON
(1000 CLIPS)

070693

112691

( ALL ABOVE ITEMS IN 1 CARTON )

This-will certify that the above listed THEIŽ4O-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 O ryadt/
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

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 THEIUMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. A , , - P

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

If6/j
avid O Bryant /

Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207
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PURCHASE ORDER NO.

PAGE 13 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

QUANTITY

2 Pieces

1 Piece

1 Piece

6 Pieces

BATCH NUMBER

F92-02005

F92-03029

F94-02012

F94-04005

Item 13

No She-lf 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 I5avid O'Bryan6J
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207
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PAGE 1 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 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: O0625" + 0.125" Nom.
Size: 1"

QUANTITY

16 Pieces

BATCH NUMBER

F94-02053

Item 01
16 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David O' ryant
BILL OF LADING: 21334 Manager Quality Control

MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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



PAGE 2 of 13

El
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

Item 02

No Shelf Life On Conduit

OUANTITY

5 Pieces

3 Pieces

10 Pieces

10 Pieces

BATCH NUMBER

F9-105037

F92-09051

F92-11018

F94-03018

28 Pieces
(In 2 Cartons)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. f
DATE OF SHIPMENT: 30 June 1994 David O'Brya t J
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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



ur PAGE 3 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO.

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

PRODUCT DESCRIPTION

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

CUANTITY

16 Pieces

BATCH NUMBER

F94-04005

Item 03

No Shelf Life On Conduit
16 Pieces

(In 1 Carton)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. .
DATE OF SHIPMENT: 30 June 1994 David 0 Bryant'/
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

" -1

27
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PAGE 4 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

Item 04

OUANTITY

8 Pieces

BATCH NUMBER

8 Pieces
(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. i

lI/S' M -/--l
DATE OF SHIPMENT: 30 June 1994 David O'Bryant
BILL OF LADING: 21334 Manager Quality Control

OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

Lo

F94-02053

MODE



%- j

PAGE 5 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA Part No. 438300
THERMO-LAG Preshaped Conduit
Sections
Thickness: 0.375" + 0.125" Nom.
Size: 3"

Item 05

QUANTITY

3 Pieces

5 Pieces

BATCH NUMBER

F92-10009

F93-06008

8 Pieces

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

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

favid O'Bryant | 7'

Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerbock: TSI UR) * Telecopier (314) 349-1207
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PAGE 6 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA PART NO. 1384X6 - THERMO-

LAG 330 RIBBED PANEL

NOMINAL 3/8" THICK, 4'x62' NOM.

ITEM 06

GU ANTITY

1 PANEL

4

.1

1

7 PANELS
(ON 1 PALLET)

BATCH NUMBGER

F93-11048 >-i

F94-02012 -

F94-03018 t-i

F94-06051 v

NO SHELF LIFE LIFE ON PANELS

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 30 June 1994 Ce t
BILL OF LADING: 21334 "David O'Bryanrt
MODE: DYNAMIC TRANSIT PREPAID Manager Quality Control

THERMAL SCIENCE, INC. * 2200 CASSENS DR. e ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207 .
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PAGE 7 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

TVA PART NO. 1584X6 - THERMO-

LAG RIBBED PANEL, NOMINAL 5/8"

4' X 6½'

ITEM 07

NO SHELF LIFE ON PANELS

qUANTITY BATCH NUH3ER

1
9
6

.9
7
14

46 PANELS
(ON 4 PALLETS)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

Aja~N(JA
David O'Bryant / I
Manager Quality Control

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

tii-J-

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

4A-
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El

PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

THERMO LAG 330-1 SUBLIMING
COATING

TROWEL GRADE

ITEM 08

QUANTITY

2000 LB.
(40 x 50 Lb.

Pails)

(ON 2 PALLETS)

BATCH NUMBER

94-05093

1 x 5 gallon pail containing
temperature recorder

EXP. DATE: DECEMBER 1994

SHELF LIFE SIX MONTHS FROM DATE
OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F
TIMES

AT ALL

This-will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

n- . __ n I+ ......I.. -- 1 Zl"C.4 ....
UAln: .u June lYY4
BILL OF LADING: 21334
MODE: DYNAMIC TRANSIT PREPAID

David O'Bryant /
Manager Quality Control

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

'� '� � -1q -1
it-,
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21334

CERTIFICATE OF ANALYSIS

CUSTOMER

OMEGA POINT LABORATORY DATE OF SHIPEVNT 30 JUNE 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112 -

PRODUCT DESCRIPTION:

PURCPHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

.CUSTOMER PART NO:

TEERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUlBER-

94-05093

.

QUANTITY

2000 LB.
(40 x 50 LB.

PAILS

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS SPECIFICATION

10.16

8. 5

10.5 + 1.5

8 +

ITEM 08

EXPIRATION DATE: DECEMBER 1994

SEELF LIFE: SIX MONTE.S 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 COMIPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. TEE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEWED BY: A f i S DATE: 30 JUNE 1994 PAGE NO
' , j

'5I

). 1
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PACKING LIST

AND

CERTIFICATE OF CONFORMANCE
1.. -

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 type 304
stainless steel, plain weave,
8 x 8 square mesh wire cloth,
0.017 dia. wire, or equal.

Item 09

QUANTITY BATCH NUM3ER

100 LB. 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

ALgk2 4I 4
David O'Bryant/
Manager Quality Control

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

4i. I
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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

STAINLESS STEEL TIE WIRE
16 Gauge, Annealed type 304

OUANTITY

100 LB.
(3 ROLLS)

BATCH NUMBER

N/A

Item 10

STAINLESS STEEL BANDING
Type 304
Thickness: .0.020" x 0.5"'
x 200 Ft. Rolls

STAINLESS STEEL CLIPS
SIZE. 1/2" WIDE X 0.020"

ITEM 11

3 Rolls 070693

1 CARTON 112691
(1000 CLIPS)

( ALL ABOVE ITEMS IN 1 CARTON )

This-'will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

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

'David O"Brygnt /
Manager Quality Control

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

',. ' r.

1; "_4� ..16v�)
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PURCHASE ORDER NO.

PAGE 12 of 13

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 30 JUNE 1994

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

OUANTITY

10 Pieces

BATCH NUMBER

F94-02053

10 PiecesItem 12

(In 1 Carton)

No Shelf Life On Conduit

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos. A 9.

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

David Ot Bryabtn 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

$16~

DATE
BILL
MODE
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PAGE 13 of 13

PACKING LIST

CERTIFICATE OF CONFORMANCE

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

TEMPERATURE RECORDER 030117 CHART TAPE NO. 27

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

PRODUCT DESCRIPTION

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

OUANTITY

2 Pieces

1 Piece

1 Piece

6 Pieces

BATCH NUMBER

F92-02005

F92-03029

F94-02012

F94-04005

Item 13

No Shelf Life On Conduit

10 Pieces
(In 1 Carton)

This will certify that the above listed THERMO-LAG Materials shipped
under Contract Order No. TV 92362V, to Omega Point Laboratories San
Antonio, TX, Meet the requirements of Thermal Science, Inc. manufactured
and written Quality Control specifications for Tennessee Valley Authority
c/o Omega Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112.
This material does not contain asbestos.

DATE OF SHIPMENT: 30 June 1994 David O Bryant /
BILL OF LADING: 21334 Manager Quality Control
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

, .
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Q/A RECAING REPORT
0o

CLIENT/PROJECT NAME _h1 / TU$½
CLIENT/PROJECT NUMBER Rd4GO- 9 7 I's-97 9q-)s7-4-
RECEIVED FROM T' i
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 1413 -l k60
DATE RECEIVED 3 ?3 I- 4
DATE INSPECTED & 3 -:4
INSPECTED BY:-

QUANTITY CONID ER.ACCEPTANCEMATL RECD CourAM~R EXCEPTIONRMAK
ITEM DESCRIPTION P.O. NO. I.D. NO. MAT Y/N ITEGRrrY REMARKS

nrd RdR n AcceDt odRib
Ht ~~~- - - ---io3 AY2 - £ v - -

1,JA O0~x_

QoQ

U - U

- - - -' -

FORM
1/29/93

N)



PACKING LIST
SOLD I Thermal Science-

TO 2200 Cassens Drive
St. Louis, MO

63026

-I 1-..
Orme 9a Point Labrorato:iries
16015 Shady Falls Road
Elfienrdorff, Te:x•as

7i1 12

UPS-NEXT DAY AIR
Denise

300. 00C _nCJC):0-()0170-:'F,

M016

*a~t~~~D ~W\t--

.017 3(4S'-;'- 36 " A

½v: 'l7Sz& C ga Z 6I6~1L
I ROLL 1(C0--(1" X ::i-."

MATERIAL RECEIVED BY

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

F-SHIP
TO

.4 9 -
q I.- _.

C I _0 C), Ci 0



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME 'Fs /I Jn REPORT NUMBER IA30 A 60
CLIENT/PROJECT NUMBER It9(oO -97?S,7 q783)-X DATE RECEIVED E- t7 &

RECEIVED FROML L_ _ _ __ DATE INSPECTED * Vq S C @
PROJECT LOCATION Omega Point Labs INSPEFCTEDn BY: 0- r13 /9,,

QUANTITYCOMDt CE~rTQUNIYMATL RECD CONTAINER EXCEPTIONT ACCEPTANCEREAKITEM DESCRIPTION P.O. NO. I.D. NO. YIN Y/N INTEGRITY REMARKSOre R r Rn AcceDt Hold if

2 l l- - - - c t'pir

sh A-4At 0 0 s~A Coc,&Y

FORM
1/29/93

C 'c-
0*/



SOLD
TO

6:30 26

PACKING LIST A2C

I

F-
Omega Po irnt Labor ato.r ieC/0 TVA,Attnr 1:Mark Sa 1e16015 Shauiy Fa I1s Road
El menrdor.ff T>:exas
78112

UPS-NEXT DAY, AIR

600. 001; 0 1 70-4:
160-4

e: .017 3:304S; 48 " A

b6 I1

50: -Q"0 / 4 -3.,

MATERIAL RECEIVED BY

*UNIT OF MEASURE IS So. FT. UNLESS OTHERWISE NOTED.

ThEzrfrnaI Sciernce
2200 Cassens Drive
St. Louis, 11

SHIP
TO

K.e n e rf i se

.311.- 
-: -

0: (:)r.
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PAGE 1

PACKING LIST

CERTIFICAT-E OF CONFORPfANCE

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

TEMPERATURE RECORDER

TOTAL NO. OF PACKAGES

N/A CFA.RT TAPE NO.

1 CARTON

N/A

GROSS WEIGHT 30 LBS.

PRODUCT DESCRITION

STAINLESS
16 Gauge,

item 10

STEEL TIE WIRE
Annealed type 304

OUANTITY

25 LBS.

BATCH Nix 4ER

N/A

This- will certify that the above listed TEERPMO-LAG Materials shipped
under Contract Order No. TV 92362V. to OyneFa Point Labcratories San
Antonio, TX, for Tennessee Valley Authority c/o Omega Point Laboratories,
16015 Shady Falls Road, Elmendorff, TX 78112.

DATE: 26 AUGUST 1994
BILL OF LADING: 21416
MODE: UPS PREPAID

David O'BryantJ
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

w P e v J J

/6;l j" 2fi'&,. 4

* 9



THERMAL SCIENCE INC. FAX NO. 3143491207

8/3/94

Cal Banning
Vectra cdo Omega Point Laboratories, Inc.

16015 Shady Falls Road
Elmendorf, Texas 78112

Dear Sir:

Tze 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,

d O'Bryant
QC Manager

THERMAL SCENCE, INC. * 2200 CASSENS DR. * Sy. LOUIS, MO 63026 M (314) 349-1233

tigoxi 209901 (Anmwtb= TSI UR) a Telecopler p314 349.1207

P. 02 112 5AtIG 3-94 WED 14:20

RUG 3 '94 14:22 314349120r7 PAGE .0ca
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PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. 1085-0 c/o #1 DATE: 1 n Ter_ 1 9A

TEMPERATURE RECORDER 030128 CHART TAPE N0. 10

TOTAL NO. OF PACKAGES see pg 1 GROSS WEIGHT see Dg 1

PRODUCT DESCRIPTION

Thermo-Lag 330-1 Subliming
Coating - Trowel Grade
Mfg. Date Nov. 24., 1993
Item 9

QUANTITY BATCH NEhB:ER_

70 X 50 Lb Pail
(3500 Lbs)

Shelf Life: Six (6) months from date of shipment
Storage Conditions: Above 32°F and below lOQOF

Temperature Recorder
Item 10

1 Recorder

This will certify that the above listed THERMO-LAG Materials,
shipped under Purchase Order No. 1085-Q c/o #1, to Omega Point
Laboratories San Antonio, TX, Meet the requirements-of "Specifica..-os
for the Procurement of Fire Barrier Materials 0784-00001-S-01,.
Rivision 3" for Nuclear Management and Resources Council (NUMARC)
1776 Eye Street, N.W., Suite 300, Washington, D.C. The material
meets the requirements of the purchase order. This material does
not contain asbestos.

DATE: 10 Dec 1993
BILL OF LADING: 21069
MODE OF TPANSPORT: C.V. SOHN PREPAID

B.E. EVANS
MANAGER OF OUALITY CONTROL

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

93-11049

N/A

'01,

is
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liT
CERTIFICATE OF ANALYSIS

CUSTOMER

Omega Point Laboratories

6868 Alamo Downs Parkway

San Antonio, TX 78238

DATE OF SHIPMENT December 10, 1993

PURCHASE ORDER NO: 1085-Q do #1

RELEASE NO:

-CUSTOMER PART NO: Item #9

PRODUCT DESCRIPTION: THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER

93-11049

QUANTITY

70 X 50 Lb. Pails

TEST NO:

A-2

DESCRIPTION

Wt/Gallon

ANALYSIS

10.13

SPECIFICATION

10.5 + 1.5

Mfg. Date: (3500 Lbs)
Nov. 24, 1993 A-3
* #9

Temperature Recorder (1) with the shipment

8.36 8 +

Material Expiration Date: June 1994

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

X = IS TO CERTIFY THAT. THE ABOVE DESIGNATED HMAiEtLAL HAS BEEN TESTED AND DID COMPLY
* LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS

L STED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FTILE AND THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEWED BY: DATE: December 10, 1993

.

,



MATERAL SFETYDATASHEE
MATERIAL SAFETY DATA SHEET
PRODUCT NAME: ThermoLag 330-1

THERMAL SCIENCE INC
2200 Cassens Dr
Fenton, MO 63026
PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED.: 8124/89
DATE REVISED: 7/7/89
By A. Thorpe

HMIS HA7ARD RATINGS
LEAST 0 HEALTH HAZARD 2-SLIGHT 1 FLAMMABILITY HAZARD oMODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL

-EXTREME 4 PROTECTION B

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT IDENTIFICATTON

Thermolag 330-1 D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:

Latex Fire Resistive Coating D.O.T. UN Number

none
Cold Water Paint

SECTION If- 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=1): 0.6
Volatile Organic Content (VOC) : <0.1 lb/gal

SPECIFIC GRAVITY (water = 1): 13
WEIGHT PER GALLON (lbs.): 10.6
PERCENT VOLATILES BY VOLUME: 45
SOLUBILITY IN WATER: Very

SECTION M - HAZARDOUS COMPONENTS
TRADE NAME

Crystalline Silica (quarz)
(total dust)

(respirable dust)

Ammonia
Fibrous glass,continuous filament
(total dust)
(respirable dust)

CAS #

14808-60-7

1336-21-6
65997-17-3

PERCENT
'RV VnT TTM=
-. . T V %JorlY rr.L. ret. AM.Ui ILV-I I~( -

OCCUPATIONAL EXPOSURE LIMITS
ncvA CTT A Ad. .,

A-j M

<0.1 %
1-5%

30 rngm3
%SiO2 +2
10 mgm 3

%5iO2 +2

50 ppm

15 mg/m3
5 mgrm3

0.1 mg/m3

25 ppm

10 mg/n 3

Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372Carcinogenicity of Silica: NTP No IARC: Yes Z List Yes OSHA Reg: Not as carcinogenAppears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Hunans(vol 42,1987) concludes that there issufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for thecarcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass NTP: No IARC: Yes Z List: No OSHA Reg: NoIARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

Page 1 of 3

I
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

SETN TV - F.RE AND FXPLOSION 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, includingoxides of nitrogen and carbon monoxide.

SECTION V - REACTIMrrY DATA

STABILITY I UNSTABLE CONDmRONS TO AVOID: Not applicable
STBLE- XI

INCOMPATIBIL-=Y (MATERLk1S TO AVOID): Strong Oxidiers. Strong Bases

HAZARDOUS |MAY OCCUR | CONDITIONS TO AVOID: Not applicablePOLYMERIZATION rWILL NOT OCCUR X |

SECTION VI - HEALTH HAZARD DATA,

TERESHOLD LIMIT VALUE: See HAZARDOUS COMPONENTS list in Section m.
EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,headache and nausea.
Swallowing:

FIRST AID PROCEDURES.
If in Eyes: Flush with flowing water immediately and continously for 5minutes. Consult medical personnel.If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VI - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPT ILD: Keep unnecessary people away. Contain spill withinert material (sand, earth, ect) and transfer the material to containers for recovery or disposal. Keep spill out of sewers andopen bodies of water. Floors may be slippery, care should be exercized to avoid falls.

WASTE DISPOSAL METHOD: Burn in adaquate incinerator or bury in an approved landfilL

SECTION VM - SPECIAL PROTEION INFORMAION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3



MATERIAL SAFETY DATA SHEET

lESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHA.fNOSH approved
jWiraor suitable for vapor, mist or dust concenrauons encountered.

PROTECTIVE GLOVES : Impervious, coaon lined rubber EYE PROTECTION: Safety glowe.

SECTrTON TX - SPECI1AL PREC-AUTTONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adaquate ventilation. Prevent prolongedbreathing of vapor or misL Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F MEN 32 F

OTHER PRECAULIONS:

The Information and recommendations contained herein are based upon data beliOved to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
information contained herein. It Is the users responsibility to determine the suitability of this Information
for the adoption of the necessary safety precautions. We reserve the right to revise Material Safety DataSheets periodically as new Information becomes available.

Page 3 of 3
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SEl I
NUCLEAR EMERCY INSIITUtt

August23, 1994

Ms. Connie Hiumphry
Omega Point Laboratories, Inc.
16015 Shady Falls Road
Erlmendorf, TX 78112-9784

Dear Connie:

This letter authori7cs Omega Point to releasc up to twelve containers of trowcl
gradee Thermo-Lag 330 material from NEI stock (batch number 93-11049) to Mark Salley
of TVA, in exchange for an equal number of containers of trowel grade material from'
TVA stock to be delivered later this week.

Please contact me if you have any questions.

Sincerely,

Biff Bradley
Senior Project Manager

REB/

1776 I SIREPT. NW Slil,, .OO WASlMN1,lflN. nt: 'A M-3/0R9 MIONI 702.73w onn IAOX 02.7C5 .4019

ALG 23 '94 10:08

431

202 7851498 PAGE. 002



00/A RECE#ING REPORT
CLIENT/PROJECT NAME LSLI / 32

CLIENT/PROJECT NUMBER JI% 7 - 47 5- Z-X
RECEIVED FROM S (
PROJECT LOCATION Omega Point Labs

If REPORT NUMBER J-A; - _1_1_6

7 DATE RECEIVEDz f-il4
"DATE INSPECTED _-_)_S-4_ _

INSPECrTEDn BY- C5P

Co"iD CERT.ACPAC

ITEM DESCRIPTION P.O. NO. QUANTIT I.D. NO. MATL Y/N tlCR EXCEPTION ACCEPTANCE REMARKS
... O ~ ~r.I R rf R n -7 Acet od|R1p

R~ BO.l. - -- cz - - G5IC015 -= -S

scb tJ A - O qA-6e0q3 Y Y GLbo6we A t
3 A- & C 4sc q4-o)oo Y GX-

I;A 0 -1 5 t4aj)C 4 0v;y

t t y D 51tOt

________ _ Pq4-rr Y Y72-
I &- .4k X~.. . tJ~~~~A ---fq4 t47Ol /L%-

_ _ _ _ _ _ )k0 i 9 - c

_ i a 10 F'-Lr9o43 Y Y V -C

4. JA I l Y 6vl-1od8/
,_ __ . A__ 0 4 o F-c4 -tug y ___

fut' tb;- & ~ - -- 4I5t I , / / i - = -
_ _ _ _ _ _ _ _ - - q 5A- Ob

___ __ __ .__ o AF PqS ) 4s X Y IF

'_ _ __ _ _ ____ s Fq)D - - -q4 - - - - - -

FORM
1/29/93

.IZ?

C-k)
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*09 aO Q/A RECERING REPORT
CLIENT/PROJECT NAME rS '/ X JA
CLIENT/PROJECT NUMBER I I Iqkq 9 s 1s G33a 38
RECEIVED FROM 75
PROJECT LOCATION Omega Point Labs

REPORT NUMBER A--\ 1Vt6l
DATE RECEIVED _ -_ __-_4
DATE INSPECTED qi- 'S -? 4
INSPECTEn RY: 0 b

,o . ACPN.-E

ITEM DESCRIPTION P.O. NO. - ANTITY I.D. NO. MATL Y/N W EXCEPTION ACCEPTANCE REMARKS
__ _ _ Orde BR'F nQ _ _ - AcetHold IR~ipr.c

P kS OFqA -0cL( > Y - _-

5? tt 3 4- - C 3- 47-I --=
KAZ 0 IC) 0 L)i

.i -

3 - ol - - - -Y
. ~~c vw-=== ===

I~~q Olbng-1 ih
I I 1 1I 1 1TW=1-1 43bv

FORM
1/29/93

oj tv 1- ;L-



must be lefiblfilled in, in Ink, in Indelible Pencil. or by Permanent Carbonles s
THIS SHIPPING ORDER Impression, and retained by the Agent.

:EIVE, subject to the classifications and tariffs in effect on the date of the issue of this Shipping Order,
iw geeo oy descrinei oelc.. in asareri rood order. exceot as noted Icontenis ama coneitrn d conaenis a Dackages unkn ,n) roarved croninerJ ari aeosrved as idriCraledi beo, awf sai curner llhs vera carner warer V .ioss0o

hroughorm hiis co-nracl as neanino any raoson or cornalaion in oseessaon Si of rrsooely anoer mm coatracrl agrees 1o carry to its usual olace of vi0 y at said deSimalon. if t. its routeS. other-sr to 10 irw to 31noterw Carre o tle

noure to sari destinatn. it is mutually agreed as to eam carrer of all ar any of said orrorerly oSer all or any 5ort1n vi sae roule Io oesttaionr and as ro each partn ar any Ie inteoestev in all or any of sard Propelty, sat eary servce

Ia oe ocroriwi nereonder Snail be O csaecl 10 thale elTms and Concltions of tle Unitom rrostc Str-rot Bili or ading Sat lorish Il) in unonr Fregrht Olassiticatin m enect on fte Sale were it Itn is a ad or a 'a-wate sent r

121 ,n rw apraicabe rotor carel classiicalion or ani it thisa orotr carreo r So, isirwtl Shipper wnhe y cerDy ies that he ss lamiliar wi all iw i elms anr Cnnditeils d lrn e o are aoc or iaa.di set lorilh mne t aaw,,itriaian ra ta ser hcr g '5s

--- -. .- -*- ..-rm .. aa r -r -ib r're o er. lr I aareec 1to 5 1- - sonah r am acceonId lor hnimse anr his assigns

t' OW 8/18 19 94 Shipper's No. 21398

arrier DYNAMIC *'i.RP SIT P' EPAID Agent's No.
ifbil or sum~ address of coansignee ---For puposes of notification only.)

ansigned to TE ',L'1:ESSL1L TALLT Y AUTHORITY c/a O l'SA,.i POIN1T LNABGRATO TES

3stination 16015 SHADY FALLS ROAD State of, County of

)ute- ELMENTDORFF, TX 78112

elivering Carrier Vehicle or Car Initial No.
r tT r X I fri to ti-n 7 Oi

pa- i HMI |

2

3

2
-1,. __1 _7,; ..J

KIND OF PACKAGE, DOSCRiPT'ON OF ARTICLES SPECIAL MARKS AND EXCEPTIONS

PALLET1S 2'ONTAINITUO: . , , . I
TRERMO LAG 330-1 SUBLI-MING COATING
TROWEI GRADE 'a. e-"TVA PART NO, TG-330
60 x 50 LB. PAILS.;, .. .- .. . .. ._-.. .1 ....... ...... .

to CorrectoarI
I - e , I 1 I - . * j I - I I I * _ . -

325 0.",L s

STORE ABOVE 32F AT ALT TIMES I
1 x 5 Gal. Pail Containing Temp. Recordir

PM.NLETS CONTAINING:
: lf A G PREFABRICIED PANKLS

T!7A PART NO. 1584X6
5/8" NOMINAL 4' x 6'

S. .. . . -: f i ' -- r. .

Ri0LLETS CONTAINING:
f 'C.ARTONS: -TVA-PART NO.
.9 ,TIECES, 4"

V/ ' C '+c'N: 'aon'r J:A. Pi\PJ. NQ.
10 PIECES

,a 1 CARTON:
10 PIECES

V I CARTON:
10 PIECES

VI CARTON:
10 PIECES

3/4"

TVA PART NO.

TVA PART NO.
1" - . _.

:TVA PART-NO.
VI

30 PA;'TELS

15 W40O

238340 ". .1-

158340

15810Q

2 38100

~-

VI C A-RI.,: sR2SS S.C95 ' ASTY E-437 Type ,r

- ss-plain wea. 8x8 square mesh wire clot

3500 LBS.

-200-3 LBS-.
- . ,~ ., , ... -, . ...

.9 .Q.35

90 LBS.

80 LBS.

. . L S.

1.

h
50 LTS.

Rato.

.- '.4

lron

______ j ____ .L ______________________________________ .1 _________ 4- ____

nhe frire boxes used for this shipment conform to the specifications set forth in the box maker s certificate thereon, and all other requirements of Rule 41. of the Consolidated
eight Classification

.-his is to certify that the above named articles are properly classified, described, packaged, marked and labeled, and are in proper condition for transportation, according
the applicable regulations of the Department of Transportation.

! the shipment moves between two ports by a carner by water, the law requires that the bill of lading shall state whether it is carner s or shipper's weight
fshipper s imprinri in lieu of stamp; not a part of Bill of Lading approved by the Department of Transportation

)TE-Where tiei ratio is dependcnt on value, shippers are required to state specifically in writing the agreed or declared value of th? propertvX ,
re agreed of declared vatue of the property is hereby specifically stated by the shipper to be not exceeding /

IF Nf IS CORRECTLY DESCRIBED I, r. -ity - t .re -m oar.,.l - ev..... aB .a . I I
aao. .0* Br 00fla,.a 50W500000 rlaSOOIOle.CSO

Conr-itions of applicable vili o

lading, if this shipment iS to bE
delivered to the consigneE
without recourse on the
consignor, the consignor shal
sign the following statement:

The carrier shall not makf
delivery of this shipmenr
withouIt payment of freight anc
all other lawfui charges

Per
(Sig ature of Consignor I

If charges are to be prepaic
write or stamp here. "To b,
Preoaid'.

Received $

apply in prepayment of tr'
charges on the proper!
described hereon

Agent or Cashier

Per
(The signature he

acknowledges only the amou;
prepaid.)

Charges Advanced:

$-
W i PO. QSHIPMENT

C. 0 D. Amrt

Collection Fee
IW Shipperoeas.i a e I 11 ae i m erOY~ h

DRRECT WEIGHT IS LBS I shano4 3 rel0 IsS Per , jt 4 . j i - -Sh I T.ppe r p -JTot

Agent must detach and retain this Shipping Oror
THERMAL SCIENCE., INC. Shipper, Per N and must sign the Original Bill of Lading.

armanent post office address of shipper 92nn Cassens Dr., St. LOuIs, MO 63026

ri t 4,^s

I-

,\-!i

.1 ' ..

