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ABSTRACT

Four conduit configurations of various diameters (1 in., 2in., 3. in.

and 4 in.), clad with a nominal thickness of either 3/8 in. or 5/8 in.

Thermo-Lag® 330-1 and various upgrades as described herein, were

evaluated in accordance with the Tennessee Valley Authority TEST

PLAN RD 328886, based essentially on the requirements of

Underwriters Laboratories, Inc. (UL) Subject 1724, 'Outline of

Investigation for Fire Tests for Electric Circuit Protective Systems,"

Issue Number 2, dated August 1991, as interpreted by the TVA

Position on Fire Testing Criteria (see Appendix B). All four conduit

configurations were found to meet the requirements of those

documents for a fire resistance period of 60 minutes.

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 ersons.

bert W. Stansberry II Date
Project Manager

Constance . Humfihrey C
Manager, QA Dept.

Date
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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 El 19-88 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, RD 328886, One Hour Fire Endurance Tests of Articles Protected with the
TSI Thermo-Lagg 330 Fire Barrier System, 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.

TESTPROCEDUR

This entire test program was performed in accordance with Tennessee Valley
Authority TEST PLAN, RD 328886, which has been included in Appendix B.
Many of the specific details of this project will be found in that document.
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FIRE TEST FURNACE

The test furnace is designed to allow the specimen to be uniformly exposed to the

specified time-temperature conditions. It is fitted with symmetrically located

natural 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
170 (W (min)

as 1500 -O 150 1.000 5
0

a) 1250 1300 10

I 1000 - 1550 30

a. 750 1700 °0
E -1792 90
fi 500 185 17t

M 150 lM
250 1888 150

of __,_._,_,_._,_._,_._,_._,___,_1925 180
0 25 50 75 100 125 150 175 200

Time (minutes)
Fin ur

The test furnace used consists of a large horizontal exposure chamber, with an

internal dimension of 12 ft long and 7 ft wide. The furnace is equipped with

diffuse-flame natural gas burners symmetrically located across the floor of the

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

The fire test is controlled according to the standard time/temperature cure, 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 surface of the
deck) and -0.015 in. WC pressure at the bottom of the specimen.

TEMOCOUPLES

Temperatures on the interior of the fire protected systems were measured with
Type K, 24 gauge, Chromel-Alumel electrically welded thermocouples formed
from Chromel and Alumel wires of "special limits of error (±1.1 0C)," and covered
with Teflon® PFA insulation. The Teflon® insulation material begins to break
down at temperatures above 500'F. Temperature readings above 5001F can not be
guaranteed as accurate as the thermocouple conductors may no longer be
adequately separated.

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
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Computer Co., Macintosh Classic microcomputer. The Computer Front End is
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
saving to floppy disk.

Two data acquisition units are used for the majority of tests due to the large
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 STIREAM TEST

According to the Test Plan, following the fire exposure test, the test specimen is
removed from the test furnace, lifted approximately 6 ft. from the ground (as
measured from the lowermost part of the specimen), slowly turned (nominally 6
to 8 revolutions per minute) and exposed to the impact, erosion, and cooling effects
of a hose stream directed perpendicularly at the exposed surface of the test
specimen as outlined in the standard. The stream is delivered, for a minimum
period of 5 minutes, through a 1-1/2 in. fog nozzle with an adjustable stream, with
a nozzle pressure of 75 psi, a spray angle of 30° and with the tip of the nozzle a
distance of 5 ft. from the exposed face. The nozzle is to flow a minimum of 75 gpm
during the hose stream test. It is recognized that, with a three-dimensional
object, not all surfaces can be attacked by the hose stream test. For this reason,
the specimen is lifted high enough to allow the stream to play against the sides,
inside and outside vertical surfaces and the underside of the item, resulting in
little, if any, direct force being applied to the inside top surface of the specimen.

TEST ASEML

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 points 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. diameter (0) steel pipe legs could be attached to hold the assembly at a
comfortable working level. Holes were then cut into the deck steel at the
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appropriate locations to allow the test item to be installed through the deck

assembly. Structural elements were typically attached to the test item above the

deck level, 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 after consideration of the amount of stiffness required for that particular
assembly), and then insulated on the underside 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.

10 GA deck steel

3" steel
channel

.. . . ...... ..-..
I~~~~~ ~ ~ .I * I * I ' IA" I ' - i-" - "

...
':: Ceramic .

i..I Fiber js...
k/ Blanket N-

................. ;

8 , - ... Impaling pin
........ .:

....... a.- :-

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"

4 Test deck

,; a w X z .......... .................. ::
et4 g -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 r1TMS (GENERAL)

As with conduit and junction box materials installed at Watts Bar Nuclear Power
Plant (WBNPP), the materials used in the test were subjected to on-site
commercial grade dedication programs prior to acceptance and subsequent
installation. The conduits and junction boxes used in the test were provided by
various vendors, and were similar in design and representative of those installed
at WBNPP.

Thermo-Lage> 330.1 Materials

Thermo-Lage materials were supplied by WBNPP and are representative of
materials to be installed in the plant. Each Thermo-Lage 330-1 V-ribbed panel is
5/8 in. ±1/8 in. thick (or 3/8 in. ±1/8 in.) x 48 in. wide x 78 in. long, with stress skin
monolithically adhered to the panel on one face. The stress skin is installed
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adjacent to the surface of the protected device. Other materials supplied by
WBNPP were 330 Pre-Formed Conduit Sections (nominal 5/8 in. thick, 3 ft. long
and 3/8 in. thick, 3 ft. long). All Thermo-Lage panels were measured, saw cut
and installed onto the respective test assembly by Tennessee Valley Authority
craft personnel (insulators) using approved WBNPP drawings, procedures and
specifications. The phases of installation and inspection were under direct
supervision of TVA engineers.

Othr Materials

Materials used in conjunction with Thermo-Lage components, but furnished by
other vendors to TVA as commercial grade products included: 16 GA stainless
steel tie wire, stainless steel stress skin (type 304, plain weave, 8x8 square wire
cloth, 0.017 in. diameter), stainless steel wire mesh (type 304, 60 density mesh,
0.011 diameter).

TEST TEM (CONDUITS)

This assembly consisted of four conduit loop configurations (1 in., 2 in., 3 in. and 4
in.). Conduits used in these assemblies were standard weight rigid galvanized
steel conduit procured from Summers Electric, San Antonio, Texas. Other
materials received from Summers Electric included: 1 in., 2 in., 3 in. and 4 in.
malleable LB condulet bodies, 1 in., 2 in., 3 in. and 4 in. rigid galvanized steel
short radius 90° elbows, 1 in., 2 in., 3 in. and 4 in. galvanized couplings and bare
#8 AWG stranded copper wire for thermocouple placement. Each conduit loop
extended down through the deck, into a 90° condulet elbow (long side vertical),
through a horizontal run, into a 90° standard conduit bend and back up through
the deck. All of the conduit configurations extended three feet above the surface of
the deck.

CONDUIT SUPPORTS

A single trapeze type UniStrut® hanger was fabricated to support the horizontal
section of the four conduit loop configurations. The hanger consisted of two P2546
unistrut vertical sections with a 2 in. wide, 6-1/4 in. long plate factory welded to
the top and a P1001 horizontal section secured to the vertical sections with angle
brackets and spring nut hardware. The hanger was 34-1/2 in. high to place the
bottom of the 1 in. 0 conduit 36 in. below the deck insulation. The completed
hanger was 66 in. wide. The hanger was situated at the centerline of the
horizontal conduit runs. The plates on top of the hangers were insulated from the
steel deck by 4 in. of Calcium Silicate Board (Promat, Inc.: Promat-L Cladding,
two 2 in. thick layers) attached to the steel decking with 1/2 in. diameter threaded
rods. The conduits were attached to the bottom of the unistrut hangers with
conduit straps and spring nut hardware.
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THERMOCOUPLE PLACEMENT

In order to monitor temperatures in the interior of the raceways, a single bare #8
AWG stranded copper wire was instrumented with thermocouples and pulled
through each conduit configuration. A 24 gauge, Type K, Chromel-Alumel
electrically-welded thermocouple (Special Limits of Error: ±1.10 C, purchased with
lot traceability and calibration certifications) was positioned nominally every 6 in.
along the length of wires pulled into each conduit. 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.

In order to get a realistic measurement of the temperatures at the conduit steel,
similar thermocouples were positioned nominally every 6 in. along the bottom
surface of each 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 taped securely to the
conduits at points away from the thermojunction by wrapping the tape completely
around the conduit and thermocouple lead.

THERMO-LAG@ INSTALLATION HIGHLIGHTS

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

Thermo-Lag's 330-1 V-Ribbed Panel (518 in. ± 1/8 in. thickness)

These panels were used to construct the LB box design and support steel protective
envelopes.

Thermo-LagO 330-1 V-Ribbed Panel (318 in. ± 118 in. thickness)

These panels were used to construct the overlay for the LB box design protective
envelopes.

ThermoLagg 330-1 Subliming Trowel Grade Material

This material was used to pre-caulk all joints, seams and interior surfaces of the
V-ribbed panels and -pre-shaped sections.
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Thermo-Lag' 330-1 Pre-Shaped Conduit Sections (518 in. ±118 in. thickness)

This material was used to construct the protective envelope for the 4 in. conduit

and the first layer of the protective envelopes for the 1 in. conduit.

Thermto-Lag* 330-1 Pre-Shaped Conduit Sections (318 in. ± 118 in. thickness)

This material was used to construct the second layer of the protective envelope for

the 1 in. conduit and both the first and second layer of the protective envelope for
the 2 in. and 3 in. conduits.

Application Methods

The LB boxes for each conduit run were formed from a single piece of Thermo-
Lage 330, V-ribbed, nominal 5/8 in. thick panels with the V-ribs hammered flat.
The panel for each LB box (sized as required for each condulet) was made by
scoring to the internal stress skin such that the panel could be folded, along the
scored lines, into a box configuration. The boxes were pre-buttered with Thermo-
Lage 330-1 Trowel Grade material and were secured with stainless steel tie wire
until dry. Trowel grade material was also applied to the condulet to help hold the
box in place. In the case of each LB box, the joint formed by the stress skin overlap
on the bottom of the LB box was stitched closed though the stress skin using
stainless steel tie wire. The stress skin flap along the vertical closure seam was
folded over and covered with trowel grade material (no stitching was used on this

joint). Stainless steel tie wire was used to hold the box in place. All joints and

seams were filled in with Thermo-Lage 330-1 Trowel Grade material.

The box enclosure for the support member was cut from Thermo-Lage 330, V-
ribbed, nominal 5/8 in. thick panels with the V-ribs hammered flat. The two side
pieces were notched to fit around the tops of the horizontal conduit runs. All
pieces were pre-buttered with Thermo-Lage 330-1 Trowel Grade material and
held in place with stainless steel tie wire until dry. All joints and seams were
filled in with Thermo-Lage 330-1 Trowel Grade material.

The conduits were enclosed with Thermo-Lage 330-1 Pre-Shaped sections
(nominal 5/8 in. thick for the 4 in. and 1 in. conduits and nominal 3/8 in. thick for
the 3 in. and 2 in. conduits). Straight pre-shaped conduit sections were scored
down to the internal stress skin in several places (to easier facilitate bending) and

were bent to conform to the curvature of the 90° standard conduit bends. Despite
the scored lines, the internal stress skin was torn in places during the forming
procedure. These tears were covered with additional stress skin allowing a 1 in.
to 2 in. overlap. The bent pre-shaped sections were pre-buttered with Thermo-
Lag®s) 330-1 Trowel Grade material and held in place with stainless steel tie wire
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until dry. The scored lines and all seams and joints were filled in with Thermo-
Lage 330-1 Trowel Grade material.

The specimen were allowed to dry overnight. The tie wire was removed and all of

the configurations were gone over with a rasp to smooth out the rough spots. A

thin layer of Thermo-Lage 330-1 Trowel Grade material was applied to all the

configurations to fill in the low spots. The specimen was again allowed to dry
overnight.

Upgrade Techniques

After the assembly was dry, the LB boxes on the 1 in., 2 in. and 3 in. conduits were
covered with an additional layer of Thermo-Lage 330, V-ribbed, nominal 3/8 in.

thick panels with the V-ribs hammered flat. The overlay was installed in the

same manner as the first layer. The 1 in., 2 in. and 3 in. conduit were then
covered with an overlay consisting of Thermo-Lage 330 pre-shaped conduit
sections, nominal 3/8 in. thick. All interior surfaces of the panel pieces and pre-
shaped conduit sections were pre-buttered with Thermo-Lag® 330-1 Trowel Grade
material tamped solid with a hammer and temporarily held in place with
stainless steel tie wire until dry. Stainless steel wire mesh was wrapped, in a
single layer, over the material in the radial bend area of all four conduits. The
mesh was covered with a thin layer (approximately 1/8 in. thick) of Thermo-Lage
330-1 Trowel Grade material. Once dry, the temporary ties were removed and the
configurations were gone over with a rasp to smooth out the rough spots. A thin
layer of Thermo-Lage 330-1 Trowel Grade material was applied to all the

configurations to fill in the low spots. The specimen was again allowed to dry

overnight. Stainless steel tie wire was then applied with a maximum spacing of 6
in. on the straight conduit sections, 4 in. maximum on the curved conduit
sections and as possible on the LB boxes and support member.

The entire test assembly was allowed to cure for a minimum of thirty days before
testing. Temperature/humidity data for this period may be found in Appendix F.

T TRULIS

The completed test specimen was placed on the Laboratory's horizontal fire test

furnace and the thermocouples connected to the data acquisition system and their

outputs verified. The test was conducted on March 31, 1993, by Herbert W.
Stansberry II, project manager, with the following persons present:

Gerry Wiseman - USNRC
J.J. Pierce - T.V.A.
Mark Salley - T.V.A.
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Jim Krieg - T.V.A.
Deggary N. Priest - Omega Point Laboratories, Inc.
Kerry Hitchcock - Omega Point Laboratories, Inc.
Connie Humphrey - Omega Point Laboratories, Inc.
Richard Beasley - Omega Point Laboratories, Inc.
Laudencio Castanon - Omega Point Laboratories, Inc.
Randy Henry - Alamo Crane Co.

The furnace was fired 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.

The furnace was fired at 7:34 p.m. By 0:35 (min:sec) the outside surface of the test
item was beginning to turn brown, and by 0:50 (min:sec) had ignited fairly
uniformly across the exposed surfaces. By 1:05 (min:sec) the furnace was filled
with intense smoke and heavy flaming. At 41:40 (min:sec), pieces of the outer
layer of material were observed to be falling from conduit items #1 and 2. During
the fire exposure, no visual openings into the raceway were observed.

In the course of the fire endurance test, one problem was encountered as
discussed, in detail, below:

* Due to the time constant (5.0 - 7.2 minutes) inherent in the furnace probe
thermocouples required by the test standard, the furnace operator detected
an over-temperature condition (due to the combination of furnace fuel flow
and burning test item) and turned the furnace fuel down. When that
happened, the flaming on the surface of the Thermo-Lag® material slowly
stopped, causing the furnace probes to register an under-temperature
condition. Consequently, the operator increased the fuel flow to the furnace
and the surface of the test item then re-ignited and filled the furnace with
smoke and flames again. The furnace temperature thus "saw-toothed" its
way along the E119 heating curve until the temperature was considerably
above 1,0000F, at which time the previously-mentioned phenomenon ceased,
and the specimen burned steadily for the remainder of the fire exposure
period.

At the end of the fire exposure period, the thermocouples were disconnected, the
furnace extinguished and the specimen removed from the furnace. The test
specimen was elevated to a distance of approximately 6 ft. between the floor and
the bottom of the test item and spun on a swivel at a rate of 6 - 8 revolutions per
minute (to ensure exposure of as much of the exterior surface as possible) while
being exposed to a 30° angle spray nozzle hose stream test with a minimum
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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.

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, no openings or other severe damage was noticed on the specimen.
The exposed surface of the test items was covered with a layer of black ash.

Following the hose stream test, the Thermo-Lage pieces remained firmly affixed
and the stainless steel tie wire was still tightly wrapped around the assemblies. A
fuller 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.

MAXw TEMPERATURE AVG. TEMPERATURE
LOCATION (OF) (OF)

3 IN. 0 CONDUIT (#1)
Conduit Steel 238 219

Bare #8 AWG Wire 224 214

2 IN. 0 CONDUIT (#2)
Conduit Steel 246 224

Bare #8 AWG Wire 229 219

1 IN. 0 CONDUIT (#3)
Conduit Steel 252 228

Bare #8 AWG Wire 238 223

4 IN. 0 CONDUIT (#4)
Conduit Steel 365 276

Bare #8 AWG Wire 342 258

The average initial temperature for all thermocouples at the start of the test was
760F, yielding an allowable temperature increase of 2500F, or 3260 F actual for the
average temperatures. (A 3251F increase above the 760F initial temperature yields
a maximum allowable individual temperature of 401'F, in accordance with
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ASTM El 19-88.) All thermocouples within each of the four conduit configurations
met these criteria.

Post-Test Examination

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

3 IN. CONDUIT (CONDUIT #1)

LOCATION OBSERVATION

Vertical conduit section, 3/4 in. to 1-1/2 in. char on overlay material.
above condulet elbow. Grooves in char at tie wire locations. No

uncharred material remaining in the overlay
section. 1/4 in. to 3/8 in. uncharred material
remaining against the conduit surface.

LB box, around condulet 3/4 in. to 1-1/2 in. char on overlay material.
elbow. Stress skin exposed (outer layer knocked off of

bottom of box). No uncharred material
remaining in the overlay section. 1/4 in. to 3/8
in. uncharred material remaining against any
condulet surface.

Horizontal conduit section, 3/4 in. to 1-1/4 in. char on overlay material.
between condulet elbow and Grooves in char at tie wire locations. Stress
standard 900 bend. skin exposed in several places along the bottom

of the conduit. No uncharred material on the
outer layer material. 1/4 in. to 3/8 in.
uncharred material remaining against the
conduit surface.

Standard 90 bend. 3/4 in. to 1-1/4 in. char on overlay material.
Grooves in char at tie wire locations. No
uncharred material remaining in the overlay
section. 1/4 in. to 3/8 in. uncharred material
remaining against the conduit surface.

Vertical conduit section, 3/4 in. to 1-1/4 in. char on overlay material.
above standard 900 bend. Grooves in char at tie wire locations. No

uncharred material remaining in the overlay
section. 1/4 in. to 3/8 in. uncharred material
remaining against the conduit surface.
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2 IN. CONDUIT (CONDUIT #2)

- - Ian - - A Tlih

Vertical conduit section,
above condulet elbow.

LB box, around
elbow.

condulet

1 in. to 1-1/2 in. char on overlay material.
Grooves in char at tie wire locations. No
uncharred material remaining in the overlay
section. 1/4 in. to 3/8 in. uncharred material
remaining against the conduit surface.
1 in. to 1-1/2 in. char on overlay material. Stress
skin exposed (outer layer knocked off of bottom
of box). No uncharred material remaining in
the overlay section. 1/4 in. to 3/8 in. uncharred
material remaining against any condulet
surface.
1 in. to 1-1/2 in. char on overlay material.
Grooves in char at tie wire locations. Stress
skin exposed in several places along the
conduit. No uncharred material on the outer
layer material. 1/4 in. to 3/8 in. uncharred
material remaining against the conduit
surface.
1 in. to 1-1/2 in. char on overlay material.
Grooves in char at tie wire locations. No
uncharred material remaining in the overlay
section. 1/4 in. to 3/8 in. uncharred material
rpmaining against the conduit surface.

Horizontal conduit section,
between condulet elbow and
standard 90° bend.

Standard 90° bend.

Vertical conduit section, 1 in. to 1-1/2 in. char on overlay material.

above standard 900 bend. Grooves in char at tie wire locations. Stress
skin exposed in several places along the
conduit. No uncharred material remaining in
the overlay section. 1/4 in. to 3/8 in. uncharred
material remaining against the conduit
surface.

T ff' A CONWI
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1 IN. CONDUIT (CONDUIT #3)

LOCATION OBSERVATION

Vertical conduit section, 1 in. to 1-1/2 in. char on overlay material.
above condulet elbow. Grooves in char at tie wire locations. No

uncharred material remaining in the overlay
section. 1/2 in. uncharred material remaining
against the conduit surface.

LB box, around condulet 1 in. to 1-1/2 in. char on overlay material. No
elbow. uncharred material remaining in the overlay

section. 1/2 in. uncharred material remaining
against any condulet surface.

Horizontal conduit section, 1 in. to 1-1/2 in. char on overlay material.
between condulet elbow and Grooves in char at tie wire locations. No
standard 900 bend. uncharred material on the outer layer material.

1/2 in. uncharred material remaining against
the conduit surface.

Standard 900 bend. 1 in. to 1-1/2 in. char on overlay material.
Grooves in char at tie wire locations. No
uncharred material remaining in the overlay
section. 1/2 in. uncharred material remaining
against the conduit surface.