. :.,

.u -



ur
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

TVA CONTRACT NO TV92362V

PAGE 1 of 10

DATE: 18 AUGUST 1994

TEMPERATURE RECORDER 40 CHART TAPE NO.

TOTAL NO. OF PACKAGES 7 PALLETS GROSS WEIGHT

PRODUCT DESCRIPTION

THERMO LAG 330-1
SUBLIMING COATING
TROWEL GRADE

EXP. DATE: FEBRUARY 1995

1 x 5 Gallon pail containing
Temperature Recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

QUANTITY BATCH N-'MBER

750 LBS.
(15 x 50 LB.

PAILS)

2250 LBS.
(45 x 50 LB.

PAILS)

3000 LBS.
(60 x 50 LB.

PAILS)

STORE ABOVE 32F AND BELOW
lOOF 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.

AVID O' ANT
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

71

7350 LBS.

94-05093

94-08008



Pg 2 r,Page 2 of 10 .qtd~

CERTIFICATE OF ANALYSIS

CUSTOMER

TENNESSEE VALLEY AUTHORITY DATE OF SHIPNT 18 AUGUST 1994

% OMEGA POINT LABORATORY

16019 SHTAT)Y FAILS RD.

ELMENDORF. TEXAS 78112

PRODUCT DESCRIPTION:

PURCHASE ORDER NO: TESTING/

RELEASE NO:

.CUSTOHER PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NTUKBER

94-05093

QUANTITY

750 LB.
(15 x 50 LB.

PAILS

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS SPECIFICATION

10.16 10.5 + 1.5

8.5 8 +

EXP. DATE: FEB. 1995

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

* HIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL RAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. TEE ABOVE IS A COPY OF INFORMATION ON FILE AND TEE LOT
ACCEPTANCE DATA AS AVAILABLE FOR NATION.

REVIEWED BY: /, L Ai-t& DATE: 18 AUGUST 1994 PAGE NO. 1
- / -/

65M 21398

-



Page 3 of 10

CERTIFICATE OF ANALYSIS

CUSTOMER

TENNESSEE VALLEY AUTHORITY

%OMEGA POINT LABORATORY

DATE OF SHIPMENT

PURCHASE ORDER NO:

18 AUGUST 1994

TESTING/

16015 SHADY FALLS RD.

ELMENDORF, TEXAS 78112

PRODUCT DESCRIPTION:

RELEASE NO:

.CUSTOMER PART NO:

TR1RMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER

94-08008

S

QUANTITY

2250 LB.
(45 x 50 LB.

PAILS)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.01

8.31

SPECIFICATION

10.5 + 1.5

8 +

EXP. DATE: FEB. 1995

SHELF LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 320F AND BELOW 100 F AT
ALL TIES

9 HIS IS TO CERTIFY TEAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY

WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS

LISTED ON TSI'S INVOICE. TEE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT

ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEWED BY: DATE: - 1 AUGUST 1994 PAGE NO. 1

Yr 21398

-



ur Page 4 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEMNPERATURE RECORDER 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 1584X6
THERMO LAG RIBBED PANEL
NOMINAL 5/8"
4' x 6½'

QUANTITY

1
1
4
7

16
1

30 PANELS
(ON 3 P.ALLETS)

BATCH NUMBER

F94-02012
F94-03028
F94-03047
F94-04005
F94-07014
F94-07023

NO SHELF LIFE ON PANELS

This will certify that the above listed TEERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos. 1 /

DAVID O6 BRYANT / /
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF- TRANSPORT: DYNAMIC TRANSIT PREPAID

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

71

-

Anat;_/o 3 .9 Z



Page 5 of 10

ur
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORYKANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TE-fPERATURE RECORDER 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA.PART NO. 158400
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.625" +
SIZE: 4"

QUANTITY

0.125" NOMINAL

BATCH ENBER

1 PIECE
1 PIECE
4 PIECES
8 PIECES

15 PIECES

F92-08038
F92-10031
F94-06051
F94-06082
F94-07003

29 PIECES
(IN 2 CARTONS)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DATE: 18
BILL OF
MODE OF

DAVID 0'8RYANT' /
MANAGER QUALITY CONTROL

AUGUST 1994
LADING: 21398
TRANSPORT: DYNAMIC TRANSIT PREPAID

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

71



Page 6 of 10

ur PACKING LIST

AND

CERTIFICATE OF CONFORNANCE

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. 238100
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.375" + 0.125" NOMINAL
SIZE: 1"

QUANTITY BATCH NUM!BER

7 PIECES
3 PIECES

10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

DAVID O'BRAŽIT'
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

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

71

F94-07023
F94-08003



Page 7 of 10

ur
PURCHASE ORDER NO.

PACKING LIST

AND

CERTIFICATE OF CONFORXANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEX2ERATURE RECORDER 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 158340
THERMO LAG PRESHAPED
CONDUIT SECTIONS
THICKNESS: 0.625" + 0.125" NOMINAL
SIZE: 3/4"

QUANTITY BATCH NU1>-3ER

4 PIECES
6 PIECES

10 PIECES
(IN 1 CARTON)

F94-02053
F94-03047

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet
requirements of TSI's manufactured and written Quality Control Spec.
This material does not contain asbestos.

I .n-1

DATE: 18
BILL OF
MODE OF

DAVID d'BRYAT7/ /
MANAGER QUALITY CONTROL

AUGUST 1994
LADING: 21398
TRANSPORT: DYNAMIC TRANSIT PREPAID

under
the
for TVA

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

41 d1

71



ur
PURCHASE ORDER NO.

Page 8 of 10 K 1 I

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEM:PEIRATURE RECORDER 40 CHART TAIPE 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 NUMBER

10 PIECES
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This will certify that the above listed THERMO LAG Materials, shipped under
Contract Order No. TV92362V, to Omega Point Lab., Elmendorf, TX Meet the
requirements of TSI's manufactured and written Quality Control Spec. for TVA
This material does not contain asbestos.

D.,

DATE: 18 AUGUST 1994
BILL OF LADING: 21398
MODE OF TRANSPORT: DYNAMIC TRANSIT PREPAID

AVID OBRYAiT 7/
kNAGER QUALITY CONTROL

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

71

F94-07014

WW~sz



Page 9 of 10 4 Ad3

ur PACKING LIST

AND

CERTIFICATE OF CONFORYMANCE

PURCHAiSE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEXfPERATURE RECORDER 40 CHART TAPE NO.

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

PRODUCT DESCRIPTION

TVA PART NO. 158100
THERMO LAG PRESHAPED CONDUIT
SECTIONS
THICKNESS: 0.625" + 0.125" NOMINAL
SIZE: 1"

QUANTITY BATCH N`E''3ER

1 PIECE
5 PIECES
3 PIECES
1 PIECES

10 PIECES
(IN 1 CARTON)

. NO SHELF LIFE ON CONDUIT

This will certify that the above listed THEEMO 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.

D V'BR BYMT
MANAGER QUALITY CONTROL

DATE: 18 AUGUST 1994
BILL OF LADING: 21398

| MODE OF -TRANSPORT: DYNAMIC TRANSIT PREPAID

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

71

F92-11009
F93-09045
F93-09047
F94-06051



ur
Page 10 of 10

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. TVA CONTRACT #TV92362V DATE: 18 AUGUST 1994

TEMPERATURE RECORDER 40 CHART TAPDE NO.

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 Type 304
stainless steel, plain weave
8x8 square mesh wire cloth
0.017 dia. wire

QUANTITY BATCH NUMBEn3R

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.

/AXa-'A5
DAVID O"BRYANT / 7
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

L1i -

71

N/A
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Q/A RECE*ING REPORT

CLIENT/PROJECT NAME / v I I TVA REP
CLIENT/PROJECT NUMBER I 60 - 917SSS--S DATI
RECEIVED FROM 7i I DAT
PROJECT LOCATION Omeaa Point Labs INSaI

'ORT NUMBER 143c1 -Allk
E RECEIVED 9-Dl-91
E INSPECTED___ _-______-
;PECTED rY. t

ITEM DESCRIPTION P.O. NO. - ANTITY LD. NO. MATL FECD NIAEMR EXCEN ACCEPTANCEEMARKS
Order _ - - - - Hold flj y

tXJ 0 1 t l q4-tc3 Y x 6 t g4' t(

_/_'__ °_ 4" HAA o Fq4 -0o( C Y 6
AJ QA - CA'

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I / c gb

.' ~NA o iA o 1gOFq-o2o44 Y Y io < L±

tA/A- 0 1 k C N FAo~~ _

AJAu C) l4 ts D q4oo4yY t -- y
oxg,;5 1ho-" NA C' POLL 8z D NObO / t 4

Afk 10 A-0 r oo ~y jGzoi k)
_ _ _ _ _ _ _k ) -9 -_ _ yz w c-i06
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STRAIGHT BILL OF LADING - SHORT FORM - ORIGINAL - NOT NEGOTIABLE
ECEIVED subject to tie classifications and tariffs in effect on the data of issue of this Original Bill of Lading.

the property dencebed below. in apparent good order encept asr noted (contents ano condiihon df contents rd packages nfknimn). harked. oon-gned. and destined as indicated beon,. fwhi said carrier (the iod carrer being u nd
thrpohouto this contract as neaning any penoiS ar corporatc, in possession of the property under the contipad) agtnes to ca rn4 -r v of delrwery at said destination dn its rou. omterwse to diiner to another carier gn the
mouse to said destnaton. It is muatally agreed. as to each carrer of adI or any of said property ove all or any portion of said ro. e to destination. and as to each party at any tine interested in a or any of said property. thet ey Si
to be performed hernsunder shail be nabtect to all the turns and conditens of the Uniorm Dornestic Straight BiSl of Lading set forth (1) in Uniforms Frenh CLassification in enect on the date hereof.t ths i a ai or a rai-water rhipnet, or
(2) in the applicable motpr carrer classifcation or tanif i ths aw a rnotor camer shipment. Shipper hereby certifes that he 6 fanilar wdh all the trm and condtions of the said bilt of lading, set forth in the esication or aifnf which goe
the transportatin of this orionent. and the sad terms and condiionrs are hereby agreed to by the shipper and accepted for himelt and hb assgs

T ML SCIENCE, INC.,; CO
ST. LOUIS, MISSOURI 63026 9/23 19 94 Shipper'sNo. 21467

.arrier DYNAMIC TRANSIT PREPAID Agent's No.

,onsigned to OMEGA POINT LABORATORIES c/o TVA CONTACT NO. TV92362V (Mail or sprt addioss of consogoe---Fo tiestofneos casonaioni ol.j

Destination 16015 SHADY FALLS State of County of

3oute ELMENDORFF, TX 78112

,. arrier
HM KIND OF PACKAGE, DESCRIPTION OF ARTICLES. SPECIAL MARKS AND EXCEPTIONS

PALLETS CONTAINING:
4S>T'HERMO LAG -PANELS -'-'=Sm227'PANELSrwr777=

,NOMINAL 1" ,' ,4' x w6,- t7-sITEM. 1-m~vn
1ALLETS CONTAINING:

IERMO LAG PANELS" '. 17 PANELS 77777
.-NOMINAL.5/8".. 4'Vx6I5½12' _ITEM .
.ARTONS CONTAINING:

THERMO LAG PRESHAPED' ONDUIT 1'6PCS'7
.1.-250-!2+-0.25O",.- 5 SIZE: ,,5" ITEM03

?ALLETS CONTAINING:
THERMO LAG 770-I PANELS '73b PANELSF
3/-8 "NOM;-' 40 "x94" NOM ITEM-04--..

PALLETS CONTAINING: __

''THERMO LAG 3 30-1 COATING-TROWEL GRADE -

-T'O'x5'5OTLB- PAILS' ' ITEKM-,5777777
.-STORE=ABOVE 32fAND ,BELOWJOOFTAT L,.TI
'ALLETS.CONTAINING:
7THERMO-LAG77'70-S COATING-TROWEL7GRADE7X
.. a20.x 50,LB....PAILS I 06 ,
-STORE ABOVE 32f AND BELOW lOOf AT'ALL'TI

a-'I: =- , - t ' "r '?-

;TAINLESS STEEL BANDING ITEM 07
L12,, xO.20t.rx 200 ft. .<58 ROLLS
,TAINLESS 7STEEL..CLIPS r77'-"7ITEMN 8m.O&nt
LOOO clips (l box) _ ___ -

STAINLESS STEEL TIE WIRE 7ITEM 09

16 --gauge--- -1 ROLL-T=--77
STRESS SKIN-ASTM E437 type 304 ITEM 10
stain=e,,le ssstee plain ' iseeave 8 xp8 :

7sq- m-esh--ire-cloth-O0Ol7 a
.lROLL st. "

- r - 77- 77 I7t - 7 r-

.. ., a o I . .
* ioght (Sub
no Correctbon)

Cbos or
Rate

lr�

~ES

7nn,

Coheim
Cdumn

1 7~M17''" 177 -

: a77 777r 77 --- , r

_ _ _ _ _ _ I I_ _ _ _ _ _ _ _

The fibre boxeos used for this shipment conform to the specifications set forth in the box maker's certificate thereon, and all other reqtuirerments of Rule 41 of the Consolidated
tesinht Classification

NO.

Subject to Section 7 of
conditions of applicable bill of
lading, if this shipment is to be
delivered to the consignee
without recourse on the
consignor, the consignor shall
sign the following statement:

The carrier shall not make
delivery of this shipment
without payment of freight and
all other lawful charges.

Per
- Signature of consignor.)

If charges are to be prepaid,
write or stamp here, "To be
Prepaid."

Received $ tc
apply in prepayment of the
charges on the property
described hereon.

Agent or Cashier

Per
(The signature here

acknowledges only the amount
prepaid.)

Charges Advanced:
This is to certity that the above named articles are properfy cLassihed, descnbed, packaged, marked and Labeled, and are in proper condition for transportation, according

ther applicabLe regulations of the Department of Transportation. I :
If the shipment moves between two ports by a carner by.water the law requires that the bill of lading shail state whether it is 'carner's or shipper's weight. "w-
Shipper's imprtnt in lieu of stamp; not a part of Biil of Lading a:.;roved by the Department of Transportation. C O. D. SHIPMENT
OTE-Where the rate is dependent on value, shippers are required to state specifically in wrnting the agreed or dedared value of the properly.

he agreed of declared vsaue of the property Ls hereby specifcalty stated by the shipper to be not exceeding C .. - .
C. Q D. Amt

H l ' -NT IS CORRECTLY DESCRIBED. h C ii Oas cw n me - e , e Collection Fee
Ilea nM d vt a ecum n rai~tm rurorat u eamaq

a - I B a n d. O rn d Ta NOTE Pdea Sip
:nPRFZ-r IFIQT a RR h9 CF#117"a301ra'w 1perShipper Total Charges
.- EC WtI-4 . __________ -. i..e -oi ....... 075.Per___________________________________.

2
La..`-"

-. I~:JT= _ 7

-F -. dn 7

THERMAL SCIENCE, INC. Shipper, Per Agent, Per
ermanent post office address of shipper 22nn Cnasens Dr., St. Louis, MO 63026

Veh.icle or Car In~itial

7 . T .... E . J7.7. .. . J . 7, -S T. I .. . . .:T....

x:-. 1 -. ,.,r,,

� 7
i- - 7;!�

�77�`77�7`

'XF:

-7w- 17-,,-'

t~~~ w n ,ySt-

77[-7f .,,,-

->g:--l ?':.:



ur PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEERATURE RECORDER 41 CHART TAPE NO.

TOTAL NO. OF PACKAGES GROSS WEIGHT 10,300 LBS.

PRODUCT DESCRIPTION

/THERMO LAG RIBBED PANEL
NOMINAL 1 "
4' x 6½'

T77HLM 01L

NC' SHELF LIFE ON PANELS

QUANTITY

1 PANEL
20 PANELS
1 PANEL

22 PANELS
(on 3 pallets)

BATCH NMH3EIR

F94-08003
F94-08021
F94-080 22

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

440 d

71



ur
5 5

PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. 7T92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION

V THERMO-LAG 770-1 PANELS
3/8" NOMINAL
40" x 94" NOMINAL

ITEM 04

NO SHELF LIFE ON PANELS

BATCH NUMBERQUANTITY

11 PANELS
19 PANELS

30 PANELS
(on 2 pallets)

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

G. Furaus
Quality Assurance Manager. DATE OF SHIPMENT: 23 September 1994

- BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

F94-08026
F94-08030

0-4,_��z
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PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION

TIERMO LAG RIBBED PANEL

NOMINAL 5/8"
41 x 6Y' NOMINAL

ITEM 02

BATCH NUND3ERQUANTITY

1 PANEL
2 PANELS

14 PANELS

17 PANELS
(on 2 pallets)

NO SHELF LIFE FOR PANELS

This will certify that the above listed THERMO-LAG Materials shipped under

Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,

Meet the requirements of Thermal Science, Inc. manufactured and written

Quality Control specifications for Tennessee Valley Authority c/o Omega

Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This

material does not contain asbestos. /

G. Furaus
Quality Assurance Manager. DATE OF SHIPMENT: 23 September 1994

BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

F94-08003
F94-08022
F94-08044

-



ur PACKING LIST.

CERTIFICATE OF CONFORM.ANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TE=PERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION QUANTITY BATCH NUMBER

_v6tainless Steel Banding
1/2" x 0.20" x 200 ft.

ITEM 07

VStainless
1/2"

steel clips 1 BOX
(1000 clips)

ITEM 08

/Stainless
16 gauge

steel tie wire 1 ROLL N/A

ITEM 09

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

G. Furaus
Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

8 ROLLS N/A

N/A

-



ur - 1.

PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION

STRESS SKIN-ASTM E437 type 304
stainless steel, plain weave
8 x 8 square mesh wire cloth
0.017 dia. wire, or equal.

QUANTITY

1 ROLL

BATCH NUTjh3ER

N/A

W ITEM 10

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

Furaus
Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71



El PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TMQERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION

/THERMO-LAG Preshaped Conduit
Sections
Thickness: 1.250" + 0.250"
Size: 5"

Item 03

NO SHELF LIFE ON CONDUIT

BATCH N.UJKBERQUANTITY

5 PIECES
11 PIECES

16 PIECES
(in 2 cartons)

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

G. Furaus
Quality Assurance Manager

DATE OF SHIPMENT: 23 September 1994
BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

Li- ,,

71

F94-08003
F94-08021



ur PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TE1PERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION

-THERMO LAG 330-1
SUBLIMING COATING
TROWEL GRADE

ITEM 05

EXP. DATE: MARCH 1995

QUANTITY

500 LBS.
(10 x 50 Lb.

Pails)

BATCH NUMBER

94-08008

1i x 5 Gal. Pail containing
Temperature recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

STORE ABOVE 32F AND BELOW 100F
AT ALL TIMES

This will certify that the above listed THERMO-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'..S /t
G. Furaus
Quality Assurance Manager. DATE OF. SHIPMENT: 23 September 1994

BILL OF LADING: 21467
MODE OF TRANPORT: Dynamic Transit Prepaid

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

71

-
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CERTIFICATE OF ANALYSIS

CUSTOMR

OMEGA POINT LABORATORY DATE OF SIPMENT 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

FPURCHASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

-CUSTOMER PART NO:

THERMO LAG 330-1 SUBLIMING COATING TROWEL GRADE

LOT NUMBER-

. 94-08008

QUANTITY

500 LBS.
(10 x 50 Lb.

Pails)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.16

8.5

SPECIFICATION

10.5 + 1.5

8 +

EXPIRATION DATE:

SHELF LIFE: SIX MONTE.S FROM DATE OF SHIPMENT
STORE MATERIAL ABOVE 32 F AND BELOW 100 F AT
ALL TIHES

Or aIS IS TO CERTIFY TEAT TEE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO TEE CONDITIONS
LISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA S AVAILABLE FOR EXAMINATION.

REVIEWED BY: /Z~/U-' < DATE: PAGE NO
I

. 1

.

- IC -i - 11I, r:1 1 -

I

I - I I



ur
i is 1

PACKING LIST.

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 23 SEPTEMBER 1994

TEMPERATURE RECORDER 41 CHART TAPE NO.

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

PRODUCT DESCRIPTION QUANTITY BATCH NUMBER

XTHERMO LAG 770-1 COATING
TROWEL GRADE

ITEM 06

EXP. DATE: MARCH 1995

94-090091000 LBS.
(20 x 50 Lb.

Pails)

1 x 5 Gal. Pail containing
Temperature Recorder

SHELF LIFE SIX MONTHS
FROM DATE OF SHIPMENT

STORE ABOVE 32F AND BELOW 10OF
AT ALL TIMES

This will certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos. /

,/z/"'

DATE OF SHIPMENT:S BILL OF LADING:
0 MODE OF TRANPORT:

G. Furaus
Quality Assurance Manager

23 September 1994
21467

Dynamic Transit Prepaid

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

71



qg5
CERTIFICATE OF ANALYSIS

CUSTOE53R

OMEGA POINT LABORATORY DATE OF SER2EENT 23 SEPTEMBER 1994

%TENNESSEE VALLEY AUTHORITY

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

PRODUCT DESCRIPTION:

PURCEASE ORDER NO: CONTRACT #TV 92362V

RELEASE NO:

-CUSTOMER PART NO:

THEREO LAG 330-1 SUBLIDING COATING TROWEL GRADE

LOT NtIhLER-

94-09009

QUANTITY

1000 LBS.
(20 x 50 Lb.

Pails)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.16

8.5

SPECIFICATION

10.5 - 1.5

8 ,

EXPIRATION DATE:

SFELF LIFE: SIX MONTHS FROM DATE OF SHIP-NT
STORE MATERIAL ABOVE 32 F AND BELOW 100 F AT
ALL TIMES

* THIS IS TO CERTIFY THAT THE ABOVE DESIGNATED MATERIAL HAS BEEN TESTED AND DID COMPLY
WITH LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
LISTED ON TSI'S INVOICE. TEE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT
ACCEPTANCE DATA IS AVAILABLE FOR EXAMINATION.

REVIEWED BY: Z41 62< /,J DATE: <27 ,< PAGE NO . 1

-
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 770

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 1/15/91
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2
SLIGHT 1 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 680F):
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

COMPONENTS

TRADE NAME

Ethylene Glycol

* Vinyl Acetate

Fibrous glass,continuous filament
(total dust)
(respirable dust)

CAS #

107-21-1

108-05-4

65997-17-3

PERCENT
BY VOLUME

1.2%

<0.15

2%

A A

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

10 ppm
20ppm STEL

15 mg/m3
5 mg/m3

50 ppm

10 ppm
20ppm SHORT

10 mg/m3

* Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title HII and of 40 CFR 372
Carcinogenicity of fibrous glass: NTP: No LARC: Yes Z List No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.
Vinyl Acetate Monomer, a residual componet of this product, is a possible human cancer hazard based on tests with
laboratory animals. Vinyl Acetate has not been identified as a carcinogen by NTP, IARC or OSHA. Total residual monomer

* does not exceed 0.15%.

Page 1 of 3

i- 1

SECTION m - HAZARDOUS

1.16
9.7
40
Yes
7-8



MATERIAL SAFETY DATA SHEET

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT Non-combustible

FLAMMABILITY LIMITS LEL: Not Applicable UEL: Not Applicable

EXTINGUISHING MEDIA: Non-flammable (aqueous emulsion).

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not burn but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILITY UNSTABLE CONDITIONS TO AVOID: Not applicable
| STABLE |XI

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR CONDITIONS TO AVOID: Not applicable
POLYMERIZATION |WILL NOT OCCUR X |

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardiopulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse. .
Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VI - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD: Burn in adequate incinerator or bury in an approved landfill.

Page 2 of 3

PRODUCT NAME: Thermo-Lag 770



MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 770

SECTION VMU - 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
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 330-1

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 7/7/89
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2-
SLIGHT 1 FLAMMABILITY HAZARD 0
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME:

PRODUCT CLASS:

Thermo-Lag 330-1

Latex Fire Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number

none
Cold Water Paint

SECTION H - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white pasty mastic, ammoniacal odor

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20'C or 680F):
EVAPORATION RATE (ether= 1 ):
VAPOR DENSITY ( air= 1 ) :
Volatile Organic Content (VOC):

220-240 F
nil

much slower
0.6

< 0.1 lb/gal -

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:

SECTION III - HAZARDOUS COMPONENTS

TRADE NAME CAS # PERCENT
BY VOLUME

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

Crystalline Silica (quartz) 14808-60-7 1-5 %
(total dust) 30-mgdm3

%SiO2 +2
(respirable dust) 10 mg/r 3  0.1 mg/m3

%SiO2 +2

Ammonia 1336-21-6 <0.1 % 50 ppm 25 ppm
Fibrous glass,continuous filament 65997-17-3 1-5 %
(total dust) 15 mg/m3  10 mg/m3
(respirable dust) 5 mg/m3

* Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372
Carcinogenicity of Silica: NTP: No IARC: Yes Z List: Yes OSHA Reg: Not as carcinogen
Appears on Table Z-3 for Mineral Dusts in 29 CFR,§ 1910.1000
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there is
sufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for the
carcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTP: No IARC: Yes Z List: No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

Page 1 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 330-1

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION
OSHA: Non-combustible
DOT Non-combustible

FLAMMABILITY LIMITS LEL: NA

FLASH POINT: None
TEST METHOD:

UEL: NA

EXTINGUISHING MEDIA: Non-flammable (aqueous emulsion).

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not burn but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVTY DATA

STABILITY UNSTABLE I CONDITIONS TO AVOID: Not applicable
I STABLE X

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS
POLYMERIZATION

| MAY OCCUR I CONDITIONS TO AVOID: Not applicable
I WILL NOT OCCUR X I

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardiopulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.
Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VI1 - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD: Burn in adequate incinerator or bury in an approved landfill.

SECTION VM - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE : Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3
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MATERIAL SAFETY DATA SHEET PRODUCT NAME: Thermo-Lag 330-1

RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION aX - 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



Q/A RECAING REPORT
0

CLIENT/PROJECT
CLIENT/PROJECT
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ITEM DESCRIPTION P.O. NO. a NTIT I.D. NO. MATL FE-C A EXCEPTION, ACCEPTANCE REMARKS
Orde R R n -/ cG A ceDtHold YI

2,-5J /A O - - - t_ __J

cos Ptu^-3C aT c tv °D a7 -0gF s " .( > - 1 9

I~2~~'Ik __ _r

_ _ _ _IN_ _ I 2 A 3 o X A L 'i

_es _ _ -_ T _ILE A A I FT V I 0 kv
Cen 10 UWF IT- C 4 J -

335D- PAAi | S I 0o |j- 0 902/| _ |JO1\)E
IN 01 cf F54-o 22 Y y H ,

7Hr--RI`A-Lrt& 330' 0) 4 p o _

TROWEL s~kA-tZ ____ - __O q'.4--o9 OoqY'. \ 4)

ct4t*Rr R@COev ____ 0 1° 0 C PFR4-27 )V _ _ <_-

A" fe-L c |- 6 )3t R.t 7 E
c0or~Lw&( Sr C-riows tCIt 3 0 R't-N9-60o3I ' V _ _ p1d

,______ tA C 3 o Fq3--c)oq6Yj§ _ H , , 1 t
________ tIA ° 0  ° Fq3-09o4S Y _ _ ,-_

_t__ _ _ _ _ _ _ _ '0 _ _, _, _ - -r

I 0 F
p(o

1--c

0

FORM
1/29/93

. . .---- . -- -. . . ,-. . - * *-r
ON



Q/A RECA'ING REPOI
Q0 A

T/AI -Fs I
CLIENT/PROJECT NUMBER i(9 b-9 7 51-3 - 5-s-
RECEIVED FROM T s I
PROJECT LOCATION Omena Point Lash

RT 0
REPORT NUMBER I 444. 1 9 Lo
DATE RECEIVED /l "l
DATE INSPECTED J)l q4 -9 -
INSPECTED BY: C 7

ITEM DESCRIPTION P.O. NO. - ANTITY I.D. NO. MATL M CIWTAR'EA EXCEPTION: ACCEPTANCE REMARKS

corJu r 5 ecUo$)s MtjA 0 7 V Zct -i)G, Y Y Gcoi> NOt)K'e
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AMERIMCAN LOOSE LEAF bUlelsk t PftQ~iiza..is. ,. .- t

STRAIGHT BILL OF LADING - SHORT FORM - ORIGINAL - NOT NEGOTIABLE q b o
IECEIVED, subject to the classifications and tariffs in effect on the date of issue of this Original Bill of Lading,

tle Proseho deicosed ctele. in asearent gand rorder, as mi d Icoionrents aid ondiiion d1 corntent ot acrkaes nikn .m i. r ed. aid dtined ts irndisated ei. onisr ohsad care, er vOdcam, teeo undertod
lthmnihulthioi l contract as reearing airy pron O, orporyration in osssssor, Of tire ronerely undler the contiract agrees is carry to irs sore plae 01 delsrey at .Aa dedtiraione. dt an sra. otmth-ii - tO adreier to ralnotherarie an the
roite to sad irestinaton It a i atuially agreed. as o each carrier of all or anry d said p er-y son, at or anry portion o1 sad mue to destination. aid as to each party at any hrne intensetd in a opr any ot sad property, thOt errey ses er
to be pertormied here`"ndnr shatl be saubiect to at the trsaod coa rbd o s obt- r the Unidorm. Dtestic Straght Bii of Lading selt foth (l ) in Unitorm Freight Clsasircation mi effect ore ae -ereot, d rthi s a rad or a ral-aer shnt, Or
12) in the appieabie rnirn carrier classircation or tariff it this is a rrotr carrier siprnl Shippel hereby certifies trat he is ta-dir asir all the lerms ainr coanondihr 0 lhd sard WI ot badrng set forth i tie cUaslasflcat ior 1r0t0t writich gser

ransporla Oren d thri Shipment anot the sari term and coritons alre henoy agreed Is by lid dipper aid acceded for hiset aId his assigs

RM SCiECE, -i. C T

At ST. LOUIS, MISSOURI 63026 4 /94'19Sp

Carrier DYNAMIC TRUCK PREPAID A No. _-___F-_________

(Mad or, strait aihlresa0 of sigre-o paepesso rwta,et wl y)F.

-onsigned to TENNESSEE VALLEY AUTHORITY % OMEGA POINT LABORATORY

Destination 16015 SHADY FALLS ROAD State of County of_

Ioute- LYX a /blZ

Delivering Carrier- Vehicle or Car Initial No.

KIND OdFFACKAGE. DESCRIPTION OF ARTICLES, SPECIAL MARKS AND EXCEPTtONS

PALLET CONTAINING
--3COLUMNS 16x 50O--

.zo.l-zCOLUMN -od,,O':x 49 --t(a*" -nXm
3 FT. LONG (ED TAYLOR)'O "

+7-PALLET-,CONTAINING ".'- -
3 INCH CONDUITU S HAE, TEST ARTICLi

PALLET CONTANING:
-'3 INCH' CONDUIT-1 OFT'- STRAIGHTU-

l24½INCH-LCONDU 1j9,O1 FT.SRAIGHT <

77PALLET C rCONTAI'NING: 7", '77 '7',

? ,--TVA-.ORDER/-"..^,21494-7

PALLET CONTAINING: 8 NL PA S
~- --~SIZE :-4 '~x-6,2t

5 
-NOMINAL THCKNESS-'

I .25" + 0.'250" ITEMJ

PALLET CONTANINING'y

SUBLIMING C 5
7207TR3'0B'.0 AI-SBT`EPALG

X-,.---COATING..TM,.6-- .- ,
1 x 5 gal.:.pail CONT. TEMP.RECORDER

7.g-STORE-EBOVET3 2 -F hNDrBErOw.ro r
-S-=CARTONS-=OF--THESMO ,-LAG.-O33OPRES2APD

CONDUIT_SIZK.~fl 1" x 250" 24"Pc-~ (11)
' LCARTON-OF 2" . T

'-CARTON--CONT'A jING: -4-7ROLL -THERMO' LAGo-'-
440-75 HI TEMP FABRIC SIZE:'42 INCH X E

* reght jSub.
bo Corn;bon

8 00 QLb"'-

400 LB'.

77=O"LB"

Cltas or
Rate

I or0V4'50r; m I ,-en Ie~

'7

7r1800--1111, �z1� �� S��

7777717'

1 ~-

17

1k777

-f XLe f, ,

.: . -. . .,. ,I ....
'L..O - A.-I:b.

lb. .

r0 YDS. 30 LB .

Ctieck
Goismn

-, -

g

-777 SW~
7T 77--

=T

The fibre boxes use= tor thts shippment conform to the specifications set forth in the box maker's certificate thereon, and ali other reqluirements of Rule 41, of the Consolidated
mnight Ctassif'icati~ni

This is to certify that the above named articles are properly classified, described packaged, marked and labeled, and arm in proper condition for transportation, according
o the applicable regulatfons of the Department of Transportation
If the shipment moves between two ports by a carrier by water, the law requires that the bill of lading shall state whether it is 'carrer's or shipper's weight'
'Shipper's imprint in lieu of stamp; not a part of Bill of Lading approved by the Department of Transportatron.

4OTE-Where the rate is dependent on value, shippers are required to state specifically in wnrting the agreed or declared value of the property.
.-he of the property is hereby specifically stated by the shipper to be not exceeding

NftS -E NT IS CORRECTLY DESCRIBED. 's r . r. 'i *'r i.
n.-O... - . . .. -n .-

.O WE I IS LBS d e w 30 easniren , T Pi,
;ORRECT WEIGH-T IS LBS h~30 Z.i. O llra a 0 Per S

Subject to Section 7 of
conditions of applicable bill of
lading, if this shipment is to be
delivered to the consignee
without recourse on the
consignor, the consignor shall
sign the following statement:

The carrier shall not make
delivery of this shipment
without payment of freight and
all other lawful charges.

Per
(Signature of Consignor.)

If charges are to be prepaid,
write or stamp here, "To be
Prepaid."

Received $ to
apply in prepayment of the
charges on the property
described hereon.

Agent or Cashier

Per
(The signature here

acknowledges only the amount
prepaid.)

Charges Advanced:

$
C C0. ID. SHIPMENT -
. I. . . .- -

C. 0. D. Amt.

Collection Fee _ _ _

Total Charges

THERMAL SCIENCE, INC.

HM

ooorpe-�' 5

- "A

No
Packages

~"T'~9 ,My

-
l - -

t 
f

~-

Agent, PerShipper, Per,



THERMAL$51 SCIENCE
INC.
SHIP TO:

PAGE 1 OF X

PACKING LIST

OMEGA POINT LAB.

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

TENIFATURE RECORDER NO: NA

'rYYrAT Cn n'PPAr'ArT-(. 3 PALLETS

P.O. # TEST ARTICLE

RELEASE NO__

DATE. 7 OCTOBER 1994

BILL OF LADING:

MIODE TRUCK LINE

DYNAMIC TRUCK PPD
CARRIER.

CHART TAPE NO:-

(ZR Tl 7 WPZT-n

NA

1000 T.1C
vA revXI%-. %-r r . - - -- xv-, .- d*.

PRODUCT NET BATCH NUMBER OF ITEMS

DESCR ION QUANITY LOT NUMBER PER BATCH/LOT

TEST ARTICLES

3 INCH CONDUIT U SHAPE 1 NA 1

* N 1 PALLET

3 INCH CONDUIT STRAIGHT 1 NA 1
10 FT.
1½ INCH CONDUIT STRAIGHT 1 NA 1

10 FT.
(ON 1 PALLET

18 INCH CABLE TRAY 1 NA
12 FT.

(ON 1 PALLET

____ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ _ _ ___ ___ ___ ___ H TEAD _OF S P N

Aid



THERMAL451SCIENCE
3 - INC.

SHIP TO:

PAGE I OF _t=
PACKING LIST

OMEGA POINT LAB. P.O#

16015 SHADY FALLS RD

ELMENDORFF, TX 78112

TEST ARTICLE

REBASE N _ __

7 OCTOBER 1994
DATE z

BILL OF IADING L

NODE ,-
TRUCK LINE

CARRIER.-
DYNAMIC TRUCK PPD

TEMPERATURE RECORDER NO : NA

TOTAL NO. OF PACKAGES: 1 PALLET

CHART TAPE NO:-

GROSS WEGHT:

NA -

800 LB. LBS

PRODUCT NET BATCH NUIMBER OF iTEMS
DESCIPTION I QUANITY LOT NUMBER I PER BATCH/LOT

. LUMNS 16 X 50

10 X 49

3 FOOT LONG/

(ED TAYLOR)

3

1

NA

NA

3

1

'A70

-
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PAGE 1 of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

T=2ERATURE RECORDER 007763 CHART TAPE NO.

TOTAL NO. OF PACKAGES 5 PCS. GROSS WEIGHT

PRODUCT DESCRIPTION

THERMO LAG 330 PREFABRICATED
PASTELS
SIZE: 4.' x 61½' NOMINAL
THICKNESS: 1.250" + 0.250"

ITEM 1

QUANTITY

7 PANELS

1

8 PANELS
(ON 1 PALLET)

BATCH NUMEER

F94-08021

F94-08022

NO SHELF LIFE ON PANEL

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/c Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos. -

LiLt i2�'AQ� I
bAVID O'BRYANT/

DATE OF SHIPMENT: 7 OCTOBER 1994
BILL OF LADING: 21494
MODE OF TRANSPORT: DYNAMIC TRUCK PREPAID

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

27

3805 LB.
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PAGE 2 of 7

PACKING LIST

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330-1 SUBLIMING
COATING

TROWEL GRADE

ITEM 5

EXP. DATE: MARCH 1995

QUANTITY BATCH NUMBER

500 LB.
(10 x 50 LB.

PAILS)

1 x 5 gal. pail containing temp. recorder

SHELF LIFE SIX MONTHS FROM DATE OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F AT ALL TIMES

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

tAVID O'tRYAN'T /
i MANAGER OF QUALITY CONTROL

DATE OF SHIPMENT: 7 OCTOBER 1994
BILL OF LADING: 21494
MODE OF TRANSPORT: DYNAMIC TRUCK PREPAID

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

94-08008



'Er
PAGE 3 of .7

PACKING LIST

AND

PURCHASE ORDER NO.

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 770-1 COATING

TROWEL GRADE

QUANTITY BATCH NUMBER

1000 LB.

(20 x 50 LB. PAILS)

94-09009

ITEM 6

EXP. DATE: MARCH 1995

SHELF LIFE SIX MONTHS FROM
DATE OF SHIPMENT

STORE ABOVE 32 F AND BELOW 100 F
AT ALL TIMES

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

g 1'4fX

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

DAVID O 'RYANT /
MANAGER OF QUALITY CONTROL

7 OCT. 1994-
21494 -
DYNAMIC TRUCK PREPAID

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

P - C
Li:;-)



PAGE 4 of 7

21494151

CUSTOME

T? AT T T'¶7 ATTmUYD TTV

OMEGA POINT LABORATORY

DAT- OF SE7L-EMZT

PURCEASE ORDER NO:*

7 OCTOBER 1994

CONTRACT TV 92362V

16015 SHADY FALLS.ROAD

ELMENDORFF, TX 78112 -

PRODUCT DESCRIPTION:

RELEASE NO:

.CUSTObER PART NO:

THERMO LAG 330-1 SUBLIflING COATING TROWEL GRADE

LOT NUMiBER

94-08008

QUANTITY

500 LB.
(10 x 50 Lb.

PAILS)

TEST NO:

A-2

A-3

DESCRIPTION

WT/GALLON

pH

ANALYSIS

10.01

SE CIFICATION

10.5 + 1.5

8.31 8 +

EXP. DATE: MARCH 1995

ITEM 5

S=: F LIFE: SIX MONTHS FROM DATE OF SHIPMENT
STORE HiATEP-iTL ABOVE 32 AND BELOW 100 0 F AT
ALL TIS

TaIS IS TO CERTIFY TEAT THE ABOVE DESIGNATED EATERIAL EAS BEEN TESTED ARD DID COMPLY

EfPTE LISTED SPECIFICATIONS WHEN SUPPLIED. THE MATERIAL IS SUBJECT TO THE CONDITIONS
O[ISTED ON TSI'S INVOICE. THE ABOVE IS A COPY OF INFORMATION ON FILE AND THE LOT

ACCEPTANCE DATA 4S AVAILABLE FOR EXAMINATION.

REVIEWED BY: DATE: 7 OCTOBER 1994 PAGE NO. 1

j e INJNJ K Fr.H.-v A I .Ir. t111, ,

A - X
q " ,,

0 -

CERTIFICATE OF ANALYSIS
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PAGE 5, of 7

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBFR 1994

TE{PERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION QUANTITY BATCH NUMBER

THERPMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 1"
THICKNESS: 1.250" + 0.250"

ITEM 11

NO SHELF LIFE ON CONDUIT

3 PCS.
6
3
4
1
7

24 PCS.
(IN 1 CARTON)

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DAVID 0 BRYANT

M.ANAGER OF QUALITY CONTROLDATE OF SHIPMENT: 7 OCTOBER 1994
BILL OF LADING: 21494
MODE OF TRANSPORT: DYNAMIC TRUCK PREPAID

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

F92-06031
F93-06008
F93-06046
F93-09045
F93-09069
F94-0802i
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PAGE 6 of 7

'Er PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED
CONDUIT SECTIONS

.I'

SIZE: 2"
THICKNESS: 1.250" + 0.250"

QUANTITY

3 PIECES

BATCH NUMBER

F94-08021

F94-0802213

16 PCS.
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

ITEM 12

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

,.KLL .< Wym
DAVID -O'RYANT-IT--"
MANAGER OF QUALITY CONTROL

DATE OF SHIPMENT: 7 OCTOBER 1994
BILL OF LADING: 21494
MODE OF TRANSPORT: DYNAMIC TRUCK PREPAID

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

AND

CERTIFICATE OF CONFORMANCE

PURCHASE ORDER NO. CONTRACT ORDER NO. TV92362V DATE: 7 OCTOBER 1994

TEMPERATURE RECORDER SEE PAGE 1 CHART TAPE NO. SEE PAGE 1

TOTAL NO. OF PACKAGES SEE PAGE 1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION QUANTITY

THERMO LAG 440-75 HIGH
TEMPERATURE FABRIC

BATCH NUMBER

1 ROLL NA

SIZE: 42 INCH WIDE X 60 YDS.

ITEM 14

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

1 /v~cJ __X Sg7

DATE OF SHIPMENT:
BILL OF LADING:
MODE OF TRANSPORT:

I

7 OCTOBER 1994
21494 '

DYNAMIC TRUCK PREPAID

DAVID O'BRYANT' /

MANAGER OF QUALITY CONTROL

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

-
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MATERIAL SAFETY DATA SHEET
PRODUCT NAME: ThermnoLag 330-1

I
THERMAL SCIENCE INC
2200 Cassens Dr
Fenton, MO 63026
PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED.: 8124/89
DATE REVISED: 77189
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2-
SLIGHT 1 FLAMMABILITY HAZARD oMODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

PRODUCT NAME:

PRODUCT CLASS:

SECTION I - PRODUCT TDFNTMFCATO

Thernolag 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 n - PHYSICAL DATA

APPEARANCE AND ODOR :Milcy white pasty mastic, ammoniacal odor

BOIING PONT (at 760 mm Hg): 220-240 F
VAPOR PRESSURE (at 20C or 68F): nil
EVAPORATION RATE (ether = 1 ) much slower
VAPOR DENSITY ( air= 1 ) : 0.6
Volatile Organic Content (VOC): < 0.1 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:

SECTION m - HAZARDOUS COMPONENTS

TRADE NAME CAS # PERCENT
rl V 1nT T T1X
C a Xilic Iquam Iar 1A Ard ALiH -VCrYstalline Silica (ouar!!7) I '1A"n'- n AL1I I cmTI

OCCUPATIONAL EXPOSURE LfMITS

(total dust)

(respirable dust)

Ammonia
Fibrous glass,continuous filament

1336-21-6
65997-17-3

<0.1 %
1-5 %

(total dust) 15 mg/mn3  10 mgnm3
(respirable dust) 5 mg/rm3

' Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372Carcinogenicity of Silica: NTP- No IARC: Yes Z List: Yes OSHA Reg: Not as carcinogenAppears on Table Z-3 for Mineral Dusts in 29 CFR § 1910.1000
IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans(vol 42,1987) concludes that there issufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and there is limited evidence for thecarcinogenicity of crystalline silica to humans. IARC Class 2A.
Carcinogenicity of fibrous glass: NTP: No IARC: Yes Z List: No OSHA Reg: NoIARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.

30mzX 3
%5SiO2 +2
10 mgm 3

%SiO2 +2

50 ppm

0.1 mg/m3

25 ppm

Page 1 of 3
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430
MATERIAL SAFETY DATA SHEET PRODUCT NAME: ThermoLag 330-1

SECTION IY - FIRE AND EXPLOSION HAZARD DATA

FLAMMABIlITY CLASSIFICATION FLASH POINT: None
OSHA: Non-combustible TEST METHOD:
DOT: Non-combustible

FLAMMABILITY LIMITS LEL: -. NA UEL NA

EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not burn but will smoke and spatter if exposed to flames.
Firefighters must use self-conained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal oxidative decomposition can produce toxic gases, includingoxides of nitrogen and carbon monoxide.

SECTION V - REACTTViTY DATA

STABILITY | UNSTABLE CONDITIONS TO AVOID: Not applicable
I STABLE XI

INCOMPATIBILTY (MATERIALS TO AVOID) : Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR CONDITIONS TO AVOID: Not applicablePOLYMERIZATION WILL NOT OCCUR X

SECTION VI - HFALTH HAZARD DATA

THRESHOLD LlIM[T 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 iritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,headache and nausea
Swallowing:

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continously for 15minutes. Consult medical personnel.If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse.Destroy contaminated shoes. Consult medical personnel if swelling or reddening occurs.
If Swallowed., If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VI - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill withinert material (sand, earth, ect) and transfer the material to containers for recovery or disposal. Keep spill out of sewers andopen bodies of water. Floors may be slippery, care should be exercized to avoid falls.

WASTE DISPOSAL METHOD: Burn in adaquace incinerator or bury in an approved landfilL

0
SECTION M - SPECIAL PRQTFCTION INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

Page 2 of 3



MATERIAL SAFETY DATA SHEET

g ESPIRATORY PROTECTION: None required if good ventilation is maintained Odhwise wear MSHA/NlOSH approved
kirator suitable for vapor, mist or dust concentradons encountered.

PROTECnIVE GLOVES: Impervious, coton lined rubber EYE PROTECTION: Safety glasses.

SEMC ON TX - SPECIAL PRFCAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adaquate ventilation. Prevent prolonged
brathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reah of children.

STORAGE TEMP. MAX 100 F MIN 32 F

OTHER PRECAUTIONS:

The Information and recommendations contained herein are based upon data believed to be correct.
However, no guarantee or warranty of any kind, express or Implied, Is made with respect to the
Information contained herein. It Is the 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: Thermi-ag7 330-1



MATERIAL SAFETY DATA SHEET
PRODUCT NAME: Thermo-Lag 770

THERMAL SCIENCE, INC.
2200 Cassens Dr.
Fenton, MO 63026

PHONE: (314) 349-1233
EMERGENCY PHONE: (314) 349-1267

DATE PRINTED: 9/24/92
DATE REVISED: 1/15/91
By A. Thorpe

HMIS HAZARD RATINGS
LEAST 0 HEALTH HAZARD 2
SLIGHT 1 FLAMMABILITY HAZARD o
MODERATE 2 REACTIVITY HAZARD 0
HIGH 3 MAXIMUM PERSONAL
EXTREME 4 PROTECTION B

SECTION I - PRODUCT IDENTIFICATION

PRODUCT NAME:

PRODUCT CLASS:

Thermo-Lag 770

Latex Fire Resistive Coating

D.O.T. HAZARD CLASS:
D.O.T. Shipping Name:
D.O.T. UN Number

none
Cold Water Paint
none

SECTION I - PHYSICAL DATA

APPEARANCE AND ODOR :Milky white, pasty mastic, no odor.

BOILING POINT (at 760 mm Hg):
VAPOR PRESSURE (at 20'C or 680F):
EVAPORATION RATE (ether= 1 ):
VAPOR DENSITY ( air= 1 ) :
Volatile Organic Content (VOC):

220-240 F
nil

much slower
0.6

0.18 lb/gal

SPECIFIC GRAVITY (water = 1):
WEIGHT PER GALLON (lbs.):
PERCENT VOLATILES BY VOLUME:
SOLUBILITY IN WATER:
pH

SECTION m - HAZARDOUS COMPONENTS

Ethylene Glycol

* Vinyl Acetate

Fibrous glass,continuous filament
(total dust)
(respirable dust)

PERCENT
BY VOLUME

q p p

107-21-1

108-05-4

65997-17-3

1.2%

<0.15

2%

OCCUPATIONAL EXPOSURE LIMITS
OSHA PEL ACGIH TLV

10 ppm
20ppm STEL

15 mg/m3

5 mg1m3

50 ppm

10 ppm
20ppm SHORT

10 mg/m3

* Indicates toxic chemicals subject to the reporting requirements of Section 313 of Title III and of 40 CFR 372
Carcinogenicity of fibrous glass: NTP: No IARC: Yes Z List: No OSHA Reg: No
IARC categorized fibrous glass as not classifiable with respect to human carcinogenicity.
Vinyl Acetate Monomer, a residual componet of this product, is a possible human cancer hazard based on tests with
laboratory animals. Vinyl Acetate has not been identified as a carcinogen by NTP, IARC or OSHA. Total residual monomer
does not exceed 0.15%.

Page 1 of 3
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MATERIAL SAFETY DATA SHEET

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY CLASSIFICATION
OSHA: Non-combustible
DOT Non-combustible

FLASH POINT: None
TEST METHOD:

FLAMMABILITY LIMITS LEL: Not Applicable UEL: Not Applicable

EXTINGUISHING MEDIA: Non-flammable (aqueous emulsion).

SPECIAL FIRE FIGHTING PROCEDURES :Wet Product will not burn but will smoke and spatter if exposed to flames.
Firefighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS : Sealed containers may rupture if overheated. Cool with water spray.

HAZARDOUS DECOMPOSITION PRODUCTS : Thermal oxidative decomposition can produce toxic gases, including
oxides of nitrogen and carbon monoxide.

SECTION V - REACTIVITY DATA

STABILITY | UNSTABLE CONDITIONS TO AVOID: Not applicable
I STABLE |X|

INCOMPATIBILITY (MATERIALS TO AVOID): Strong Oxidizers, Strong Bases

HAZARDOUS MAY OCCUR CONDITIONS TO AVOID: Not applicable
POLYMERIZATION |WILL NOT OCCUR X I

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPOSURE:
Eyes: Direct contact with product may result in eye irritation.
Skin: Prolonged or repeated contact with product may cause skin irritation.
Breathing: Excessive inhalation can cause irritation of the mucous membranes of the nose, throat and respiratory tract,
headache and nausea.
Swallowing: Excessive exposure may cause central nervous system effects, cardio-pulmonary effects, and kidney failure.

FIRST AID PROCEDURES:
If in Eyes: Flush with flowing water immediately and continuously for 15 minutes. Consult medical personnel.
If on Skin: Thoroughly wash exposed area with soap and water. Remove and wash contaminated clothing before reuse..
Consult medical personnel if swelling or reddening occurs.
If Swallowed: If conscious, give two glasses of water to drink. Get immediate medical attention.

SECTION VHI- SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Keep unnecessary people away. Contain spill with
inert material (sand, earth, etc.) and transfer the material to containers for recovery or disposal. Keep spill out of sewers and
open bodies of water. Floors may be slippery, care should be exercised to avoid falls.

WASTE DISPOSAL METHOD: Burn in adequate incinerator or bury in an approved landfill.

Page 2 of 3

PRODUCT NAME: Thermo-Lag 770



MATERIAL SAFETY DATA SHEET

SECTION VIM - SPECIAL PROTECTION INFORMATION

VENTILATION TYPE: Mechanical local exhaust at point of mist release is preferred.

RESPIRATORY PROTECTION: None required if good ventilation is maintained. Otherwise wear MSHA/NIOSH approved
respirator suitable for vapor, mist or dust concentrations encountered.

PROTECTIVE GLOVES: Impervious, cotton lined rubber EYE PROTECTION: Safety glasses.

SECTION TX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use only with adequate ventilation. Prevent prolonged
breathing of vapor or mist. Prevent contact with eyes. Do not take internally. Keep out of the reach of children.

STORAGE TEMP. MAX 100 F M]N 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
feorthe 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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Q/A RECEIVING REPORT
T, l /IVA

CLIENT/PROJECT NUMBER -I i l5- -S51
RECEIVED FROM f20
PRO.JECT I OCATION Omeana Pnint Labs

REPORT NUMBER 144 -_I ____

DATE RECEIVED l i- 14 -24
DATE INSPECTED I 6 - /4 -9 4

.- a, A 1E A c-j . -- t--71
*INbFhLU I FU bY L. l!ILpi

QUNIYCOMD CERT. ACPAC
-- QUNTITYMATL REGD CONTAINER EXCEPTIOIN,ITEM DESCRIPTION P.O. NO. Q I.D. NO. Y/N Y/N INTEGRnAY REMARKS

O r .e f'( Pt n Accedt Hold Rin

-r70 4&A - 5 ez FqA-Db'o - - < __ - =

Y Gm t k" lYO q-vb

b&~ u "~Jk q-~~ '-IV -I )

__ -- - == -c 7'

.C 7

FORM
1/29/93

Cl
cri

CLIENT/PROJECT NAME



I nla anarrmru Unurn Impresion. end rtained by the Agent

RECEIVE, subject to the classifications and tariffs in effect on the dea of the blewe of this Shipping Orde r, . "
Sth crerty desorbed below in aesaent oood 0id5, eieo as rnted (ceints and CaKR dI c ad tof packages iknswn). tmixted. consigned. and deosred as hdicated bew. tchi said carner (to5 vlen corer i be a 9
tihnuihoe d tctis rac t as -ans aM any Dw or a oqxrat I to tmsesan of te pronery uncaer Vt cntract) agesrt to aly td ustaual placoe o deilwwy ai sa d deinartffl d on dt rule, cthwarwis delir lo rltber curort f She
ise is said diestnaten. S Ai n'iAty agreed. as to each carinter d an or any d Said propers oal at any porln od said mute to destatir aid a - ta eanh party at any tere iterested in tA or any of said pre. VW eGwe w e
to be perlwied hee rider shalt be sublct to all theisnie Wm and =red nse of Sn Linlarri Oastec Strait rlro Ladein st for il th UrtrenU Frrn l Oaihti .sait carion n esc at Wt s data hfI td, I Site t ai on r ra rs.1eter tihipt w or
21 athe aplicabed ths canter cldtisaid tr tandi t rif S 0 ais a on carterW S tlni Shwr lhsrer Ctos toit he a lander tih asw tent aid cinclitof thS ssil bii of ash tent in St cadiot or Wl teft pesma

Ste Satuportatast c 55 Vai, inet. ale Ste said terme aid crtlftbne st thsby wgeed %s by Ste shi~pper ad soepied lor hnntsa arid h. asaig

Consigned to

Destination

Route
Deliverinq Carrier.

HM

TF.NTSFFVAILLKrY AUTHORITTY % M~EGA POINT LAB?
16015 SHADY FALLS RD

ELMENDORFF, TX 7S112

KIND OF PACKAGE. DESCITiON OF ARTICCt.ES SPECAL MAS AND EXCEPOONS

State of County of__
- , -* A - . I

Vphhir~lp nr r~ar initial No.. II. ''-- .
*eht (Sub.