Vertical conduit section, 1 in. to 1-1/2 in. char on overlay material.
above standard 900 bend. Grooves in char at tie wire locations. No

uncharred material remaining in the overlay
section. 1/2 in. uncharred material remaining
against the conduit surface.
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4 IN. CONDUIT (CONDUIT #4)

LOCATION OBSERVATION

Vertical conduit section, 112 in. to 1-1/4 in. char. Grooves in char at tie
above condulet elbow. wire locations. 1/16 in. to 1/8 in. uncharred

material remaining against the conduit
surface.

LB box, around condulet 1/2 in. to 1-1/4 in. char. Grooves in char at tie
elbow. wire locations. 1/16 in. to 1/8 in. uncharred

material remaining against any condulet
surface.

Horizontal conduit section, 1/2 in. to 1-1/4 in. char. Grooves in char at tie
between condulet elbow and wire locations. 1/16 in. to 1/8 in. uncharred
standard 900 bend. material remaining against the conduit

surface.
Standard 900 bend. 1/2 in. to 1-1/4 in. char. Grooves in char at tie

wire locations. 1/16 in. to 1/8 in. uncharred
material remaining against the conduit
surface.

Vertical conduit section, 1/2 in. to 1-1/4 in. char. Grooves in char at tie
above standard 900 bend. wire locations. 1/16 in. uncharred material

remaining against the conduit surface.

CONCLUIONS

All four conduit configurations evaluated in this test procedure, clad with
Thermo-Lage 330-1 material and upgrades as presented herein, met the
requirements of the TEST PLAN (essentially those of Underwriters Laboratories,
Inc. Subject 1724, 'Outline of Investigation for Fire Tests for Electric Circuit
Protective Systems," Issue Number 2, dated August 1991), for a fire resistance
rating of one hour.
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TEST PLAN

ONE HOUR FIRE ENDURANCE TESTS OF ARTICLES
PROTECTED WITH THE TSI THERMO-LAG 330

FIRE BARRIER SYSTEM

1.0 SCOPE

This test plan describes the methods and guidelines for
five fire endurance tests. This test plan includes the
preparation of five test decks and specimens,
installation of the THERMO-LAG 330 Fire Barrier System,
performance of fire endurance and hose stream tests,
temperature monitoring, and all applicable
documentation of these tasks and the test results. The
test decks will consist of a combination of junction
boxes and conduits as shown in Appendix A.

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) Watts Bar
Nuclear Plant (WBN). Successful results of this test
program will provide documented evidence that the fire
barrier systems will satisfactorily withstand an ASTM
E119-88 fire exposure for a period of one hour,
followed by a hose stream test. These tests shall
satisfy the requirements for fire testing the cable
raceway and junction box fire barriers as detailed in
Underwriters Laboratories, Inc. (UL) Subject 172X,
"Outline of Investigation for Fire Tests for Electrical
Circuit Protective Systems," Issue Number 2, August
1991 except where clarified and, in the absence of
other standards for these specific types of tests,
standard practice shall be invoked.

3.0 ACCEPTANCE CRITERIA

3.1 The exterior surface temperature of each conduit and
junction box will be recorded (cold side of the
barrier). If the average temperature recorded by the
exterior raceway thermocouples is less than 2500 F
(121 0C) above their initial- temperature and no
individual thermocouple is in excess of 3250F (181 0C)
above its initial temperature, the fire barrier shall
be acceptable for use with any type cable.

T- RACKN GfOAD 3-888Lo
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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 electrical raceway configuration.
These results will be analyzed 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. The

hose stream test shall not cause any openings through
which the electrical raceway is visible.

4.0 REFERENCES

4.1 1OCFR50, Appendix R - Fire Protection Program for
Operating Nuclear Power Plants.

4.2 American Society for Testing and Materials (ASTM)

E119-88 - Standard Test Methods for Fire Tests of
Building Construction and Materials.

4.3 Underwriters Laboratories, Inc. (UL) Subject 1724-91 -

Outline of Investigation for Fire Tests for Electrical
Circuit Protective Systems.

4.4 TVA Position on Fire Testing Criteria for Fire Barrier
Systems Used to Protect Electrical Cables Required for

IOCFR50 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
installation 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, report quality if needed), recommendations,
hold points, etc., to govern the installation of the

Thermo-Lag 330 fire barrier system materials to the
test articles.

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

TRACKIG NO. RD - Z M6
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5.3 LAB QUALITY ASSURANCE/QUALITY CONTROL

5.3.1 Verify the quality control documentation of the
fire barrier system materials used in the test
program.

5.3.2 Perform and document inspections of the fire
barrier system materials at various points
during the installation process.

5.3.3 Verify and document that TVA's installation
procedures are used in the installation of the
fire barrier system.

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

5.3.5 Provide written calibration documentation of all
thermocouples, measurement devices and data
acquisition systems used in this test program.

6.0 SPECIAL PRECAUTIONS

6.1 PRECAUTIONS FOR INSTALLATION OF THE FIRE BARRIER SYSTEM
MATERIALS

6.1.1 Observe specific precautions recommended by
Thermal Science, Inc. and other's material
safety data sheets.

6.2 PRECAUTIONS FOR CONDUCTING THE FIRE ENDURANCE TEST

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

7.0 PREREQUISITES

7.1 GENERAL TEST CONFIGURATION REQUIREMENTS

The conduit and junction box sizes and installation
configurations for the five tests shall be as shown on
drawings in Appendix A.

7.2 TRACEABILITY REQUIREMENTS

To ensure that the materials used in this test are
representative of those in actual use or to be used at
Watts Bar or other TVA facilities, all aspects of
traceability as required by the Laboratory QA Program
shall be applied.

TRAING NO. RtD 3ZMT10
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5.1.5 Provide the Thermo-Lag fire barrier system
materials and personnel to install the fire
barrier systems.

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

5.2 OMEGA POINT LABORATORIES, INC. (Lab)

5.2.1. 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 Programs
and other applicable procedures.

5.2.2 Provide thermocouple calibration and
instrumentation, storage temperature records,
surface temperature probe and relative humidity
instrumentation..

5.2.3 Provide, assemble, install and document the
installation of all conduits, junction boxes,
cable, etc. Provide computer generated drawings
of conduit/junction box systems which clearly
indicate critical dimensions, thermocouple
locations, etc.

5.2.4 Coordinate all phases of the fire test
preparation.

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

5.2.6 Provide all applicable quality control
documentation for the fire barrier system
materials, cables and installation of the fire
barrier system to each test article.

5.2.7 Observe and document the installation of the
Thermo-Lag fire barrier system materials to the
test articles, and attendant instrumentation on
each test article.

5.2.8 Conduct the fire endurance and water hose stream
tests.

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

5.2.10 Notify TVA within three (3) working day of
completion of test specimen.

TRACKIMNO. KID 3 Z% Vb
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All thermocouples used in this test program shall be
teflon coated and 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 the
Laboratory.

7.4 SHIPPING, RECEIVING, MATERIAL INSPECTION

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 Laboratory personnel upon arrival
of the shipment to insure that the temperature
limitations of 320F to 1000F 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 limitations of 320F to 1000F.

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.

7.5 TEST CONFIGURATION

7.5.1 General

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

7.5.2 Conduit and Junction Box Items

Conduit and junction box test configurations for
this program will consist of three concrete
slabs with the following test specimen
descriptions.
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1. Slab 1 and 2 consists of five junction boxes
attached to the concrete slab and various sizes
of conduits running from one junction box to
another. A two inch conduit will penetrate the
slab into three of the junction boxes (see
Attachment A) to allow routing of the bare #8
copper conductor through each conduit and
junction box.

2. Slab 3 consist of three conduits that
penetrate the concrete slab, enter LBs, exit the
LBs in a horizontal plane and terminate on a
large junction box.

The conduit and junction box sizes and locations
are to be as shown on the drawings in Appendix
A.

7.5.3 Conduit Items

Conduit test configurations for this program
will consist of conduit assemblies which
penetrate the steel deck and enter a standard
900 elbow, continue horizonally and enter a LB,
and exit through the steel deck (see drawings in
Appendix A). The conduit and LB sizes and
locations are to be as shown on the drawings in
Appendix A.

7.6 CABLE LOADING REQUIREMENTS

The single t8 bare copper conductor within the
electrical circuit protective system is to be in
accordance with section 4.4 of reference 4.3 (UL
Subject 1724).

7.7 CABLE INSTALLATION

The bare copper conductor shall be instrumented as
described in section 7.8 and installed along the entire
length of each conduit and through the junction box
being protected.

7.8 THERMOCOUPLE INSTALLATION

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

The thermocouple placements and methods of attachment
shall be in accordance with the requirements of
sections 4.18, 19, 20 and 21 of reference 4.3 (UL
Subject 1724).

7.9 INSTALLATION OF THE FIRE BARRIER SYSTEM TO THE TEST
ARTICLES

Thermo-Lag 330 fire barrier system materials shall be
installed by TVA crafts in accordance with applicable
specifications, design drawings and procedures provided
by TVA. Details of the fire barrier configurations
including fasteners, orientation of structural ribs,
etc., shall be documented in the final test report.

7.10 FIRE SEAL INSTALLATION

Upon completion of the fabrication and installation of
the fire barrier systems to the test articles (or prior
to, depending on the situation), all openings in the
test articles shall be sealed by Omega Point. All
openings in the test slab assemblies shall be sealed by
the laboratory. All open ends of raceways which extend
through the slab shall be sealed with both internal and
external fire and smoke seals. Internal seals shall
consist of silicone foam material, installed to a depth
of nominally 6" and located at the end of the exposed
raceways.

7.11 PREBUJRN INSPECTION

7.11.1 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
the Laboratory.

7.11.2 TVA shall inspect the fire barrier system for
workmanship, surface defects, etc. prior to
test.

7.11.3 Written approval of the construction, assembly,
installation and instrumentation will be
supplied by the Laboratory prior to performance
of each fire exposure test (a sign-off sheet for
this purpose will be supplied by the Laboratory
and included in the final report).
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7.11.4 Fire endurance testing of assemblies will not

commence until the Thermo-Lag fire barrier
materials attain 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 until it has cured for 30 days.

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 The testing organization 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 following the fire endurance test,
accessible surfaces of the protected test
article shall be subjected to the cooling,
impact and erosion effects of a hose stream test
delivered through a 1i inch fog nozzle set at a
discharge angle of 300 with a nozzle pressure of
75 psig and a minimum discharge of 75 3pm will
be used. The nozzle orifice is to be a maximum
of 5 feet from the edge of the tested assembly.

9.0 DATA SYSTEMS

During the fire exposure period, the thermocouples will
be scanned at one minute intervals or less. Data
storage for reporting purposes will be at one minute
intervals (minimum); however, the furnace thermocouples
should-be scanned at 15 second intervals to allow close
control of the furnace. A printer output of all
thermocouple data should be done every 30 seconds.

PG -ACING NO. R 13s
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10.0 FIRE TEST REPORT

10.1 The Laboratory 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 Attachment B of contract 92NNA-75726B
and subsections 10.2 and 10.3.

10.2 The Laboratory 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 test personnel
f) Test procedures used
g) Acceptance criteria
h) Provide quality control records for:

* Test article construction
* Qualification and certification for installation

and inspection personnel
* Identification and installation of fire barrier
material

* Thermocouple locations
* Cables, sizes, type and location

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 installation of
the fire barrier and 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

TRACK NO. .D 32 88g
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ATTACHMENT B

RD328886

The vendor shall provide the specified materials/services in accordance
with the technical and quality assurance requirements of the
established TVA IQT contract for such materials/services.

HAZARDOUS MATERIAL Documentation Required: An MSDS or PDS (of first
generation quality) in compliance with 29CFR1910.1200 shall be supplied
by the vendor at time of bid or quotation.

Labeling Requirements: All hazardous material shall be labeled by
manufacturer in accordance with 29CFR1910.1200 to contain as a minimum
the following.

1. Identity of hazardous material

2. Appropriate hazard warning (physical or health hazards)

3. Name and address of the material manufacturer

Nonconformances to the requirements of this contract shall be handled
in accordance with the vendor's Quality Assurance Program.
Nonconformances with a recommended disposition of "Accept as-is" or
wRepairu shall be submitted to TVA for approval. Technical
justification shall be provided with the nonconformance. A copy of all
nonconformances relative to this contract shall accompany the shipment
of this order.

Watts Bar Nuclear Plant will receive deliveries between the hours of
7:30 a.m. and 5:00 p.m. Monday thru Thursday.

Invoices shall not be paid prior to the approval or acceptance of the
test reports by NE-PEG.

8323a
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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

lerable discussion between the NRC, nuclear utilities and
F fire barrier systems on the appropriate test method and
lia for electrical fire barrier systems. The NRC has based its
criteria on National Fire Protection Association (NFPA) 251,
of Fire Tests of Building Construction and Materials," Chapter
~earing Walls and Partitions." Thermal Science, Inc. (TSI), the
Thermo-Lag, and most nuclear utilities, have based their
criteria on American Nuclear Insurers (ANI) "Standard Fire

lethod to Qualify a Protective Envelope for Class 1E Electrical
ar manufacturers of fire barrier systems, such as 3M and Thermal
iave typically used Underwriters Laboratory (UL) test methods and
ria such as "UL Subject 1724, "Outllne of Investigation for Fire
rical Circuit Protective Systems." The American Society for
~rials (ASTM) has recognized the need to develop a unique test
)tance criteria for electrical fire barrier systems. They have
approximately the last five years on this issue but have not

d.

ral Regulations (CFR), Title 10 Part 50 Domestic Licensing of

tilization Facilities, Appendix R, Fire Protection Program for
cilities Operating Prior to January 1, 1979, paragraph III.G.2
uirements for fire protection and safe shutdown capability. If

are located in the same fire area and a licensee does not
ive or dedicated shutdown systems for the redundant equipment in
the three acceptable methods of ensuring that one of the trains
e damage are:

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

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

I
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ire of cable and equipment and associated non-safety circuits of
lant train in a fire barrier having a 1-hour rating. In
fire detectors and ap automatic fire suppression system shall
ed in the fire area.

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

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

methodology and acceptance criteria for electrical cable systems
to these systems. Underwriters Laboratory currently has an
method (Subject 1724), which addresses the uniqueness of
fire barrier systems. This test method was developed by UL

address issues such as Appendix R electrical fire barrier rating
he scope of the test method is:

t of temperature changes within the electrical circuit
system caused by the heat transfer through the electrical

otective system to the electrical conductor or raceway, or both,
external fire exposure test.

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

0 Determinal
maintain
present v
external

Details such as
method. The tei
E-119, as used I
the use of the
conductor to si
the thermocoupl
tests as descril

ion of the ability of insulated electrical conductors to
electrical circuit integrity at the temperature conditions
1thin the electrical circuit protective system during the
ire exposure test and during the water hose stream test.

thermocouple types and placements are discussed in this test
t follows the standard time-temperature curve specified in ASTM
n other fire endurance tests (e.g., NFPA 251). The test allows
actual installed cables or a No. B AWG (3.38mm2) bare copper
ulate the electrical circuits. With the bare conductor method

? measurements can be correlated to actual cable qualification
ed in Appendix B of UL Subject 1724.

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

2
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!rmining the fire resistance rating of electrical fire barrier
1 use UL Subject 1724 with the following clarifications to

Thermo-lag 330 electrical circuit -protective systems intended
Bar:

The exteripr surface temperature of the electrical raceway will be

recorded (goId side of the barrier). If the average temperature recorded

by the ext rior thermocouples is less than 250DF (1214C) above their

initial teperature and no individual thermocouple is in excess of 325*F

(163;C) above its initial temperature, the fire barrier will be considered

acceptable for use with any type cable.

Section 6, Internal Fire Exposure Test, will not be used. TVA considers

that this portion of the testing is not necessary, since an internally

generated able tray fire would be extremely unlikely. Circuits are

protected ith a fuse or breaker that will actuate prior to the jacket of

a faulted cable reaching its auto-ignition temperature (for existing
designs) or reaching its insulation damage temperature (for new designs)

for all credible low impedance and bolted faults.6  No other ignition
sources exjst within the protective barrier.

(3) Section 5,
testing de4
at a disc
minimum di!
represent
exist in I
shall be pi
The duratic
5.1. The
horizontal
shall be b
material f
involving
operating
barrier sy

Hose Stream Test. TVA will follow the criteria for hose stream
cribed in NUREG-0800 using one and one-half inch fog nozzle set
arge angle of 150 with a nozzle pressure of 75 psig and a
;charge of 75 gpm.7 TVA considers that this would accurately
'he mechanical impact, erosion and cooling effects that would

VA's nuclear power plant environment. The. hose stream test
rformed within ten minutes of the completion of the fire test.

n and application will follow the requirements of UL 1724 Table
nozzle will be located a maximum of ten feet measured

ly from the outside edge of the testing assembly. Acceptance
ased on the fire barrier system remaining intact with minimal
laking. (The alternative test called for by the UL document,
E one and one-eighth inch solid bore National Standard Playpipe
~t 30 psig, is not a realistic simulation of the challenge to
tems as installed in a nuclear power plant).
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National ire Protection Association (NFPA) 251, "Standard Method of Fire
Tests of tuilding Construction and Materials", 1990 Edition.

Note: F
equlvalen
Building

(2) American
(ANI/MAERI
Facilitiei

(3) Underwriti
Investigal
Issue Numl

ir the purposes of this paper NFPA 251
to ASTM E119-88 "Standard Test Method

onstruction and Materials".

Nuclear Insurers/Mutual A
:) RA "Guidelines for Fire !
;" Revision 0, November 1987.

rs
Ion
er:

Atomic Energy
Stop and Wrap

Laboratories, Inc. (UL) Subject
for Fire Tests for Electrical Circuit
2, August 1991.

(90) is considered
for Fire Tests of

I Reinsurance Pool
Systems at Nuclear

1724, "Outline of
Protective Systems,

Code of Fideral Regulations, Title 10, Part 50, Energy, January 1, 1992.

Based on
Partition

(6) Tennessee
13, 10 C1
February

(7) U.S. Nucl
Standard
Protectlo

NFPA 251 (90) acceptance criteria for Nonbearing Walls and

Valley Authority (TVA), "Watts Bar Design Criteria - WB-DC-30-
R 50 Appendix R Type I, II, and III Circuits". Revision 2,
3, 1990.

ar Regulatory Commission, Office of Nuclear Reactor Regulation,
teview Plan, NUREG 0800, Rev. 2, July 1981, Section 9.5.1 Fire
Program, page 9.5.1-29.
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No:

Identification:

11210-94943 Test A

One 3"0 conduit, one 2"0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #1 (3"0) CONDU1F STEEL

TC NO. LOCATION

1 On the "outside" surface of the conduit system, 1" below the
surface of the insulated deck, on the elbow side of the system.

2 On the "inside" surface of the conduit system, 1" below the
surface of the insulated deck, on the elbow side of the system.

3 On the "outside" surface of the conduit system, 6" below the
surface of the insulated deck, on the elbow side of the system.

4 On the "inside" surface of the conduit system, 6" below the
surface of the insulated deck, on the elbow side of the system.

5 On the "outside" surface of the conduit system, 12" below the
surface of the insulated deck, on the elbow side of the system.

6 On the 'inside" surface of the conduit system, 12" below the
surface of the insulated deck, on the elbow side of the system.

7 On the "outside" surface of the conduit system, 18" below the
surface of the insulated deck, near the top of the conduit elbow.

8 On the "outside" surface of the conduit system, 24" below the
surface of the insulated deck, on the conduit elbow.

9 On the "outside" surface of the conduit system, 6" below the
previous thermocouple, on the conduit elbow.

10 On the 'outside" surface of the conduit system, 6" below the
previous thermocouple, near the center of the conduit elbow.

11 On the "outside" surface of the conduit system, 6" right of the
previous thermocouple, on the conduit elbow.

12 On the "outside" surface of the conduit system, 6" right of the
previous thermocouple, on the conduit elbow.

13 On the "bottom" surface of the conduit system, 6" right of the
previous thermocouple, near the end of the conduit elbow.

14 On the "bottom" surface of the conduit system, 24" left of the
support member.

15 On the "bottom" surface of the conduit system, 18" left of the
support member.

16 On the "bottom" surface of the conduit system, 12" left of the
_ support member.
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 11210-94943 Test A

Identification: One 3"0 conduit, one 2"o conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #1 (3"0) CONDUIT STEEL

TC NO. LOCATION (CONT.)

17 On the 'bottom" surface of the conduit system, 6" left of the
support member.

18 On the side of the conduit system, between the support strap
and the conduit.

19 On the 'bottom" surface of the conduit system, 6" right of the
support member.

20 On the "bottom" surface of the conduit system, 12" right of the
support member.

21 On the "bottom" surface of the conduit system, 18" right of the
support member.

22 On the "bottom" surface of the conduit system, 24" right of the
support member.

23 On the "bottom" surface of the conduit system, 30" right of the
support member.

24 On the "bottom" surface of the conduit system, 36" right of the
support member.

25 On the "bottom" surface of the conduit system, 42" right of the
support member.

26 On the "bottom" surface of the conduit system, 48" right of the
support member.

27 On the center of the condulet cover.
28 On the vertical section of the top of the LB. located on the

"outside."
29 On the "outside" surface of the conduit system, 18" below the

surface of the insulated deck, on the LB side of the system.