I Cornection
Class o,

Rate

4 '.P-

* . -77'77'-- a-7,.7

-,n'-camm~s~rrr17 m

77 7 7 -- a, - -- 17-

~st ~ %4i. '-' -5 ~T

t The fibre boxes used for this shipment conform to the specifications set forth in the box maker's certificate thereon, and all other requirements of Rule 41. ot the Consolidated
Freitht Classification.

tThis is to certify that the above named artictes are property classified, described. packaged, marked and labeled, and are in proper condition for trnasportation, according
to the appticabte regutations of the Department of Transportation.
'H the shipment moves between two ports by a carrier by water, the law requires that the bill of blding shalt state whether it is 'carrier's or shipper's weight."
t Shipper's iripnnt in lieu of stamp; riot a part of Bill of Lading approved by the Department of Transportation.
NOTE-Where the rate is dependent on value, shippers are required to state speiaficaty in writing the agreed or declared value of the property.
The agreed of declared value of the property is hereby specificalty stated by the shipper to be not exceeding

THISJ ENT IS CORRECTLY DESCRIBED.

C -, -WEIGHT IS

-11. m . ,a at- e - i- niie - -P. emns-" tW.

-. ft .. a- - O-i-i d 1-ee* NOTE eee

LaS. I -,S Ot 5Wt i
-hipper

bubject to .Section 7 of
conditioroFdipptfablerbill-of
lading, if ishipment is to be
delivered to the consignee
without recourse on the
consignor, the consignor shal
sign the following statement

The carrier shall not make
delivery of this shipment
without payment of freight and
all other lawful charges.

Per--~
(Signature of Coonsignre.)

If charges are to be prepaid,
write or stamp here, "To be
Prepaid."

Received $ . . tc
apply in prepayment of thE
charges on the propertl
described hereon.

Agent or Cashier

Per
(The signature here

acknowledges only the amount
prepaid.)

Charges Advanced:

$
C -O. D.SHIPME_4T

C. 0 D. Amt.

Collection Fee__

T otal twlage&'-<-'s'i-< ,......~s~~ and.. re,-o>.tai this Shpig-~e

TIRA l£E, I N C S h p ePrhan d retain this Shippimg OrderTHERnM SCIENE INC. Shipper, Per _ ______s o shupr1r 2niginal Bill of Lading.

Permanent post office addres of, 20 CZen D..St ousMO632

I
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ur
PURCHASE ORDER NO. -

T2EPERATURE RECORDER

PAGE 1 of 2

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V

-NA CHART TAPE NO.

TOTAL NO. OF PACKAGES 5 PIECES GROSS WEIGHT

DATE: OCTOBER 1994

NA

5000 LB. - --

PRODUCT DESCRIPTION QUANTITY

THERMO LAG 770-1 PANELS
SIZE: 40 INCH X 94 INCH
THICKNESS: 3/8 INCH

5 PANELS

40

18

BATCH NUMBER

F94-08026

F94-08030

F94-09009

63 PANELS
ITEM 4

NO SHELF LIFE ON PANEL

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

DATE OF SHIPMENT: 12
BILL OF LADING:
MODE OF TRANSPORT:

DAVID O'BRYAN/T

OCTOBER 1994 MANAGER OF QUALITY CONTROL

21499 -
DYNAMIC TRUCK PREPAID

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answerback: TSI UR) * Telecopier (314) 349-1207
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PURCHASE ORDER NO. -

TEMPERATURE RECORDER

PAGE 2 of .2

PACKING LIST.

AND

CERTIFICATE OF CONFORMANCE

CONTRACT ORDER NO. TV92362V

NA

DATE: OCTOBFR 1994

CHART TAPE NO. NA

TOTAL NO. OF PACKAGES SEE PAGE.1 GROSS WEIGHT SEE PAGE 1

PRODUCT DESCRIPTION

THERMO LAG 330 PRESHAPED CONDUIT
SECTION

SIZE: 4 INCH
THIC-K0ESS: 1. 250" + 0.250"

ITEM 13

QUANTITY BATCH NLEU1ER

F94-080218 PCS.

8 PCS.
(IN 1 CARTON)

NO SHELF LIFE ON CONDUIT

This is to certify that the above listed THERMO-LAG Materials shipped under
Contract Order No. TV92362V, to Omega Point Laboratories, San Antonio, TX,
Meet the requirements of Thermal Science, Inc. manufactured and written
Quality Control specifications for Tennessee Valley Authority c/o Omega
Point Laboratories, 16015 Shady Falls Road, Elmendorff, TX 78112. This
material does not contain asbestos.

VAVID dRYANt
MANAGER OF QUALITY CONTROL

DATE OF SHIPMENT: 12 OCTOBER 1994
BILL OF LADING: 21499
MODE OF TRANSPORT: DYNAMIC TRUC K PREPAID

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



Q/A RECIING REPORT
CLIENT/PROJECT NAMET\VA (Ths l
CLIENT/PROJECT NUMBER I I a!l D / -Fp[)
RECEIVED FROM TVA
PROJECT LOCATION Omega Point Labs

, REPORT NUMBER 1 jA4 ( -' l a
DATE RECEIVED 5- -)
DATE INSPECTED 5 -31 -4-
INSPECTED BY:_

FORM
1/29/93



q

JBN--.SWEC-R4-'7"*65
4/5/94 I-TEM

E-E
rRAILGHT, M ArLf::� 11 DE

C E N T E R SH O f;:-Tj I P PE D.,
r 47 , 21
3E RAIL X12 -1-01NIG

DM 21.0
��CEJ.j AY. FELECTRIC L I RE

:'Mq TE�,!TlG

EA



EL iEND )2 PUOY FALLS 6 RI)

0-A1n & 6702 rX
*"IF-OSEE VALLC'Y AuJr,2t,,

JATTS 
IR NUCLE I

B NUECAIY R PLANT z

00994265 TNa 7"3J
CAR I ?



Q/A RECEIVING REPORT
-- . ,1 ., .

CLIENT/PROJECT NAME I > I / I VA

CLIENT/PROJECT NUMBER | l - l71Ig 9b+-?1
RECEIVED FROM 1*U A:
Dnfl IIrIT I ACATIANI Omann Pnint Labh

REPORT NUMBER 1 39 -- t1l 9t 6 Z
DATE RECEIVED 7- I,-s1
DATE INSPECTED _7-_ _-__

-n.ar -l n . ')--, --

0 TIY AT RD C ONTA. E ACCEPTANCEUA ID. NO. U YIN INERw

ITEM DESCRIPTION P.O. NO. a 111 __I.D. NO,_ YN In EOn Ty EXCE E REMARKS
________________________________O rdor R.. 'd n n M HL d

'I C&ML W5A E- lb - 57) -- - - - - - D

J -Lt- 51 -Y -
I."t 8 1 i0/.iA 0~-C-LLWC )! ± -3 Pre

It -jj D 1 517 X Ii _

,."Q o JQ ct 5139zS Y s1 AX L
__ _ _-- - __MA d A &

3hA 9 be, s k I 0 GAL 34 L )k t- c-

3/4 "q O AL tJA i l DALLA 34 ELL .

___ DI PL'nj-oL A - yJ __ -

__0 A_ C Pu~JoAv L qv )"
YA Z\ NA A - - u te=

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

FORM
1/29/93
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TVA 144 (FD.5.70)

SHIPPING TICKET No. S5694-0ff75

SHIPPER TINNISSIN VALLEY AUTNORITI OF
FA 1ORIINT -T919 AL 35611 7114 ig94

SHIPPING nBRONS TiEzy NuCEAR ?LANTSTOR EROOM AUTHORITY DA" 0LIn'wffC-N&PS-5FNP
TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

w ECA POINT LAB DEBIT

16015 SHADY FALLS tROD

ELM DOXF, TX 78112-9784

BILL TO
CREDIT

ITEM QUATITY DESCRIPTION PSC -ITEM No. QULANTITY UNIT UNIT AMOUNTITMODRDBIN No. DELIVERED UNT PRICE AON

I CONWIT, C-CLAMP, I, 1512 16 IA
2 CONDUIT C-CLASP, 2', S51S 16 EA
3 CONDUIT C-CLARP, 2.5k, 1516 3 NA
4 CONDUIT C-CLAMP, 3k , #517 12 EA
S CONDUIT C-CLARP, 4a, 1519 53 EA
6 CONDUIT C-CLAMP, 5', 520 3 EA
7 JUNCTION BOX, IA3L6093612LP 2 NA
a ELBOW, 90 BIG, 3/4", STZEL, #GAL3 ELL 1 LA
9 ILROW, 90 DIG, 3/4-, ALWN. IALU34 LL I EA
I ALSOV, 90 DEG, 4% STEIL, IGAL41L 7 NA
I CAP, I, tPLC100I 2 EA
I CAP , , 2 PLG200A S EA

CAP, 3", 1PLG300A I IA
COUPLING, 3/4", ALINUM 2 IA

I CONDUIT OUTL7, 4-" 7 IA

OA-0

1F** 1023000

FOR THERNO-LAG 7111 TESTING

3 PALL"S I 1056L3
SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED

* SHIPPING NOTICE

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE, TO CONSIGNEE UNDER
SEPARATE COVER.

METHOD OF7 / I4 Ii 9 4 G. B. L. No. TV WIA SHIPMENT - lUZ ax

TO BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COST MATERIAL RM D. p9
CARRIER'S NAME OF

CHARGE CARRIER
DELIVERY MATERIAL CHECKED

CHARGES IN BY
TOTAL STORES LEDGER

COST POSTED BY
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A o 3r

5/20/94
TO:

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied to you by the TVA Browns
Ferry Nuclear Plant in support of the Thermolag Fire and Ampacity
Testing your facility is working on.

If you have any questions or need additional information
please contact D.P. Burrell at 205-729-7589..

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant



.N
.- s -',

Q/A RECEIVING REPORT
CLIENT/PROJECT NAME I E1 / I V IA
CLIENT/PROJECT NUMBER ll,-c7 ITTs-&7
RECEIVED FROM dT' A
PROC).FT LOCATION Omeaa PointLabs

MAR
Y/N

CERT.
RECO
Y/N

cOaMt~R
INTE-GrnY

REPORT NUMBER I38L - I_____
DATE RECEIVED L--?aR-2l 4

DATE INSPECTED________
INSPECTED BY: jkb5R

JIO

FORM
1/29/93

-

I



0/A RECEIVING REPORT
CLIENT/PROJECT NAME T7JA-- TS I
CLIENT/PROJECT NUMBER I l I.. t -7T 5
RECEIVED FROM T"JA
PROJ.ECT I OCATIQN Omeaa Point Labs

REPORT NUMBER I 3'5T -- I al C
DATE RECEIVED _ _p - _3 - __ 4
DATE INSPECTED __- __ -___4_

INSPECTED BY: 0-

PL I olb
CD
,.]

FORM
1/29/93

I



Q* oA 0o Q/A RECEIVING REPORT
CLIENT/PROJECT NAME T-Vp /s - REP

CLIENT/PROJECT NUMBER II -),u to
RECEIVED FROM ZEVA -
PROJFCT LOCATION Omeaa Poi

FORM
1/29/93

r---r- 1 i
I I �;-,b

-,� ae P. 0-f 0- lc�o)

"" 0



IVA 144r S-JO,

TINNISEE VALLAY AUMLRlITY
SHIPPER

SHIPPING TICKET

xi
POINT
OF ORIGIN

R, ATMs , AL. 35611 5-25-

SHIPPING
STOREROOM awiWSm Vitty nuILZhk PLOT 'AUTHORITYDM OLMVR, SWPV.,- WS7

TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

M 0 P T LDEBIT

16015 SHAD FAL WDh
EIMMAY, TX 78112

BILL TO
CREDIT

ITEM QUANTITY DESCRIPTION PSC - ITEM No. QUANTITY UNIT PRI AMOUNTODRDBIN No . DELIVERED UNT PRICE AON

1 2 Coduit, 3/4" Alina AW--44 2 PC
2 .5 Cduit, 2" Alvumim AW-543 5 PC

3. 1 CondultC, 2.5M Al. Sava IN- .2U I PC
4 . 2 Conduit, 3" Altium RDJ-089A 2 PC
5. 22 Conduit, 4" Alwainus BEV-037A 22 PC
6. 2 Coudaft, 314' Stl (AD-014Y) AVD-014Y 2 PC
7. 21 I Conduit, I' Stj (AD-015W) . D-015W 10 PC
S. 5 Condult, 3" st ' -PCVL 5 C
9. 14 Conduit, 4" Sti AXD-,2Q0 14 PC

1a. 1 Coadult, 5" sti SIY-741J 1 PC
11. 1 Conduit LB, 3/4'1 aluninm BTT-1371 I 1A
12. 5 Canduit L., 2' alumlnua ITY-256W 5 EA

1 I Conduit L8, 2.5 a2uzmam 3TY-260 I i
4 Conduit LB, "2 alnimnm B3T-z65V 4 EA

15. 1 Conduit LB, 3J4" Stl 3T..- I
16. 1 2 Conduit La, 1 Stl 3RX-778C 2 IA
17. 7 Conduit L3, 4" Stl ITY-191 7
13. 2 C0oault Couplig, 3/4 Stl MY-325X 2 NA
19. 4 Conduit Gouplug, 1" sd 3LD-53I 4
20. 3 Condsit cowlin, 3" sti KZ-A44 3 Rh
21. 15 Cotuit coupliag, a' Stl RC-65ZA 13 EA
22. 2 conduit Couplingu 3/4" Alw m ! Bn-644C 2 1
23. 5 Conduit CoApl~ng, 2 " Alusaw IV-326V 5 &A
24. 1 Concdt Cmajlins, 2.5" Alumsinu BCW557H 1 EA
25. 4 Conduit compling, r Alunism UT-731P 4 IA
Z6. a Covdult p 4" Alunt IIE T-732 8 u

This material shlipn per am- fn C Dy= of 5-2-94 or I i Test

ZEvBD1E TRA^CIXG #9400031847
QA III
SIPPXD BY OVEUT PUR =SWc=n0 r4k K. iaRIT F. P

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED 5-25- 94 G NA METHOD OF OVEUI=
DAG.EB.HL.PNo.1TV_______________ SHIPMENT

TO BE FILLED IN BY COST MATERIAL RECEIVED _ 19I
'SHIPPING NOTICE RECEIVING OFFICE CARRIER'S A

CHARGE __ _ _ _ __ _ _ _ __ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _
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. 1677 COST POSTED BY

19--

- - 4 �14 b



CONSIGNEE CUSTOMER COPY (BLUE) . < 
T S 3 02-

.- e.INBOUND TRAILER SHIPPER 391 634 025OMEGA2POINT LA 288656 OVNT NUCL~AR PLANT13 SHAHYTFALLB 
E? B ROW JS FERRY RD

~o s S~ O A LS~ o~39 1 634 02.5 ATHENS A 5 1WE OO F'T ?8 1 
;YREB CA ET02521271 (205)729-2000'0# NONE 

OVERNtTE PHONE NUMBER PICK UP DATE ORIG BL# 69400740/ - (216)662-0966 05/25/94 DCT AD OV 0D

;I h a | COLLECT I
THIS AMOUNTDELIVERY RECEI PT ,CO4 1 J 1i1uIl1I0iIIMJJ jIIIIIIIsI.Ic)VER ITE TRANSPORTATION COMPANY |

4 nrsr«. r- .



0/A RECEIVING REPORT
CLIENT/PROJECT NAME I Vft

CLIENT/PROJECT NUMBER . kIL kQ
RECEIVED FROM \XAI
PRO.FCT LOCATION Omena Poir

REPORT NUMBER 1 393 - I1 A110
DATE RECEIVED -5-9- 94
DATE INSPECTED 5 -Io-5-4
INSPECTED BY: (Pit Labs

MAANTITYTr ACCEPTANCE
MUATImA RECDOCONIAMR E~PtNREMARKS

ITEM DESCRIPTION P.O. NO. I.D. NO. YIN YIN INTEGRATY

_________________ 2LI e l.,. - -L- Y22 U2J & I0- -- -

__SM - . --

. - ._ -__ _

- -- - - - - -=-== - -

FORM
1/29/93

C-,
..



[v. 4. t. .-. 7U

SHIPPING TICKET

RAIA WILLIAMS
SHIPPER

SHIPPING NUCLEAR STORES
STOREROOM

13111

POINT SPRING CI? ,T5T 37381 4-21-94
OF ORIGIN 19

MARK WILLIAMS
AUTHORITY-

qp TO o110 POINT >"ISORIZS, ACCT No. (00 NOT INCLUDE TRANSPORTATION CHARGES)

16015 SRADY FALLS ROAD DEBIT

EEND", ITX 71112784 RECORD ONLY

BILL TO
CREDIT

QUNTT -- C - ITE N.T U TTYNI
ITEM BIN No. DELIVERED NUNIT PRICE AMOUNT

THIS MATERIAL TO USED IN A
SNIP PER J.J. PIERCE
HAT 0UG? 01 575 30 714401

Fizz I ESTING PBOIGLAN

iE9 xt--tjXRZXZXXZXtX2EI ZX X XX .

12

1

3

SHIPPING
WEIGHT

CONDUIT 3 leugalT.
720092260

31B.8 90 dSg,3 is
1008122

STRAP RETAINIING 3 to P I
429813

ALL ITEMS QA 3

TUS

AWD-019L

XLN-258A

si3-4091

,. , I II . 1 . -, ' -I 3 - - .

KATEXIABRl 4S ADIO VITT
TRANSPORTATION CHARGES

2

I

3

PC

*8

DATE SHIPPED 4w2X-94 METHOD OF ROTOR19 G. B. L. No. TV_____ SHIPMENT ---

t -SHIPPER'S COPY

RETAINED BY SHIPPER AS RECORD Or SHIPMENT.

1'%0 V Wa. w - w^ r- -' 6 )

t
; , v I



Q/A RECEIVING REPORT

CLIENT/PROJECT NAME TS I / FVA
CLIENT/PROJECT NUMBER UU 0t) -971 97A&847
RECEIVED FROM_ __VA_ _ _
Dmr II=^T I f eATla (mnn Pninl I nhe

REPORT NUMBER I 3il L - I li GO
DATE RECEIVED _7- t _-__ _
DATE INSPECTED 7-/ -' 4
.. c nf r n DV. n 7;:) 

7 7p
rniJJrl, I L'jjtA I IFIq ...... INrrtU DU I tU . JF' - ¶•A?-A-A

NTITY nT.ACCEPTANCE
MARI RECD COWTAIR EXCEP7K)0REARK

ITEM DESCRIPTION P.O . NO. QUANT I.D. NO. CONI Y/ INE<3RIY REMARKS

____ zwf M NA _ 4

____ ,.M A- | ° | IL~L~ 1 
t

=- - - -

3I _- 0 - - --

A v
MA-~~~ 0 C)N qv

.v

FORM
1/29/93

cii
C-,)
C- --

\". 0

-0



TVA 144 .FD-5.70)
TENN ESSEE VALLEY AUTHOR I TY

SHIPPING TICKET

59 Ui ;

No 556-94-.;087

SHIPPER TemNSm VALLEY AMRTRO7IT

&EROOM alffrs FEWY NUCLZAIANT

POINT n-AR GTl 9S. AL. 35611 07/15 94
-OF ORIGIN . .- 19 -

AUTHcmrrv lVal= o.LTv smv. Ws

SHIP TO ACCT No. 00 NOT INCLUDE TRANSPORTATION CHARGES,

WMAG POUT LAB DEBIT

16015 SRADY FALLS RD.
ELZIENOmr, AL 78112 0O)512L

BILL TO
CREDIT

ORDRANTITRIPIO PSC - ITEM No. QUANTITY UNIT
ITEM ORDEREI DESCRIPTION - IN No. DELIVERED UNIT PRICE AMOUNT

1 STEW 3/i4 XAL IBM 4 EA

2 PLUG 2 i2r lEA

fuS XH=RmL SH M FOR T EMELAC TEST.

RET Iwzi i: 94-31.47

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

- S SHIPPED 07/13 19 ___ G. B. L

To BE FILLED IN BY
SHIPPING NOTICE RECEIVING OFFICE

TO BE ENCLOSED WITH MATERIAL WHEN SERIAL NO. OF FORM

NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER

SEPARATE COVER. I 1677

METHOD OF ID IVNo. TV SHIPMENT

I COST__ _ _ _ MATERIAL R D _ 19I
-ARRIERS NAME OF

CHARGE CARRIER
ELIVERY MATERIAL CHECKED
CHARGES IN BY

COTAL STORES LEDGER
COSTA POSTED BY



AIRBILL Oi~~B
USE THIS AIRBILL FOR SHIPMENTS WITHIN rHE CONTINENTAL USA, ALASKA AND HAWAlt PACKAGE
USE THE INTERNATIONAk AIR WABtILL FOR SHIPMENTS TO PUERTO RICO AND ALL NON U.S. LOCATIONS TRACKG E -
QUESTIONS? CALL 800-238-5355 TOLL FREE. TRAKING NUMBER

02 5C ro50 r Q
-Dat -- ,e REC

Pro (YurNam) - I I') / ~'
F Your Phone Number (Very Important) (Recipient's Name) Please Pnnt
I . I t <- - 7y I - ._ , , I

Company DepartmentrFloor No.

Street Address
Tv A - -i -C - - T--

ty State 2P Required

P . 3 -T l 1

IPIENT'S COPY
Recpkeres Phone NUmrmrblIVery Imoo-

C5ompany 7 ; /DepartmentU~loor----- -----------------------------

Esact Street Mtress IWYO Cdeiiroi Del/swe ro Pa B~oxes or P.Dl 'Ip Codes.)

(We Cmaor~~ 'ef----- --- State --- --PRequ---d-
/'1. . -! ' t ''r e >( 7Zip

YOUR INTERNAL BILLING REFERENCE INFORMATON (optional) (First24 charaders will appear on invoice.) IF HOLDATFEDEX LOCATION. Print FEDEXAdoress Here

M e Address

, [fY ENT i15ISer* 2 EMBAseop~rsFceExAocrt.No. 3 Fj1B-11 3,Pany F80E.Acl. No. 4 MEldC10dd Calrd citySte - prurd

11 E3 0O[HERPACKAGING
16 El FEDEXLErTER

12 El FEDEXPAK

13 El FEDEX BOX
14 [I FEDEX TUBE

30 El ECONOMY' 46 [: GOV__

M~aso rre 4 - PACKAGE

DELIVERY AND SPECIAL HANDLING P'C401! WEIGHT ! TOUR DECLAED
|; (e s I, VALUEP. (check services required) one iO S-e.i

Weekday Sorce
t E HOLD AT FEDEX CATION WEEKDAY

PIll 01 SOciiai HI
2 DELIER WEEKDAY

Sarturday Servtce

31 O HOLDATFEDEXLOCATIONSATURDAY
iFtLl in Sersol HI

3 O DELVER SATURDAY
g n SATURDAYPICK-UP

Special Handling

4 O DANGEROUS GOODS (E.a rlW)

6 -1 D~RYICE
O EOilelw Good, Sh0rWr Oyhiar ro Ill r.arreld

1 D2 9 --L-I X - kg.L9I4 IVR

12 1 HOLIDAY DELIVERY (If .1t~
I 1Enmo,,,,

. ...- .,-.-. - ---------

Total Totat Total

i '

DIM SHIPMENTiCh.agraci We,9noL

El .,- -.--- o

L xW x H
*vecybS ,Al

-R"egsvariSoo 3COroesOa0

/ el5SC

2 d'On.;:all Dtrco S - 5 Darron

D Date

E Relua Shipmernt
Q Third Pany [ Chg To Del.
Street Address

State1.� City

Received By:

x
Date/lime Received

b ase Ciarges

C Chg. To Hold ie~rS.aL l

Zip

FedEx Employee Number ,\ISION DATE 30 -
:-i''- '7:-22z - E'.1
IORMAT .I58

158

Reeas
Signature:

41 i 91

(C SERVICES
)00 (Check Onlry one box)

51 EIrOHER
5 L PACKIAGING

56 O FEDEXLETTER-

52 Ol FEDEXPAK-

53 O FEDEXBOX
54 G FEDEX TUBE

"w Olsi r -- O Os

70 ] OVERIGH 80 El TW-A

,ows Lily -in am C* or_ awoyn anyv

I � ( kr � ; -T ; � _; - �* ", - irr

. -

r i

l

I

-
.

Emp. No.

n- I... -rve

III i



j\.

-s I /rzvA
CLIENT/PROJECT NUMBER l )q7 -5 ,
RECEIVED FROM T=VA-
PnR IFCT I nrATION Omena Point Labs

REPORT NUMBER 13__ __l

W7 DATE RECEIVED 1- 7 - 4-'
DATE INSPECTED 2- -
- KIQDEI'% DV. CRVb 'D

* -. iu'.ui~~~~~91 ,3 L.W. I L-LJ LI I . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
__ -- - lr DI.- -

QUNTITY CM Cfl.ACCEPTANCE

ITEM DESCRIPTION P.O. NO. I.D. NO. INC T A'ER x YIPTNN REMARKS

_4 ___ ._____ ____ AL - - - -

l" 9AJI4- 3 NA M t/ Y 6on - -

__ _ _ -- -

- - -

_____ - ---- - - - -==-=-- -

FORM
1/29/93

-401
0/A RECEIVING REPORT

CLIENT/PROJECT NAME

0



Q/A RECEIVING REPORT
CLIENT/PROJECT NAME Ts I / vA, REPORT NUMBER 14?Rq |- l C66
CLIENT/PROJECT NUMBER I t ,_(q)-97 -4e+L73j -?&DATE RECEIVED - ) - 4
RECEIVED FROM LIEMWv- DATE INSPECTED '9- a9 -914
PROJECT LOCATION Omega Point Labs INSPECTED BY: C PiLi II

QUANTITY ~CONID CERT.ACP NE

ITEM DESCRIPTION P.O. NO. Q ANTITNO. MATL RECJ CINER EXCEPTION ACCEPTANCE REMARKS
Order Fnl R n _ __ - -- Acced Hold R-,

A t>AP0 MA 5 o , 0 va uv Y k
A" 1) O Y ) - -

I"A Od&N C-~~--~ ___ C- C'b - Y-= fJ~yv
_ A____ _ it OA 0 9 AJ R7q;j< ' AJ v kfrvJe X

'9/6- 3" tj A 5 c0 Y6 £RS. 6vn a , X I

" 0 Y A). ( - -

.A7

ISPQ04,3. y . 6-jK

__ - - - - - -

FORM
1/29/93

C,11
* ,]



TVA 144 (FD-5-70)

TENNESSEE VALLEY AUTHORITY

SHIPPING TICKET
No. 362-9-9 74 r- j

-fW 3

J.X. WIL4AS POINT NA SPRINGCI, TN 37381 8-249 94OF ORIGIN.

SHIPPING
53RERFOOflnM .AT UR NUCLEAIR PLT AUTHORITY RNDO HALL PRW NM hi.

* TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

WE0 POINT LMRATURUS, IC DEBIT

16015 SUADY FALLS RD
MERFO, D1 78112 01409

AT=: MAUE SALIM

BILL TO
CREDIT

QUANTITY - PSC - ITEM No. QUANTITY UNITITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

1 4 LiB 2"32W 5 PA
2 4 IN GASKET 1m 0p 5 EA
3 1 LG COffA BFP1777 2 PA
4 2-1/2 - 3 IN LB COVER 33T792M 5 V IA,
5 2-1/2 -3 IN. L ASKET BG?836C 5 EL-
6 1 IN GASKET PQ043N2
7 *21N GASKET BG73OW 3 V EA
8 2 IN LB COVER AQP157N 5L- VA

QA LEVEL III

FOR. TESTIN~G

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES GFC

DATE SHIPPED 8-29 19 9 4 G. B. L. No. TV METHOD OF

B-INSPECTOR'S COPY I CERTIFY THAT THE ARTICLES OR SERVICES LISTED ABOVE
HAVE BEEN RECEIVED IN QUANTITY AND QUALITY SPECIFIED.

SHIPMENT TO TVA POINTS-TO CONSIGNEE UNDER SEPARATE COVER, CON. EXCEPT AS NOTED
SIGNEE RECORDS DATE SHIPMENT WAS RECEIVED. NOTES ANY EXCEPTIONS
AND SIGNS CERTIFICATE. ALSO ATTACHES COPY OF FREIGHT OR EXPRESS
ARRIVAL NOTICE AND FORWARDS TO ACCOUNTING OFFICE. RECEIVED_ 19 SIGNED
SHIPMENTS TO OUTSIDE POINTS-SHIPPER ENTERS AMOUNT OF TRANS-
PORTATION CHARGEABLE TO TVA WITH ACCOUNT NUMBER TO BE CHARGED
AND FORWARDS TO ACCOUNTING OFFICE WITH THE ORIGINAL. CARRIER _TITLE_

SHIPPER



0Q/A RECAING REPORT

CLIENT/PROJECT NAME TZ [ / T-
CLIENT/PROJECT NUMBER 1 I q 4eo- q7 =10 '7 -

V- .~ I A A "s. ,

RECEIVED FROM_
PROJECT LOCATION Omega Point Labs

REPORT NUMBER A)r - Jtioo
DATE RECEIVED __ __ ___ +

DATE INSPECTED ___

INSPECTED BY: (b5PattA

ITEM DESCRIPTION P.O. NO. -ANTITY I.D. NO. MATL Y/N OONER EXCEPTION ACCEPTANCE REMARKS
y/N Y/N IITGIYAcp 1~

LI '0Q1- i 1A IADI C) lAw b- t)-C) /S \I] X ~jE)

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

FORM
1/29/93

C- .

=



TVA 144 (FD.5-70)
T E N eNEsb ErC VAL-L-E Y AU TH OR I TY

SHIPPING TICKET
No. 5 I G

356W#-01057 510j

SHIPPER TESSK VALLU AXIMRM -OF ORIGIN _L 51 1 9!- -

SHIPPING MRS FER Nf.A PL
sIC)R F`Pn0050W MVMU= ALUTHORPITY- DU MIVR SMUT., KOS

TO ACCT No. (00 NOT INCLUDE TRANSPORTATION CHARGES)

- Q GC POIT U DEBIT

16015 SMIM FALLS 3XDA
uLm u, TX 78112 0005131

BILL TO
CREDIT

IT UARDRETDSIIPIO PSC - ITEM No. QUANTITY UIITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

1. 100 Coadtit, Metal, Rigid stool, W.. AWD-015W 100 FT
1. 0 IN. Di 10 FT LG

Shipped per the attached ltter.
Thermolag Fire and Aupacity Testing.

QA& InI

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED 8-24 l9rG. B. L. No.

SHIPPING NOTICE TO BE FILLED IN BY
SPN NIRECEIVING OFFICE

TO BE ENCLOSED WITH MATERIAL WHEN SERIAL NO. OF FORM
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER. 1677

METHOD OF"
TV N/A SHIPMENTW=

COST MATERIAL RECEI D 1

CARRIER GS ERIERCHARGE_______________CARRIER_____________
DELIVERY MATERIAL CHECKED

CHARGES IN BY
TOTAL STORES LEDGER

COST POSTED BY



5/20/94

TO:

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied to you by the TVA Browns

Ferry Nuclear Plant in support of the Thermolag Fire and Ampacity

Testing your facility is working on.

If you have any questions or need additional information

please contact D.P. Burrell at 205-729-7589.

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant



I

- Dae

From (four Name) Please Print

I I

Company

'I . " e:L
UAWlwF w. ha r --

II. I I ' i i" ' ' I I

StateCity

,i I f; t 0

.' .S

I

Total

mm -iJ

N.- Tot ' ,

USE THIS AIRWILL FOR SHIPMENTS WITHIN THE CONTINENTAL US A, ALASKA AND HAWAII
USE THE INrERNATIONAL AIR WAYBILL FOR SHIPMENTS TO PUERrO RICO AND ALL NON U.S LOCATIONS

QUESTIONS? CALL 800-238-5355 TOLL FREE

tbt~ 79 5sc1284303 t

X Recipieni's Phone Nunber (Very Irponantl

Department/Floor No.

nr .. .. O . - -- - --- d --
- . ,- .. ... .. . .... ..- I

; : _

Pl ,wkrP .I I 4r ;
YOUR INTERNALBILLINGREFERENCE INFORMATION (optional)(FIst 24 chafacters will appf Ae CATIONPrint FEDEXAddress Here

'4w Address

AYMENT r BilSender 2[]iRncpi'nFedEhAcct No 
3 L HBill 3rd Pady FedE.Aco No RCndtCard i - - Slate ZM.Required

!Che ch hc -k
SERVICES

(Check only one box)

{orwb n .dusn I
Ii I, OTHER

t1 PACKAGING
16 0 FEDEX L ETTER -

t2 2F FEDEX PAK -

13 f FEDEX BOX

14 LF FEDEX TUBE

51 OTHE
5 iM PACKAGNS

56 J FEDEX LETTER'

52 LI FEDEXPAK-

53 n FEDEXBOX

54 L FEDEX TUBE
Economy Two-Day 9ovwmment Overnight

(o1lrp by O00000-0n Or I .I0siW fr.o W rd -yl

30 [ ECONOMY' 446 0 GOV

MErnansriroerg rt 4ai i GOt
rne ped Econooyno e - PACKAGE

Freight Seor.ce
/rrr.X,,kW-nrr 50 Is

7aw -OVERNIGHT 8SV -DAY
FREIHT 9A~fREIGHT"

& I&dW L.o $
t 7n.,OLnl~enloSrro, iL La ~hhieLrnL 5r

Emp. No I Date

E] Cash Received

El Retlrn Shienl-t

CQ Third Party [ Chg. To Deln C CChg To Hold,

Street Address

.,wi- M - - - - -- r

INFp"

I I / (,1/ j ,1
DIM SHIPMENTICh.,geable Weight)

l .: .Ibs

i L X W x H
H- Reld Al

tO Reguilar S1rp ;1 Drop Eo.

Eol BS C I
2' Oj Orn ~Call SIMoe 511I Staui

Received By:

x
Date/Time Received FedEx Employee Number

Release
Signature:

RFase 6hafgs i

OD11-1el I

Other 2

Total Charges

REVISION DATE 3/94
PART # 1 37204 FXEM 4/94
FORMA tl158

0

Your Phone Number (Ver; Impst T (Recipient's Name) Please F

Department/lloor Nr* Company

-Eir ct treet Add,'ess (We Cannot

ZipRequired Cihty

EZ/Psl

I
1*

DELIVERY AND SPECIAL HANDLING otU D&AR C
-' (Check services required) , ono I _I" , iSe"9Ni

Werkday Service
LJO LO AT FEDEX L OCATION WEEKOAY

(FI, 0 -itdiASn , DHI
, e [J9 DELVER WEEKDAY

N Saturday Servire

31 LI HOLD AT FEDEX LOCATION SATURDAY
(Fill i Secion H)

3 L DELIVER SATUROAY
(E14 .harM )Nol availubb

9 n SATURDAYPICK-UP . 0 49 boa

-- - --- -- -- - - -
Special Handling

4L 0DANGEROUS GOODS 1E&0 oorgel

6 nDRY CE.--DIep-noo Giaas Shipper S Declaraiqo not required

DY19 9.11
0
1

5  
- -- X - kg 904 IlI

12 [HIOLIOAYDEttIFRrllooenredl
(Elhr 00019.1

f'I
:. I , ~%Z

t..

.W-- -

tIllill-ILL t. Ij' I 1' I / J 1 I I j
PACKAGE i1. 6 I _ L .. t I .-

TRACKING NUMBER

C CP

RECIPIENT'S COPYl

I t

. .
.l

. - *--4Fi- .:B----w g I 

.. . - - - I - . . .... --- I--- -_- ------ ----------

-

,4 ., . , ., .
-

� t w . run-s wwao

.. . -. ,. .-.-. -.

be zei h *rw i c- frX delMPly tdedib



Q/A RECE*ING REPORT 0
CLIENT/PROJECT NAME T l / r'A REPORT NUMBER t4-1 I A t SO

CLIENT/PROJECT NUMBER jjqtp i- .s)ln s7'+7X7-4 DATE RECEIVED b- 0 -4
RECEIVED FROM __ DATE INSPECTED___________
PROJECT LOCATION Omega Point Labs INSPECTED BY: _____a_ ____

QUANTITY CX3MO CFRT ACCEPTANCE
MAIL RECD OONTANER I XCEPIOvN RMAK

. NO. Od aN~l i I.D. NO. yONY/N KjMGRrY Aeod HoldEPIN REMARKS

)A- (7) 17 -Z) Au~w -V K - I - K I' I I

FORM
1/29/93



I A

TVA 144 I FqS .70) 0)