30 On the 'inside" surface of the conduit system, 18" below the
surface of the insulated deck, on the LB side of the system.

31 On the "outside" surface of the conduit system, 12" below the
surface of the insulated deck, on the LB side of the system.

32 On the 'inside" surface of the conduit system, 12" below the
surface of the insulated deck, on the LB side of the system.
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No:

Identification:

11210-94943 Test A

One 3"o conduit, one 2"o conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #1 (3"0) CONDUIT STEEL

TC NO. LOCATION (CONT.)

33 On the 'outside" surface of the conduit system, 6" below the
surface of the insulated deck, on the LB side of the system.

34 On the 'inside" surface of the conduit system, 6" below the
surface of the insulated deck, on the LB side of the system.

35 On the "outside" surface of the conduit system, 1" below the
surface of the insulated deck, on the LB side of the system.

36 On the "inside" surface of the conduit system, 1" below the
surface of the insulated deck, on the LB side of the system.



THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 11210-94943 Test A

Identification: One 3"0 conduit, one 2"o conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #1 (3"0) BAR1E #8 COPPEIR

TC NO. LOCATION

37 2" to the left of the reference point.
38 8" to the left of the reference point.
39 14" to the left of the reference point.
40 20" to the left of the reference point.
41 26" to the left of the reference point.
42 32" to the left of the reference point.
43 38" to the left of the reference point.
45 44" to the left of the reference point.
46 50" to the left of the reference point.
47 56" to the left of the reference point.
48 62" to the left of the reference point.
49 68" to the left of the reference point.
50 74" to the left of the reference point.
51 80" to the left of the reference point.
52 86" to the left of the reference point.
53 92" to the left of the reference point.
54 98" to the left of the reference point.
55 104" to the left of the reference point.
56 110" to the left of the reference point.
57 116" to the left of the reference point.
58 122" to the left of the reference point.
59 128" to the left of the reference point.

60 4" to the right (above) the reference point.
61 10" to the right (above) the reference point.
62 16" to the right (above) the reference point.
63 22" to the right (above) the reference point.
64 28" to the right (above) the reference point.
65 34" to the right (above) the reference point.

Top -
Reference

r Point
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 11210-94943 Test A

Identification: One 3"o conduit, one 2"0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #2 (2"0) CONDUIlT STEEL

TC NO. LOCATION

66 On the "outside" surface of the conduit system, 1" below the

surface of the insulated deck, on the elbow side of the system.

67 On the 'inside" surface of the conduit system, 1" below the

surface of the insulated deck, on the elbow side of the system.

68 On the "outside" surface of the conduit system, 6" below the

surface of the insulated deckon the elbow side of the system.

69 On the "inside" surface of the conduit system, 6" below the

surface of the insulated deck, on the elbow side of the system.

70 On the "outside" surface of the conduit system, 12" below the

surface of the insulated deck, on the elbow side of the system.

71 On the "inside" surface of the conduit system, 12" below the

surface of the insulated deck, on the elbow side of the system.

72 On the outside" surface of the conduit system, 18" below the

surface of the insulated deck, on the elbow side of the system.

73 On the "inside" surface of the conduit system, 18" below the

surface of the insulated deck, on the elbow side of the system.

74 On the outside" surface of the conduit system, 24" below the
surface of the insulated deck, near top of the conduit elbow.

75 On the "inside" surface of the conduit system, 24" below the

surface of the insulated deck, near top of the conduit elbow.

76 On the "inside" surface of the conduit system, 30" below the

surface of the insulated deck on the conduit elbow.

78 On the "outside" surface of the conduit system, 6" right of the

previous thermocouple, n o the conduit elbow.

79 On the "bottom" surface of the conduit system, 6" right of the

previous thermocouple, ne the end of the conduit elbow.-

80 On the "bottom" surface of the conduit system, 42" left of the

support member.
81 On the 'bottom" surface of the conduit system, 36" left of the

support member.
82 On the 'bottom' surface of the conduit systemi 30" left of the

support member.



THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 11210-94943 Test A

Identification: One 3"0 conduit, one 2"0 conduit, one 1" 0 conduit and

one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #2 (2"0) CONDUIT STEEL

TC NO. LOCATION (CONT.)

83 On the 'bottom" surface of the conduit system, 24" left of the
support member.

84 On the "bottom" surface of the conduit system, 18" left of the
support member.

85 On the "bottom" surface of the conduit system, 12" left of the
support member.

86 On the "bottom" surface of the conduit system, 6" left of the
support member.

87 On the side of the conduit system, between the support strap

and the conduit.
88 On the "bottom" surface of the conduit system, 6" right of the

support member.
89 On the "bottom" surface of the conduit system, 12" right of the

support member.
90 On the "bottom" surface of the conduit system, 18" right of the

support member.
91 On the "bottom" surface of the conduit system, 24" right of the

support member.
92 On the "bottom" surface of the conduit system, 30" right of the

support member.
93 On the "bottom" surface of the conduit system, 36" right of the

support member.
94 On the "bottom" surface of the conduit system, 42" right of the

suport member.
95 On the "bottom" surface of the conduit system, 48" right of the

support member.
96 On the center of the condulet cover.

97 On the 'outside" surface of the conduit system, 24" below the
surface of the insulated deck, on the LB side of the system.

98 On the "inside" surface of the conduit system, 24" below the
surface of the insulated deck, on the LB side of the system.
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 11210-94943 Test A

Identification: One 3'o conduit, one 2"o conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #2 (2"0) CONDUIJT STEEL

TC NO. LOCATION (CONT.)

99 On the 'outside" surface of the conduit system, 18" below the
surface of the insulated deck, on the LB side of the system.

100 On the 'inside" surface of the conduit system, 18" below the
surface of the insulated deck, on the LB side of the system.

101 On the "outside" surface of the conduit system, 12" below the
surface of the insulated deck, on the LB side of the system.

102 On the 'inside" surface of the conduit system, 12" below the
surface of the insulated deck, on the LB side of the system.

103 On the "outside" surface of the conduit system, 6" below the
surface of the insulated deck, on the LB side of the system.

104 On the "inside" surface of the conduit system, 6" below the
surface of the insulated deck, on the LB side of the system.

105 On the "outside" surface of the conduit system, 1" below the
surface of the insulated deck, on the LB side of the system.

106 On the "inside" surface of the conduit system, 1" below the
I surface of the insulated deck, on the LB side of the system.
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 11210-94943 Test A

Identification: One 3"0 conduit, one 2"o conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #2 (2"0) BA~RE #8 COPPER

TC NO. LOCATION

107 2" to the left of the reference point.
108 8" to the left of the reference point.
109 14" to the left of the reference point.
110 20" to the left of the reference point.
111 26" to the left of the reference point.
112 32" to the left of the reference point.
113 38" to the left of the reference point.
114 44" to the left of the reference point.
115 50" to the left of the reference point.
116 56" to the left of the reference point.
117 62" to the left of the reference point.
118 68" to the left of the reference point.
119 74" to the left of the reference point.
120 80" to the left of the reference point.
121 86" to the left of the reference point.
122 92" to the left of the reference point.
123 98" to the left of the reference point.
124 104" to the left of the reference point.
125 110" to the left of the reference point.
126 116" to the left of the reference point.
127 122" to the left of the reference point.
128 128" to the left of the reference point.
129 134" to the left of the reference point.

130 4" to the right (above) the reference point.
131 10" to the right (above) the reference point.
132 16" to the right (above) the reference point.
133 22" to the right (above) the reference point.
134 28" to the right (above) the reference point.
135 34" to the right (above) the reference point.

Top -
Referencer IPoint
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 11210-94943 Test A

Identification: One 3"0 conduit, one 2"0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #3 (1"0) CONDLUIT STEEL

TC NO. LOCATION

136 On the 'outside" surface of the conduit system, 1" below the
surface of the insulated deck, on the elbow side of the system.

137 On the 'inside" surface of the conduit system, 1" below the
surface of the insulated deck, on the elbow side of the system.

138 On the 'outside" surface of the conduit system, 6" below the
surface of the insulated deck, on the elbow side of the system.

139 On the "inside" surface of the conduit system, 6" below the
__________surface of the insulated deck, on the elbow side of the system.

140 On the 'outside" surface of the conduit system, 12" below the
surface of the insulated deck, on the elbow side of the system.

141 On the 'inside" surface of the conduit system, 12" below the
surface of the insulated deck, on the elbow side of the system.

142 On the "outside" surface of the conduit system, 18" below the
surface of the insulated deck, on the elbow side of the system.

143 On the "inside" surface of the conduit system, 18" below the
surface of the insulated deck, on the elbow side of the system.

144 On the "outside" surface of the conduit system, 24" below the
surface of the insulated deck, on the elbow side of the system.

145 On the "inside" surface of the conduit system, 24" below the
surface of the insulated deck, on the elbow side of the system.

146 On the "outside" surface of the conduit system, on the center of
the conduit elbow.

147 On the "outside" surface of the conduit system, 6" below TC
#144, on the conduit elbow.

148 On the "bottom" surface of the conduit system, 42" left of the
support member.

149 On the 'bottom" surface of the conduit system, 36" left of the
I support member.

150 On the "bottom" surface of the conduit system, 30" left of the
support member.



Client:

Project No:

Identification:

THERMOCOUPLE PLACEMENT

Tennessee Valley Authority

11210-94943 Test A -

One 3"0 conduit, one 2"0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #3 (1"0) CONDUITr STEEL

63

TC NO. LOCATION (CONT.)

151 On the "bottom" surface of the conduit system, 24" left of the
support member.

152 On the 'bottom" surface of the conduit system, 18" left of the
support member.

153 On the 'bottom" surface of the conduit system, 12" left of the
support member.

154 On the "bottom" surface of the conduit system, 6" left of the
support member.

155 On the side of the conduit system, between the support strap
and the conduit.

156 On the "bottom" surface of the conduit system, 6" right of the
support member.

157 On the "bottom" surface of the conduit system, 12" right of the
support member.

158 On the "bottom" surface of the conduit system, 18" right of the
support member.

159 On the "bottom" surface of the conduit system, 24" right of the
support member.

160 On the "bottom" surface of the conduit system, 30" right of the
support member.

161 On the 'bottom" surface of the conduit system, 36" right of the
support member.

162 On the "bottom" surface of the conduit system, 42" right of the
support member.

163 On the "bottom" surface of the conduit system, 48" right of the
support member.

164 On the center of the condulet cover.
165 On the "outside" surface of the conduit system, 24" below the

surface of the insulated deck, on the LB side of the system.
166 On the "inside' surface of the conduit system, 24" below the

surface of the insulated deck, on the LB side of the system.

0



THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No:

Identification:

11210-94943 Test A

One 3"0 conduit, one 2"0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #3 (1"0) CONDUL1T STEEL

TC NO. LOCATION (CONT.)

167 On the 'outside" surface of the conduit system, 18" below the
surface of the insulated deck, on the LB side of the system.

168 On the 'inside" surface of the conduit system, 18" below the
surface of the insulated deck, on the LB side of the system.

169 On the 'outside" surface of the conduit system, 12" below the
surface of the insulated deck, on the LB side of the system.

170 On the 'inside" surface of the conduit system, 12" below the
surface of the insulated deck, on the LB side of the system.

171 On the "outside" surface of the conduit system, 6" below the
surface of the insulated deck, on the LB side of the system.

172 On the "inside" surface of the conduit system, 6" below the
surface of the insulated deck, on the LB side of the system.

173 On the 'outside" surface of the conduit system, 1" below the
surface of the insulated deck, on the LB side of the system.

174 On the "inside" surface of the conduit system, 1" below the
I surface of the insulated deck, on the LB side of the system.
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 11210-94943 Test A

Identification: One 3"0 conduit, one 2"0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #3 (1"0) BARE #8 COPPER

TC NO. LOCATION

175 2" to the left of the reference point.
176 8" to the left of the reference point.
177 14" to the left of the reference point.
178 20" to the left of the reference point.
179 26" to the left of the reference point.
180 32" to the left of the reference point.
181 38" to the left of the reference point.
182 44" to the left of the reference point.
183 50" to the left of the reference point.
184 56" to the left of the reference point.
185 62" to the left of the reference point.
186 68" to the left of the reference point.
187 74" to the left of the reference point.
188 80" to the left of the reference point.
189 86" to the left of the reference point.
190 92" to the left of the reference point.
191 98" to the left of the reference point.
192 104" to the left of the reference point.
193 110" to the left of the reference point.
194 116" to the left of the reference point.
195 122" to the left of the reference point.
196 128" to the left of the reference point.
197 134" to the left of the reference point.

198 4" to the right (above) the reference point.
199 10" to the right (above) the reference point.
200 16" to the right (above) the reference point.
201 22" to the right (above) the reference point.
202 28" to the right (above) the reference point.
203 34" to the right (above) the reference point.

Top -
Reference
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No:

Identification:

11210-94943 Test A

One 3"0 conduit, one 2"0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #4 (4"0) CONDUIT STEEL

TC NO. LOCATION

204 On the 'outside" surface of the conduit system, 1" below the
surface of the insulated deck, on the elbow side of the system.

205 On the 'inside" surface of the conduit system, 1" below the
surface of the insulated deck, on the elbow side of the system.

206 On the "outside" surface of the conduit system, 6" below the
surface of the insulated deck, on the elbow side of the system.

207 On the "inside" surface of the conduit system, 6" below the
surface of the insulated deck, on the elbow side of the system.

208 On the 'outside' surface of the conduit system, 12" below the
surface of the insulated deck, on the elbow side of the system.

209 On the "inside" surface of the conduit system, 12" below the
surface of the insulated deck, on the elbow side of the system.

210 On the "outside" surface of the conduit system, 18" below the
surface of the insulated deck, near the top of the conduit elbow.

211 On the "outside" surface of the conduit system, 24" below the
surface of the insulated deck, on the conduit elbow.

212 On the "outside" surface of the conduit system, 6" below the
previous thermocouple, on the conduit elbow.

213 On the "outside" surface of the conduit system, 6" right of the
previous thermocouple, on the conduit elbow.

214 On the "outside" surface of the conduit system, 6" right of the
previous thermocouple, on the conduit elbow.

215 On the "outside" surface of the conduit system, 6" right of the
previous thermocouple, on the conduit elbow.

216 On the "bottom" surface of the conduit system, 24" left of the
support member.

217 On the "bottom" surface of the conduit system, 18" left of the
support member.

218 On the 'bottom" surface of the conduit system, 12" left of the
support member.

219 On the "bottom" surface of the conduit system, 6" left of the
support member.



THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 11210-94943 Test A

Identification: One 3"0 conduit, one 2"0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #4 (4"0) CONDUIT STEEL

TC NO. LOCATION (CONT.)

220 On the side of the conduit system, between the support strap
and the conduit.

221 On the "bottom" surface of the conduit system, 6" right of the
support member.

222 On the "bottom" surface of the conduit system, 12" right of the
support member.

223 On the "bottom" surface of the conduit system, 18" right of the
support member.

224 On the "bottom" surface of the conduit system, 24" right of the
support member.

225 On the "bottom" surface of the conduit system, 30" right of the
support member.

226 On the "bottom" surface of the conduit system, 36" right of the
support member.

227 On the "bottom" surface of the conduit system, 42" right of the
support member.

228 On the 'bottom" surface of the condulet, 48" right of the
support member.

229 On the center of the condulet cover.
230 On the vertical section of the top of the LB. located on the

"outside."
231 On the "outside" surface of the conduit system, 18" below the

surface of the insulated deck, on the LB side of the system.
232 On the "inside" surface of the conduit system, 18" below the

surface of the insulated deck, on the LB side of the system.
233 On the "outside" surface of the conduit system, 12" below the

surface of the insulated deck, on the LB side of the system.
234 On the "inside" surface of the conduit system, 12" below the

surface of the insulated deck, on the LB side of the system.
235 On the "outside' surface of the conduit system, 6" below the

surface of the insulated deck, on the LB side of the system.
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No:

Identification:

11210-94943 Test A

One 3"0 conduit, one 2"0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #4 (4"0) CONDUIT STE EL

TC NO. LOCATION (CONT.)

236 On the 'inside" surface of the conduit system, 6" below the
surface of the insulated deck, on the LB side of the system.

237 On the 'outside" surface of the conduit system, 1" below the
surface of the insulated deck, on the LB side of the system.

238 On the 'inside" surface of the conduit system, 1" below the
surface of the insulated deck, on the LB side of the system.



THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 11210-94943 Test A

Identification: One 3"0 conduit, one 2"0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #4 (4"0) BAIRE #8 COPPER

TC NO. LOCATION

239 2" to the left of the reference point.
240 8" to the left of the reference point.
241 14" to the left of the reference point.
242 20" to the left of the reference point.
243 26" to the left of the reference point.
244 32" to the left of the reference point.
245 38" to the left of the reference point.
246 44" to the left of the reference point.
247 50" to the left of the reference point.
248 56" to the left of the reference point.
249 62" to the left of the reference point.
250 68" to the left of the reference point.
251 74" to the left of the reference point.
252 80" to the left of the reference point.
253 86" to the left of the reference point.
254 92" to the left of the reference point.
255 98" to the left of the reference point.
256 104" to the left of the reference point.
257 110" to the left of the reference point.
258 116" to the left of the reference point.
259 122" to the left of the reference point.
260 128" to the left of the reference point.

261 4" to the right (above) the reference point.
262 10" to the right (above) the reference point.
263 16" to the right (above) the reference point.
264 22" to the right (above) the reference point.
265 28" to the right (above) the reference point.
266 34" to the right (above) the reference point.

Top -
Reference

r Point
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TVA Project No. 94943A March 31, 1993

Furnace Avg
(OF)

Time
(mln)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
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

Conduit #1
Conduit Steel

Avg. Temp.
(O F)

68
254
440
627
813

1000
1060
1120
1180
1240
1300
1327
1346
1364
1380
1395
1410
1423
1436
1448
1459
1470
1480
1490
1499
1508
1517
1525
1533
1541
1548
1555
1562
1569
1576
1582
1588
1594
1600
1606

Conduit #1
Conduit Steel

Max. Temp.
(OF)

75
172
633
953
952
888
918

1155
1353
1337
1267
1191
1290
1435
1429
1382
1355
1399
1472
1471
1444
1431
1453
1491
1488
1478
1487
1500
1520
1538
1548
1548
1560
1575
1579
1579
1583
1591
1597
1602

Conduit #1
Internal

Avg. Temp.
(OF)

76
76
76
76
76
76
77
78
79
81
83
85
87
90
93
96
99

102
105
109
112
116
120
123
127
131
135
139
143
148
152
157
162
167
172
177
182
187
192
196

77
77
77
77
79
83
87
91
96

101
105
110
115
119
123
126
130
133
136
139
142
146
151
154
158
162
165
169
174
178
182
188
192
197
201
203
207
210
212
214

E119 Std
(* F)

76
76
76
76
76
76
76
76
77
77
77
78
79
80
82
83
85
87
90
92
95
97

100
104
107
110
114
117
121
125
129
133
137
141
146
150
155
159
164
168

Conduit #1
Internal

Max. Temp.
(O F)

77
77
77
77
77
77
77
77
77
78
79
80
82
84
86
88
91
93
96
99

102
106
109
112
116
120
123
128
132
137
141
146
151
156
162
167
172
178
183
187



TVA Project No. 94943A March 31, 1993

Furnace Avg
(OF)

Time
(min)

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

Conduit #1
Conduit Steel

Avg. Temp.
(O F)

200
203
205
207
208
209
210
210
211
212
212
213
213
214
214
215
216
216
217
218
219

Conduit #1
Conduit Steel

Max. Temp.
(0 F)

215
217
219
222
226
227
215
217
219
220
221
220
222
223
225
228
232
232
234
236
238

Conduit #1
Internal

Avg. Temp.
(0F)

173
177
181
185
188
191
194
197
199
201
203
204
206
207
208
209
210
211
212
213
214

Conduit #1
Internal

Max. Temp.
(0F)

192
196
199
202
205
207
209
211
212
213
214
214
215
216
216
217
218
219
221
222
224

219 238

1606
1614
1622
1629
1635
1638
1642
1645
1649
1653
1656
1661
1666
1670
1675
1677
1680
1685
1692
1700
1706

E119 Std
(O F)

1612
1617
1622
1627
1633
1638
1642
1647
1652
1656
1661
1665
1669
1674
1678
1682
1686
1690
1693
1697
1701

214 224MAX
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Time
(mln)

Conduit #2
Conduit Steel

Max. Temp.
(0F)

0
1

2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
15
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

Conduit #2
Internal

Avg. Temp.
(0F)

Conduit #2
Conduit Steel

Avg. Temp.
(O F)

76
76
76
76
76
77
77
78
80
82
84
87
90
93
97

101
106
110
114
119
124
128
132
137
141
146
151
156
161
166
171
177
182
188
194
198
202
205
207
208

Conduit #2
Internal

Max. Temp.
(OF)

77
77
77
77
77
78
78
80
82
84
86
90
94
98

102
110
120
131
143
155
165
173
176
178
183
187
190
193
197
201
205
209
210
210
210
211
211
212
212
213

76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
86
89
92
95
98

102
106
110
114
118
122
126
131
135
140
145
149
154
159
164
169
174
178
182
186

ofe 4

77
77
77
77
77
77
77
77
78
79
80
82
84
86
89
92
96

101
106
i11
116
122
128
134
141
147
153
159
164
170
175
180
185
190
194
197
200
203
205
207

Conduit #3
Conduit Steel

Avg. Temp.
(O F)

76
76
76
76
76
77
77
78
79
80
82
84
87
90
93
97

100
105
109
114
119
124
129
135
141
147
153
159
165
171
177
183
188
193
197
201
203
206
208
210
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TVA Project No. 94943A March 31, 1993

Conduit #2
Conduit Steel

Avg. Temp.
(O F)

Time
(min)

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

Conduit #2
Conduit Steel

Max. Temp.
(0 F)

213
213
215
216
217
218
218
218
218
219
219
220
221
223
226
229
232
235
238
242
246

Conduit #2
Internal

Avg. Temp.
(CF)

189
193
195
198
200
202
204
205
207
208
209
210
211
211
212
213
214
215
216
217
219

Conduit #2
Internal

Max. Temp.
(OF)

208
210
211
212
212
213
213
214
214
215
215
216
217
217
218
220
221
222
224
227
229

Conduit #3
Conduit Steel

Avg. Temp.
('F)

211
213
214
215
216
217
218
218
219
219
220
220
221
221
222
223
223
224
225
227
228

246 219 229

209
210
2-11
212
212
213
213
214
214
214
214
215
215
216
216
217
218
219
221
222
224

228MAXI 224
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Conduit #3
Conduit Steel

Max. Temp.
(O F)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2
1 3
1 4
15
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

Conduit #3
Internal

Avg. Temp.
(O F)

77
77
77
77
77
77
78
79
80
82
85
88
9 1
95
99

103
108
113
118
123
130
141
151
159
166
172
177
183
187
192
198
205
209
211
213
214
215
216
217
218

Conduit #3
Internal

Max. Temp.
(0F)

76
76
76
76
76
76
76
77
77
77
78
78
79
81
82
84
86
89
92
95
98

102
106
110
115
120
125
130
136
141
147
153
159
164
170
175
179
184
188
192

Conduit #4
Conduit Steel

Avg. Temp.
(0F)

77
77
77
77
77
77
77
77
77
78
79
81
83
85
88
91
94
98

103
107
112
118
124
130
136
142
149
156
163
170
176
182
188
193
198
202
206
208
210
212

Conduit #4
Conduit Steel

Max. Temp.
(0F)

76
76
76
77
77
79
82
85
89
93
98

103
108
114
119
125
130
136
141
147
152
157
163
168
173
178
183
188
192
196
200
203
206
208
211
212
214
216
217
219

Time
(min)

77
77
77
77
79
82
86
90
95

101
108
115
121
128
135
141
147
154
160
165
171
177
183
188
193
197
201
205
210
211
213
214
216
219
222
225
229
232
236
239
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Conduit #3
Conduit Steel

Max. Temp.
(0F)

Conduit #3
Internal

Avg. Temp.
(OF)

Ti me
(min)

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

219
220
220
221
222
223
223
224
225
226
227
228
229
231
233
235
238
241
244
248
252

Conduit #3
Internal

Max. Temp.
(O F)

213
214
216
217
218
219
220
221
222
222
223
224
225
226
227
229
230
232
233
235
238

Conduit #4
Conduit Steel

Avg. Temp.
(OF)

222
224
227
229
231
234
237
239
241
244
244
246
248
251
250
252
257
262
267
271
276

Conduit #4
Conduit Steel

Max. Temp.
(0F)

244
248
253
259
265
272
278
285
292
299
305
312
318
325
331
337
343
349
354
359
365

195
198
201
203
205
207
209
210
212
213
214
215
216
217
218
218
219
220
221
222
223

223 238 276 365MAX 252
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Conduit #4 Conduit #4
Internal Internal

Time Avg. Temp. Max. Temp. TC # 1 TC # 2 TC # 3 TC # 4 TC # 5 TC # 6
(mln) (O F) (O F) (° F) (O F) (° F) (O F) (° F) (0 F)

0 76 77 76 76 76 76 76 76
1 76 77 76 76 76 76 76 76
2 76 77 76 76 76 76 76 76
3 76 77 76 76 76 76 76 76
4 76 77 76 77 76 76 76 76
5 76 77 77 77 76 77 76 76
6 77 78 77 78 76 78 76 77
7 78 80 78 79 77 79 77 78
8 79 82 78 80 78 81 78 80
9 81 85 80 82 79 82 79 81

10 83 89 81 84 81 84 81 83
11 86 94 83 85 82 86 83 86
12 89 98 84 87 84 89 85 88
13 93 104 86 89 87 91 87 91
14 97 109 88 92 89 94 90 94
15 102 115 90 94 92 97 93 97
16 106 121 93 97 95 100 96 100. 17 111 128 95 99 98 103 99 104
18 116 134 98 103 101 107 102 107
19 121 140 100 106 104 111 106 110
20 126 146 103 109 107 114 109 114
21 131 153 106 112 110 118 113 118
22 137 159 108 115 114 124 116 121
23 142 165 111 118 117 128 120 125
24 147 171 114 121 121 131 124 129
25 152 177 117 124 125 135 128 134
26 157 183 121 128 128 139 131 139
27 162 188 125 131 132 143 135 143
28 167 194 129 135 136 147 139 148
29 172 199 133 138 140 151 143 153
30 177 203 137 142 144 156 148 158
31 181 206 139 146 149 161 152 163
32 185 209 143 151 154 166 157 169
33 189 212 146 155 160 172 162 175
34 193 214 150 159 165 178 167 187
35 196 216 154 163 170 181 172 186
36 200 219 158 167 175 186 177 190
37 203 221 162 171 181 192 182 195
38 206 224 166 176 188 196 188 198

- 39 209 227 172 184 196 199 194 201



TVA Project No. 94943A March 31, 1993

Conduit #4 Conduit #4
Internal Internal

Time Avg. Temp. Max. Temp. TC # 1
(min)

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

MAX

(O F)

212
215
218
221
224
227
231
233
234
232
233
235
236
236
238
240
242
244
247
252
258

258

TC # 2 TC # 3 TC # 4 TC # 5 TC # 6
(0F) (0F) (0F) (0F) (O F) (0F) (0F)

230
234
238
243
248
253
259
266
273
280
287
294
300
305
300
300
304
309
318
331
342

185
203
208
208
209
209
209
210
210
210
210
210
211
211
211
211
211
211
211
211
212

190
195
199
201
204
207
209
210
211
211
212
213
214
215
216
217
218
219
220
222
223

203
207
208
208
208
209
209
210
210
211
211
211
212
212
212
212
212
212
212
212
212

202
204
207
209
211
212
213
213
214
215
215
216
217
218
219
220
222
223
225
226
228

198
202
207
208
209
210
211
211
211
212
212
212
212
212
212
212
212
212
212
212
212

203
205
208
209
210
211
212
212
213
213
213
214
214
215
215
216
217
218
219
220
222

342 212 223 212 228 212 222

0

0
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TVA Project No. 94943A March 31, 1993

Time TC #7 TC # 8 TC #9 TC # 10 TC # 11 TC # 12 TC # 13 TC # 14
(mmn) (0F) (0F) (0F) (0F) (0F) ('F) (OF) (OF)

0 76 76 76 76 76 76 76 76
1 76 76 76 76 76 76 76 76
2 76 76 76 76 76 76 76 76
3 76 76 76 76 76 76 76 76
4 76 76 76 76 76 76 76 76
5 76 76 76 76 76 76 77 76
6 76 76 76 76 76 77 78 76
7 77 77 77 77 77 78 79 77
8 78 78 77 78 78 79 81 78
9 79 79 78 79 79 81 83 80

10 81 80 80 81 81 83 86 82
11 83 82 81 83 83 85 89 85
12 85 84 83 85 85 88 92 87
13 87 87 85 87 88 91 95 90
14 90 89 88 90 91 94 99 94
15 93 92 91 93 94 97 102 97
16 97 96 93 96 97 101 106 101
17 100 99 97 99 101 104 110 104
18 104 102 100 103 104 108 113 108
19 107 106 103 106 108 111 117 112
20 111 109 107 110 111 115 121 116
21 115 113 110 114 115 119 125 120
22 118 117 114 117 119 123 129 124
23 122 120 118 121 122 127 134 128
24 126 124 121 124 126 131 139 132
25 129 128 125 128 130 135 144 136
26 133 131 129 132 134 139 148 141
27 137 135 133 135 138 143 153 146
28 141 138 137 139 142 147 158 151
29 145 142 141 143 146 152 163 156
30 149 146 146 147 151 156 168 161
31 155 149 151 151 155 161 173 166
32 160 153 157 156 160 165 177 172
33 164 157 162 160 165 170 182 177
34 169 162 167 166 171 175 187 182
35 174 166 173 171 177 181 191 187
36 179 170 178 177 182 186 196 191
37 183 175 184 183 187 191 199 195
38 189 179 192 190 192 196 202 199
39 194 183 201 196 202 201 205 202



TVA Project No. 94943A March 31, 1993

Time TC # 7 TC # 8 TC # 9

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

199
205
208
209
211
211
212
212
213
213
213
214
214
214
214
215
216
217
218
220
221

188
194
199
204
208
211
212
213
214
214
214
215
215
215
215
216
216
216
217
217
218

204
208
210
211
212
213
213
213
214
214
214
214
215
215
215
215
215
215
215
216
216

TC # 10
(OF)

201
206
209
210
212
213
214
214
215
215
215
215
216
216
216
216
216
217
217
218
219

TC # 11
(O F)

208
210
211
212
213
213
214
214
215
215
215
215
215
215
216
216
216
216
216
217
217

TC # 12
(OF)

205
208
210
212
213
214
215
215
215
215
216
216
216
216
216
217
217
218
219
221
222

TC # 13
(0 F)

207
209
210
212
213
213
213
214
214
215
215
216
217
218
219
221
223
225
228
231
234

TC # 14
(OF)

205
209
211
212
213
213
213
214
214
214
214
214
215

215
215
216
216
217
218
220
222

MAX 221 218 216

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

234 222219 217 222



TVA Project No. 94943A March 31, 1993

Time TC # 15 TC # 16 TC # 17 TC # 18 TC # 19 TC # 20 TC # 21 TC # 22

(mmn) (0 F) (OF) (0 F) (0F) (CF) (0F) (OF) (OF)

0 76 76 76 76 76 76 76 76

1 76 76 76 76 76 76 76 76

2 76 76 76 76 76 76 76 76

3 76 76 76 76 76 76 76 76

4 76 76 76 76 76 76 76 76

5 76 76 76 76 76 76 76 76

6 77 77 76 76 76 76 77 76

7 77 77 77 77 77 77 77 77

8 79 79 78 77 78 78 79 78

9 80 80 80 78 80 80 80 79

10 82 83 82 79 82 82 82 81

11 85 85 84 81 84 85 85 83

12 87 88 87 82 86 87 87 86

13 91 91 90 84 89 90 90 89

14 94 94 93 86 92 93 93 92

15 97 98 97 89 95 97 96 95

16 101 102 100 91 99 100 99 98

17 105 105 104 94 102 104 103 102

18 108 109 107 97 105 108 106 105

19 112 113 111 100 109 111 110 109

20 116 118 115 104 113 115 114 112

21 120 122 119 107 116 119 117 116

22 124 126 123 111 120 123 121 119

23 128 130 126 114 124 127 125 123

24 133 135 130 118 128 130 129 126

25 137 139 135 122 132 134 132 130

26 141 144 139 126 135 139 136 133

27 146 148 143 130 139 143 140 137

28 151 153 148 134 144 147 145 140

29 156 158 152 138 148 155 149 144

30 161 162 156 143 153 161 154 148

31 166 168 161 147 158 173 159 152

32 171 177 166 152 164 180 164 156

33 177 183 171 156 168 189 169 160

34 183 191 177 160 174 190 174 170

35 189 198 182 164 179 194 179 175

36 195 205 191 170 185 197 182 183

37 199 208 199 180 190 199 186 188

38 203 210 205 200 193 202 190 192

39 206 211 208 207 197 205 193 196
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Time TC # 15 TC # 16 TC # 17 TC # 18
(min) (OF) (0 F) (0 F) (OF)

209
211
212
213
213
214
214
214
214
214
214
215
215
216
216
217
218
219
221
223
225

212
212
213
213
213
213
214
214
214
214
215
215
216
217
218
220
221
223
226
229
232

209
211
211
211
212
212
212
213
213
213
214
214
214
215
215
216
217
218
220
222
225

209
211
211
211
211
212
212
212
212
212
212
212
213
213
213
213
213
213
214
214
214

TC # 19
(OF)

199
201
203
205
207
209
211
212
213
213
213
214
214
214
214
214
215
215
215
216
216

TC # 20
(OF)

207
209
209
211
211
211
212
212
213
213
213
214
214
214
214
215
215
215
216
216
217

TC # 21
(OF)

196
198
201
203
206
208
210
211
211
212
212
213
213
213
213
214
214
214
214
215
215

TC # 22
(OF)

199
202
203
205
206
207
208
209
210
211
211
212
212
212
213
213
213
213
214
214
214

225 214 216 217

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

MAX 225 232 215 214



17.1
TVA Project No. 94943A March 31, 1993

Time TC # 23 TC # 24 TC # 25 TC # 26 TC # 27 TC # 28 TC # 29 TC # 30
(mmn) (0F) (0F) (0F) (OF) (OF) (OF) (OF) (OF)

0 76 76 76 76 76 76 76 76
1 76 76 76 76 76 76 76 76
2 76 76 76 76 76 76 76 76
3 76 76 76 76 76 76 76 76
4 76 76 76 76 76 76 76 76
5 76 76 76 76 76 76 76 77
6 76 76 76 76 77 76 77 78
7 77 77 77 77 78 77 77 79
8 78 77 77 77 80 78 79 80
9 79 78 79 79 82 79 80 82

10 81 80 80 80 84 80 82 85
11 83 82 82 81 86 82 84 87
12 85 84 84 83 89 84 87 90
13 88 86 86 86 92 86 89 93
14 91 89 89 88 95 88 92 96
15 94 92 92 91 98 90 95 99
16 97 95 95 94 102 93 99 103
17 101 99 98 97 106 96 102 106
18 104 102 102 100 109 99 106 110
19 108 106 105 103 115 102 109 113
20 111 109 109 106 122 105 113 117
21 115 113 112 109 129 108 117 121
22 118 116 116 113 136 111 121 125
23 122 120 120 116 142 115 124 128
24 125 123 123 119 147 118 128 132
25 129 127 126 123 152 122 132 136
26 132 130 130 126 157 126 136 140
27 136 134 133 129 162 130 141 144
28 139 137 137 133 167 134 145 148
29 142 141 140 136 171 138 150 152
30 146 144 144 140 174 142 155 156
31 149 147 147 143 178 146 161 160
32 153 151 151 146 182 150 166 165
33 156 154 154 150 184 154 170 169
34 160 157 158 153 187 158 175 174
35 163 160 162 156 189 162 181 178
36 167 163 165 160 191 166 186 182
37 171 166 169 163 193 169 190 186
38 177 169 172 166 195 173 194 190
39 183 173 175 170 197 176 197 194

,A XtW
ones



175
TVA Project No. 94943A March 31, 1993

Time TC # 23 TC # 24 TC # 25 TC # 26

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

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

MAX

188
192
195
196
198
200
202
204
205
207
208
209
210
211
211
212
212
213
213
213
213

213

176
179
182
185
187
190
192
194
197
199
201
203
205
207
208
210
211
212
213
213
213

213

178
182
184
187
190
193
195
198
200
203
205
207
209
210
212
212
213
213
213
214
214

214

TC # 27
(OF)

199
201
203
205
207
209
210
210
210
211
211
211
212
213
213
213
214
214
214
214
215

215

TC # 28
(0 F)

179
182
185
188
191
193
196
198
201
203
205
207
208
210
211
211
212
212
213
213
213

213

TC # 29
(OF)

200
202
205
207
208
209
210
211
211
212
212
213
213
213
213
214
214
214
214
214
214

214

TC # 30
(OF)

197
201
204
206
208
209
211
212
213
213
214
214
215
215
216
216
217
217

218
218
219

219

,4 0GA 00

o And°eAi

173
177
181
184
187
190
193
196
198
200
202
204
206
208
210
211
212
213
213
214
214

214
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TC # 33 TC # 34 TC # 35 TC # 36

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

TC # 31
(OF)

76
76
76
76
76
77
77
78
80
82
84
86
88
91
94
97

101
104
107
111
115
119
123
127
131
137
143
150
156
161
166
171
178
182
187
193
198
201
204
206

TC # 32
(OF)

76
76
76
77
79
83
87
91
96

101
105
110
115
119
123
126
130
133
136
139

142
146
151
154
158
162
165
169
174
178
182
188
192
197
201
203
207
210
212
214

76
76
76
76
76
77
77
78
79
81
83
85
88
91
94
97

100
103
106
109
112
115
119
122
126
130
134
138
143
150
157
163
169
173
180
189
198
205
207
209

76
76
76
76
77
77
78
79
81
83
85
87
90
92
95
98

101
105
108
i11
114
118
121
125
129
133
137
141
145
150
157
167
177
185
193
200
205
208
209
210

77
77
77
77
77
77
77
78
79
80
81
83
84
86
88
90
93
95
97

100
102
105
107
110
113
115
118
121
124
127
131
133
137
142
147
152
160
182
204
209

*ocp Po

V .nA

77
77
76
77
77
77
78
79
80
81
83
84
86
88
90
92
95
97
99

102
104
107
109
112
115
117
120
123
126
129
132
135
140
146
154
167
181
185
198
207

TC # 37
(OF)

76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
81
82
84
86
88
90
93
95
98

101
104
107
110
114
117
121
124
128
131
135
139
142
146
149
153

TC # 38
(OF)

76
76
76
76
76
76
76
76
76
76
77
78
78
79
81
82
84
86
88
90
93
96
98

101
104
107
i11
114
117
121
124
128
131
135
138
142
146
149
153
156
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Time TC # 31 TC # 32 TC # 33 TC # 34 TC # 35 TC # 36 TC # 37 TC #38
(min) (0F) (0F) (0F) (OF) (0F) (0F) (0F) (0F)

40 208 215 210 210 210 209 156 160
41 210 217 211 211 210 211 160 164
42 212 219 211 211 210 211 163 167
43 212 222 211 211 211 211 166 171
44 213 226 212 212 211 211 170 174
45 213 227 212 212 212 211 173 177
46 213 215 212 212 213 211 176 181
47 214 217 212 212 212 212 179 184
48 214 219 213 213 213 212 182 187
49 214 220 213 213 213 212 185 190
50 214 221 213 213 214 213 188 192
51 214 220 213 214 214 213 191 195
52 214 222 214 214 214 214 194 197
53 215 223 214 214 213 214 196 200
54 215 225 214 215 215 215 198 202
55 215 228 214 215 215 215 200 203
56 215 232 215 215 216 216 202 205
57 215 232 215 215 216 216 204 207
58 216 234 216 215 217 217 206 208
59 216 236 216 216 216 217 207 209
60 216 238 217 217 216 217 208 210

217 217 217 217MAX 216 238 208 210



TVA Project No. 94943A March 31, 1993

TIme TC # 39 TC # 40 TC #41 TC # 42 TC # 43 TC # 45 TC # 46 TC # 47

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

0 76 76 76 76 76 76 76

1 76 76 76 76 76 76 76 76

2 76 76 76 76 76 76 76 76

3 76 76 76 76 76 76 76 76

4 76 76 76 76 76 76 76 76

5 76 76 76 76 76 76 76 76

6 76 76 76 76 76 76 76 76

7 76 76 76 77 77 76 76 77

8 76 76 77 77 77 77 77 77

9 76 76 77 78 77 77 77 77

10 77 77 77 79 78 77 77 78

11 77 77 78 80 79 78 78 78

12 78 78 79 82 80 79 79 79

13 79 79 80 84 81 80 80 81

14 80 80 82 86 83 81 81 82

15 81 81 83 88 85 83 83 84

16 83 83 85 91 87 85 84 86

17 84 85 87 93 89 87 86 88

18 86 87 90 96 92 90 88 90

19 89 89 92 99 95 92 91 93

20 91 92 95 102 98 95 94 96

21 94 95 98 106 101 98 96 99

22 97 98 101 109 104 101 99 102

23 99 101 104 112 107 104 102 105

24 102 104 107 116 111 108 106 108

25 105 107 ,111 120 114 111 109 112

26 109 110 114 123 118 115 112 116

27 112 113 117 127 122 118 116 119

28 115 117 121 131 125 122 120 123

29 119 120 124 135 129 126 124 127

30 122 124 128 139 134 130 127 131

31 126 127 132 143 138 134 131 135

32 129 131 136 148 142 138 136 140

33 133 134 140 153 147 143 140 144

34 136 138 144 158 152 148 145 149

35 140 142 148 162 157 152 149 154

36 144 146 152 166 162 157 154 159

37 147 150 156 171 166 162 159 164

38 151 153 160 175 171 166 163 170

39 155 157 165 179 175 171 168 176



179
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Time TC # 39 TC #40 TC #41 TC # 42 TC # 43 TC # 45 TC # 46 TC # 47