f. I >.s

AM UN

TENNESSEE VALLEY AuTHORITy No. S3 -07
\SH I PPIli TIC)(ET *

p NT 9-&1 J 8 94AMOaRmORIGr NRIGI

~~~~ ~~~ACTHOIRI M LV sr.i&,

Waaftl, TX 7&U

T .�-,--.- (DO NOI INCLUDE TRANSPORTATION CHARGES)

U 6i
DEBIT

& r.9 -;.i -!

BILL TO cRED1T

IMQUANTITY CRDITUANTITY UNIT AMOUNT
ITEM DOERED ESCRIPTION BINE No. DELIVERED UNIT PRICE

1 70 comduit, m.e igid steel, AWDh OM 70 iT
Thickvall, 1.0 U DIA I 10 PtLG

SEOT nuy S TKSTITr. !rzG=

SHIPIGH TRANSPORTATION CHARGES

9

. SHIPPED J 19 .jG. B. L. No.-

5-SHIPPING NOTICE TO BE FILLED IN BY
RECEIVING OFFICE

STO N P NCI OST WITCE MATERIAL WHEN SERIAL NO. OF FORM

N0 OTHER PACKING SLOP IS USED:
OTHERWISE, TO CONSIGNEE UNDER
SEPARATE COVER. 1677 7

; I

TV alA MEHOD OF DOATVi)TV __ SHIPMENT _ _ _ _

C RR WTENIAL RECEIVED RS-

CA RGIE R . AKE .
DELIVERY M ATI ALcKrED

TOTAL STORES LEaGER

COST__ __ POSTED BY -

) ' I-
\\

I

i

i
I
i

i

I
I

i
i

i
It

I
i

I

- -E



I

UmnattoiSL U S*IUNTs wiriTHINl~fcomN rp ALS4~4APACKAE l~ljitJh :Ii U U 3 v iiUSI *41&ANMlONAL AIRWAY6ILL FOA SiPNts TOP hICOAND ALL NRUjL.9 LOCATIONS ffiACKII.'GtUMBER
t7 TIONS? CALL 800I-238-5355 TOLL FR*EE

at2 ~pAu 
Requiredn LtB

C,,

cl

0



0/A REC 9IING REPORT 0
CLIENT/PROJECT NAME M EIq \ / . REPORT NUMBER I 'A Go - II (6a
CLIENT/PROJECT NUMBER I ^ 53a DATE RECEIVED A 1-n29

RECEIVED FROM-:I::' _ DATE INSPECTED f - 6-

PROJECT LOCATION Omega Point Labs INSPECTED BY: 0Q

FORM
1/29/93



TVA f44 IFD-5-70)

SHIPPER

SHIPPING
--R EROO

I r- iv ICN = = C V A " I t u I i ) In i I I

SHIPPING TICKET

TVA - 'OIACE CIOWbE-

?OWKI X1vICE SHMPS

POINT
OF ORIGIN

AU THORIT

.XSCL. SICA.S

No. G 578597

. Al" d-24- , . 94
19 _

3MN-M-94-0071

*TO ACCT No. (DO NOT INCLUDE TRANSPORTATION CHARGES)

- l PO LAB DEBIT

16015 Shady FuIl R^oa Record Only
Elmsarfa ae;. 7811 2

BILL TO
CREDIT

S~e

QUANTITYDECPTN PSC - ITEM No. QUANTITY UNITUNTAO T
ITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT PRICE AMOUNT

I Juuctioi= box

Per; C. Allbsrooaka
RIE 94-5349

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

7- EXTRA COPY TOO

TO DIVISION OF PURCHASING, CHATTANOOGA.

TO PURCHASING FOR ALL PERSONAL PROPERTY SHIPMENTS AUTHORIZED BY FORM 81, TRANSFER ORDER, OR USED AS
EXTRA COPY AS REQUIRED.

-



5/20/94

TO: aY 2! L Ack-

Omega Point Lab
16015 Shady Falls Road
Elmendorf, Texas

78112-9784

Sirs,

This Material is being supplied to you by the TVA Browns

Ferry Nuclear Plant in support of the Thermolag Fire and 
Ampacity

Testing your facility is working on.

If you have any questions or need additional information

please contact D.P. Burrell at 205-729-7589.

R.P. Hyde
Lead Procurement Engineer
Browns Ferry Nuclear Plant

TOTAL P.005
P.05AUG-19-1994 12:50

R U6-19-19'z4 le-; 4( r-MuIA o va- rmwll*~- 1-

205 729 4622



0
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME / Ve-t/ 7I / ____/ REPORT NUMBER

CLiENT/PROJECT NUMBER 1/ Si -/ Y UPDATE RECEIVED_

RECEIVED FROM /'/4- DATE INSPECTED
PROJECT LOCATION C£ Ad INSPECTED BY:_

I.D. NO. I MATLY/N
CERT.
RECD

Y/N

CONTAINER

INTEGRITY

N OK

N 0OK

N OK_

N, C)K

EXCEPTIONS
ACCEPTANCE

Accept Hold ReI

FORd
1/4/89

I
C.71

C'~)

I I

-'1 . A / - p w



TVA 144 (FD-5-70)

I c 1' 11 . 2 z = ^ " V .c I f l ' n v n I I I

SHIPPING TICKET
No.

5ss54-f0010 5 2 C

SHIPPER TEMSSX VALLKY AUT302
POINT ATMflZAL 3561 1 1994OF ORIGIN AI fll. L.J & 1u

SHIPPINGA 3KS PERM SUMCit PLANT Al IT LI(IR.IY . M V.. * '

- TO ACCT No. DO NOT INCLUDE TRANSPORTATION CHARGES I

-OMEA P0uT LAB DEBIT

16015 SHADf FALLS UOAD
3SLAD0 , TX 78112 00035n

BILL TO
CREDIT

QUANTITY PSC - ITEM No. QUANTITY - ~UNIT
ITEM ORDERED DESCRIPTION BIN No. DELIVERED UNIT| PRICE AMOUNT

1. 40 5X Codut .BD-741J 40 7? |
2. 20 3" C t A D-019L 20 FT
3. 20 2" duit 7AnD-017Q 20 FT
4. 1 3" Iron L3 B314-359C 1 SI
5. 1 377 LB Cover ,- ATX-383T 1 3A
6. 1 V LB Gaskst 3T T'-3374 I &A
7. 1 2"LA Cover Lt- BTX-3a1'Y 1 EA
8. 1 21' LB Gasket V-~ BT?-336t! 1 A
9. 2 r Iron LB v-'- 3TH77MC 2 &A

10. 2 1 LI Cover / X-375R 2 EA
11. 2 1' La askat t TY-329V 2 EA

This uaterial ie"pld to support the
Theriolag Fire and Ampacity Testiug

'JA III

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

____.JwA ± 7.L

DATE SHIPPED

*-SSHIPPING NOTICE

10-4-

TO BE ENCLOSED WITH MATERIAL WHEN
NO OTHER PACKING SLIP IS USED:
OTHERWISE. TO CONSIGNEE UNDER
SEPARATE COVER.

94 G. B METHOD OF FVDEX r -Da FRT
19 6. B. L. No. TV____ SHIPMENT

TO BE FILLED IN BY
RECEIVING OFFICE

SERIAL NO. OF FORM

1677

COST MATERIAL RECEIVED . .19
CARRIER'S NAME OF C. if 2URT

CHARGE _ CARRIER _ _ __ __ _
DELIVERY MATERIAL CHECKED

CHARGES IN BY
TOTAL STORES LEDGER

COST POSTED BY



.J 
' TOLLAFR EEt NAVALL 'NOta.' i lC1dILL

~3 fl~PA 
CKA e 2

TRACK IN GNUV y, g9 3 -

[ I' HE'Ss COPY

a-2 -* ii(Reciprenras Nae Plaenr-Le-ar,,, , 
e z 

C , - r~,, n P

-U 
Ai 

-n

4JWC- 
=Address



Q/A RECPIING REPORT
CLIENT/PROJECT NAME 77A1 7S /
CLIENT/PROJECT NUMBER // - 5f25
RECEIVED FROM _ _ ___ _
PROJECT LOCATION Omeca Point Labs

0
ORT NUMBER /l l r7 -//q6 I
E RECEIVED /4)// 4

EINSPECTED / 2- 9 /

,PECTED BY: Ci JLx1ZScr2
COmD CERT. .

ITEM DESCRIPTION P.O. NO. - ANTITY I.D. NO. MATL CD R EXCEPTION ACCEPTANCE REMARKS
YI Orde INTERIT REMARKSD H~dR~

CoIV&, 1 7- 574A 0 '0 P2 s5-S-0 y A) ,o, t _-

__ _ - __ _ _- - _ _ _-- - t

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

- Y

__ _ _ __ _-- - _ _ _ - - _ _ _ _-- - A

ol it 0-2- _- - C

______-- = -== - - - - -

FORM
1/29/93



TVA 144 (FD-5.70)
TENNESSEE VALLEY AUiTH ORITY

SHIPPING TICKET
N°. $w-itla

SHIPPER L J. Whoo1w POINT Sdy f a
OF ORIGIN J * 2 10-11 19-%

SHIPPING
='CTCI7=eF-%nKAI SAW1a~vah mucimw str

W TO ACCT No. i DO NOT INCLUDE TRANSPORTATION CHARGES,

DEBIT

16015 say Me Rd 'O PG
flJ, ztas 782

BILL TO
CREDIT

QUANTITY PSC - ITEM No. QUANTITY UNITITEM ORQDERED DESCRIPTION BIN No . DELIVERED UNIT PRICE AMOUNT

1 6 s t5" acl =duft trap BL 6 6 A

uPI P2558-50 RD 964707 it 1 1-s .

2 3 r tro hade ,CndUit drap i-296U 3 :A
PIfN 255-20EG Lt C00

1000 It 2 2-18--94

3 6 a two haLe cxduitatraps AWN-628t 6 Ea
PI N255-103 kit C0149
RD 331168 eR 5 4-4-93

Shipped per WIN Peg package 008800
and mean ftvn Larr gays to F ?

SHIPPING DISTRIBUTION OF
WEIGHT TRANSPORTATION CHARGES

DATE SHIPPED 10-12 1

SHIPPING NOTICE TI
a RI

TO BE ENCLOSED WITH MATERIAL WHEN Si
NO10 THER PACKING SLIP IS USED:
OTHERWISE, TO CONSIGNEE UNDER i
SEPARATE COVER. i

METHOD OF
.1 9 13. L. No. TV ________ SHIPMENT Fed ft

D BE FILLED IN BY
-ECEIVING OFFICE

iRIAL NO. OF FORM

677

COST MATERIAL RECEIVED t9
CARRIER'S NAME OF

CHARGE__ CARRIER .-
DELIVERY MATERIAL CHECKED

CHARGES IN BY
TOTAL STORES LEDGER

COST POSTED BY

Li i'- iJ

AUITHORITY P I-- ; - Whmb



0Q/A RECE*ING REPORT
CLIENT/PROJECT NAME 2;11 /7s / REPORT NUMBER i/ - //170
CLIENT/PROJECT NUMBER // 'I -ys, 3-STSDATE RECEIVED_ ____________

RECEIVED FROM-
PROJECT LOCATION

7-'A
Omega Point Labs

DATE INSPECTED /O 4i•

INSPECTED BY: 7___

ITEM DESCRIPTION P.O. NO. A NTIT I1.D. NO. MATL REM CIC GAM EXCEPTION ACCEPTANCEREMARKS
_ _ _ _ ... _ Ord -"' - -n Apceot Hold RpiRr:

,L// ZeASa ~w- z3 (
_ _ _ _ _ _ _ _ _ _ _ _ 21 0 Y f i ' A l & e i / ~ x

2NSI g/r7 Al/-0 o __ __v__

Iu Ii I I Iz I I I-t/-l 1/AJ

__ __ _ -- -

FORM
1/29/93

C 1
I.-
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-- AL/AR
OPREPAD
C COLLECT P~~o SRV ICE Il

SAN ANTON OX46028
PHONE (2EXAS 78924602

RRQ N10) 826-81 089 N~ 2 Ti27-



BTY 2SN W19 H 3- 'W:C- RE3-273
:1. 6: '6) 4 1 '1 2- 2 -2 9 . 3 ]: Tf11 2
Qr' 1E '. :L -1 1 1' :- iE iAT E: :L ') 9- 3
CON1:i:.1 T Ol-- JCI.J ET ,E.: C , :1: 2
T1 I" I l:. : I J B , T Y FiE: .E).
[I / t L 13 -200-i.
s Il 0 .E:: L .. V .. C' ivi 1 j 6/ 2'iO

A'

BLN236H Wr3N EfA
4428613-0:1. 03-12 -90
QA. LEVEL III STORAGE LEVEL C
COND, OUTLET,ELECT, TYPE LB,FORM 35
PN: L500-M
MFGl: APPLETON ELECT.
SANE3606 NS/6200 RDR

TIIC:BLN237F. QA:3COE. CODI OTE

'COVER.. CONDUIT OUTLET
-:BLANK STAMPED STEEL

P/NU:

STORAGE LEVEL:
:UNIT:EA .
ACCT r 6200 . -
SANS3081 -: - -

:..', .i - . *

- .-

7

C '

.~ -..

--- 5



0/A RECEIVING REPORT
CLIENT/PROJECT NAME A 5/ / r\A
CLIENT/PROJECT NUMBER k l ut;-q 71 t5 gbg7
RECEIVED FROM Q -iC
PPn.IFCT I OCATION Omeaa Point Labs

Q 's A bo,

INSPECTED BY:

coMOn CERT

I1MDSRPIN PON. QUANTITY I..N. MAW RWDCO W4AM R C~TO ACCEPTANCEITE M DESCRIPTIOYN P.O. NO. I.D. NO. M A RN INTEGART EXCEP I ON REMARKS
Order A -n -AM-t Hold RPI-

(Jw woSp G \D - _5x4.v*XzL Y Y G l Ae, X
b'x OlUAJ xO -

AAt6F/R 1V 4k4x y l xI - DX6 4x >' - - & X

.___ -- -=- - -=- - -- ---

FORM
1/29/93 CA3

\.
el - 0

REPORT NUMBER IZ ?) -- I I q _

DATE RECEIVED T7-L 0-q4
DATE INSPECTED T- t --?4



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:

1125-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

7/5/94 Their Truck 7-6-94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Channel 3"x4.1 10 $23.58 $235.80

2. Angle Iron 4'x4"xl/21 1 $66.05 $66.05
20 ft. sections

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requiremnts."
QA Approval &-y
Iate -__

. .. . .Tota $301.85Special Instructions Ordered By: Cleda Patton

I Project #: 119 60 `'7/9S-

Invoice Total $301.85

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Please include MTR's (Material Test Reports)
Total

Shipping

Tax

- $301 .85



-r

+* S A L E
f I * -f f

PTEC STEEL PRODUCTS. INC.
5390 DIETRICH
SAN ANTONIO, TX 78219

SILL TO: 000477
OMEGA POINT LAFORATORIES

l3015 SHADY FALLS
ELMENDORF. TEXAS 78112

530

* fz * *f * t * * * *
S 0 R 5 E R 2356$ *
f i 4 f P 4 4 N i U i

DaEIVER PICKING TICKET

SHIP TO:
DOEGA POINT LABORATORIES

16015 SHADY FALLS
ELMENDORF. TEXAS

PURCHASE ORDER: 1125-Q
PLACED 3Y: CLEDA
SHIP VIA:
COMMENTE:

ORDER DATE: 7/05/94
SILESIM.AN: CAASEY HtARMS

ORDER SHIP
iE ETi 3T' COD PART NUMiBER

CHN 3X4.l#X20
AHN 4XCO7

TELEPHOINE I: :512; 'ss-s'O

REQUEDT DATE: 7?i,:'5!?4

DEiCRIFTION -3EIEHT

,3 X 4.It CHANNEL . 20
4 X 4 X 11 2 X 20

UNIT EXTEND
COST CoST

28.75 235.75
25.80 6.'05

TOTAL WEIGHT: 1076 LBS

REA BY:

I NET BEFORE TAX
TAX ........
GRAND TOTAL ...

7B81120000

301.80
2°3.39

325. 19

N,

fl� �- ft--�

I -. 10
12
p0 1



* 'TRUCTURAL METALS, INC.
iOX 911, SEGUIN, TEXAS 78156-0911

% 111 *512-372-8200

SIN# S76813
E:OL NO 8937i105

INV NO V14159J5
INV DATE 1,/07/9O

V IUY

01109
014 15
0237d

'02888
02973
03369
03559

S
0

L
0
T
fl

I- Itl ,'2
F 5X3/8
L 3X 21I'I
L 2,5X2.5X1/ 1
L 4X iX1/2
soQ 1
L 1.2-5X1.25X1/8
RD 1

CERTIjD TEST REPORT

The following tests conform to the requirements
of the specifications listed.

768 400
TOL TEC PRODUCTS
5390 DIETRICH
SAN ANTONIO

ASTM A36-89
ASTM A36-89
ASTM A36-8°
ASTM A36-89

hSM A436-89
ASTM A36-8Q
A36 MODIFIED
ASTM A36-89

1
1
1
1
1
1
1
1

q9000
S- 0 15 0 0

53800
05000

53(5005' 6. O7
'r .5

7 35 0
7 0200
77700
7 6500
75500

2000
89 ,090
. *,00

WE HEREBY CERTIFY THAT THE FnLLOWING DATA
IS A TRUE COPY FROM TESTS PORMED IN OUR
LABORATORY.

DAN SCHACHT
QUALITY CONTROL MANAGER

1 7J 8/92

S 8000
H TOL TEC
I F/ U MILL
P TX
T

TX
78271 9

31.0

2 .0

28.5

29.0
8 1 .

r I0
21 .0

8
8
8
8
8
8

8

06 0 it 92'
060i92
062392
081792
091592-
091992
102292-
1 0 2-992

i .

i . C

12, c'
1 -

' , 4
0 .9

HEAT 1 [ 1 1 1 I CI |I MN | P | S | Sl | CU | CR | l | MO | C8 | V-II I = I
HEC MN I P I S ISIIC U IC R I NI I MO 1 _CB _I __ AL ICEl I _ _ _ _ _ _ _ _ _ _ _ _ _

-__ _ _I I__ _ _- . - . -c r - - - _ _ _ _ _ _ B N 1 _ _ __I_ _ _ _ _ __I_
VI Vltv'

01109
Ol 1is
02376
02888
02°73
0336,'
0 3559

* 1 6
. 17
* 17

. 1 7

0 . 77

0 . 71

0. 63
0 .65
' . 798

§ .I 18

*4 1 -

- 007
. 01 5

.009
* 010
.006
.018
.0 1 t

.035

.030

. 0 4 1

. v25

.038
I 021 .4
* 027
* 0I I

. 19

1 ,
.1
.16
. 1.a
. IA

.3E

* sJ

.6C

. i

.5E~ 11t

0 . 1 8
0.09
0. 19
0 .08
0. 1 I
0 .08
G . 20
0 1 0

0 . 2I

0.13
0.17
0. 19
0. 15
0.117
0.18
O . 1 a

REMARKS: THIS STEEL IS MELTED AND MANUFACTURED

. 051
.0I6

.015
. 04 1

.1001
. 001
.000
.000
. ooO0

.0020
* 0020
. 0020
.0 01 0
.01 t ()~* v, * v * v A I v . I C *

0It2 7 *00 .0010 .001
. _ _3 .000 ._004G ._001_ .I0
.041 .)00 ((0()10 00 !() 1
IN TH-IE USA AND IS FREE FROM MERCURY CONTAMINATION IN THE

.002
.001
.001
.003
. n o

.O
OC
.0C
0C

. oC

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(512) 372-8225.

FPF 0 CE

I -r

HEAT I T YIELDI TENSILE I ELONG R.A. BEND TEST DATE
NO I SECTION SPECIFICATION # PSI PSI % IN I % DIAM RSL ROLLED LB/Fn - - in - , . . ,- I



I * SIHU(:IUHAL MILALS, IN;.
~Il BOX^, SEGUIN, TEXAS 78156-0911
J. l1 210-38200

S 768400
QX S115812 0 TOL TEC
L NO D9418932 L 5390 DIE

V NO V183809
) DlATE 04/28/94

El
T
0

SAN ANT(

SECTION

C 3X4.1
F 3X3/8
L 3X3X3/16
L 4X4XI/4
\4 REEBAR

\4 REBAR

L 4X3X3/8
L 4X3X1/4

20
20
20
20
20

20

20
20

utlllirlrlu Itz1 rItl-'UI-i

The following tests conm to the requirements
of the specifications listed.

P ROE Li C I'S
T R IC H

)NIO

SPECIFICATION

ASTM A36-91
ASTM A36-91
ASTM A36-91
ASTM A36-91
ASTM A615-93 GRADE 60
AASHTO M31
ASTM A615-93 GRADIE 60
AASHTO M31
ASTM A36-93.
ASTM A36-93.a

T

I
1
1
1
1

1

1I

YIELD
PSI

52500
51800
54200
54200
66000

65500

52100
53100

lX
78219

IS A TRUE COPY FROM TESTS PERFORMED IN OUR
LABORATORY .

[I AlN S(:'HlACHl'
QUALITY CONTROL MANAGER

IS 8000
H TOL TEC
I F/U A MILL
P SEGUIN
T
r)

TENSILE
PSI

75600
75000
75300
77000

103000

102000

76300
73900

ELONG
% IN

31.
27.0

31.0
31..
13.0

12.6

32.5
30.0

F
El
E
El
2

E

E
E

R.A.

4/29/94

TX

BEND TEST
DIAM RSL

1.750

1.7750

OK

DAT E
ROLLED

11029
1.2209
01039
021894
042394

O1( 042394

040994
041094

LB/FT

A -I AAf}

3.720
3.670

6.600
0.640

0. 640

8.500
5.750

A T C I MN I P I S I Si [ CUI CR NI I MO I CB I V I AL CE _ _ |HN
.17
.16
.17
.17

3.5
.37
.15
.15

0.74
0.71
0.77
0.70
0.96
0.96
0.86
0.77

.012

.011

.011

.007

.012

.014

.009

.012

.034

.030

.031

.02C

.036

.040

.022

.022)

.21

.23

.24

.20

.25

.24

.22

.2)3

.35

.4-

.35

.3

. 3 Li

.4

.4

.4 '

0.17
0.13
0.09
0.12
0.12
0.10
0.17
0 .25

0.18
0.16
0.16
0 .1 8
0,16
0.15
0.21
0. 20

.052

.051

.064
,061
.046
.038
.044
.056

.000
.000
.001
.000
.001
.001
.000
.00 2

.0010

.0010
.0030
.0010
.0020
.0030
.0020
.0030

IKS: 100% MELTEI:D ANDI MANUFACTURED IN THE USSA AND' FREE FROM

.002
.002
.003
.001
.002
.002
000.
.001

.0C

.0C

.0C

.0C

.0C

.0C

.0c
-0C

MERCURY CONTAMINATION

517
517
517
517
5:1.7
517
517
517
IN THlE PR COCE:S¶;

FOR ADDITIONAL COPIES
CALL ACCOUNTING

(210) 372-8225.

281
245
489
433
394

395

281
245
489
433
394
395
572
651- -



0/A RECPIING REPORT 0

CLIENT/PROJECT NAMER I 1 / X)4 S q 5 REPORT NUMBER 142-t 2.. - It 9 (eb
CLIENT/PROJECT NUMBER T - ,73rDATE RECEIVED _-_33-7
RECEIVED FROM :bju r DATE INSPECTED 9- -3 -24
PROJECT LOCATION Omeaa Point Labs INSPECTED BY:

QANTITY MALFE OTINRECPIN ACCEPTANCE
ITEM DESCRIPTION P.O .NO. I.D. NO. MATI EXCEPTION REMARKS

. Order R~r.'r R nAcceDI od | f1L n

___1__ 440 -4- l- -- - - --

FORM
1/29/93C3

C),



PURCHASE ORDER

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1144-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendort, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/23/94 Their Truck 8/24/94 l

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Tubing-6" x 6" x 1/2" 40' $0.00

"Set Special Instructions Regarding
Purchasing Specifications for Quality
ASsurnnee Requirements.
QA Aw____ ____

Total $0.00

Special Instructions Ordered By: Uleda Patton

1 Project #: TSI/TVA

Invoice Total $0.00

Please include MTR's
Total

Shipping

Tax

$0.00
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Q/A RECEOING REPORT

(

0
CLIENT/PROJECT NAME 1$31 I TFli3 REPORT NUMBER 14 L7 - I lq.4
CLIENT/PROJECT NUMBER I I Qo )- qaa7 -6r t-ATE RECEIVED X z- t-2
RECEIVED FROM ______________ _ t DATE INSPECTED
PROJECT LOCATION Omega Point Labs INSPECTED BY: C(

ITEM DESCRIPTION P.O NO. ANTIT I.D. NO. MATL FE-C C.NTAtER EXCETION ACCEPTANCE REMARKS

. Orde R^.'^ R Acce~tHold jfn

# &v t46@V to y'L1am y t
3'1;.tat/xk x> = = = = = =

__ __ _ __-_ _ - -- W l -.--- -

___ ___------ - - - - - -

FORM
1/29/93



V i nc.
Omega Point Laboratories, Inc.

PURCHASE ORDER
VeoA PO

Vendor:

Bill To:

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

1146-0

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

8/25/94 Their Truck 8-25-94 1 . I

Quantity Unit Extended

Item No. Description Ordered Price Amount

1. 3-1/2"x2-1/2"x3/8" angle iron 1 $44.57 $44.57

"Set !;n f : n ? rdiln

Assler".r-r' R-quircmf- ,
QA Approval

Special Instructions 0ordered By: Kerry HitchcocK

Project #: TSI/TVA

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Please include MTR's.
Total

Shipping

Tax

$44.57

$3.45

Invoice Total $4 8.0 2
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IOLTEC STECL P OLDUlCCT3'. iIMC.
5390 DIETRICrH
SAN ANTCIO. Tl 'B21 0

BILL TO: 00X0477
ODEGP. POINT LABORATflIES

HS0i' H"If F AL' -
ELME4DORF0.i TE-1r ''11 2r

;L.7C- S:

S8IFl !.I ,

U- 11 - t' ; 7 i i T - ri i iii,, !z'

a3PDER -3ht'
TE T v CD OAR!

!~~~ ' {t51 3-,

PELIVER PllICKIN TICKET

SHIP T3:
;311Ei';. FjINT LAOGIES

Ib315 SH A DY FALLS
ELIE i4 0 FF. TE.~Au

7 ' 1,. ;741 '.: n :Ivi1

i; ] U E .EQ T DAi TE Er .S B; ? V 4

3-i . 2-1 - . , !44 30.?' 44.551

NET BEFORE TAX
To M I .....-
GRAND TOTAL...

NInT
UIJJ I

El TEND
i £CET

T. IWIGHT: 144 'S d8

REC>EIVEDl BY. e(< ,- e
- - - - - - - - - -

44 57

48.02

r2 I l; 2U1;Wio

1T 4rUMlP F

.-1 Y2- 2 -, ' r X05

0 , "
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-S°*ST-EELi Hopkins St ,South, WhItby, Ontario, Canada LIN 5T1 MATERALISMTED
-- ':.TEL:TBY905.6688t11 TORONTO 416-3r.613a NKIOLN

.I'r1n8n of Co-Steel .I6c FaN8 20-163204 NUMBER

* j . TESTING LABORATORY REPORT .[ . . . COMPTE RENDU DU LABORATOIRE D'ESSAI UL 18,1994 097068
PHYSICALPROPERTIES . CHEIUCAL ANALYWSt' 20:25
|PFOPRtt!TI!8PHY10tI!S ,ANALYSE CHIMlOUE ,- 0 .,. .

* -ON~i4 TEEL 1.
* 108 B4GSTOWN RD.

SHELBYViLLE'., INDIANA
4 .A'76

-- '' * . 46 176

1.

' L I . . I I . . -

*iA

I

OrrE ' BELOW

I

' PAGE U 01

N m ~ &q!aDrE oriP,. i

''CS 33081 : :
*, { CHANNELS -. ' ; J

|7 e 1475, C6255 58995 PSI 78.671 PSI 25.0% IN AST-A36
.. ASTh A709 GR36| R SP-31613 ECS: 33081 PART II: PART NAME:

C MN P S SI
0.1700 0.6700 0.0050 0.0160 0.1500

ANGLES - STRUCTURAL
3 1/2 X 2 1/2 X 1/2 C3387 50240 PSI 75932 PSI 29.0% IN 8 IN ASTM-A36-

MATE.IAL;. *..~. . I . . ASTh 709 GR36TERIAL SPECS: 0105961 ' AB:1: . .' T NAE :',

0.90OO 0.7600 .040' 0.15 160

ANGLES- STRUCTURAL. . . 4 /
4 X 4 X'5/16 - C6.904 52263 PSI i890' PSI 28.0% IN 8 IN ASTH-A36-

Ps IN ASIN 709MR36-
MATERIAL SPECS: 01 10841 PART : PART NAME: ASTM 09 GR36AF-04643 

PARP NAME:

' C MN P S s
0.2100 0.8500 0.0070 0.0200 0.2080

ROUND BARS-NON-ALLOY
'I I 'L N H ; C67 45 49536 PSI 73057 PSI 30.0% IN 8 IN ASTM-A36-1

ASTM 709 GR36MATERIAL SPECS: 03 1595'1 PART PX2757 PART NAME:
C MN P

' 0.1900 0.7300 0.0050 0.0240 0.1900
i

I. .
I a

r,

* 1.
I.I

I.

I,

* , I,
% . r .

II

7''''

�*'*�f.*��*'pM'.,.
COSTrHULOLAAIO, A MASION

C-EATIFIES THAT THlE ABOVE RESULTS J

~I

-91 SA-36

-91 SA-36

91 SA-36

91 SA-36

OF CO't3EEL INC, I
Jt. AtRUE AND

I.

.1

, . -

!L--esn~s" ............ '.-- -- .......................................... I

U . * of ,Ba.-,/ ( ...

* . -I -k I. I~b A ,,.j ,- . . L}.

I
A'TTNTION-w,'?

. .i .I

. .



Q/A RECI4ING REPORT 0
CLIENT/PROJECT NAME5 11 /TVA REPORT NUMBER 14D4 - 1q00
CLIENT/PROJECT NUMBER(IJ )r-CI71t5-3719IA5y7-40 DATE RECEIVED 7- -),I -`j4-
RECEIVED FROM fC l, - DATF INSPfCT.Tifn -) -4 4
PROJECT LOCATION Omeaa Point Labs INSPECTED BY: c a Ah .

QUANTITY Co~oCETO ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. COAtD RECT/ C EXCEPIONNE R

_ _ _ _rde__ _ Rp:.id R -n-y- -N YU 2 AcceD - RE MA-

4)JA o / x IaY'x ll 3>i 1 1 o FL.T 'hJa)- 7; Y&oe3 1j - ,-

FORM
1/29/93

C;,
c .
I .e

- - - - -



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1132-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
7/20/94 |TheirTruck |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"x1/4" x24' Square Tubing 1 $103.22 $103.22

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Require
QA Approval L _

Date 1-AO -94

- - | - * - - - -J em ITot al $229.62
Special Instructions Ordered By: Cleda Patton

Project #: TSI/TVA-Deck 7

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Please include MTR's (Material Test Reports)
Total

Shipping

Tax

Invoice Total $247.42

$229.62

$1 7.80
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TOLTEC STEEL PRODUCTS. IHC.
S3?d DIETRICH
SAN ANTCNLO. TX 7BZ1?

BILL TO: 0004.7 7
OME6A PDltT LRBOPATSR!ES

1,i15 SIHADY FALLS
ELMENDORF. TEAAS 78112

P "CHASE ORDER: 11320i
EDLiC£f BY: CLETA

: 2HIP 4"I.:
CHP¶EN75:

r5 .
qj -i l

i i Y k; *

R 287Uz' *
fE * 7* * T

DRLIVER PI71=NG TICXET

SHIP TO:
OsMESA F'9O1I LABORAIGRIES

10015 SlADY FALLi
ELNENDO!RF9, TEX.5 7811

TEL E74OfNE 3: '1 2i ii5- i.) '

ORDER DATE: 7jz-,?4
SALESNAN: CASEY H4R0S
ORDER SHIP

INE QTY OTY COD PART NUMBER

.:1 * 1 FsLT ;.'12-
!2 1 1 TUB 4 4C0iX20

;EIUES T DATE, 7/20 I?4

DESCRIPTION WE I SH,T

i;2 A 12 20
'4 1 4 "I ES5) X 20

408

244

COST
t TEND
COST

3tj .,5 J 2. .40
516.10 103.22

4

: EI6HT: bS2 LBS

,. .!
.RECEIVED P

IJ.I

4'NET- BEFORE TAX
-. TAX.........

-GRAND TOTAL...

I
-

.', t\

It

2 0 0C'O

* 229e
- 17.80
247 r42

k.
. . . 71.

. c�



B/L U 72969 5

IOL Th- ST EEL PRODUCTS, INC.
5393 DtqTh<CH 5D.
SAN AN-1O6NIO, TX 78219

43579

SOLD TOLTEC
TO: 5390 DETRICH RD.

SAN ANTONIO

NUCOR -EL
A Division of Corporation

JEWETT, TEXAS 75846 PH (903) 626-4461

CERTIFIED "ILL TEST REPORT

SHIP TOLTEC
TO: 5390 DETRICH RD

TX 78219
8 INCH
SCALE

SIZE
GRADE ,

112 X 12
ASTM A36-93/ASIE SA36-89

3/4 X 12
ASTn A36-93/ASIE sA36-89

1/2 X 10
ASTH A529-92 GD 50

3/8 X 8
ASTI A36-93/'ASE SA36-89

2 X I X 1/8
ASTn A36-93/ASIE sA36-09

2 X 2 X 1/4
ASTI A36-93/ASME SA36-89

4 X 3 X 3/8
ASTM A36-93/ASME sA36-89

3 X 4.1
ASTf A36-93/ASrE sA36-89

6 X 8.2
ASTM A36-93/ASHE SA36-89

HEAT
NUMBER

345-0467

334-2690

343-0913

343-0790

332-2362

341-1165

342-0736

341-1085

CUSTOMER
PC NUMBER

5534

5534

1534

5534

5534

5534

5534

5534

343-0661 8534

TENSILE
PSI
73600

73700

89800

65500

80000

70500

63700

70500

72300

YIELD
PSI

50000

49100

56400

47700

59500

50400

43800

49800

54400

ELONG
2
27

C tin Si S P U Nb Cu Cr Ni MO
.17 .74 .26 .03 .02 .000 .000 .48 .09 .11 .033

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

I

MELTED AND HANUFACTURED IN U.S.A.

.26

.40

.38

.37

.48

.33

.60

.14

.16

.10

.20

.17

.tI

.13

.10

.1 2

.12

.16

.17

.10

.11

.031

.040

.038

.0 49

.057

.024

.034

.55 .15 .13 .057

'CHI)' METALLURGIST I e

Date 2/94



iAN iNACrifcto
.pped Hanna Steel. Corporation Cust P. 0 ,:

Tube Ditvision -- *---. Date Shipped:
W 3600 Avenue C I.U2 K!Krbad Tally

P.O. Box 55$ Invoice
Fairfield AL~ 351664'

Sunbelt Metal

To':
P 0 Box 43839
Austin TX 78745

8731
5/11/94
3-44104-OTC1 -TEEL PRCCUCTS, I NC.

394103 530O D!IETrRCH 5;rD
SAN ANTONi!O, TX 7821 9

sunbelit Metal Service TInc

South Loop 4
Buda TX '78610

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

7150712 2X3 RECT 3/16 HRASOO - 20(.00 FT-....................

31-79 0- 1403 MOO0- . 6G1 0 00 76,000 26.0 8
37-542A-500 SB 68,500 76.500 27.0 B86

3184 -51226 A5QO 13 62. 000 -7,3.00 ono ?A0 R A 9

. 01 4(
454.
512,'

4600412

5060- 1304

Beat

i33011

3223 C852

3224 .C852

- He~at

C852

na Stool Corport
2 Commerce Aver
Box 558

'laid, Alabama 35(

o. 00-402-92I

-Total, Weich 7,82....... ....

C 'MN -P
--- -i--- --790 .012 . .00'.......... ...020. ........

1.70- ;--780 '.017 .009 .030
.6 .7 0 . ..........0............01 ~ ......... 1........ ...

5 SQ -1/4- -RSO 40.-000FT---.1. .....

1,854 A500 B 65000 75,500

Total. Weight - 5 6.16 ...... I........... ..-....

~8 4-. 7 7 0 .o .... ..... . .012. . . 00 ..5 ....

.2 SQ.iG.-HAO 21Y.QO0O-FT

:26 ---------- 5 5,000 ......69,.000
:26 A500 B 5,Q rgoo
Total Weight -- 6__0

*C N P S- SI

2 6 ..-..1.0. 750 .013 .0 07-

Wton

964

-31. 0

30.0
30.0)

SUBJECT TO TERMS AND CONDiTIONS ON BACK

Milton Stewart
Metallurgi st

A~.

391000

F3 84'

280
Paoo

5/1 2/94

- - I - - -_--.. I.......... I. -I -- . .. .. ............ 1. I------ I . � I . - .-



0Q/A RECAOING REPORT
CLIENT/PROJECT NAME Ts ? TVJA
CLIENT/PROJECT NUMBER IG100 - q?;S
RECEIVED FROM T&>tLr
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 1440 - t. q
DATE RECEIVED q - I -I 4
DATE INSPECTED 9 - --

INSPECTED BY: _________

cUNTTYMAT IMCNON XETO, ACCEPTANCE
ITEM DESCRIPTION P.O. NO. QUANITh' I.D. NO. MATL YIN R EXCEPTIONA REMARKS

... flQ - -n Accept Hold t

AA l cC 4 4 o AJ6 c-'/xicz y - M4 Q - -=

- = - - - - -=--=

FORM
1/29/93

c.



PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1154-0

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.
16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
9/17/94 Their Truck 9/21/94 1

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1-1/2"x1-1/2"x1/8"x20' Angle Iron 4 $6.51 $26.03
ANG 1-1/2xCOl

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requireejts"
QA Approval_ _ _ _
Date-

Special Instructions C)rdered By: Kerry Hitchcock

Project #: TSI/TVA

Invoice Total $28.05

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Please include MTR's.
Total

Shipping

Tax

$26 .03

.$2. 02
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Q/A RECEIVING REPOUT

CLIENT/PROJECT NAME T\ /f 1A
CLIENT/PROJECT NUMBER I Vi YO- 7 u,- 0 .
RECEIVED FROM 51IVA
PROJECT LOCATION -Qme-aaPintLabs

ITEM DESCRIPTION

-7 •1i7th^. A AA A .4$

P.O. NO.
QUANTITY

Orrderl Rar'l R n
I.D. NO.

CcJD
MATL

Y/N

'I

X XX .. I I A I II I
CERT.

RECD
Y/N

caCWTAMR
INTEORITY

,-PEPORT NUMB3ER 5.? -- It, 6(:
420DATE RECEIVED -7 -?4

DATE INSPECTED 77Q94
INSPECTED BY:_

ACCEPTANCE
A--nt I W n- I .-.

REMARKS
-e -- I IvJM I rhrIj-- .

-VtVkVV I w<l~l- 0 %- W i - ' -'I ' * 'I - - I * , -- f# I S i I - - -I -* I I

.wf___ - - - - . -

- I-- - -

- -- .I -

I - I

-I I I 5 - - I I

FORM
1/29/93

C,'

C-

t' R n-A Ia ';O L

A -75

Z-,,F Y^FP TnN
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PURCHASE ORDER

Vendor:

Bill To:

Omega Point Laboratories, Inc.

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

PO Number:

1121-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
6/27/94 Their Truck 6/30/94 30

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 7 Strand Bare #8 Copper Wire 1000 $0.69 $690.00
BARE8STR

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval (
Date (6 - J-? - -ll

.~~~~~oa $ 0.00.. -..-.
Special Instructions Ordered By: Cleda Patton

I Project #: 11960

Invoice Total $690.00

Summers Electric
2400 Brockton

San Antonio TX 78217

Please include all Certificates of Conformance
to Catalog Specifications

Total

Shipping

Tax

I $690.00



07/26/94 07:08 e210 824 0419 SUMMERS ELECTRIC t4l002/004
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SERVICE WIRE CO.
MANUFACTURER

CILLODEN. WY (304)763-8600 PITTSBURGH. PA (4123325-1666

SHIP TO:

SUMMERS-SAN ANTONIO
2400 BROCKTON
PO BOX 17747
SAN ANTONIO TX

SHIP/SPECIAL INSTRUCTIONS:

PP/ADD FOB ORIGIN
MARK PO # 510026009

510026009

HOUSTON. TX (7133676-6666

ORDER NO: 355686

78217

_a i779'7 3

li 11111 621161 111111111 II
*662870 11695* MFG DATE

BASTR7SD8
8 AWG 7STR
BARE CU STRAND SD

GROSS TARE NET

THIS MATERIAL IS MADE Li t U
TO APPROPRIATE uL.

ASTM. OR CUSrtOER

STANDARDS AS SPECIFIED

BY THE ORDER.

MADE BY:

CUTTING

DRAWING

STRANDING

CABLING

ARMOR

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

JACKET

INSULATION

TESTING
/4049



0210 824 0419 SUMMERS ELECTRIC

SUMMAERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on A-_____- we, Summers Electric,
provided the material called for on your Purchase Order # q / 41-'
on o0ur Bill of Ladi ng ppng document) X#.80o353o
in accordance with all applicable requirements for shipment, I
further certify that the supplies that were provided are of
the quaqlity specified and are in all respects in conformance with
purchase order requirements.

Date:

Signature'7