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

40 158 161 169 182 179 175 173 181
41 162 165 173 186 183 179 178 186
42 166 169 177 189 187 183 183 190
43 169 173 180 193 190 187 187 194
44 173 176 184 196 194 191 191 197
45 176 180 187 199 197 194 194 200
46 179 183 190 201 199 197 197 203
47 183 186 193 203 202 200 200 205
48 185 189 195 205 204 203 203 206
49 188 192 198 206 206 205 205 208
50 191 194 200 208 207 207 206 209
51 194 196 202 209 209 208 208 210
52 196 199 203 210 210 209 209 211
53 198 201 205 211 211 211 210 212
54 200 202 206 211 211 211 211 213
55 202 204 207 212 212 212 212 214
56 204 205 208 212 213 213 213 215
57 206 207 209 213 213 214 214 216
58 207 208 210 213 214 214 214 216
59 208 209 211 214 215 215 215 217
60 209 210 212 214 215 215 216 219

212 214 215 215 216 219MAX 209 210
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TC # 48 TC # 49 TC # 50 TC # 51
(0 F) (0 F) (0 F) (0 F)

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

76
76
76
76
76
76
76
77
77
77
78
79
80
82
84
86
88
90
93
96
99

103
106
109
113
117
121
125
129
133
137
142
147
151
157
162
168
174
180
185

76
76
76
76
76
76
76
77
77
77
78
79
80
82
84
86
88
91
94
97

100
103
107
110
114
118
122
126
131
135
139
144
149
154
159
165
171
176
182
187

TC # 52
(OF)

76
76
76
76
76
76
76
77
77
77
78
79
81
82
84
86
89
91
94
97

101
104
108
111
115
119
123
127
132
136
141
146
151
156
161
166
172
177
182
187

76
76
76
76
76
76
76
77
77
78
78
79
81
82
84
86
89
92
94
98

101
104
108
i11
115
119
123
128
132
137
141
146
151
156
162
167
172
178
183
187

76
76
76
76
76
76
76
77
77
78
78
79
81
82
84
86
89
91
94
97

100
104
107
111
115
119
123
127
131
136
140
145
150
155
160
166
171
177
182
187

TC # 53
(OF)

76
76
76
76
76
76
77
77
77
78
78
79
81
82
84
86
88
91
94
97

100
103
107
110
114
118
122
126
130
135
139
144
149
154
160
165
171
176
182
187

TC # 54
(OF)

76
76
76
76
76
76
76
77
77
77
78
78
79
80
82
83
86
88
90
93
96
99

102
106
109
113
116
120
124
128
132
136
141
145
150
155
160
165
171
176

TC # 55
(OF)

76
76
77
76
76
76
77
77
77
77
77
78
78
79
81
82
84
86
89
91
94
97

100
103
107
110
114
117
121
125
129
133
137
141
145
150
155
160
165
170
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Time TC # 48 TC # 49 TC # 50 TC # 51 TC # 52 TC # 53 TC # 54 TC # 55
(min)

40
41
42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56
57
58
59
60

(0F)

190
194
197
200
203
205
207
208
210
211
212
213
214
215
215
216
217
219
220
221
223

(0F)

191
195
199
202
204
206
208
209
211
212
213
214
214
215
216
217
218
219
221
222
224

(0F)

191
195
199
202
205
207
208
210
211
212
213
214
215
215
216
217
218
219
220
221
223

(0F)

1 92
196
199
202
205
207
209
210
212
212
213
214
215
215
216
217
218
219
220
221
222

(0F)

192
196
199
202
205
207
209
211
212
213
214
214
215
216
216
217
217
218
219
220
221

(OF)

1 91
195
199
202
205
207
209
210
211
212
213
214
215
215
216
216
217
217
218
218
219

(0 F)

181
186
191
195
198
201
204
206
208
210
211
212
213
214
214
215
215
216
216
217
217

223 222 221 219

(0F)

175
181
186
190
195
198
202
204
207
208
210
211
212
213
214
214
215
215
216
216
216

MAX 223 224 217 216



TVA Project No. 94943A March 31, 1993

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 # 56
(OF)

76
76
76
76
76
77
77
77
77
77
77
78
79
80
81
83
85
87
89
92
95
98

101
104
107
i11
114
118
122
125
129
133
137
141
145
150
154
159
164
169

TC # 57
(OF)

77
77
77
77
77
77
77
77
77
77
78
79
80
81
82
84
86
89
91
94
97

100
103
106
110
113
117
120
124
128
131
135
139
143
147
152
156
161
166
170

TC # 58
(OF)

77
77
77
77
77
77
77
77
77
77
78
79
80
81
83
85
87
89
92
95
97

100
103
107
110
113
117
120
124
128
131
135
139
143
148
152
156
161
166
170

TC # 59
(OF)

77
77
77
77
77
77
77
77
77
78
78
79
80
81
83
84
86
88
90
93
95
98

101
104
107
110
113
116
120
123
127
131
135
139
143
148
152
157
161
166

TC # 60
(OF)

76
76
76
76
76
76
76
76
76
77
77
77
78
79
79
80
82
83
85
87
89
91
94
96
99

102
105
109
112
116
119
123
127
131
134
138
142
145
149
152

TC # 61
(OF)

76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
81
82
84
86
88
90
92
95
98

101
104
107
111
114
118
122
126
130
133
137
141

145
148
152

TC # 62
(0 F)

76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
81
83
85
86
88
91
93
96
99

101
104
108
111
114
118
122
126
130
134
138
142
146
151
155

TC # 63
(0 F)

76
76
76
76
76
76
76
76
76
76
76
77
77
78
79
80
82
83
85
87
89
91
93
96
99

101
104
108
111
114
118
122
126
130
134
139
143
148
152
157



TVA Project No. 94943A March 31, 1993

Time TC # 56 TC # 57 TC #58 TC # 59 TC # 60 TC # 61 TC # 62 TC # 63

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

40 174 175 175 170 155 156 159 161

41 179 181 180 174 159 159 163 166

42 185 186 185 179 162 162 166 170

43 190 191 189 183 165 166 170 173

44 194 195 193 188 168 169 174 177

45 198 199 197 192 171 172 177 180

46 202 202 200 196 175 175 180 184

47 205 205 203 198 178 178 183 186

48 207 207 205 201 181 181 186 189

49 209 209 207 203 184 184 189 191

50 210 210 208 204 187 187 191 194

51 211 211 209 206 189 190 194 196

52 212 212 210 207 192 192 196 198

53 213 213 211 208 194 194 198 199

54 214 214 212 209 197 197 200 201

55 214 214 213 209 199 199 201 202

56 215 215 213 210 201 201 203 204

57 215 215 214 211 203 202 204 205

58 216 216 215 212 204 204 206 206

59 216 216 215 212 206 205 207 207

60 216 217 216 213 207 206 208 208

216 213 207 206 208 208MAX 216 217



184
TVA Project No. 94943A March 31, 1993

Time TC # 64 TC # 65 TC # 66 TC # 67 TC # 68 TC # 69 TC # 70 TC # 71
(min) (OF) (0F) (0F) (0F) (0F) (0F) (0F) (0F)

0 76 76 76 76 76 76 76 76
1 76 76 76 76 76 76 76 76
2 76 76 77 76 76 76 76 76
3 76 76 77 77 76 76 76 76
4 76 76 77 77 76 76 76 76
5 76 76 77 77 77 77 76 77
6 76 76 77 78 77 78 77 77
7 76 76 79 80 78 79 78 79
8 76 76 80 82 80 81 79 80
9 76 77 81 84 82 83 81 82

10 77 77 83 86 84 86 *83 85
11 77 78 86 89 87 89 86 88
12 78 78 89 92 90 92 89 91
13 78 79 92 95 94 96 92 94
14 79 80 95 98 98 100 96 98
15 80 81 98 102 102 104 100 102
16 82 82 102 105 106 108 104 106
17 83 83 105 109 111 113 108 111
18 85 84 109 113 115 117 112 115
19 87 86 113 116 120 122 117 120
20 88 88 117 120 124 126 121 124
21 91 89 121 124 129 131 126 129
22 93 91 124 128 133 135 130 133
23 95 93 128 132 138 140 135 138
24 98 96 132 137 143 144 139 142
25 101 98 136 141 148 149 144 147
26 104 100 140 145 155 153 149 152
27 107 103 144 148 160 158 155 157
28 110 105 147 152 167 163 160 162
29 113 108 151 156 174 170 166 168
30 117 112 155 160 180 177 173 173
31 121 115 159 164 188 185 179 179
32 125 118 165 168 202 196 185 185
33 129 122 174 172 208 204 190 190
34 134 126 198 178 209 207 195 194
35 138 130 207 190 209 209 198 198
36 143 134 208 205 210 210 201 201
37 148 139 209 208 210 211 202 204
38 153 144 209 210 210 212 206 206
39 157 149 209 211 210 212 209 208



185
TVA Project No. 94943A March 31, 1993

Time TC # 64 TC # 65 TC # 66 TC # 67 TC # 68 TC # 69 TC # 70 TC # 71

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

40 162 154 210 212 210 212 210 209
41 166 158 210 212 211 212 211 211
42 170 163 210 212 211 213 212 212
43 174 167 210 212 212 213 212 213
44 178 170 210 213 212 213 212 213
45 181 174 210 213 212 213 212 213
46 184 177 210 213 212 213 212 214
47 187 180 211 214 212 213 212 214
48 189 182 211 214 212 214 212 214
49 191 185 211 214 212 214 212 214
50 193 187 211 215 212 214 213 214
51 195 189 211 216 212 215 213 215
52 197 191 211 217 212 215 213 215
53 199 193 211 218 212 216 212 215
54 200 195 211 219 212 216 213 216
55 201 196 210 220 212 217 213 216
56 203 197 210 221 213 218 213 217
57 204 199 210 223 213 220 213 217
58 205 200 210 224 213 221 213 218
59 206 201 210 226 213 223 213
60 206 202 210 228 213 224 213 220

228 213 224 213 220MAX 206 202 211



186
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Time TC # 72 TC # 73 TC # 74

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

0
1
2
3
4
5
6
7
8
9

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

76
76
76
76
76
76
77
77
79
80
82
85

87
91
95
99

103
108
112
117
122
126
131
135
140
144
148
152
156
160
164
168
172
176
180
188
192
197
204
207

76
76
76
76
76
76
77
78
80
82
84
87
90
93
97

101
106
110
115
120
124
129
133
138
142
147
151
155
158
162
166
170
174
177
181
185
189
192
196
200

76
76
76
76
76
76
76
77
79
80
83
85
89
92
96

101
1 05
110
115
120
124
129
133
138
142
147
151
155
160
165
171
182
188
194
199
203
206
208
210
211

TC # 75
(OF)

76
76
76
76
76
76
77
78
79
81
84
87
91
95

100
104
109

113
118
123
127
131
136
140
144
149
153
157
161
165
169
173
178
182
186
191
195
200
204
207

TC # 76
(OF)

76
76
76
76
76
76
76
77
77
79
80
83
86
90
94
98

103
108
112
117
122
127
131
136
140
145
149
153
158
162
167
174
179
184
189
193
196
200
202
205

TC # 78
(O F)

76
76
76
76
76
76
76
77
78
79
81
84
87
90
94
99

103
108
113
117
122
127
131
136
140
145
149
154
159
164
169
175
181
186
190
194
198
201
204
206

TC # 79
(O F)

76
76
76
76
76
76
76
77
77
79
80
83
86
92
98

102
107
111
117
123
128
134
140
146
153
159
166
176
182
196
205
209
210
210
210
210
210
211
211
211

TC # 80
(O F)

76
76
76
76
76
76
76
77
78
80
82
85
88
93

101
110
120
131
143
155
165
173
176
178
183
187
190
193
197
200
202
204
207
209
210
210
211
211
212
212



TVA Project No. 94943A March 31, 1993

Time TC # 72
(min)

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

(0F)

209
210
211
212
213
213
214
214
214
214
215
215
215
215
216
216
216
217
218
219
220

TC # 73 TC # 74 TC # 75
(OF) (0F) (0F)

204
208
211
213
214
214
215
215
215
215
215
216
216
216
216
217
218
218
220
221
223

212
212
213
213
214
214
214
215
215
215
216
216
217
217
219
220
222
224
226
230
233

211
213
215
216
217
218
218
218
218
219
219
220
220
221
222
224
226
228
231
234
237

233 237 216

TC # 76
(OF)

207
209
211
212
213
213
214
214
214
214
214
214
214
214
215
215
215
215
215
216

216

TC # 78
(OF)

209
211
212
213
214
214
215
215
215
215
215
216
216
216
216
216
216
217
217
218
219

TC # 79
(OF)

211
212
212
212
212
212
212
212
213
213
213
213
213
213
213
213
214
214
215
216
217

TC # 80
(OF)

212
212
213
213
213
213
213
213
213
213
213
213
213
213
214
214
215
216
218
220
222

219 217 222MAX 220 223
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TC # 83 TC # 84
(OF) (O F)

Time
(min)

0
1

2
3
4
5
6
7
8
9

1 0
1 1

.12
1 3
1 4
1 5
16
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

TC # 81
(0 F)

76
76
76
76
77
77
78
79
81
83
86
89
92
96

101
107
112
118
123
130
136
141
147
152
159
166
176
186
195
201
204
206
207
209
210
211
211
212
212
213

TC # 82
(OF)

76
76
76
76
76
77
77
78
80
82
85
88
91
95
99

103
108
112
117
122
127
133
139
145
152
157
162
167
173
180
189
200
204
207
209
210
211
211
212
212

TC # 86 TC # 87 TC # 88

76
76
76
76
76
77
77
78
80
82
85
88
91
95
99

103
108
112
117
122
127
132
136
142
147
152
157
1 62
1 66
170
175
180
191
202
207
210
211
211
212
212

76
76
76
76
77
77
78
79
81
83
86
90
94
98

102
106
111
115
120
124
129
133
138
142
146
151
155
160
166
172
178
185
190
201
207
209
210
211
211
211

TC # 85
(OF)

76
76
76
76
76
77
78
79
81
83
86
90
94
98

102
107
111
116
120
125
129
133
138
142
146
151
155
159
163
168
177
184
194
201
207
209
210
211
211
211

(0F)

76
76
76
76
76
77
78
79
81
83
86
89
92
96

100
105
109
113
118
122
126
131
135
140
144
148
153
157
162
167
172
178
186
195
207
209
210
211
211
211

(0F)

76
76
76
76
76
77
77
77
78
79
81
82
84
86
89
92
95
98

102
105
109
113
117
121
125
130
134
140
146
153
160
165
171
180
203
209
210
211
211
211

(0F)

76
76
76
76
76
77
77
79
81
83
86
89
93
97

101
105
110
114
118
123
127
132
136
141
145
150
154
158
162
166
171
175
180
185
192
205
208
210
211
211
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Time TC # 81
(min)

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

(0F)

213
213
214
214
214
215
215
215
216
217
218
219
219
223
226
229
232
235
238
242
246

TC # 82 TC # 83
(OF) (O F)

212
213
213
213
213
213
213
214
214
214
214
214
214
215
216
218
219
222
225
229
233

212
212
213
213
213
213
213
213
213
213
213
213
213
214
215
215
216
217
219
221
224

224 227 234 237

TC # 84
(OF)

211
211
212
212
212
212
212
212
212
212
212
212
213
214
215
216
217
219
221
224
227

TC # 85
(OF)

211
212
212
212
212
212
212
212
212
213
213
213
214
215
217
218
220
223
226
230
234

TC # 86
(0F)

211
211
212
212
212
212
212
213
213
213
214
215
216
217
220
222
224
227
230
233
237

TC # 87
(OF)

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

TC # 88
(OF)

212
212
212
213
213
213
214
214
214
214
214
215
215
216
217
219
220
222
225
227
231

MAX 246 233 218 231
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Time TC # 89 TC #90 TC # 91 TC # 92 TC # 93 TC # 94 TC # 95 TC #96
(mmn) (0 F) (6 F) (0 F) (OF) (0 F) (0 F) (0 F) (0F)

0 76 76 76 76 76 76 76 76
1 76 76 76 76 76 76 76 76
2 76 76 76 76 76 76 76 76
3 76 76 76 76 76 76 76 76
4 76 76 76 76 76 76 76 76
5 77 77 77 77 77 77 77 77
6 77 77 77 77 77 77 77 77
7 78 78 78 78 78 78 79 79
8 80 79 79 80 79 80 80 80
9 82 81 81 82 81 81 82 82

10 85 84 83 84 84 83 84 85
11 88 86 86 87 86 86 86 88
12 91 89 89 90 89 89 89 91
13 95 93 92 93 92 92 93 95
14 99 96 95 97 96 95 96 99
15 103 100 99 101 100 99 100 104
16 108 104 103 105 104 103 104 109
17 112 108 107 109 108 107 108 113
18 116 113 111 113 113 111 112 118
19 121 117 115 117 118 115 116 122
20 126 121 120 122 123 119 120 127
21 130 126 124 126 127 123 125 131
22 135 130 128 130 132 128 129 135
23 139 135 132 134 136 132 133 139
24 144 139 137 139 141 137 137 144
25 149 144 141 143 145 141 142 148
26 154 149 145 147 149 146 146 152
27 159 153 149 152 153 150 150 156
28 164 158 153 156 158 154 155 160
29 173 163 158 160 163 159 159 163
30 178 168 162 164 167 163 163 167
31 184 172 166 169 172 168 167 170
32 189 177 170 173 176 173 172 174
33 200 181 174 177 180 179 176 177
34 200 185 178 182 185 183 181 180
35 205 189 182 186 189 188 185 183
36 204 192 186 190 194 193 190 186
37 203 196 190 195 198 196 194 189
38 204 199 194 199 201 198 197 192
39 205 202 198 202 204 201 201 195
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Time TC # 89 TC # 90 TC # 91 TC # 92 TC # 93
(min) (OF) (OF) ( 0F) ( 0F) (OF)

207
208
209
211
211
212
213
213
214
214
214
215
215
216
216
217
219
220
222
225
227

205
208
211
212
213
213
214
214
214
215
215
215
215
216
216
217
218
220
221
223
225

201
204
206
208
210
212
213
214
214
215
215
215
216
216
216
217
217
218
219
220
221

205
208
210
211
212
212
213
213
214
214
215
215
216
216
217
218
219
221
222
224
226

206
208
210
211
212
213
213
214
214
215
215
215
216
216
217
218
218
219
221
222
224

TC # 94
(OF)

204

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

221 226 224 218

191

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

TC # 95
(OF)

205
207
209
211
212
213
213
214
214
215
215
215
216
216
216
217
217
218
218
219
220

TC # 96
(OF)

198
200
202
204
206
208
210
211
212
213
214
215
215
216
216
217
218
219
220
222
224

MAX 227 225 220 224



192
TVA Project No. 94943A March 31, 1993

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 # 97
(0 F)

76
76
76
76
76
77
77
78
79
81
83
86
89
92
95
99

102
106
110
114
118
122
127
131
136
140
145
150
155
160
165
171
177
183
189
195
202
207
207
207

TC # 98
(OF)

76
76
76
76
77
77
78
79
80

- 82
84
86
89
92
95
99

102
106
110
114
119
123
127
132
137
142
147
152
157
163
168
173
178
184
189
194
199
203
205
207

TC # 99
(OF)

76
76
76
76
76
77
77
78
80
82
84
86
89
92
96
99

103
107
111
115
119
123
128
132
136
140
145
149
154
160
166
173
179
186
193
201
208
210
210
211

TC # 100
(OF)

76
76
76
76
77
77
78
79
80
82
84
87
90
93
96
99

103
107
111
115
119
123
128
132
137
142
147
152
157
163
169
176
1 83
190
197
204
209
210
211
211

TC #4 101
(OF)

76
76
76
76
76
77
77
78
80
82
84
87
90
93
97

101
104
109
113
117
121
125
129
133
137
141
146
150
155
160
166
171
177
183
189
196
204
210
210
210

TC # 102
(0 F)

76
76
76
76
76
77
77
79
80
82
85
87
90
94
97

101
104
108
112
116
120
124
129
133
137
141
147
153
158
164
170
180
187
188
196
202
209
210
210
211

TC # 103
(OF)

76
76
76
76
77
77
78
79
81
83
86
89
92
96
99

103
107
110
114
118
122
126
130
134
138
143
148
153
158
163
170
177
186
196
204
209
210
210
210
210
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Time
(min)

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

TC # 97
(OF)

208
208
209
210
212
212
213
213
213
214
214
214
214
214
214
214
215
215
215
215
215

TC # 98
(0F)

208
210
211
211
212
213
213
214
214
214
214
214
214
215
215
215
215
216
216
216
217

TC # 99
(OF)

211
211
212
212
213
213
214
214
215
215
216
216
217
217
218
218
219
220
222
223
225

TC # 100
(OF)

211
211
212
212
213
213
214
215
215
216
216
217
217
218
219
219
220
221
223
224
226

TC # 101
(OF)

211
211
212
212
212
213
213
214
214
214
215
215
216
217
218
219
220
221
223
226
228

225 226 228

TC # 102
(O F)

211
211
212
212
213
213
213
214
214
214
215
216
216
217
218
219
220
221
223
225
228

TC # 103
(OF)

211
211
211
212
213
213
214
214
215
215
216
217
218
218
219
220
222
223
225
227
229

MAX 215 217 228 229
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TC # 105
(0 F)

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 # 106
(OF)

76
76
76
77
77
77
78
80
82
84
86
89
92
96
99

103
106
110
114
118
122
126
130
134
140
146
153
159
167
172
177
181
186
191
196
202
209
210
210
211

TC # 107
(OF)

77
77
77
77
77
78
78
80
82
84
86
89
91
94
97

101
104
107
110
113
117
120
123
126
130
133
137
141
145
150
154
159
165
171
178
186
198
206
209
210

TC # 108
(OF)

77
77
77
77
77
77
78
79
81
82
84
86
89
91
94
97
99

102
105
108
111
114
117
120
124
129
134
139
146
153
154
156
161
167
173
183
197
207
209
209

76
76
76
76
76
76
76
76
76
77
77
78
78
80
81
83
84
87
89
92
95
98

101
105
109
112
117
121
125
130
134
139
144
148
153
157
162
166
170
174

TC # 104
(OF)

76
76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
86
88
90
93
96

100
103
107
110
114
118
122
127
131
135
140
144
149
153
158
163
167
171
175

TC # 109
(OF)

76
76
76
76
76
76
76
76
76
77
77
78
79
80
82
83
85
88
90
93
96

100
103
107
111
115
119
123
127
131
135
140
144
149
154
158
163
168
172
176

TC # 110
(OF)

76
76
76
76
76
76
76
76
77
77
78
78
79
81
82
85
87
89
92
95
98

102
106
109
113
117
121
125
130
134
138
143
147
151
156
160
165
169
174
178
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Time TC # 104
(min)

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

(0F)

211
211
211
212
212
213
213
214
214
214
214
214
215
215
215
216
216
217
218
219
221

TC # 106
(OF)

TC # 105
(OF)

211
212
213
214
214
215
216
217
217
218
219
220
221
222
223
225
226
227
229
230
232

TC # 107
(OF)

178
181
184
187
190
193
195
197
199
201
203
204
206
207
208
208
209
210
210
211
211

TC # 108
(0F)

179
183
186
189
192
195
197
200
201
203
205
206
208
209
210
210
211
212
213
213
214

TC # 109
(0F)

1 80
184

187
190
193
196
198
201
203
204
206
207
209
210
211
212
213
213
214
215
216

TC # 110
(0F)

182
185
189
192
195
197
200
202
204
205
207
208
210
211
212
213
214
215
216
218
219

MAX 221 232

210
210
211
211
212
212
212
212
212
212
213
213
213
213
213
213
213
214
214
214
215

216 219215 211 214
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Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 114
(OF)

TC # 111
(0F)

76
76
76
76
76
76
76
76
77
77
78
79
80
81
83
85
88
90
93
96

100
103
107
111
114
118
123
127
131
135
139
144
148
152
157
161
165
170
174
178

TC # 115
(0F)

TC # 112
(OF)

76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
86
88
91
94
98

101
105
108
112
116
120
125
129
133
138
142
146
151
155
160
164
168
172
176
180

TC # 113
(OF)

76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
86
89
92
95
98

102
105
109
113
117
122
126
130
135
139
144
148
153
158
162
167
172
176
180
184

76
76
76
76
76
76
76
77
77
78
78
80
81
83
85
88
90
93
97

100
104
107
111
115
120
124
128
132
137
141
146
151
155
160
165
171
176
180
184
188

$
o..-

e /

76
76
76
76
76
76
76
77
77
77
78
79
80
82
84
86
88
91
94
97

100
104
108
111
115
119
123
128
132
136
141
145
150
155
160
165
171
176
182
186

TC # 116
( 0F)

76
76
76
76
76
76
76
76
77
77
78
79
80
81
83
85
87
89
92
95
98

102
105
109
113
117
121
125
130
134
139
144
149
154
159
166
172
178
183
188

TC # 117
(OF)

76
76
76
76
76
76
76
77
77
78
79
80
81
83
85
88
91
94
97

100
104
108
112
116
120
124
128
133
137
142
147
151
157
162
169
175
181
187
191
195
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Time
(min)

TC # 111
(O F)

182
185
189
192
195
198
200
202
204
206
207
209
210
211
212
213
214
215
216
218
219

TC # 112
(OF)

184
188
191
194
197
199
202
204
206
207
209
210
211
212
213
214
215
216
217
218
220

TC # 113
(O F)

188
191
194
197
199
202
204
205
207
208
210
211
212
213
214
215
216
217
218
220
221

TC # 114
(O F)

192
195
197
200
202
204
206
207
208
210
211
212
213
214
215
216
217
219
220
222
224

TC # 115
(OF)

190
194
197
199
202
204
205
207
208
209
210
211
212
213
214
215
216
217
219
220
222

MAX 219 220

TC # 116
(OF)

192
195
198
201
203
205
206
207
209
210
211
211
212
213
214
215
216
217
218
220
221

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

TC # 117
(OF)

198
201
203
205
206
208
209
210
211
211
212
213
214
214
215
216
218
219
221
223
225

221 224 222 221 225
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Time
(min)

TC # 120
(O F)

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
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

TC # 121
(OF)

TC # 118
(O F)

TC # 122
(OF)

76
76
76
76
76
76
76
77
77
78
79
80
82
84
86
89
92
96
99

103
107
111
115
119
123
128
132
137
141
146
151
156
161
167
173
179
185
190
195
198

TC # 123
(0 F)

TC # 119
(OF)

76
76
76
76
76
76
76
77
77
78
79
80
82
84
87
90
93
96

100
104
108
112
116
121
125
130
134
139
144
149
154
159
164
169
176
182
187
192
196
200

76
76
76
76
76
76
77
77
78
79
80
82
84
86
89
92
95
99

103
107
i11
115
120
125
130
135
140
145
150
155
160
165
171
177
183
189
194
198
201
204

76
76
76
76
76
76
76
77
77
78
79
81
83
86
88
92
95
99

103
108
112
117
122
128
133
138
144
149
155
161
166
172
178
185
190
195
199
202
205
206

76
76
76
76
76
76
76
76
77
78
79
80
82
85
88
91
95

100
104
110
115
120
126
132
138
145
151
157
163
169
175
180
185
190
194
197
200
203
205
207

76
76
76
76
76
76
76
76
77
77
78
79
81
83
86
90
94
99

104
110
116
122
128
134
141
147
153
159
164
170
175
180
184
188
192
196
198
201
203
205

TC # 124
(OF)

76
76
76
76
76
76
76
76
77
77
78
80
82
84
87
92
96

101
106
i11
116
122
127
133
139
145
150
156
162
168
174
179
184
188
192
195
198
200
203
205
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Time
(mln)

40
41
42
43
44
45
46
47
48
49.
50
51
52
53
54

.55
56
57
58
59
60

TC # 118
(OF)

201
203
205
207
208
209
210
211
212
212
213
213
214
214
215
216
217
218
220
222
224

TC # 119
(0 F)

202
205
206
208
209
210
211
212
212
213
213
214
214
215
215
216
217
218
219
221
223

TC # 121
(OF)

TC # 120
(OF)

206
208
209
210
211
212
213
213
214
214
214
214
215
215
216
217
218
219
221
223
225

TC # 122
(OF)

208
210
211
212
212
213
213
214
214
215
215
216
217
217
218
220
221
222
224
227
229

TC # 123
(OF)

207
208
209
210
211
212
213
213
214
214
214
215
215
216
216
217
218
219
220
221
223

TC # 124
(OF)

206
208
209
210
211
212
213
213
214
214
215
215
215
216
216
217
217
218
219
220
221

223 225 227

208
209
210
211
212
213
213
213
214
214
215
215
215
216
217
218
219
221
222
225
227

229 223 221MAX 224
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TC # 126
(OF)

0
1
2
3
4
5
6
7
8
9

1 0
11
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

TC # 127
(0F)

Time
(min)

TC # 125
(OF)

76
76
76
76
76
76
76
76
77
77
78
78
80
82
84
87
90
93
97

102
106
111
115
120
125
130
135
141
146
151
156
161
166
171
176
180
185
189
192
196

TC # 129
(0 F)

76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
87
90
93
97

101
105
109
113
118
122
127
132
136
141
146
150
155
160
165
169
174
179
183
188
192

TC # 130
(OF)

76
76
76
76
76
76
76
77
77
78
79
80
81
83
86
88
91
94
98

102
106
110
114
11 9
123
127
132
136
141
145
150
154
159
164
169
173
178
183
187
192

TC # 128
(OF)

76
76
76
76
76
76
77
77
77
78
79
80
81
83
85
87
90
93
96

100
103
107
111
115
119
123
127
132
136
141
146
151
156
161
166
171
176
180
184
187

77
77
77
77
77
77
77
77
77
78
78
79
81
82
84
86
88
91
94
97

100
103
106
110
113
117
120
124
128
132
136
141
146
151
156
160
165
169
173
177

76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
82
83
85
87
90
93
96
99

102
106
110
114
118
122
126
130
134
139
143
148
152
156
161
165
169

TC # 131
(OF)

76
76
76
76
76
76
76
76
76
77
77
78
78
79
80
82

83
85
88
90
93
96
99

102
106
109
113
117
121
126
130
134
139
144
148
153
158
163
167
172



l01
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Time TC # 125
(min)

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

(' F)

199
202
205
207
209
210
211
212
213
214
214
215
215
215
216
216
217
217
218
219
220

TC # 126 TC # 127
(OF) (OF)

196
200
203
206
208
209
211
212
213
213
214
215
215
216
216
217
217
218
219
220
222

196
199
202
204
206
208
209
210
211
212
213
213
213
214
214
215
215
216
217
218
219

219 215 212

TC # 128
(OF)

191
194
197
199
202
203
205
207
208
209
210
210
211
211
212
212
213
213
214
214
215

TC # 129
(OF)

181
184
187
190
193
196
199
201
203
205
206
207
208
208
209
209
210
210
211
211
212

TC # 130
(OF)

173
177
181
184
188
191
193
196
198
200
202
204
205
207
208
209
210
210
211
212
212

TC # 131
(OF)

176
180
184
187
190
193
196
198
200
202
204
205
207
208
209
210
210
211
212
212
213

212 213MAX 220 222



202
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TC # 133
(OF)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
1 5
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

TC # 134
(OF)

Time
(mln)

TC # -132
(OF)

76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
82
84
86
88
91
93
96

100
103
106
110
114
118
122
126
131
136
141
146
152
157
163
169
174
178

76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
82
84
86
88
90
93
96
99

102
105
109
112
116
120
124
129
133
138
144
149
155
160
166
172
177

TC # 137
(OF)

76
76
76
76
76
76
76
77
77
77
77
78
79
80
81
82
84
86
88
90
92
95
98

100
104
107
110
113
117
121
125
129
134
139
144
149
154
160
165
170

TC # 138TC # 135
(0F)

77
77
77
77
77
77
77
77
77
77
78
78
79
79
80
82
83
84
86
88
90
92
94
96
98

101
104
107
110
113
116
120
124
127
132
136
140
145
150
155

TC # 136
(0F)

77
77
77
77
77
77
77
78
79
80
82
85
87
90
93
97

100
104
108
112
117
122
128
133
139
145
151
157
1 63
168
173
178
184
191
204
208
210
211
212
212

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

103
106
110
115
120
125
131
137
143
148
154
160
165
170
175
180
185
191
200
207
210
212
213
214

77
77
77
77
77
77
77
78
80
82
84
87
90
93
97

101
105
110
115
121
126
132
139
145
152
159
165
171
176
181
186
191
196
200
208
212
213
214
215
216



TVA Project No. 94943A March 31, 1993

Time TC # 132
(mln)

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

(0F)

183
186
190
193
195
198
200
202
203
205
206
207
208
209
210
211
211
212
213
213
214

TC # 133
(OF)

181
185
188
191
194
196
198
200
202
204
205
206
207
208
209
210
211
211
212
213
214

TC # 134
(a F)

175
179
183
186
189
192
194
196
198
200
201
202
204
205
206
207
208
209
209
211
212

TC # 135
(O F)

160
165
169
173
176
180
183
185
188
190
192
193
195
196
197
199
200
201
202
203
204

TC # 136
(OF)

213
214
214
215
214
214
213
213
213
213
213
212
212
212
212
212
213
213
213
213
214

TC # 137
(0F)

215
216
216
217
217
216
215
216
214
210
209
209
208
209
209
210
209
210
211
211
211

214 212 204

TC # 138
(OF)

216
217
218
218
219
220
220
220
221
221
222
223
224
225
226
227
229
231
233
235
238

MAX 214 215 217 238



204
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TC # 140
(OF)

Time
(mmn)

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

77
77
77
77
77
77
77
78
79
80
83
85
88
92
95
99

104
108
113
118
124
130
136
143
150
156
163
169
175
180
185
190
194
199
208
210
211
212
213
214

TC # 142
(OF)

TC # 139
(OF)

TC # 143
(OF)

76
76
76
76
76
77
77
77
78
80
82
84
87
90
93
97

101
105
110
114
119
124
130
135
141
147
154
160
166
173
179
184
195
207
209
210
210
212
213
214

TC # 141
(0 F)

76
76
76
76
76
77
77
78
79
81
83
85
88
91
94
98

102
106
i11
116
121
126
131
137
143
149
155
161
168
174
180
186
191
202
209
211
213
214
214
215

76
76
76
76
76
77
77
77
78
80
81
83
86
89
92
96
99

103
107
112
116
121
125
131
136
141
147
154
161
168
178
190
202
207
210
211
212
213
213
214

76
76
76
76
76
77
77
78
79
81
83
85
88
91
94
98

101
105
109
114
118
123
128
133
138
144
150
156
163
169
177
187
200
208
211
213
214
215
215
216

TC # 144
(OF)

76
76
76
76
76
76
77
77
78
79
80
82
84
87
90
93
97

102
108
114
120
126
133
139
145
152
159
167
176
188
198
204
208
209
211
212
214
215
216
216

TC # 145
(OF)

76
76
76
76
76
77
77
78
79
80
82
84
86
89
92
96
99

104
110
116
122
128
134
141
147
154
161
169
178
188
198
205
209
211
213
214
215
216
217
218



.2'05
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TC # 139 TC # 140Time
(min)

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

MAX

(0F)

215
216
217
218
218
219
219
219
220
220
221
222
223
224
225
226
228
230
232
234
237

237

(OF)

215
216
216
217
218
219
219
220
221
222
222
223
224
225
226
227
229
231
232
234
237

237

TC # 141
(0F)

216
217
217
218
219
219
220
221
221
222
223
223
224
225
226
227
228
230
232
234
236

236

TC # 142
(OF)

214
215
215
216
217
217
218
218
219
219
220
220
221
221
222
223
223
224
225
226
227

227

lA o4

onyx
V .

TC # 143
(OF)

216
217
217
218
218
218
219
219
220
220
221
221
222
222
223
224
225
225
226
227
228

228

TC # 144
(OF)

217
218
218
219
219
219
220
220
221
221
222
222
222
223
224
224
225
226
227
228
229

229

TC # 145
(0F)

218
219
219
220
220
220
221
221
222
222
223
223
224
224
225
226
227
228
229
230
231

231
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Time TC # 146 TC # 147
(OF)(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

TC # 148
(OF)(0F)

76
76
76
76
76
76
77
77
78
79
80
83
85
89
93
97

102
107
112
118
125
131
137
144
152
160
168
176
182
188
193
199
204
209
211
212
213
213
214
214

TC # 149
(OF)

76
76
76
76
76
76
77
77
78
79
80
82
85
88
91
95
99

103
108
113
119
126
133
140
148
156
164
173
184
192
198
204
208
209
211
212
213
214
214
215

TC # 150
(OF)

76
76
76
76
76
77
77
78
80
82
84
87
91
94
98

103
107
112
117
123
129
134
141
147
153
160
167
173
180
185
191
196
201
205
208
211
213
215
216
218

TC # 151
(0 F)

76
76
76
76
76
77
77
78
79
81
83
86
89
92
96

100
104
109
114
119
124
130
138
145
152
159
167
174
180
186
192
199
204
207
209
211
212
213
214
215

76
76
76
76
76
77
77
78
80
82
84
87
91
94
98

103
107
112
117
122
128
134
140
147
154
161
168
175
182
188
194
199
203
207
210
212
214
215
217
218

76
76
76
76
76
77
77
78
80
82
84
87
91
94
98

103
107
112
116
121
127
132
138
144
151
157
164
170
176
181
186
191
196
200
204
207
210
212
215
217

TC # 152
(0 F)

76
76
76
76
76
76
77
78
79
81
84
86
90
93
97

101
106
110
115
120
125
130
136
142
149
155
162
168
174
180
185
191
195
200
203
207
209
213
215
217



207
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TC # 147
(OF)

Time
(mln)

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

TC # 148 TC # 149
(O F) (O F)

TC # 146
(OF)

214
215
215
216
216
216
217
217
218
218
219
219
220
220
221
222
222
223
224
225
226

215
216
217
217
218
219
219
220
221
221
222
223
224
225
226
228
229
231
233
235
237

TC # 150
(O F)

219
220
220
221
222
222
223
224
225
226
227
228
229
231
233
235
238
241
244
248
252

TC # 151
(OF)

218
219
220
221
222
223
223
224
225
226
227
228

,229
230
231
233
235
237
239
241
244

TC # 152
(OF)

218
219
220
220
221
221
222
222
223
224
225
225
226
228
229
230
232
234
236
239
242

MAX 226 225

215
215
216
216
217
217
217
218
218
218
219
219
220
220
221
221
222
223
223
224
225

219
220
220
221
222
223
223
224
225
226
226
228
229
230
232
234
236
238
241
244
248

248 237 252 244 242



208
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Time
(mmn)

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 # 153
(OF)

TC # 156
(OF)

76
76
76
76
76
77
77
78
80
82
85
88
91
95
99

103
108
113
118
123
129
135
142
148
154
160
166
172
177
183
189
194
199
203
207
211
214
215
216
218

TC # 157
(0 F)

TC # 154
(OF)

76
76
76
76
76
76
77
78
79
81
84
87
90
93
97

101
106
111
116
121
127
133
139
145
152
158
164
169
175
180
186
191
196
200
205
208
211
213
215
216

TC # 155
(0F)

76
76
76
76
76
76
77
77
78
79
80
82
85
87
90
93
97

100
104
108
112
117
122
127
132
138
145
153
161
169
177
184
191
195
199
201
204
207
209
211

76
76
76
76
76
76
77
77
78
80
82
84
87
90
93
97

101
105
109
113
118
122
128
133
139
145
152
159
166
172
178
184
189
194
199
204
207
210
212
213

76
76
76
76
76
76
77
77
78
80
81
84
86
89
93
96

100
104
108
114
120
128
137
145
155
167
177
183
187
191
194
198
201
204
207
209
211
212
213
214

TC # 158
(0F)

76
76
76
76
76
76
77
77
78
79
80
82
84
87
90
93
96

102
110
119
130
141
151
159
166
172
177
181
185
188
192
196
200
203
206
208
210
211
212
213

TC # 159
(0F)

76
76
76
76
76
76
77
77
78
79
80
82
84
87
90
93
96

100
103
108
114
120
127
133
139
145
151
156
162
168
174
180
186
191
196
201
204
208
210
212
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Time TC # 153
(min)

TC # 154
(OF)(O F)

218
219
220
221
221
222
222
223
223
224
225
226
227
229
230
232
234
237
240
243
247

TC # 155
(0 F)

212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

TC # 156
(OF)

214
215
216
216
217
218
218
219
219
220
220
221
221
221
222
222
223
223
224
225
226

TC # 157
(OF)

214
215
216
216
217
218
218
219
219
220
220
220
221
221
222
223
223
224
225
225
227

TC # 158
(OF)

213
213
214
215
215
216
216
217
217
218
218
218
219
219
220
220
221
221
222
223
223

TC # 159
(0F)

213
214
215
215
216
216
217
217
218
218
218
219
219
220
220
220
221
221
222
222
223

MAX 247 236

217
218
219
220
220
221
221
222
222
223
223
224
225
226
227
228
229
230
232
234
236

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

223 223232 226 227



TVA Project No. 94943A March 31, 1993

Time TC # 160
(mln)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
1 5
16
17
18
1 9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

(OF)

76
76
76
76
76
76
77
77
78
79
81
83
85
89
92
96
99

103
107
111
115
120
125
130
136
142
148
154
160
166
172
178
184
190
195
199
203
206
209
211

TC # 161 TC # 162
(O F)

76
76
76
76
76
76
76
77
78
79
81
83
85
88
92
95
99

103
108
112
117
121
126
131
136
141
147
153
159
167
174
181
188
193
198
203
206
209
210
212

(O F)

76
76
76
76
76
76
77
77
78
80
82
84
87
90
94
98

102
106
110
115
119
124
129
134
139
144
149
154
159
164
169
174
178
183
187
192
195
199
202
206