Title: I 9k,97S

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512/824-1451

JLL 20 '94 13:18

16 001/00207/20/94 12:21

zi.. . .. .

210 824 0419 PAGE.001



Q/A RECL/ING REPORT 0
CLIENT/PROJECT NAME IS IFUA I__ REPORT NUMBER-___- _ _(_1)

CLIENT/PROJECT NUMBER | DATE RECEIVED R-7 - - I, &4-
RECEIVED FROM Jjbo DATE INSPECTED 9 - )-q4
PROJECT LOCATION Omega Point Labs INSPECTED BY: 0-?

QUANTITY MALRC OTW XETOTACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATLY INT GRIrr EXCEPTONC REMARKS

- - -n- Acceot Hold RP;-.t

O#akrdc| 1OhmA &ts |II -)IM-? Id tet I IS I I ol Wx
u- -

___--- ----- -- ==-

FORM
1/29/93

Cel1
CJI
C.-1



PURCHASE ORDER
QfGA Pow

Vendor:

Bill To:

Omega Point Laboratories, Inc.

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

7/22/94 Pick up 7/22/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Galv Cond Strap-KIN C105-4 7 $2.36 $16.49

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements." -
QA Approval _- PM R A,
Date 7-; I-4

Special Instructions Ordered By: Kerry Hitchcock

Project #: 11960 01

John Harnett
Summers Electric
2400 Brockton

San Antonio TX 78217

Please include Certificate of Conformance
Total

Shipping

Tax

$1 6.49

$1.27

Invoice Total $17.76

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

PO Number:

1134-0

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



SU!MJERS
ELECTRIC
C O M P A N Y

A SummerS Group. Inc. cmPany

s~M: -2400 BROCKTON
V SAN ANTONIO, TX 7'8217

SOLDTO: 08643800
OEGA POINT LABORATOrRIES
16015 SHADY FALLS ROAD
QTTN: ACCOUNTS PAYABLE DEPT.
ELMENDORF, TX 78112'

CONTROL
C 1-7

PAC K I NG 5SL I P -i G

. ,.. NUMBER ' . - : PAGE

080764101

22-JUL-1994, 08:53

SHIP TO:

OMEGA POINT LABOR rORIES
2400 BROCK TON

SRN ANTOONIO, TX 78217

CUS1MBER 0; NUMBE' JOBNAME 2.: ;[-=CONTACT T YE

ORDERDATE SHIP DATE ;'SHIP VIA . T SLS TX TERMS

-JUL-1?934 22-JUL-194 Wil 1 Cl! Pu , 36 000 10th, Net '0th

NE a ORD.- OWABRTOTY. SH PTNUMBER.- BINLOC NrT PRICE IUM| 1EXTENDEDPRICE
-` 'DESCRIPTION'4- .upc

1 7 0 7 t C15-4 24 - A- -2 3 5 D3 C b .z 4 9
1IMLV COND STR-A P 7 5 951

SUB TOTAL164
FREIGHT 0 0
r A Sx 1 . 2 7

TOTAL 17.76

L* ___

CHECKED | DATE | CUSTOMER
BY j SIGNATURE KrI11A . IPICKED

BY

MASTFR Ft')RM #2250



07/26/94 07:10

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on __________ we, Sumers Electric,
provided the material called for on your Purchase Order
on our. B..11 of Lading (shipping document) X L2 i
In Occor.donce with all GpPlicable requirements for shipment, I
further certify that the supPlies that were provided are of
the .quality specified ond are in all respects in conformance with
purchase or-der requirements.

Date:
Signature:
Title:

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TExAS 78217
512/824-1451

JUL 26 '94 08:06

I - i (

Z 004/00;D 3'0210 824 0419 SUMMERSe ELEC T TOTrI

210 824 0419 PAGE. 004



0/A RECA'ING REPORT 0

CLIENT/PROJECT NAME TSl /I r kJ REPORT NUMBER )1 - . tl t 0 b-

CLIENT/PROJECT NUMBER \ DATE RECEIVED 7- ,-I-94
RECEIVED FROM ¶AP DATE INSPECTED 6- 3 -24'
PROJECT LOCATION Omega Point Labs INSPECTED BY: ____________

-_ - - ---

CORID Cr=FfCCPTNC
QUADSCITONPO N. 0 NTITY I.D. NO. MATL FIECD ONTA EXCEPTIONAC REMARKS

ITMDSRPIO .. N.Y/N YIN tMRT cetj~

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

FORM
1/29/93

Cil
C. I

C-1



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:

1141-Q

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

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/18/94 l8-22-94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Junction Box 1 $186.00 $186.00
12ga 12"x12"x60"

"See Special Instructions Resroing
Plrchasing Srecifications for Quality
P tsrance Requirements."
QIA ApprovalC
Date WR - Iq -94

Special Instructions C)rdered By: Kerry Hitchcock

Project #: TVA/TSI

P AI579 7
ean* -;Wj

Summers Electric
2400 Brockton

San Antonio TX 78217

Must meet NEMA 1 specifications.
Total

Shipping

Tax

$1 86.00

$1 4.42

Invoice Total $200.42



SUFMVIERS
ELECTRIC
C 0 M P A N Y

A Summers Group, Inc company

2400 BROCKeTON
SAN QNTUN I , r TX 78 R2 1 7

SOLD TO: 08643800

OMEGA POINT LABOR4:rOR IES
16015 SHADY FlLLS ROAD
AT{9{- AcrOuNrS PiAYABLE DEP-r.
ELIENDJORF., TX 78112

CUSTCMIER P ''I I 4.k I N1- S L 1 YP 6 -

PACKING SUP NUMBER PAGE

.081215lor1fl0 1.

11Q-U -1Q1--1 10):43t

SHIP TO:

OMEG',Q POIN.T LiBORQ rAORIES
16015 SHADY FALLS ROQ)D

ELMENDOJRF-, TX 7811^2

CUSTOMER PO NUMBER N JOB NAME CONTACT TYPE

41Q KERRY DEL

ORDER DATE . ..SHIP DATE. SHIP MA FRT SLS TAX TERMS

-hUG-1994 18-AUGi-1'849 Our TruoC' PO .'b {C0 10t. Net 2th

NE QTY. ORD. OTY. B.O. QTY.f;HP.-_ PART NUMBER . BIN LOC. ST UNIT PRICE .IUM| EXTENDEDPRICEr DESCRIPTION UPC

WELDED END
- I*

0 1 MS 'M? 12 XX t - S 0

S 1 I2X6 0 IFLAT COVER

! ; i
.. .-

7 ( ' . 1 r. i

Freight, if applicabIe', to be billed later

7: SUB T-rTAL
FREIGH r
T AX
TO VTAL

Ii

JT .

I

PICKED Ef I CHECKED
BY L2: -~By

y 1 3-x. '0 0 E

,1 i:)! 1 I -

"I0 . 4 '
- 4 O ,.. 14 2

C . . ffi ,,:

1,

�y� e,
N'Z.--'7

C�� I

i �



09/27/94 09: 17 %210 824 0419 SUMMERS ELECTRIC L@ 004/004

r 2
.. .

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on we., Summers Electr'c,
provided the material cal.led for on your Purchase Order #
on our Bill of Lading' (shipPing document) I# O a!(tgO1
in accordance with all applicable requirements for shipment. I
further certify that the supplies that were provided ore of
the-quadlity aspecified and ore in all respects in conformance with
purchase order requirements,

Date
Signature:

Title: /d) & b AS ..7

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512I824-1451

SEP 27 '94 10:12 210 824,0419 PAGE. 004



Q/A RECEIING REPORT -
CLIENT/PROJECT NAME --Fs I /-F'- 7 REPORT NUMBER I'A - t Iq
CLIENT/PROJECT NUMBERhLlcm q:7:t I :7 o 'I75i DATE RECEIVED - I
RECEIVED FROM 5 - DATE INSPECTED T- )k + i -g4-
PROJECT LOCATION Omega Point Labs INSPECTED BY: Ci P

QUANTITYCOD ACCETANC
QUW1YMATL FEM CI)NTE ACCEEPTION REMARKS

ITEM DESCRIPTION P.O. NO. I.D. NO. YIN YIN rIfJCEGRPAY R EMARKS

ja" 5mE t 14u42W P IlD8IiA~4 4c rSPriiA 16 PT 6D/

c" J. [14 s I4A4EA) > cX - Y Y __ -
31s 4) I _ 3__ 3 KPPP L63bbS2 Y S 3 b- -

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

FORM
1/29/93 Cl



PURCHASE ORDER

Vendor:

Bill To:

r7 6 Is,

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

82/4 Their TruckI

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 4" Steel Locknut - BPT 110 4 $1.65 $6.60

2. Galv Cond Strap - KIN C105-4 25 $2.36 $59.00

3. Galv Cond Strap - KIN C105-3 15 $1.71 $25.65

4. Galv Cond Strap - KIN C105-2-1/2 5 $1.58 $7.90

5. Galv Cond Strap - KIN C105-2 20 $1.31 $26.20

6. Galv Cond Strap - KIN C105-1 10 $0.95 $9.50

7. 3" SQ Head Plug - APP PLG300S 3 $12.73 $38.19

Toa $1.73.0
Special Instructions Ordered By: Kerry Hitchcock

1 Project #: TSIITVA

Total

Shipping

Tax

Invoice Total $1 86.46

$1 3.42

Summers Electric
2400 Brockton

San Antonio TX 78217

-

$1 73.04



SUMNMIERS
ELECTRIC
C 0 M P A N Y

A Summers Gloup. Inc company

3j W . J 0 Si E P H I 1 E
M: , TTfNIO TX '3

0 86 6 .4 3 *.3i 0
SOLD TO: -Et PITL8R T J~E 3ZIDMCGb POQINiT LAB6ORPrOR. RI-'

1`01-5 S1- D'Y A LL J f 0 lA E

A TTTN ACC'OUNTS PAYAIBLE DEPT
ELMEEN'DORF, TX 781i12

CUSTOMER pI2:E1 ., iE L.H l
t- ' -)

NUMBER PAGE
i, ,0 , 3Ci3!

-)A U GJ - I? '77241<-.!*

SHIP TO: M!-5 P [T LAO O ATr I ES

, 1 ° W *' L SA E ' l I N E

SAiN HAjNTONjIO,, TX 3 2

_CUSTOMER POGNUMBER.;,- JOB NAME . ,CONTACT TYPE

1 45IER WCR

ORDER DATE -SHIP DATE,- -. :6-..SHIP ViA FRT SLS TAX TERMS

4 - A 4 G - I 4 -4 - J A - W1 * I,

INE -OTY. ORD. O.ly BTOgI. ,OTY.TSH .- RFRT NUMBER .-- BIN LOC. S UNIT PRICE IUM| EXTENDEDPRICE
/MDESCRIPTION 6 UPC

0 j 4

O 15

0 25I

0 105

9PT 11 iI-Tr! l TE L L- 7j ;iJ"T

!t 'r N I ,1 r~i4
GALV COY GD STF,, P

GALV C.OND S FJPP

G A L V ,Y 0 N T : I F A IP

KIN CdOS-C
GAL.V COND

TI\' d o1S(f--I
GSILV COND S'T R- F

1 .- 8-- 3

I

17.i- 0-1

l- Q. -1

75? 3 0

.iJ TOTAL
F P E I - T
j4-I.

T0OT AL

REV, 8/94

PICKED CHECKED DATE
BY BY F BY

I - A

BY

4

1 =

10

-, ', I " -

1 . ` . 4= .,

5. J C .

.,, > 7' -

1 4 c5 .*, S :

,3. z .



- - - . - . ,., f ,

4SUIMERS
ELECTRIC

A Summers Group. mc company

-)M: 2400 BROCK1ON0
SAN ANTONIO, TX 758217

SOLDTO: 0864"3900 8i.
OMEGA POINT LA8ORATORIES
16015 SHADY FAtLL' ROIAD
ATTN: ACIOJUNTS PAYABLE DEPT.
ELMENDORF, TX 78112

CUSTOMER

SHI

SHIP TO:

PICKfr!Ci SLIP

PACKING SUP NUMBER PAGE

081360401 1.

214-AUG-1994, 12: 146

OME63A POINT LABOIRATORIES
16015 SHADY FALLS ROAL

ELMENDORF TX 78112

5171S L&rC Mk
z-,USTOMER PO NUMBER.

1 45Q

JOB NAME
1-;

* C-Z.l | CONTACT

|KERR Y

I TYPE I

DEL

ORDER DATE SHIP DATE : SHIP VIA FRT SLS TAX TERMS

4-AUG-13994 24-AUG-1994 Our Tr uCk P C 26 000 10th, Net _0th

JNE |QTY. ORD. QTY. 8. QTY. SHP. P NUMBER BIN LOC. 7 UNIT PRICE UM EXTENDED PRICE

DESCRIPTION 4 UPC

3 3 .APP PL1 3306 2--33 . 1.9 273 E- 3 8 It
I-IN SQ HE(ID PLUG 6 52 60

D UELIVER TO,'1MQR-O44 IS OK

SUB TroTr :
. FREIGiHT : b.0O

rax :: 2. -9
; . TCAL : 41 15

IO

* ' -t .... -

S/

-i i . / ATRFR 25

b ̂ rt,
6 c L;.

PICKED [7U V -HECKED / | DATE h , CUSTOMER |-
BY * j BY fJI SIGNATURE ' /

I .. ',, _-

N - - � -
-:-3

rZ�11-00

I



0 003/o04 - S

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certifY that on ....4 we, Sumers Electric,
provided the material coaIled for on your Purchase Order
on our Bill of Lading (shipping document) # A2 '13 6'fo;
in accordance with all applicable requirements for shipment I
further certify that the supplies that were provided are Of
the quality specified and are in all respects in conformance with
purchase order requirements.

Date:__
Signatur
Title: J S4-LFS

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
512824-1451

SEP 27 '94 10:11

%Y210 824 0419 SUMMERS ELECTRIC09/27/94 09:16C

210 824 0419 PAGE.00



09/27/94 09:15 V210 824 0419

SUMMERS
ELECTRIC

June 18, 1992

To Whom It May concern:

I hereby certify that on ______ we, Summers Electric,
Provided the mate.rial called for on Your Purchase Order#. B. . 6.. ......... yu Purhas Orderon aur. B I~l oftLading (shipping document) # / 78 3 P890 i
in accordance with all a0nlicable requirements for shipment, I
further certify that the supplies that were provided are of
the qua.lityspecifi~ed and are in all respects in conformance with
Purchase order. requirements,

uate:
Sgnaot~re':

Title IJ5Xi F-E-

2400 BROCKTON
P.O. BOX 17747

SAN ANTONIO, TEXAS 78217
5121824.1451

SEP 27 '94 10:10

0 002/004SUMIUERS ELECTRIC

210 824 0419 PAGE. 002



0Q/A RECE*ING REPORT
CLIENT/PROJECT NAME 7 /7:5/
CLIENT/PROJECT NUMBER // f&O Y5--s
RECEIVED FROM , - /he S s c
PROJECT LOCATION Omeaa Point Labs

REPORT NUMBER /S13 -_____62
DATE RECEIVED /
DATE INSPECTED D_ _/ _/ _

MOMElQD C rI~ Dv. e > z

(ONOD CEI. v

ITEM DESCRIPTION P.O. NO. Q NTITY I.D. NO. MATL FECD CNTAERT EXCEPTIONE ACCEPTANCE REMARKSIE DECITOPO.N.y/N YIN f-irEGiRrvol

12s teel -1 alle 1-Bm /tt 20 -j 2 dS-9/-+£: i ot e X ==_ __ __ __R~'~~ Q- - -- 2  t ~ R~p

_____ -- - - -== - - - -- --

FORM
1/29/93 c71

c ; ,J



PURCHASE ORDER

Vendor:

Bill Tno

6 ,
Omega Point Laboratories, Inc.

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

PO Number:

1157-0

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc..

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

9/28/94 UPS Red Label l

Quantity Unit Extended

Item No. Description Ordered Price Amount

1. 12" steel cable tray 2 $0.00
248P-09-12-144

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements"
QA Approval
Date___ - -___ ___

Special Instructions Ordered By: Constance A. Humphrey

I Project #: TSI-97553-55

Invoice Total $0.00

Sue Messerlie
B-Line Systems
509 West Monroe

Highland IL 62249

See attached purchasing specifications and
Quality Assurance Requirements.

Total

Shipping

Tax

$0.00



0 oVENDOR PURCHASING SPECIFICATION ANC

QUALITY ASSURANCE REQUIREMENTS

Vendor d_- Ad_ __z__

PAGE 1 OF 3 Purchase Order No. //516 a2

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

El Seller shall furnish all items on this Purchase Order in accordance with
Quality Program approved by Buyer.

2.0 QUALITY VERIFICATION

* When additional quality verification activities are required as a conditior
to this procurement, invoices will not be paid until satisfactory completion
of such activities. Excessive rejection rates may result in removal from
buyers Approved Vendors List.

Receiving Inspection - Buyer shall inspect items upon receipt to verify
compliance with purchase order requirements. Rejected items shall
be returned at seller's expense.

L1 Independent Laboratory Tests - Samples of materials furnished shall
be tested independently for conformance to specification requirements
proir to final acceptance. Rejected materials shall be returned at seller's
expense.
Document Review - Final acceptance shall be based on satisfactory
review of required certifications and other supporting documents.

3.0 CERTIFICATIONS

When certifications are required as a condition to this procurement, the seller
shall furnish one reproducible copy either with or prior to each shipment.
Shipments will not be accepted and invoices will not be paid until certifications
are In buyers possession.

FORM
3/93-



PURCHASING SPECIFICATIONS
PAGE 2 OF 3

VENDOR

PURCHASE ORDER NO. // 57 42

KI Certificate of Compliance/Conformance Required - Certification that materials
and/or services comply with purchase order requirements. Certification shall
reference purchase order number and traceability numbers (when applicable).

13 Certified Test Report Required - Certification that material complies with
applicable material specification(s) and the purchase order. Include actual
results of required tests.

13 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

F1 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.

Eil Shipments shall only originate from facilities approved by the buyer.

13 Buyer reserves the right to inspect any or all work included in this order
at sellers facility with as early notice as practicable.

5.0 IDENTIFICATION

Seller shall identify each item with a unique traceability number by physical
marking or tagging. Traceability numbers shall be traceable to certifications
and packing lists.

El Seller shall identify each container with a unique identification number. The
identification number shall be traceable to certifications and packing lists.

6.0 10 CFR, PART 21

WI The material. eauioment and/or services to be furnished under the orovisions
of this purchase order are involved in the testing of basic components of a
Nuclear Regulatory Commission (NCR) licensed facility. Accordingly, the seller
is subject to the provisions of 10 CFR, Part 21 (Reporting of Defects and Non-
compliance)

FORM

3/93

t e' ,-,



PURCHASING SPECIFICATIONS

PAGE 3 OF 3

7.0 PACKING/SHIPPING

Li

la /I
VENDORK

PURCHASE ORDER NO.

All materials shall be packaged in air tight, moisture free containers and shall
be free from all foreign substances such as dirt, oil, grease or other deleter-
ious material.

Lzi 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________

FORM

3Mg

r , ^Jf- ¢1- f

A-.



10/06/94 16:52

SHIPPING ORDER
4i 1 4 40

1 800 662 1569 B-LINE HIGHLANT
p6 r- L1 .'

s B-mE* SYSTEM& INC
509 Was Monroe Shad

Hihlnd Dnol. 6224940326

IZj02/002f. t1PIG.oC~ii-<.| r w},
1. 1I .. I. . R. E .-... 6 -

RS 8942-9261
SY.

. ., t' :94

0026073

SOLD TO:

OMEGA POINT LABORATORY
16015 SHADOY FALLS RD

ELKEINOORF TX 78112

1

SHIP TO:

OMEGA POINT LARORATORY
16015 SHAGDY FALLS RD

ELMENOORF TX 78112

I -_ _ _ _ . I -.

PAGE NO. 1 OF ' TERffS - NET ;U URAT -

| CUST: ORDER NO. DATE RECLAVEO ST SHIPPED .ISHIPPING DATF VIA . . G c

115 70 - /29/94 10/03/94 e x
.. I W~flI-J

-~~~~~T .HPPI :b'II- -- 1 -l unr . .- . : WIH
DIV. SALEiMAN

7 8S00 E

SHWi; FM F.O.B.I - I ' I

T ROY TROY

TE SHIPPED -S 7/L.' .:'

*3 ~ ~ ~ -54 xg5t7

TOM FENOGLIO

3ER

248P09-12-144 STR SECTION ITH 1 I
__ SLNOLE(S) OF .. PC(S) EA. ,

4200 9/29/94 UGT. 36.1600 971-3204 HL

ZN.-8004 SPLICE PLATE ITM
LOCATION: 1002 H05-2

CARTON(S) OF PR(S) EA. "

UBT. 2.4001) 703-0000 ML

TROY To FOLLOU

A

q

TOTAL WEIGH T 77.1200

AGE CLAIM MUST PE REPORTED Itr WRITING TO
WITHIN TEN (10) DAYS FRO)i DATE OF SHIPMENl1.

mm
OCT 6 '94 16:52

8

4
2
9
2
6
1

l0MM 102 A

A

1 800 662 1569 PRG.002

/_ -" - '/

I

I

I

-



10/11/94 15:59 [i 3 Up

CERTIFICATIE OF CONFORMANCE

P. O. No.: // 5`7 67

SPECIFICATION: JG4f770 L/ C. 7

REV. -

REV. -

PRIME VENDOR: B-L-LM S' S. INC.

SUPP
LT fl-1n 0 AI1L7
'LLM: a_________

ADDRESS: 509 WEST MONROE ST. HIGLT, ILLNOIS 629

DESCR'ON OF EQU:IPMENT:

IDENTIFICATION: ON A ACWD SHPMG ORDER - - 7Z C(

APPROVED EXCEPTIONS: //Ow'`

M.T.R.'S ATTACHED: A

SUPPLIERS CERTIFICATION

This is to certify that the products identified herein have been manufactured/supplied
under B-Ulne Systems approved quarty assurance program and are in comfomiance
with the procurement quarly 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

OUAt ASSURACNSE
Intle

Date

B-Ln SYMMS. -
Organizaton

8BLINE e SYSTEMS. INC
509 Wed Monroe Street
Hihland. IL 6224%9S-A

OCT I1 '94 15:55

'&618 654 1917 B-Llne Systems

6le 654 1917 PAGE. 002



0

r Gi ' E

P . 0. Bx 8 4 .Hrs-, A-!rn . 7260210840 iFW
P. O. Box 840, Harrison, Arkansas 72602-0840 (ARFW)

-'''- FREIGT fLUNUMBER----
Refer To This Number -

;. i14 - .715('3 RF' . 1 111111111 11111 11111 ( 1111 111 t 1 111 i 11iiii1

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

OM1EGA FrPIINTF LrP-l -i'.

~tV~ f . H i Ff:-isl L-.; rF
I r 1-t 1r-i I-IT

I I I

I

I : :- I I .

SHIlPPER

i.,i 50456
Fl LlINE SYSTEHE.

P3 0. 9-'

E.x IT l- tO Ti0i -
'::';, ,1 1 l1 ' I -f T -

DATE

ORIGIN | OEST.

-.TL
BL#

a..:., -. - - I - i- . I 1 . 1 !. - i ! l " ' 1 -1 , I I c .- ,,,I- 0=1*3---E l0 - I4 P
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3p.ACEE BFA-1CKETS 1 010 f OP
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-f-iBLE F~'Til ". Tl'f i. F-IYIIJ0 l~-J .; OPF-
>IPLE A Y'-TL 1.- Gh O THICRER
~ECI- ,j 7 'J I NED

RECEIVED IN GOOD CONDITION E
FIRM:

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

EXCEPT AS NOTED BY: DELIVERED BY

- -- - -- . ..

�2

1 .4 c., ':, - .-j:-,

.:- -1 e , O,- .. 1

DATE Z
DATE:

.. .5- . ... .

n-

0
LIJ
w
z

z

I

I .II I If62 I-
-- L

!- 11-; .7 .1 --

f.' ' '
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^>^s,, Q/A RECEAING REPORT
CLIENT/PROJECT NAME r1 Aw IIREPORT NUMBER I A ''a

-LNRE NUMBER ) IoQ@ -g79s7-Otq733)-g DATE RECEIVED ' - ;(o -a4
RECEIVED FROM DATE INSPECTED 94
PROJECT LOCATION Omega Point Labs INSPECTED BY:

QUANTITY COOCR.ACCEPTANCE

MATL RECID CONTAINER EXCEPTION,
ITEM DESCRIPTION P.OA. NO. ME4.ID. NO. -AT YIN -EGRIY REMARKS

I I 11 I~~ I DI= TTIk

. - - -- - - -

FORM
1/29/93



PURCHASE ORDER
Omega Point Laboratories, Ins- ' a,

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

Vendor:

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

Bill To:

PO Number:

1142-Q

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

Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Eimendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

Their Truck 4

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 Regarc ing
Purchasing Specifications for Qu lity
Assurance Requirementp?
QA Approval -
Date --I - q-

Special Instructions Ordered By: ConstanceA.Humphrey Total $0.00

Please include all Certificates of Conformance Project #: /V t' T 5 i' Shipping
to Catalog Specifications Tax

Invoice Total $0.00



-i

U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: 1. He - L g Date: S1-/ Lj

Invoice: 21630
YOUR ORDER NO. JOB NAME

Terms: 2% - 10 days, Net 30 days
W-i2 G.

QUANTITY DESCRIPTION LIST UNIT DISCOUNT AMOUNT:

Th , Pr,- ' ~j4~ - - --

A-.z

I TAX

Received By Tax Exempt TAL

- - iTxEep



U. S. SALES COMPANY, INC.

CONTRACTORS SPECIALTIES
"SINCE 1948"

318 W. MELROSE PLACE
SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: Date: f - I

Invoice: 21664

/y

L6U

0 % V% %;_ C� I-x , - - L �� -,-,



11.S. Sales Co., Inc.
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

(210) 829-7044

August 30, 1994

CERTIFICATION OF COMPLIANCE

OCega 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

j



Q/A RECE*ING REPORT
CLIENT/PROJECT NAME 1ITL)A
CLIENT/PROJECT NUMBERI1o- 9733 - 3 8
RECEIVED FROM ( A*Z* 0A.-10*-

PROJECT LOCATION Omega Point Labs

REPORTNUMBER 140, - Iq(00
DATE RECEIVED T -D3
DATE INSPECTED_ _ _ _

INSPECTED BY: ______ __

QUANTTY MTL FE CCWEFI ECEPTONE ACCEPTANCEREAK
ITEM DESCRIPTION P.O. NO. Q.D. NO. MO YN EXCEPION REMARKS

-% - - - -. -,

. Ps -Do y

--- P = t==== r

.t -A - - - - -- - --

FORM
1/29/93

C.



Omega Point Laboratories, Inc.
PURCHASE ORDER

Q4 GA Pp,

°enot °

Bill To: Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/19/94 Their Truck 8/22/94

Quantity Unit Extended

Item No. Description Ordered Price Amount

1. P1000 Channel 20 $0.00

2. P1001 Channel 40' $0.00

3. P2558-40 40 $0.00
4" pipe straps

4. P2558-10 10 $0.00
1" pipe straps

"See Special Instructions Regar ing
Purchasing Specifications for Qu ality
Assurance Requirements*
QA Approval (-
Date '- -R - -q

Toa $00
Special Instructions C)rdered By: Constance A. Humphrey

Project #: - 7-5 /

Invoice Total $0.00

Johnny Boyd
U.S. Sales Company, Inc.
318 W. Melrose Place

San Antonio TX 78212

Please include all Certificates of Conformance
to Catalog Specifications

Total

Shipping

Tax

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

PO Number:

1142-Q I

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

..

.

$0.00



U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: ' - Date: £? <Aq

Invoice: 21596

YOUR ORDER NO. JOB NAME
Q Terms: 2% -10 days, Net 30 days

QUANTITY DESCRIPTION LIST UNIT DISCOUNT AMOUNT

Ai b /~- - - ('a'fZP

L_ I_ I __ 1 __ I

I + � +

Received By- I* J - (7> 4,a i El Tax Exemt4

TAX

TOTAL
0 Tax Exempt



11.S. Sales Co., Inc.
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

(210) 829-7044

August 30, 1994

CERTIFICATION OF COMPLIANCE

Omega Point Labs
16015 Shady Falls Rd.
Elmendorf, Texas 78112-9784

Attn: Cleda

Customer Order No. 1142 Q

Material: 20' P-1000 (PS-200)

40' P-1001 (PS-200 2T3)

10 P-2558-10

40 P-2558-40

This is to certify that the materials shipped to fill the above

order have been manufactured in accordance with standard manu-

facturing procedures and specifications for these products.

U. S. SALES CO.

Johnny Boyd, President



0/A RECAING REPORT e

CLIENT/PROJECT NAME i /I-t VA As_ 6REPORT NUMBER 14 - 1 L lS-a
CLIENT/PROJECT NUMBER 1 1 91(co)-717 -lW-V' . ? 3gDATE RECEIVED T -3n-q4

RECEIVED FROM O . ^ -Ch- DATE INSPECTED 9______4
D.ICT I ACrATlnK gmono Pnint I Shc

QUANTITY MALF-D OTM ACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. MATIY/N GR; EXCEPTAINC REMARKS

. OrdeRern r~cceDIHold jR

.- - -

____ __ -- - - - - -- - - -

FORM
1/29/93

n c>. �-� -



Vendor:

PURCHASE ORDER

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Bill To:

58-
Omega Point Laboratories, Inc.

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

PO Number:

1148-Q

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms

8/29/94 Their Truck 8/30/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Hilti Bolt 1/4" x 2-1/4" 200 $0.00

Purrcn^Oit*, -ei- for Quality
Assur-nnri. R quire ts"
QA Anproval ___ _

Date I- Dq -2 4

Special Instructions Ordered By: Cleda Patton

1 Project #: TSI/TVAPlease include Certificate of Conformance.
Total $0.00

Shipping

Tax

Invoice Total $0.00



NO--4u5 .5 30II I U U No. iT 5 ?53 5O L
* FRTT ORIGITALS 1 Z F R;T ORIGIN;

135 '-STEMMONS FREEWAY'
F"TERS BRANCH! TX 7 341

OMEG7A PojIN T ABORATI070ES
t6C1$ SHADY3.A FALL ROAD

EL ME DOR F T r 7 q I '

tIO)TES:
C'LET A

,UST. PO #

RDER DATE

o0-

1 O -DE

ORDER #

J / ;-/. ij 4 .3 - 0 1

SLS #

1 7 'C\

SLS NAME

R I CHAR 1A

SHIP LOC.

CARP ENTER ? 5-

ACCT. NAME AND CUSTOMER PURCHASE ORDER NO.

77 IME GA P -0FIQT LAOR 'A TRIE S

1'1 ' 3

HAT ;{ 7 FU FOR CLLN HILT: CU 1 T3T.ER ,SJF-E l-301-
ICYK Dn 3'IT;O E"T 6109

,CT. #

3? c41

! - 8 1] n

SUBJECT TO TERMS AND CONDITIONS ON REVERSE SIDE

X'.. -F.E 1. = -7

;3 8 '! - ?, "; a 4 - -i-~.5 1 6' : '7-



| -I NoT -p - 1. | T I I -® * N

* *FTRST FIRIGT AL* , * RFIRT ORTCINAL ± * FTRST OP.TINAL *

13635 C TEMIOrNS FREEWIAY 1362 5..' TEIM, 01NS' FrEEWAY

F*ERs BRANC'H. TX 75234 I FARMEPS BR.ANCH TX 75-34

S

r 0

OMEGA POINT. LABORATOPIES

16D1.5 SHASn, FALL PROAD

H
O OMEGA POINT LABORATORIES

P 1015 SHA.D7 FALL A OAD

EL M1ENDORF TX, 7 1 1
Ta E 7 ME NDOP , RF

0

11 46Q
OFi*ER #

4593'3-01

C LETA
CUST. PO #

'I 110

SLS # SLS NAME SHIP LOC.

1?50 TR T C H A R D 7- A P P E NT T. E R .

ACCT. NAME AND CUSTOMER PURCHASE ORLDEH NU.

i 77 OM7 A P OI N T\T LT T A BOTORIES -a

______________________________ I

DDAATT

-'8 07 I

1 * 4 9

RAN1K 7OU FOR C-ALIN T H-LT CUTSTOMEF SER-7VICE 1-AL I T I L I T T1

I ,-k DAIV ITQ0 E'' 6 l' '

ITEM #

000453605

ITEM DESCRIPTION

I K B O L T I I 1 4 -
P.5jI!BOLT II 14- 1 I 'i , E Bl

T END OFTz S I PPR t * X

HILTI I.5 C.7LASSIFIED AS A, LA.~

I. 9- .30 0

DUE I SHIP

BU Sl I N F ISS

-I . . ICUIDRAMNT MAOr

B/O BIN-LOC

I

I I I_ . _____ RECEIVED______
=ECEIVED BY - IDATE RECEIVED P~

TILE

]LOCAL -F BUS

]TRUCK 2 AIR

WALj7UPS F~I

CARRIER

BILL OF LADING #

FREIGHT COST

CHARGE TO CUST

D YES L7
NO. OF PACK

WEIGHT

------ LBS.

DATE SHIF

/
PICKED'

CHECV

2!

C.

NOTES:
CLETA

;UST. Po #

3DER DATE

.1U, , a7D 1 i, ~ .-

'CT. #

a cO a a

O

':- - EQ -F l = I'''-'

,;- -- -. 29; .^- -1 i,: 'I F,:--1.

I

QIIMC I~ ... C

.SUBJECT TO TERMS AND CONDITIONS ON REVEO I :'026 (1-92) 000964502 COPY



4 'B1 918 252 6558 HILTI PUR

Date: September 13, 1994 outh122ndEastAve.
P.O. Box 21148

Customer: Omega Point Laboratories Phine (918) 25216=
Telex No. 86124 A \

Customer P.O.: 1148-Q FaxNo. (918) 252-6558

Subject: Certificate of Conformance

Quantity: 2 Boxes 1/4 x 2 1/4 HKBII(Item #000453605)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 11L41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTM Specification A510 while the AISI 11L41
material meets the chemical requirements for ASTM Specification
A108.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Rex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolts. conform to the description provided in Federal
Specification FF-S-325, Group II Type 4 Class I, Interim
Amendment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type III,.SC1.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94,
1OCFR part 21 and 10 CFR 50 Appendix B. Additionally, they meet the
requirements of the above referenced purchase order number.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

JM
coc2a

1 918 252 6558 PRGE.002

Et00209/13/94 14:52

SEP 13 '94 14:54
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PURCHASE ORDER
40A Pq,

Vendor:

Bill To:

Omega Point Laboratories, Inc.

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.

Ship To:

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
8/31/94 Their Truck 8/31/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Kwik Bolt II 3/8"x3-3/4"
000453647 200 $0.00

2. Drill Bit 1/2"x6" 1 $0.00
000280370

3. Kwik Bolt 11 1/2"x7" 100 $0.00
000453795

"Sec Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirees
QA Approval By
Date '~3?Aq4

Special Instructions Ordered By: Kerry Hitchcock

Project #: TSI/TVA

Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Please include Certificate of Conformance.
Total $0.00

Shipping

Tax

Invoice Total $0.00 0



Tulsa, Oklahoma 74146 I/b NU,
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/1 918 252 6558 HILTI PUR

Date: September 13, 1994 6400South 122nd EaAve.
P.O. Box 21148

Customer: omega Point Laboratories Tulsa, OK 74121
Phone (918) 2524000 ATelexNa.6866124 -\ 4"Customer P.O.: 1151-Q Fax No. (918) 252-6558