TC # 163
(OF)

76
76
76
76
76
76
77
77
78
80
82
84
86
89
92
95
99

102
106
110
114
118
123
127
132
136
141
146
151
156
161
165
170
174
178
182
186
190
194
197

TC # 164
(OF)

76
76
76
76
76
76
76
76
77
77
78
79
80
82
83
85
87
89
9 1
94
98

103
109
116
121
126
131
137
143
150
157
163
169
175
181
185
190
195
200
202

TC # 165
(OF)

76
76
76
76
76
76
76
77
78
79
81
83
85
88
91
94
98

101
105
109
113
117
121
125
130
135
139
145
150
156
161
167
172
177
182
186
191
194
197
201

TC # 166
(OF)

76
76
76
76
76
76
77
77
78
80
82
84
86
89
92
95
99

102
106
110
114
118
122
126
131
136
141
146
151
157
162
167
173
177
182
186
190
194
198
201



211
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Time
(min)

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

TC # 160
(OF)

214
215
216
217
217
218
218
219
219
220
220
220
221
221
222
222
222
223
224
224
225

TC # 161
(O F)

213
213
214
215
215
216
217
217
218
218
219
219
220
220
221
221
222
223
223
224
225

TC # 162
(O F)

210
212
213
214
216
217
218
218
219
220
220
221
222
222
223
224
225
226
227
228
229

TC # 163
(OF)

200
203
206
208
211
212
214
216
217
217
218
219
219
220
220
221
222
222
223
224
225

TC # 164
(OF)

204
205
206
207
208
209
210
210
211
212
212
211
211
211
211
211
211
212
212
212
212

TC # 165
(OF)

204
207
210
212
213
214
215
216
217
218
218
219
219
220
220
221
221
222
223
223
224

TC # 166
(OF)

204
207
210
212
214
215
216
217
218
218
219
220
220
221
221
222
222
223
224
224
225

MAX 225 225 229 225 212 224 225
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Time TC # 167
(mmn)

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

(O F)

76
76
76
76
76
76
77
77
78
80
82
84
87
90
93
97

100
104
108
112
116
121
125
130
135
140
145
151
156
161
167
172
177
181
186
190
193
198
202
205

TC # 168
(OF)

76
76
76
76
76
77
77
78
79
81
83
85
88
91
95
98

102
105
110
114
118
123
127
132
137
142
147
152
158
163
168
173
178
183
187
191
195
199
203
206

TC # 169 TC # 170
(0 F) (OF)

76
76
76
76
76
77
77
77
78
80
82
84
86
89
92
95
99

103
107
111
115
120
124
129
134
139
144
149
154
160
165
170
175
179
184
188
192
196
200
203

76
76
76
76
76
77
77
78
79
80
82
84
87
90
93
96
99

103
107
111
116
120
124
129
134
139
144
150
155
161
166
171
176
180
185
189
193
197
200
204

TC # 171
(OF)

77
77
77
76
77
77
77
78
79
80
82
84
87
90
93
96

100
103
107
111
115
119
123
128
132
137
142
147
152
157
162
168
173
177
182
186
191
195
198
202

TC # 172
(OF)

76
77
77
76
77
77
77
78
79
80
82
84
86
89
92
96
99

103
107
110
114
119
123
127
132
136
141
146
152
157
162
168
173
178
183
187
191
195
198
201

TC # 173
(0 F)

77
77
77
77
77
77
77
78
79
80
82
83
85
88
90
93
96
99

102
105
109
112
115
119
123
127
131
136
140
145
150
155
160
165
170
174
179
183
187
191



213
TVA Project No. 94943A March 31, 1993

Time
(min)

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

TC # 167
(OF)

207
210
212
213
215
216
217
218
218
219
220
220
221
221
222
222
223
224
224
225
226

TC # 170
(OF)

TC # 168
(O F)

208
210
213
214
216
217
218
219
219
220
221
221
222
222
223
223
224
225
225
226
227

TC # 171
(O F)

TC # 169
(0 F)

207
209
212
213
215
216
217
218
219
219
220
220
221
221
222
222
214
213
213
215
213

TC # 172
(OF)

205
208
210
213
215
216
217
218
219
219
219
217
216
214
212
212
216
217
217
217
216

TC # 173
(OF)

194
197
200
202
205
207
210
211
212
212
212
212
212
212
212
213
213
213
213
213
213

222 223 220

207
209
212
214
215
217
218
219
219
220
221
221
222
222
223
223
222
221
220
220
221

205
208
211
213
215
216
217
218
219
219
220
219
219
216
214
214
214
215
215
215
214

219 213MAX 226 227



214
TVA Project No. 94943A March 31, 1993

Time TC # 174 TC # 175
(OF)(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 # 176
(OF)(0F)

77
77
77
77
77
77
77
78
79
80
81
83
84
86
89
91
93
96
99

102
105
108
1'11
114
118
122
126
130
135
139
144
149
154
159
163
168
172
176
181
185

TC # 177
(OF)

76
76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
82
84
85
87
90
92
95
98

101
105
109
113
117
122
126
131
136
141
146
152
158
163
169

TC # 178
(0 F)

76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
82
83
85
87
90
92
95
98

101
105
109
112
116
121
125
130
135
139
144
149
154
159
164
169
174

TC # 179
(OF)

76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
83
85
87
90
92
95
99

102
106
110
114
118
122
127
132
137
142
147
153
158
163
168
173
178

76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
82
83
85
87
90
93
96
99

102
106
110
114
119
124
129
134
140
145
151
157
162
168
173
178
183

76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
83
84
86
89
91
94
98

102
106
110
115
120
125
130
136
141
147
152
158
164
169
174
179
184

TC # 180
(0 F)

76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
81
82
84
86
88
91
95
99

103
108
113
119
124
130
136
141
147
153
158
164
169
174
179
184
188



T315
TVA Project No. 94943A March 31, 1993 4

Ti me
(min)

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

TC # 174
(OF)

188
191
194
197
199
202
205
206
207
208
209
209
210
211
212
213
213
214
214
213
213

TC # 175
(0 F)

174
179
183
186
190
193
196
199
201
204
206
207
207
208
210
211
212
213
213
214
215

TC # 176
(0 F)

178
182
186
190
194
197
200
203
205
207
208
210
211
212
213
214
216
217
217
218
219

TC # 177
(O F)

183
187
190
194
197
200
203
205
207
208
210
211
212
213
215
216
217
218
218
219
220

TC # 178
(0 F)

1 87
191
194
197
200
202
205
207
208
210
211
212
213
214
215
216
217
218
219
219
220

TC # 179
(OF)

188
192
195
198
201
204
206
207
209
210
211
212
213
214
215
216
217
217
218
219
219

MAX 214 215

TC # 180
(OF)

192
195
198
201
203
206
207
209
210
211
212
213
214
215
215
216
217
218
218
219
219

21 9 220 220 219 219



216
TVA Project No. 94943A March 31, 1993

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 # 181
(0F)

76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
82
83
85
88
91
95

100
105
111
117
123
129
136
142
148
153
159
164
169
174
179
183
187
191
194

TC # 182
(OF)

76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
83
85
87
90
93
96

100
104
109
115
121
127
134
140
147
153
159
165
170
176
181
186
190
193
197

TC # 183
(O F)

76
76
76
76
76
76
76
76
76
77
77
78
78
79
81
82
84
86
89
92
95
98

102
106
110
115
120
125
131
137
144
150
157
163
169
175
180
185
190
194

TC # 184
(OF)

76
76
76
76
76
76
76
76
77
77
77
78
79
80
82
84
86
88
91
94
97

101
104
108
113
118
123
129
135
141
148
155
162
169
174
179
183
188
192
196

TC # 185
(OF)

76
76
76
76
76
76
76
76
77
77
78
78
79
81
82
84
87
89
92
95
99

103
107
111
116
121
126
132
137
144
150
158
165
171
175
178
182
187
192
197

TC # 186
(0 F)

76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
86
89
92
95
98

102
107
111
116
121
126
132
138
143
149
155
161
168
174
179
185
189
193
197
201

TC # 187
(O F)

76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
86
89
92
95
99

103
107
112
117
122
127
133
139
145
151
157
163
169
174
180
185
190
194
198
202



217
TVA Project No. 94943A March 31, 1993

TIme
(mln)

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

TC # 181
(O F)

197
200
202
205
207
208
210
211
212
213
214
214
215
216
217
217
218
219
219
220
221

TC # 182
(O F)

200
203
205
207
209
210
211
212
213
214
215
216
217
217
218
219
219
220
221
221
222

TC # 185
(OF)

TC # 183
(OF)

198
201
204
206
208
209
210
212
213
214
215
216
217
218
219
219
220
221
222
222
223

TC # 186
(OF)

TC # 184
(OF)

200
203
206
207
209
210
211
213
214
215
217
218
219
220
221
222
223
224
225
226
227

TC # 187
(OF)

205
208
210
212
214
215
217
218
219
220
221
222
223
224
225
226
227
228
230
232
234

232 234MAX 221 222

201
205
206
207
209
211
213
214
215
216
218
219
220
221
222
223
224
225
226
227
229

204
207
209
211
213
214
215
217
218
219
220
221
222
223
224
225
226
227
229
231
232

223 227 229



218
TVA Project No. 94943A March 31, 1993

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 # 188
(0F)

76
76
76
76
76
76
76
77
77
77
78
79
81
82
84
87
90
93
96

100
104
108
113
118
123
129
135
141
147
153
159
165
171
177
182
187
192
196
200
203

TC # 189
(OF)

76
76
76
76
76
76
76
77
77
77
78
79
81
83
85
88
91
94
98

102
106
110
115
120
126
132
138
144
151
157
164
170
176
182
187
192
196
200
204
207

TC # 192
(O F)

TC # 190
(0 F)

76
76
76
76
76
76
77
77
77
78
79
81
83
85
88
91
94
98

102
106
i11
116
121
127
133
139
145
152
159
165
171
178
184
189
195
199
203
206
209
211

TC # 193
(0 F)

TC # 191
(0F)

76
76
76
76
76
76
76
77
77
78
79
81
83
85
88
91
94
98

103
107
112
117
123
129
136
142
149
155
162
169
175
182
188
193
198
202
205
208
210
212

76
76
76
76
76
76
76
77
77
77
78
80
81
84
87
90
94
98

102
107
112
118

124
130
136
142
149
156
163
170
176
182
188
193
198
202
206
208
210
211

77
76
76
76
76
76
76
77
77
77
78
79
80
81
84
86
89
93
96

101
106
111
117
123
129
136
143
150
157
165
172
179
186
192
197
201
205
207
209
211

TC # 194
(OF)

77
77
76
77
76
77
77
77
77
77
78
79
80
81
83
86
88
91
95

100
105
110
115
121
127
133
140
146
153
161
169
177
184
191
196
201
204
207
209
211



2)1 9

TVA Project No. 94943A March 31, 1993

Time TC # 188
(min)

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

(O F)

206
209
211
213
215
217
218
219
220
221
222
223
224
225
226
227
229
230
232
233
236

TC # 189
(O F)

209
211
213
215
216
218
219
220
221
222
223
224
225
226
227
228
229
231
233
235
237

TC # 190
(OF)

213
214
216
217
218
219
220
221
222
222
223
224
225
226
227
229
230
232
233
235
238

TC # 192
(OF)

TC # 191
(OF)

213
214
215
216
217
218
218
219
220
221
221
222
223
224
225
226
227
228
229
231
233

TC # 193
(0 F)

212
213
214
215
215
216
216
217
217
218
218
219
219
220
220
221
222
222
223
224
225

TC # 194
(OF)

212
213
214
215
216
217
217
218
218
219
219
220
220
221
221
222
222
223
224
225
226

238 233 226

212
213
214
215
215
216
216
217
217
218
218
219
219
220
221
222
222
223
224
225
226

225 226236 237MAX



TVA Project No. 94943A March 31, 1993

TC # 196
(O F)

Time
(min)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
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

TC # 197
(OF)

77
77
77
77
77
77
77
77
77
77
78
79
80
81
83
85
88
91
94
98

102
106
111
115
121
126
132
138
144
151
159
167
176
184
191
196
200
204
207
209

TC # 198
(OF)

77
77
77
77
77
77
77
77
77
77
78
79
80
82
84
86
88
91
94
98

101
105
110
114
119
124
130
136
142
148
154
161
168
176
184
190
195
199
203
205

TC # 199
(0F)

77
77
77
77
77
77
77
77
77
78
78
79
81
82
84
86
89
92
95
98

102
106
110
115
119
125
130
135
141
147
152
158
164
170
177
183
189
194
198
201

76
76
76
76
76
76
76
76
76
77
77
77
78
78
79
80
82
83
85
86
88
91
93
96
99

103
107
111
115
120
124
129
133
139
144
150
156
163
169
174

TC # 195
(OF)

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

100
103
107
110
114
118
122
126
131
136
140
145
150
156
161
166
172
177

TC #200
(0F)

77
76
76
76
76
77
77
77
77
77
78
7.9
80
82
83
85

188
90
93
96
99

102
105
109
113
117
121
126
130
135
140
145
150
155
160
165
169
174
179
183

TC # 201
(OF)

76
76
76
76
76
76
76
76
76
77
77
78
78
79
81
82
84
86
88
91
94
97

100
103
107
111
114
119
123
127
132
137
141
146
151
156

161
165
170
175



221
TVA Project No. 94943A March 31, 1993

Time
(min)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
66
57
58
59
60

TC # 195
(OF)

210
212
213
214
215
216
217
217
218
218
219
219
220
220
221
221
222
223
223
224
225

TC # 196
(OF)

207
209
211
212
213
214
215
216
217
217
218
218
219
219
220
221
221
222
222
223
225

TC # 197
(OF)

204
206
208
209
211
212
212
213
213
214
214
215
216
216
217
217
217
216
217
220
221

TC # 198
(0 F)

179
184
188
191
194
197
199
201
203
205
207
208
209
210
211
211
212
212
213
213
214

TC # 199
(0F)

182
187
191
194
197
200
202
204
206
208
210
211
212
213
214
215
215
215
216
216
217

MAX 225 225

TC #200
(OF)

187
191
195
198
201
203
206
208
209
211
212
214
215
216
216
211
211
212
214
214
212

TC # 201
(OF)

179
183
187
191
194
197
200
203
205
207
209
210
212
212
211
208
208
208
209
208
209

221 214 217 216 212



TVA Project No. 94943A March 31, 1993

TC # 203
(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

TC # 204
(0 F)

Time
(min)

TC # 202
(O F)

76
76
76
76
76
76
76
76
76
77
77
77
78
79
80
81
82
84
86
88
90
93
95
98

101
104
108
111
115
119
123
127
132
136
141
145
150
154
159
163

TC # 206
(O F)

77
77
77
77
77
77
77
77
77
77
77
77
78
78
79
80
81
82
83
85
86
88
90
92
94
97
99

102
105
108
111
114
118
121
125
129
133
137
141
145

77
77
77
77
78
80
83
86
90
94
99

103
107
112
117
121
126
130
135
140
144
149
153
158
162
167
172
178
184
191
201
208
209
210
211
211
211
211
212
212

TC # 205
(OF)

77
77
77
77
79
81
84
88
92
96

100
104
109
114
118
123
127
132
136
141
145
149
154
158
162
166
170
174
178
183
188
193
200
206
209
210
211
212
214
214

77
77
77
77
77
79
81
84
87
9 1
96

101
106
112
117
123
129
134
140
145
151
156
161
167
172
178
184
191
198
205
209
210
211
211
212
212
213
213
214
215

TC # 207
(* F)

77
77
77
77
78
80
83
87
92
96

101
107
112
118
123
129
134
140
145
151
156
161
166
171
176
180
185
1 89
194
199
206
210
212
213
214
215
216
218
220
222

TC # 208
(OF)

76
76
76
77
77
79
81
84
88
92
97

102
108
114
119
125
131
137
143
149
155
161
166
172
178
185
191
197
202
206
209
210
211
212
212
213
214
215
218
221



2'23
TVA Project No. 94943A March 31, 1993

Ti me
(mln)

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

TC # 202
(0F)

168
172
176
181
185
189
193
197
200
202
205
206
206
207
208
209
210
210
210
210
210

TC # 203
(0 F)

150
154
160
166
172
176
182
187
191
197
198
203
208
209
209
209
210
210
210
210
210

TC # 204
(O F)

212
212
212
212
212
212
211
208
208
209
210
211
211
212
213
214
216
217
221
220
219

TC # 205
(O F)

213
216
218
221
219
214
207
207
209
210
213
215
217
216
216
218
218
221
222
222
222

TC # 206
(OF)

217
221
225
230
235
241
247
247
232
218
213
215
215
216
215
215
217
217
219
227
230

221 222 247

TC # 207
(0 F)

224
227
231
234
239
243
248
234
218
214
214
217
216
217
217
217
218
220
227
228
237

TC # 208
(0F)

225
230
234
239
245
251
257
263
269
274
239
216
216
216
216
216
218
224
233
241
252

MAX 210 210 248 274



TVA Project No. 94943A March 31, 1993

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 # 209
(0F)

76
76
76
77
78
80
84
88
93
98

104
109
115
121
127
132
138
144
149
155
160
166
171
176
182
187
192
198
205
209
211
212
213
214
216
217
220
222
225
228

TC # 210
(O F)

76
76
76
77
77
78
80
83
87
9 1
96

101
107
114
120
126
132
138
145
151
157
163
169
175
1 80
186
192
199
203
206
207
209
209
210
211
212
213
216
218
220

TC # 211
(OF)

76
76
76
77
77
79
81
84
88
92
97

102
108
113
120
126
132
138
145
151
157
163
168
174
179
185
190
194
198
202
205
207
210
211
212
214
214
215
215
216

2.24

TC # 212
(OF)

76
76
76
77
77
79
82
85
89
94
99

104
110
116
123
129
135
142
148
154
161
167
172
178
183
188
193
197
201
205
208
210
212
213
213
214
215
216
217
218

TC # 213
(OF)

76
76
76
76
77
78
80
83
87
91
96

102
1 09
115
122
129
136
143
149
156
162
167
173
178
183
187
191
194
197
200
203
206
208
210
211
212
213
214
214
215

TC # 214
(OF)

76
76
76
76
77
79
81
85
89
94

1 00
106
112
118
125
132
138
145
151
157
163
168
173
178
183
187
191
195
198
201
205
207
209
211
212
213
213
214
216
217

TC # 215
(O F)

76
76
76
76
77
79
81
85
89
94

100
107
114
121
128
135
142
149
155
161
168
173
179
184
189
194
198
202
206
209
212
214
215
216
218
219

220
221
223
224



225
TVA Project No. 94943A March 31, 1993

Time TC # 209
(mln)

40
4 1
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

(OF)

231
235
239
244
249
255
261
267
273
275
219
216
214
216
216
217
218
228
238
250
261

TC # 210
(OF)

223
226
230
233
237
241
245
250
254
259
264
268
253
234
231
226
228
233
243
253
263

TC # 211 TC # 212
(° F) (O F)

217
218
219
220
222
225
228
231
235
239
243
248
252
248
237
234
238
250
259
267
276

276MAX 275 268

TC # 213
(OF)

215
216
217
219
220
222
224
227
230
233
237
241
246
251
226
223
236
251
263
273
282

219
221
223
225
227
230
234
237
241
245
248
249
251
251
234
229
244
255
264
273
282

TC # 214
(0 F)

218
220
221
223
225
227
230
234
237
242
246
251
256
262
221
220
246
264
277
287
297

TC # 215
(0 F)

225
227
229
231
234
237
241
245
250
255
259
262
268
274
279
285
290
297
303
310
317

282 282 297 317



TVA Project No. 94943A March 31, 1993 226

TC # 217
(° F)

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

TC # 218
(O F)

TC # 216
(°F)

76
76
76
76
78
80
84
88
93
99

105
i11
117
123
130
136
143
149
155
161
168
173
179
184
189
194
199
205
210
211
213
214
216
218
221
224
227
230
234
238

TC # 219
(O F)

76
76
76
76
77
78
80
84
88
93
98

104
110
116
123
129
135
142
148
154
161
167
173
180
185
191
196
202
207
211
211
213
214
215
217
220
222
224
227
230

TC # 220
(O F)

76
76
76
76
77
78
81
84
89
94
99

105
111
118
124
130
137
143
149
155
161
167
173
179
185
190
196
201
206
210
212
213
215
216
218
221
224
227
230
234

TC # 221
(- F)

76
76
76
76
77
78
81
85
90
95

100
106
112
118
124
130
137
143
149
155
161
166
172
178
183
188
194
198
204
208
211
212
213
215
217
219
221
224
227
230

76
76
76
76
77
78
79
81
84
87
91
94
99

103
108
113
118
123
128
134
139
144
149
154
160
168
177
1 84
190
195
198
201
203
205
206
208
209
211
212
213

76
76
76
76
77
78
80
84
87
92
97

103
109
115
121
128
134
140
146
152
158
164
170
175
181
185
190
195
200
203
206
208
211
213
215
216
218
220
222
225

TC # 222
(0F)