Subject: Certificate of Conformance

Quantity: 2 Boxes 3/8,x 3 3/4 HKBII(Item #000453647)
1 Box 1/2 x 7 HKBII(Item #000453795)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 11L41: 3/8 x 7, 3/4 x 12 and all 1" diameter
bolts. The AISI 1038 bolt material meets the chemical
requirements for ASTN Specification A510 while the AISI IlL41
material meets the chemical requirements for ASTM Specification
A108.

B. The expansion wedges are made from AISI 1010 steel except for the
3/4" x 12" and all 1" diameter which are made of AISI 304
Stainless Steel.

C. Hex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolts conform to the description provided in Federal
Specification FF-S-325, Group II Type 4 Class I, Interim
Amendnent-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type III, SC1.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94,
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 PAGE.003

@ 003OS/13/94 14:52

SEP 13 '94 14:55



0/A RECAING REPORT
CLIENT/PROJECT NAME I )

CLIENT/PROJECT NUMBER-]|R(
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AZI vA

aa Point Labs
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PURCHASE ORDER
Q4CGA Po,

Vendor:

Bill To:

Omega Point Laboratories, Ind5 D 0

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

PO Number:

1159-0

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

Ship To:

Accounts Payable Cleda Patton

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

16015 Shady Falls Road 16015 Shady Falls Road

Elmendorf, TX 78112-9784 Elmendorf, TX 78112-9784

Order Date Ship Via P.O. Spec. No. Date Required Terms
9/29/94 Pick up 9/30/94

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. Hilti Quick Bolt II 200 $0.00
1/4"x 2-1/4"

2. Hilti Quick Bolt II 100 $0.00
1 /4"x41 I'J '

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements."
QA Approval- ' P
Date 1/9,?q/g.

- - ;-||-A*-. . - - n-r
special Instructions urc3read By: uleaa r-anon

Project #: TSI/TVA

Invoice Total $0.00

Steve Hood
Hilti, Inc.
853 Isom Road

San Antonio TX 78216

Certificate of Compliance/c@4lce.
Total

Shipping

Tax

$0.00
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121 918 252 6558 HILTI PUR

Date: October 13, 1994 5400 South 122n East Ave.
P.O. Box 21148

Customer: Omega Point Laboratories Inc. Tu1W OK74121

Telex No. 6868124
Customer P.O.: 1159-Q FaxNo. (918) 252-655

Subject: Certificate of Conformance

Quantity: 2 Boxes 1/4 x 2 1/4 HKBII(Item #000453605)
1 Box 1/4 x 4 1/2 HKBII(Item #000453787)

To Whom it May Concern:

This is to certify that Hilti Kwik-Bolt II is manufactured in compliance
with our standard specifications which state the following:

A. Stud bolt material is AISI 1038 except for the following bolt
sizes which are AISI 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 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 304
Stainless Steel.

C. Hex Nuts are of commercial manufacture, meeting ASTM A563, Gr. A,
and ANSI B18.2.2.

D. Washers are fabricated from SAE standard material in accordance
with ASA Standard #B27.2-1965 SAE 1005/1020, superseded by ANSI
B18.22.1 1965 (R-1975).

E. Kwik-Bolts conform to the description provided in Federal
Specification FF-S-325, Group II Type 4 Class I, Interim
Amendment-3, dated July 16, 1965.

F. Bolts, Nuts and Washers are zinc plated in accordance with ASTM
B633-85, Type III, SC1.

The above products were manufactured in Tulsa, Oklahoma and supplied in
accordance with Hilti's QA program, BHB-NQP-101 Rev. I, dated 01/94.

Sincerely,

J. Metcalf
Quality/Environmental Engineer

JM
coc2a

1 918 252 6558 PRGE.002

@ 002/00210/14/94 12:10

OCT 14 '94 12:12
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Q/A RECA'ING REPORT

CLIENT/PROJECT NAME LT-l1/JlŽ R.EPOlRT NM.IBMRE R lA -) - lciq
| 5- 9 - q4CLIENT/PROJECT NyMBER I11tt-qcr7j-S-814ql;57- DATE RECEIVED.
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jg w WESTERN, I NC.
-n - -~l -l ws n --. no ---n

OZJ ULTMMI, bLVU. r.U. bUA 1399
MONTEBELLO, CALIFORNIA 90640-1399

,TELEPHONE (213) 723-8919
FAX (213) 728-5023

Raajsey Eilectric Supply Co.
2311) Roieville Blvd.
Chattanooga, TN 37401 I

Otmega Point Lab
16015 Shady Falls Rd.
Elmenidorf, TX 78112

At.tn: Jim TVA Field Erig.
MARK: 1029342

7/25/94 |Emerv Air Frt ACCTi 541-015-053 3rd Party

06- 1D7 9--00 12-2 re"4
2000-0-U01 2-24

(06 -- 11)79- 1307-02
06- 1D79- 1895-S0

4" Stl Ladcder 12 L. 24"W
Flngd lStl Cover, Sty, 24"W
AAdj . Riser Conn . Pair
'Dover (Ccnn. 1"FIg 3" Gap

PLEASE PAY FROM THIS INVOICE - NO OTHER STATEMENT WILL BE SENT. THANK YOU. NO ADJUSTMENTS WILL BE MADE ON SHORTAGE OR DEFECTIVE
MERCHANDISE UNLESS CLAIM IS MADE WITHIN 30 DAYS FROM RECEIPT OF SHIPMENT. MERCHANDISE IS NOT SUBJECT TO RETURN FOR CREDIT UNLESS
AUTHORIZED BY THIS COMPANY.
INTEREST AT A RATE OF 1'h% 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 '-)

C:D

-I
PAGE 1

147 39

1

5(1

-5
/Z0

0



-601

* STOP!
READ THIS NOTICE

THIS SHIPMENT IS YOUR PROPERTY

The carrier accepted responsibility for safe delivery when he accepted and signed for your
merchandise. When it arrives:
* Check tray, fittings and miscellaneous details Including hardware for external damage.
* Check part count and make sure you received everything that is shown on the packing

list.

IF THERE IS A PROBLEM:
1. Make a note of the damage on the face of the shipping receipt. Example: '2 damaged 12'

Trays - Feb 25 - John Doe.' You may now accept the shipment and you can keep the
damaged material or let the carrier keep It. Do not ship it back to P-W and do not throw
it away. If you let the carrier keep It, make a note of that on the receipt too. Don't
assume that the carrier or yourself will remember what happened to the Items later. If
you lose the damaged material the claim is dead. If the carrier loses it, It's his problem.

2. Make a detailed note for yourself, like 'Bent Rungs, two lC31-0012-12, returned to
Terminal7 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 willS 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 aclaim for that.

IN SHORT:
* NOTE IRREGULARITIES ON THE SHIPPING RECEIPT
* FILE YOUR CLAIM RIGHT AWAY
* GET YOUR REPLACEMENT PARTS STARTED IMMEDIATELY
* DON'T LOSE TRACK OF YOUR DAMAGED PARTS!

The carher wants your, and our, business. Satisfy his needs for documentation and
verification and he'll be happy to pay your claim.
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Southwestern Wire Cloth

P.O. BOX 35608
TULSA, OKLAHOMA 74153

(918) 251-2679
FAX (918) 251-0375

1831 W. SAM HOUSTON PARKWAY N.
HOUSTON, TEXAS 77043

(713) 973-2959
FAX (713) 973-1857

ORDER NO:
PAGE:
DATE:

REQ. SHIP DATE:

SHIPTO::: ::

SEE REVERSE SIDE FOR ADDITIONAL TERMS AND CONDITIONS OF SALE
PACKiNG LIST

SOLD TO ..:

/80

... . .. ' .

F

Il
A , 111 k. I I

\1



SMC #5183
ICC-MC 190566

This M emorandum is an acknowledgemtent tiat a Bill of Lading has teen issued and is not the Onginal Bill of Lading, nor
a copy or duplicate. covenog the property named herein, and is intended solely for filing or rccord.

r'TI WIt N.J'

SHIPPERS B/L NO. - 1  "11 i -nW

ORDER NO. Cannonball Trucking, Inc.
CONSIGNEES ORDER NO. P O. Box 262523. Houdon, Teao 77207-2523 * 644-7300*k~ Fa (713) 649431

4

RE LASEr NO- / l) ICC ' El LOCAL E
FR7 .SHIPPER TO: CrNSIGNEE - .. 7 C 1

ti! . - '.n/L i'SWM AyDBE..ss,/ p STRE D R / 4~f 5  
-

CITY STATE ZIP Crryv IT z2-

LOCATION / DOCK SHIP LOCATION ` DOCK SHIP

LEASE RIG. WELL NO. LEASE RIG. WELL NO.

DRIVER TRUCK NO. TRAILER NO. EQUIPMENT USED LENGTH WIDTH HEIGHT

"''>/ ___

BILL TO: / . TARIFF MILEAGE REGULATED BY TARIFF

SPECIAL INSTRUCTIONS: .. . PLUS MILEAGE ITEM NO. COLUMN NO.

PCS. COMMODITY OR SERVICE RENDERED HRS/WEIGHT RATE AMOUNT TO BE PAID BY CONSIGNEE 0
kSubiec tso Secton 7 of Conditions of

aplc~ebl 1lading. if this shipment is to
C " L & j~_ _ _ _ bed~elivered to the consignee without recourse

on the consignor, the consignor shall sign the
following statement.

The carner shall not make delivery of this
shipmen without payment of freight and all
other lawfu charges

FUEL SURCHARGE ______________Shiooerj
____ ___ ____ ___ _______ ____ ___ ____ ___ ____ __(signature of Shipper)

STOPSIt charges are t0 be prepaid, wnite or
EXTRA STOPS stamp here. To be prepaid.'

O EXCLUSIVE USE OF VEHICLE REQUESTED I
If charges are to be C.OD. the carrier

accepts no such responsibility, unlessOl EXPEDITED SERVICE REQUESTED_______________
EXPEITEDSERICE EQUETEDamount is here specified and fhis 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 Tme Dale Time DTimeTme |Date Time Signature of Shioer

REASON FOR DELAY IN LOADING (IF ANY) Receivedto apply in prepayment of the charges on
I hereby certify that the dates and time shown above are conrecL the property descnbed hereon.
SHIPPER CO. NAMF BY TITLE ______ _______________

SHIPPER'S AGENT Agent or Cashier

DELIVERY PECORD AND RECEIPT Ito be compteted att Detlery ationn Per_ ____________

CONSIGNEE NOTIFIED OF ARRIVAL I UNLOADING BEGAN UNLOADING COMPLETED UNIT RELEASED (The signature here acknowledges only the

Date Time Date Time Date Time Date Tme amountprepaid.

REASON FOR DELAY IN UNLOADING (IF ANY) Charges Advanced
I hereby certify that the dates and time shown above are correct.

CONSIGNEE CO. NAME _ BY_ _ _ __ _ __ _ __ _ __ _ __ _ TITLE
CONSIGNEE'S AGENT

RECEIVE, subjert to the dassihdcaons and fumtufy hied tarifts in ettect on the date od f tme ise dthisw Eidt xLOeing. the ty deselnbed above in apparent good oeier. except as noted contents and condion of contents ot pacages
unknown). marked, consigned, and destned as indicated above clvich said carrier (tOe oerd caminer being ixlerstood throughout tis contract as neaiing any person or corprahon in possession of the propeny under the contract) agrees to rarry to its
usual piare of detivery at said destnaton. it on its mute, othenmise to delver to another camieron the Mute to Said destieaton. nis tualy agreed as to each carier of all oe any of. said proeny oyer alt or aiy poeton ol said route to
dessnaheon, a ans to each party at any time interested in anlor aniy o said propenty, that every senice to be pernormed hereunder hstail be subttect to al the bil d lading temns and condiions in the goveming diassihcaion on the date ol shipment.

Shiwrppreby cemfiips that he is lamiiar with all the bi ofi fading terms and cociditiom in the goemning Cassmifiaen and the said terms and cendions are hereby agreed to by the shipper and accepted to, himsee anrd his assigns.

SH7P/rft'S NAME' - . , RECEIVER'S NAME

- ,-' .. . RECEIVED ABOVE ARTICLES IN GOOD'ORDER CONSIGNEE
BY , DATE BY --. / A DATE

mo-nt es between tw/O ports by.a camer by water. thei law requirestt the bil l taitWig shal state whether i is cmier's or shjAWs weight
in e the miateis deoendet en value. shippers am iquirted to ste in ain.tt the aqieed J

vatue of property hereby speahfcaiiy stated by the shipper to be not exceedig: S per
tn isrerstood and agreed that payment in f ft. wore authonized hereunder shval be due seven (7) days alter date hered and it not paid in futd within hirty (30) days. all amouits due shatl cany imerest at the tate ol eighteen (1 S%) per cent per

annum, in the event the claim is relerred to an attorney tor handlin. the delendemn shal bear fl reponsibqiny tor a2 llgio tees and any interest enpense sibsuqued thereto.

CANNONBALL TRUCKING, INC. ARRIER I hereby certify that the dates and time shown is correct. . -
P.O.BOX 262523 CARRIER CANWNBALL TRUCKINGINC. DATE ' 17
Houston, Texas 77207-2523 DRIVER . ' !.A t f

Permanent post office address of carrier All Amounts due under this waybill are due and payable in Houston, Hams County, Texas

CONSIGNEE COPY

5806i'
CTI CONTROLINO.

DATE /

INTRASTATE O
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Q/A RECEIVING REPORT
CLIENT/PROJECT NAME s I /TlJ#4
CLIENT/PROJECT NUMBER 1i co Cl t-q7Il7S1 ,- + 7̀

RECEIVED FROM AhMQ l1 &

PROJECT LOCATION Omega Point Labs

REPORT NUMBER I 374 -_______b

DATE RECEIVED -7-1-q4
DATE INSPECTED ) - 1I l-q4

INSPECTED BY:__ _

MA~D CMACETAC
QUANTITYID O MA Y/N 00Aj ACETAC

ITEM DESCRIPTION P.O. NO. I.D. NO. y/N YN l E I = C P E REMARKS

1; ' - - - - u 111 A, - - s . - =

~/2~~fLU~± ~~K C) cz-' wb kJ&W-

______ -- - - - - --------

FORM
1/29/93



PURCHASE ORDER
Q4 GA Po,

Vendor:

Bill To:

Omega Point Laboratories, Inc.

16015 Shady Falls Road, Elmendorf, TX 78112-9784

(210) 635-8100 FAX: (210) 635-8101

PO Number:

1126-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

7/11/94 Their Truck 7-12-94 730 l

Quantity Unit Extended
Item No. Description Ordered Price Amount

1. 1/2" Medium Lock Washers 1000 $0.02 $23.00

2. 1/2" Finished Hex Nuts 1000 $0.04 $40.00

"See. Spccial Instructions Regarding
Purchasing Snecifications fnr Quality
Assurance Requirements."
QA Approval C.pa ws
Date 7-VI-94

1 - - 1 - n. - - - a

Special instructions Ordered By: uleaa V-atton

Project #: TSI/TVA

Invoice Total $67.88

Randy
Alamo Bolt & Screw, Inc.
10101 Jones Maltsberger

San Antonio TX 78216

Total

Shipping

Tax

$63.0 0

$ 4.8 8



Bolt and Screw, Inc.

f1 NI .. AL.hI t 1 F- .I SHIP TO:

f .L L Nl1\11 Ii- I -, X . /:: :1 1.,. I IJil .rI1I , I .. ;::: :1:,

ACCOUNT NO. SALESMAN PURCHASE ORDER NO. SHIP VIA COL PPD DATE SHIPPED TERMS INVOICE DATE PAGENo.

OTY. OTY OTY. POOTY OTY. BACK PROD PART NO. DESCRIPTION UNIT PRICE EXTENDED PRICE
ORDERED SHIPPED ORDERED LINE

I)fi) I-; i~flUl:.iil: 1/.A ll (.HLIIi.M !i j:; l. 1. Nu.: .
.tIf) . ):t1 F I-rt :: 1- -1' 1 .:;1 1. It ,1 R:.X U'f1- I It. I 't t .): z)..,

. I filI ;i11L. 11- 1 1:;1! ':;SALE AMOUNT ,

SALES TAX -

THANK YOU
! 11ii . ! : ' / / , r TOTAL *' .- L

/ 'v /' >' 1_______ ________ ______

TO:

;Il

¢-4.1:: 1: ,..II ... I I:8 i .c N ; I I . ' I

1~ ~ ~ ~~~p A .: ll- 14 . .. I § E
;A;I' h4 11 i ,1" I:.:1 f X :'::;.'ti

I- . 4 z . .,4 4



-__ _ FUG-02-'94 TUE 12:29 ID:

4A1WO
Bolt and Screw, Inc.

10101 JONES MALT3fERAGER
SAN ANTONIO, TEXAS 7M21S

PHONE: 342-9544
AREA CO0E 210

FAX: (210) 342-9594

June 18, 1992

To wm It M coni

.t4reby jeitifY t on we,' ADrded the material colied rc; in your Purchase order ron our. EI of Loding (Shl~plng docient) . __In occordonii with oll o0p116cobe iuelrments for shlDmen.Ifrther certiyy *tt ,thc suPlles that were Provlded are ofthe quaity tcft anore In all respects In confornmnce with
ourchase or-er, rqulruients

S.

I
A.. .6.

V.,., :

AUG 2 '94 12:31

TEL NO: ' #054 Pe3/e3

I

PAGE .00
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TVA / Thermal Science, Inc.

November 15, 1994
APPENDICES

Appendix F

PHOTOGRAPHS
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Thermal Science, Inc.

November 15, 1994
APPENDICES

Left end view of assembled test deck.

Right end view of assembled test deck.
4GA P 0

0 A4

VO 0OgtAAf



Report No. 11960-97185
Thermal Science, Inc.

November 15, 1994
APPENDICES

Cables installed into left and center trays (note bundle height in bend area).

Front view of assembled test deck.
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. 'r - I

Scored panels installed on bottom and sides of tray assemblies.

Scored panels installed on bottom and sides of tray assemblies.
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Tie wire stitches used to reinforce the corner joint at the bend location.

Panels installed on tops and inside vertical surfaces.
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Panel, nsl- e
it 2M .as.- _. .. W. . .a -1

Panels installed on tops and inside vertical surfaces.

Panels pre-buttered with trowel grade material prior to installation.
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Pre-buttered scored and folded panels installed onto tray bottom and sides.

Pre-buttered scored and folded panels installed onto outside vertical section.
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November 15, 1994
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I - -

Panels installed onto tray tops and secured with stainless steel tie wires.

Pre-buttered scored and folded panel to be installed onto bottom of left tray.
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Panels installed onto top of left tray.

i

Triangular spacers used to accommodate extra cable height in bend area.
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Section of panel to be installed over raised cables in bend area.

Section of panel installed over raised cables in bend area.
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Panel secured to tray assembly with stainless steel tie wire.

Stress skin flap secured with staples.
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Panel installed on inside vertical section of left tray.

-'-

Trowel grade material applied to all joints and seams in enclosures.
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Panels used to box in support members.

Panels used to box in support members.
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Panels used to box in support members.

Panels secured with stainless steel tie wires.
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Steel channel voids filled with trowel grade material.

Panels used to box in support members.
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Steel channel void filled with trowel grade material.

Panels used to box in support members.
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Panels secured with stainless steel tie wires.

External stress skin layer installed over box enclosures.
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External stress skin fitted around tray to support interfaces.

External stress skin fitted around tray to support interfaces.
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External stress skin secured to enclosures with staples.

External stress skin installed over tray enclosures.
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External stress skin fitted into place in tray bend area.

External stress skin stapled to vertical tray section.
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External stress skin stapled to vertical tray section.

E l s o r
External stress skin overlaps reinforced with stainless steel tie wire stitches.
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- I - - rSection. of le i notched.

Section of material to be installed onto conduit radial bend is notched.

Section of material to be installed onto conduit radial bend is notched.

0GA Po

0? Ai



Report No. 11960-97185
Thermal Science, Inc.

November 15, 1994
APPENDICES

Notched pre-shaped conduit section bent into rough shape.

External stress skin patches installed on interior of pre-shaped bent section to
repair torn stress skin.

4 0A P

0 A4
0+ S0

VO. (O

f - C(*O '-



Report No. 11960-97185
Thermal Science, Inc.

a? ri r

November 15, 1994 U 'a
APPENDICES

Pre-buttered notched section installed onto conduit radial bend.

Pre-buttered notched section installed onto conduit radial bend.
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Pre-shaped conduit section secured with stainless steel tie wires.

Pre-Buttered, pre-shaped conduit sections installed onto conduit horizontal run.
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sections installed onto conduit horizontal run.

t
V.'

Pre-shaped conduit sections secured with stainless steel tie wires.
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Pre-shaped conduit sections secured with stainless steel tie wires.

Trowel grade material applied over external stress skin overlay on cable trays.
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Second layer of pre-shaped conduit sections installed onto conduit.

Bent pre-shaped conduit section pre-buttered prior to installation.
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Second layer of pre-shaped conduit sections installed onto radial bend.

Overlay material secured with stainless steel tie wires.
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Second layer of pre-shaped conduit sections installed to horizontal run.

Second layer of pre-shaped conduit sections installed to horizontal run.
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Second layer of pre-shaped conduit sections installed to horizontal run.

Second layer of pre-shaped conduit sections installed to horizontal run.
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Panels used to enclose conduit support member.

Panels used to enclose conduit support member.
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Panels used to enclose conduit support member.

Panels used to enclose conduit support member.
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External stress skin wrap installed at joints in conduit run.

External stress skin wrap installed over conduit radial bend.
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External stress skin secured with stainless steel tie wires.

Sheet of 3M mat to be installed
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onto vertical section of conduit.
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Material wrapped around vertical section of conduit.

-
Material secured with foil tape.
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Collar of 3M material installed at interface with Thermo-Lage materials.

Wrapped material
I wli
secured with stainless steel tie wires.
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Right end view of raceway enclosures.

Rear view of raceway enclosures.
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3M material installed onto exposed sections of support steel.

3M material installed onto exposed sections of support steel.
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Single layer of 3M material

- -aE

wrapped around vertical support members.
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Completed test deck to be installed onto test furnace.
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N.

Test deck installed onto furnace.

View of test furnace prior to start of fire exposure.
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Furnace interior during fire exposure.

Test furnace at approximately thirty minutes.
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Furnace interior during fire exposure.

Test furnace at end of fire exposure (one hour).
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Test deck removed from furnace.

Test deck transported for hose stream test.
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Rear view of test deck immediately prior to hose stream test.

Water hose stream test.
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Water hose stream test.

Water hose stream test.
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Underside of test deck after water hose stream test.

Left cable tray after water hose stream test.
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Underside of cable trays after water hose

Underside of conduit and trays after water hose stream test.
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Conduit after water hose stream test.

Left and center trays after water hose stream test.
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Cni r and center -t
Conduit, right and center trays after water hose stream test.
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Center tray after water hose stream test.
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Interior of right cable tray.

i..
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Support members clad with 3M material.

4GA P 0

0 A*1-

VI

Oft4A¶TOOe

p r-
IQ t'U, J



Report No. 11960-97185
Thermal Science, Inc.

November 15, 1994
APPENDICES

Conduit radial bend section.

Conduit section clad with 3M materials.
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Condit ect ...ion.cla : t 3 materIals.

Conduit section clad with 3M materials.

End of conduit radial bend section.
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Tie wires cut from left tray assembly.

External stress skin removed from horizontal section of left cable tray.
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skin removed from horizontal support members under left cable
tray.

External stress skin removed from bend section of left cable tray.
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Material removed from horizontal section of left cable tray.

- rm

Material removed from vertical section of left cable tray.
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Material removed from horizontal section of left cable tray.

w-M* -
Cables in vertical section of left cable tray.
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Cables in vertical section of left cable tray.

Material removed from top horizontal section of left cable tray.
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Material removed from horizontal section of left cable tray.

Material removed from top horizontal section of left cable tray.

eGA P0o
0 'A-4

VO 0
V90A0

6 M;j



Report No. 11960-97185
Thermal Science, Inc.

November 15, 1994
APPENDICES

Cable in vertical and bend area sections of left cable tray.
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External stress skin removed from center cable tray.

Coa .4

16,
V04A

f; a\ r.
-. tI in



Report No. 11960-97185
Thermal Science, Inc.

November 15, 1994
APPENDICES

Material removed from horizontal section of center cable tray.

r

Material removed from bottom horizontal section of center cable tray.
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I
Cables in vertical section of center cable tray.

a.' i. (
Cables in horizontal section of center cable tray.
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Material removed from vertical section of center cable tray.

External stress skin removed from right cable tray.
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lwJ*!{ rI .
Material removed from vertical section of right cable tray.

External stress skin removed from radial section of conduit.

0

o,
.4

Ir ft



Report No. 11960-97185
Thermal Science, Inc.

November 15, 1994
APPENDICES

Material removed from radial section of conduit.
- - -

Material removed from radial section of conduit.
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Material removed from radial section of conduit.

Material removed from vertical section of conduit.
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Material removed from vertical section of conduit.

Material removed from vertical section of conduit.
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Material removed from horizontal section of conduit.
-i ..

Material removed from vertical section of support member.
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Appendix G

THERMO-LAG® 330-1 INSTALLATION DETAILS
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TEST REPORT TRANSMflTAL FORM

To: Rubin Feldman
Thermal Science, Inc.
2200 Cassens Drive
St. Louis, MO 63026
(314) 349-1233

Re: Project No. 11960-97185 and 11960-97186

Enclosed, please find our final report on the above referenced
projects. Should you notice any errors or omissions, please bring
them to our attention immediately and we will correct the problem as
quickly as possible.

Two additional copies of this report of being prepared for you and will
be shipped at a later date. An additional copy of the test report will
also be sent to TVA at a later date.

We appreciate your business and look forward to working with you
again soon.

Sincerely,

Herbert W. Stansberry II,
Fire Test Technologist

c.c. Mark H. Salley
TVA
Watts Bar Nuclear Plant IOB-1M
P.O. Box 2000
Highway 68 near Spring City
Spring City, TN 37381
(6 copies)

Omega Point Laboratories, Inc.
16015'Shady Falls Road

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

800-966-5253