76
76
76
76
78
81
84
89
95

101
108
115
121
128
135
141
147
154
160
165
171
177
183
188
193
197
201
204
207
210
212
214
216
219
222
225
229
232
236
239



'?27 1
TVA Project No. 94943A March 31, 1993

Time
(min)

TC # 216
(OF)

243
248
253
259
265
272
278
285
292
299
305
312
318
324
330
336
341
347
352
357
363

TC # 217
(OF)

234
238
243
248
254
261
268
275
283
291
299
306
313
320
326
332
337
343
349
354
359

TC # 218
(OF)

238
243
248
254
261
267
275
282
290
297
305
312
318
325
331
337
343
349
354
359
365

TC # 220
(0 F)

TC # 219
(0 F)

234
238
243
248
254
260
266
273
279
286
293
299
305
312
318
323
329
335
340
345
350

TC # 221
(OF)

228
231
234
238
242
246
251
256
261
267
273
279
285
291
297
303
309
316
322
327
333

TC # 222
(0 F)

244
248
253
258
263
268
274
279
285
291
297
303
309
315
321
327
333
338
344
349
355

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

MAX

215
216
217
218
219
221
223
225
227
230
233
236
239
243
247
252
256
261
266
272
277

365 350 277 333 355363 359



TVA Project No. 94943A March 31, 1993

TC # 224
(O F)

0
1
2
3
4
5
6
7
8
9

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

TC # 225
(0 F)

Time
(min)

TC # 226
(0F)

TC # 223
(0F)

76
76
76
76
77
79
82
86
91
96

102
109
115
122
128
135
141
147
153
159
165
170
176
181
186
191
196
200
204
207
209
211
212
214
216
219
221
224
227
230

TC # 227
(OF)

76
76
76
76
77
78
81
84
89
94

100
106
113
119
126
133
139
144
150
156
161
167
172
178
183
188
193
198
203
206
209
210
211
212
214
215
217
218
221
223

76
76
76
76
77
79
82
86
90
95

101
107
113
120
127
133
140
145
151
156
162
167
172
177
182
1 87
192
197
202
206
209
210
211
213
214
216
218
220
223
226

76
76
76
76
77
78
81
84
88
93
98

104
110
116
122
128
134
140
146
152
157
162
167
173
178
184
189
195
200
205
208
210
210
210
211
212
214
218
221
225

76
76
76
76
77
77
79
82
85
89
93
97

102
107
112
117
122
127
132
137
143
147
152
157
162
166
172
178
183
189
202
209
210
210
210
210
211
211
211
213

TC # 228
(OF)

76
76
76
76
76
76
76
77
77
78
78
80
81
83
85
87
90
93
96

100
103
107
112
116
120
125
129
134
139
144
150
157
165
175
183
189
194
197
200
203

TC # 229
(0 F)

76
76
76
76
77
79
82
85
89
93
97

101
106
111
116
121
126
132
137
143
150
156
162
168
174
181
187
192
197
201
204
208
209
210
211
211
211
211
211
212



2292
TVA Project No. 94943A March 31, 1993

TC # 223
(O F)

Time
(min)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
5 7
58
59
60

TC # 224
(O F)

226
229
232
236
240
245
251
257
263
270
277
284
292
299
307
314
321
328
334
341
347

TC # 225
(O F)

229
233
237
241
246
251
257
263
269
276

1 283

290
297
304
311
318
324
331
337
343
349

TC # 226
(OF)

228
233
237
241
246
252
257
263
269
275
281
287
294
300
306
312
317
323
329
334
340

TC # 227
(OF)

218
221
224
227
230
234
238
243
247
252
253
258
263
268
273
278
283
288
293
297
302

TC # 228
(OF)

205
206
207
208
209
210
210
211
211
211
211
211
212
212
213
214
214
215
216
218
218

TC # 229
(OF)

212
213
213
214
215
217
218
220
221
223
225
227
230
232
234
237
240
243
246
249
252

218 252MAX 352 347

233
236
240
245
249
255
260
266
272
279
285
292
299
306
312
319
326
333
339
345
352

349 340 302



230
TVA Project No. 94943A March 31, 1993

TC # 231
(OF)

TIme
(mmn)

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 # 232
(0F)

TC # 230
(0F)

76
76
76
76
76
76
76
77
77
78
79
80
82
84
86
88
91
93
96

100
103
106
110
114
11 9
123
128
133
137
142
147
152
158
168
188
199
203
205
206
207

76
76
76
76
77
77
78
80
83
86
89
93
98

102
107
111
116
121
125
130
135
139
144
148
153
157
161
166
170
174
178
181
185
189
192
195
198
201
204
206

76
76
76
77
78
79
82
85
88
92
97

101
105
110
115
119
124
128
133
137
142
146
151
155
159
163
168
172
176
181
186
190
194
197
200
203
206
208
210
211

TC # 233
(OF)

76
76
76
76
77
79
81
84
88
92
97

102
107
113
118
124
129
135
140
145
150
155
160
165
170
175
179
183
188
192
197
200
204
207
209
211
212
212
213
214

TC # 234
(O F)

76
76
76
77
78
81
84
87
91
96

101
106
111
116
122
127
132
137
142
148
153
158
162
167

. 172
177
182
188
193
198
203
207
210
211
212
213
214
214
216
217

TC # 235
(0 F)

77
77
77
77
79
82
86
90
95

101
106
i11
116
122
127
133
138
144
149
154
159
164
169
173
178
182
187
191
196
200
204
208
210
211
211
212
212
213
215
218

TC # 236
(0 F)

76
76
76
77
78
81
84
89
93
98

103
109
114
120
125
131
136
141
147
152
157
162
167
172
177
182
187
192
198
203
208
210
211
212
212
213
214
215
217
220



a2331
TVA Project No. 94943A March 31, 1993

Time
(min)

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

TC # 230
(0 F)

208
208
208
209
209
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210

TC # 231
(OF)

208
210
211
212
213
214
215
214
213
211
211
211
211
211
212
212
212
215
216
217
218

TC # 232
(0F)

212
213
214
215
216
217
216
215
215
215
215
215
216
217
218
220
218
219
223
227
231

TC # 233
(0 F)

215
217
218
219
221
222
219
212
212
212
212
212
212
212
213
213
214
214
214
220
223

TC # 234
(0 F)

219
221
224
226
229
226
221
218
217
216
215
215
215
215
215
216
216
217
217
220
225

231 223 229

TC # 235
(0 F)

221
226
229
221
214
212
211
211
211
211
211
211
211
211
213
216
217
218
219
219
219

TC # 236
(0 F)

222
225
229
231
213
211
211
211
211
211
211
211
211
212
212
212
212
212
212
212
212

MAX 210 218 229 231



2'32
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Time TC # 237
(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

(0F)

77
77
77
77
79
82
85
90
94
98

103
108
112
117
122
126
131
135
140
144
148
152
156
160
164
168
172
176
180
183
187
191
196
208
210
210
211
211
211
212

TC # 238
(OF)

77
77
77
77
79
81
84
87
91
95

100
104
109
113
118
122
127
131
136
140
145
149
153
157
161
165
168
172
176
181
185
191
204
208
210
211
211
211
211
212

TC # 239
(OF)

76
76
76
76
76
76
76
76
77
77
78
79
80
82
84
86
88
91
94
97

100
104
108
111
115
120
124
129
133
138
143
148
154
160
166
171
176
182
186
190

TC # 240
(OF)

76
76
76
76
76
76
77
77
78
79
81
83
85
88
90
94
97

101
105
109
113
117
122
126
131
136
141
146
151
156
161
166
171
177
182
186
190
194
198
201

TC # 241
(OF)

76
76
76
76
76
77
78
80
82
84
87
91
95
99

103
107
112
117
122
127
132
138
143
148
154
159
164
169
175
180
185
189
192
196
199
203
206
209
212
216

TC # 242
(OF)

76
76
76
76
76
76
77
78
80
82
85
88
91
95

100
104
109
114
120
125
130
136
141
147
153
158
164
169
175
180
185
190
194
197
201
204
207
210
213
216

TC # 243
(0F)

76
76
76
76
76
76
76
77
78
80
82
85
88
91
96

100
105
110
115
121
126
132
137
143
149
154
160
165
171
176
182
187
191
195
199
202
206
209
211
214



233
TVA Project No. 94943A March 31, 1993

Time
(mln)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
5.8
59
60

TC # 237
(O F)

215
212
211
211
211
210
210
210
210
210
211
211
211
211
212
214
214
216
217
218
219

TC # 238
(OF)

212
212
210
208
207
207
208
208
208
209
210
210
210
210
210
211
211
211
211
212
212

TC # 239
(0 F)

194
197
201
204
206
209
211
209
208
209
209
209
209
209
210
209
210
210
210
210
210

TC # 240
(O F)

205
208
211
214
218
221
224
228
230
233
236
239
242
245
248
250
252
253
255
258
260

TC # 241
(OF)

219
223
227
231
235
239
243
248
252
257
262
267
272
277
282
287
292
296
301
305
309

211 260 309

TC # 242
(OF)

219
222
226
229
233
237
241

246
250
255
260
266
271
277
282
288
293
299
304
309
313

TC # 243
(O F)

217
220
223
226
229
233
237
241
245
250
255
260
266
272
278
284
290
296
302
308
313

313 1313219 212MAX



TVA Project No. 94943A March 31, 1993

TC # 245
(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

Time
(min)

76
76
76
76
76
76
77
78
80
82
85
89
93
98

103
108
113
119
125
131
136
142
148
153
159
165
170
175
181
186
190
195
199
202
206
209
211
214
217
220

TC # 248
(0 F)

TC # 244
(O F)

*GUS~
o'4,:(c9

VtA

76
76
76
76
76
76
77
78
80
83
86
89
94
98

103
109
114
120
126
132
137
143
149
155
161
166
172
177
182
187
192
196
200
204
207
210
213
216
219
223

TC # 246
(OF)

76
76
76
76
76
76
77
78
79
81
84
88
92
96

101
106
111
117
123
128
134
140
146
152
157
163
169
174
179
184
189
194
198
202
205
208
211
214
217
220

TC # 247
(OF)

76
76
76
76
76
76
77
78
80
82
85
89
93
97

102
107
112
118
123
129
135
140
146
152
157
163
169
174
180
185
190
194
198
202
205
208
210
213
215
218

76
76
76
76
76
76
77
78
80
82
85
88
92
96

101
106
112
117
123
128
134
140
146
151
157
163
169
174
180
185
190
195
199
203
206
209
211
214
216
218

TC # 249
(0F)

76
76
76
76
76
76
77
78
79
82
85
88
92
97

102
107
113
118
124
130
136
142
148
154
160
166
172
178
183
189
194
198
202
206
209
212
214
217
220
223

TC # 250
(OF)

76
76
76
76
76
76
78
79
82
85
89
94
98

104
109
115
121
128
134
140
146
153
159
165
171
177
183
188
194
199
203
206
209
212
214
216
219
221
224
227



a- " %J

TVA Project No. 94943A March 31, 1993

Time
(min)

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

TC # 244
(0 F)

223
226
230
233
237
241
245
250
255
260
265
271
276
282
288
295
301
307
314
320
326

TC # 245
(0 F)

226
229
233
237
241
245
249
254
258
263
268
273
279
284
290
296
302
309
315
321
327

TC # 246
(OF)

223
226
229
232
236
240
244
248
253
257
261
266
271
277
282
288
294
299
305
311
317

TC # 247
(0 F)

220
222
225
227
230
233
237
240
244
248
253
257
262
267
272
278
283
289
294
300
306

TC # 248
(0 F)

220
223
225
228
231
234
238
242
246
251
256
261
266
272
278
283
289
294
300
306
311

TC # 249
(0 F)

226
229
232
236
240
245
249
255
260
266
272
278
284
290
296
300
304
309
315
323
330

TC # 250
(O F)

230
234
238
243
248
253
259
266
273
280
287
294
300
305
300
293
294
302
318
331
342

330 342326 327 306 311317MAX



236
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Time
(min)

0
1
2
3
4
5
6
7
8
9

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

TC # 251
(OF)

76
76
76
76
76
76
77
78
80
83
86
90
95

100
105
i11
117
123
129
136
142
148
155
161
167
173
179
184
190
195
200
204
207
210
213
215
218
221
223
226

TC # 252
(O F)

76
76
76
76
76
76
77
78
80
83
86
90
94
99

104
110
116
122
129
135
141
147
154
160
166
171
177
183
1 88
193
197
201
205
208
211
214
217
220
223
226

TC # 253
(OF)

76
76
76
76
76
76
77
78
80
82
85
89
94
99

105
111
117
123
129
135
141
148
154
160
165
171
176
182
187
191
196

199
203
206
209
212
215
218
220
223

TC # 254
(OF)

76
76
76
76
76
76
77
78
80
82
85
89
93
98

104
110
116
122
128
134
140
146
152
158
164
169
175
180
185
189
193
197
201
204
207
209
212
214
216
218

TC # 255
(0 F)

76
76
76
76
76
76
77
78
80
82
84
88
92
97

102
107
113
119
125
131
138
144
150
156
161
167
172
177
182
186
191
195
198
201
204
207
209
211
213
215

TC # 256
(0 F)

76
76
76
76
76
77
77
78
80
82
84
88
92
96

101
106
112
117
123
129
135
141
147
153
159
165
170
175
180
184
188
192
196
199
202
204
207
209
211
212

TC # 257
(0 F)

76
76
7 6
7 6
7 6
7 6
77
78
79
81
83

86
90
94
99

105
110
115
121
127
133
139
145
151
157
162
168
173
177
182
186
190
194
197
200
202

205
207
210
212



237
TVA Project No. 94943A March 31, 1993

Time
(min)

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

261 243 234

TC # 251 TC # 252
(O F) (O F)

229 229
233 233
237 237
241 241
245 245
251 250
256 255
262 260
268 266
274 272
281 259
284 246
283 211
215 212
212 212
213 213
213 213
214 213
237 213
279 244
307 28C

TC # 253
(° F)

226
229
232
235
239
243
247
252
256
261
207
208
210
210
211
211
211
211
211
213
246

TC # 254
(0 F)

220
222
225
227
230
233
236
239
243
206
205
208
210
211
211
211
211
211
211
211
212

TC # 255
(0 F)

217
218
220
222
224
226
228
231
234
202
205
208
210
211
211
211
211
210
210
211
211

TC # 256
(O F)

214
216
217
219
221
223
225
227
228
202
206
208
210
211
211
211
211
211
210
211
211

TC # 257
(0 F)

214
216
217
219
221
223
225
227
227
203
206
209
210
211
210
211
211
210
210
211
211

I

i

I

I

I

228 227MAX 307 280
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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
3 1
32
33
34
35
36
37
38
39

TC # 258
(0F)

76
76
76
76
76
77
77
78
79
81
83
86
90
94
99

103
109
114
120
125
131
137
142
148
154
159
164
170
175
179
184
188
192
195
198
201
203
206
209
211

TC # 259
(OF)

76
76
76
76
76
77
77
78
80
82
84
87
91
95
99

104
109
114
119
125
130
135
141
146
152
157
162
167
172
178
182
186
190
194
197
199
202
204
207
209

TC # 262
(O F)

TC # 260
(0 F)

77
77
77
77
77
77
78
79
81
83
86
89
92
96

100
105
110
114
119
124
129
134
139
144
149
154
159
164
169
174
179
183
187
190
193
195
197
200
202
205

938

TC # 261
(OF)

76
76
76
76
76
76
76
76
77
77
78
78
79
81
82
84
86
88
91
94
97

100
104
107
111
115
119
123
128
133
137
142
148
153
159
165
172
177
182
186

76
76
76
76
76
76
76
77
77
77
78
78
79
80
82
84
86
88
90
93
96
99

102
106
110
114
118
122
127
131
136
141
147
152
158
164
171
176
180
185

TC # 263
(OF)

76
76
76
76
76
76
77
77
78
78
79
80
82
83
85
87
90
92
95
98

102
105
109
112
116
120
125
129
133
138
143
148
152
157
162
167
173
178
182
186

TC # 264
(OF)

76
76
76
76
76
77
77
77
78
79
80
82
84
86
88
91
94
97

101
104
108
112
116
120
124
128
133
137
142
147
151
156
161
165
170
174
178
182
186
190



TVA Project No. 94943A March 31, 1993 39

Time
(min)

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

TC # 258
(0 F)

213
215
218
220
222
225
227
229
224
203
206
208
210
210
210
211
211
210
210
210
211

TC # 259
(O F)

212
215
217
220
223
226
229
230
202
203
207
210
210
210
210
210
210
210
210
210
210

TC # 260
(0 F)

207
210
213
216
219
222
224
214
200
203
208
210
210
210
210
211
211
210
210
210
210

TCTC # 261
(OF)

191
194
198
201
203
205
207
207
208
208
209
209
209
209
209
209
209
209
209
209
209

* 262
(0 F)

189
193
196
199
201
203
206
207
208
208
208
209
209
209
209
209
209
209
209
209
209

TC # 263
(OF)

1 90
193
197
199
202
204
207
208
208
209
209
209
208
208
209
209
209
209
209
209
209

MAX 229 230

TC # 264
(OF)

193
196
198
201
203
206
210
209
209
210
210
210
210
210
210
211
210
210
209
209
209

224 209 209 209 211



240
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Time TC # 265
(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)

76
77
77
77
77
77
77
77
78
78
80
81
83
85
87
90
93
96
99

103
106
110
114
118
122
127
131
135
140
144
149
153
158
162
167
171
175
179
182
186

TC # 266 Ambient
(0F)

77
77
77
77
77
77
77
77
78
78
79
81
82
84
86
89
91
94
97

100
103
107
110
114
118
121
125
129
133
137
141
146
150
154
158
162
166
170
174
177

(°F)

75
75
75
75
76
75
76
75
76
75
76
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
76
76
76
76
76
76
76
76
76
76

Furnace # 1
(OF)

75
179
730

1063
1040
953
990

1252
1443
1434
1367
1277
1360
1487
1485
1443
1405
1434
1509
1514
1485
1464
1478
1515
1518
1505
1509
1519
1538
1558
1575
1577
1588
1602
1608
1610
1612
1620
1626
1631

Furnace # 2
(OF)

76
152
587
939
936
867
890

1131
1340
1328
1259
1180
1264
1427
1432
1388
1367
1418
1503
1497
1458
1463
1491
1525
1521
1518
1540
1561
1575
1584
1589
1583
1591
1611
1612
1607
1609
1617
1628
1631

Furnace # 3
(OF)

75
132
473
834
876
836
852

1071
1281
1280
1222
1154
1235
1364
1374
1343
1331
1387
1456
1447
1421
1415
1448
1487
1472
1464
1479
1492
1511
1526
1533
1530
1544
1559
1561
1560
1564
1571
1575
1580
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TC # 266 AmbientTime
(min)

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

TC # 265
(O F)

189
192
194
196
199
202
204
204
205
206
207
207
207
208
208
209
209
209
209
209
209

(O F)

180
184
1 86
189
193
196
197
201
202
201
205
204
204
205
206
208
207
208
208
209
209

(O F)

76
76
76
76
76
76
76
76
76
76
77
77
77
77
77
77
77
77
77
77
77

Furnace # 1
(OF)

1634
1640
1649
1656
1662
1665
1669
1670
1674
1677
1680
1686
1689
1693
1697
1699
1702
1706
1713
1720
1726

MAX 209 209

Furnace # 2
(O F)

1634
1643
1651
1659
1664
1669
1673
1675
1680
1683
1684
1688
1692
1699
1706
1708
1709
1714
1719
1731
1736

Furnace # 3
(OF)

1584
1592
1600
1606
1611
1613
1617
1623
1630
1632
1633
1637
1645
1651
1659
1660
1661
1670
1679
1689
1696
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Time
(min)

Furnace # 5
(0 F)

0
1
2
3
4
5
6
7
8
9

1 0
1 1
12
13
14
15
16
17
18
1 9
20
21
22
23
24
25
26
27

,28
29
30
31
32
33
34
35
36
37
38
39

Furnace # 6
(OF)

Furnace # 4
(° F)

75
159
693

1061
1071
991
983

1191
1419
1446
1374
1288
1351
1528
1551
1500
1450
1468
1529
1533
1522
1493
1498
1529
1533
1524
1529
1543
1559
1580
1590
1593
1603
1618
1621
1624
1630
1635
1639
1648

Furnace # 7
(OF)

75
145
523
859
908
870
884

1092
1296
1301
1248
1177
1244
1376
1389
1357
1340
1382
1462
1461
1429
1419
1445
1496
1489
1474
1485
1500
1518
1538
1549
1551
1563
1575
1582
1582
1586
1592
1597
1603

75
283
974

1212
1109
988

1041
1327
1510
1442
1356
1265
1405
1550
1506
1444
1406
1453
1533
1531
1502
1479
1498
1535
1535
1523
1527
1538
1558
1577
1589
1590
1603
1619
1622
1623
1626
1636
1639
1646

75
180
738

1089
1062

974
988

1233
1436
1415
1340
1259
1355
1520
1499
1445
1416
1455
1527
1543
1524
1499
1508
1541
1546
1533
1534
1540
1563
1585
1595
1595
1604
1620
1622
1621
1623
1632
1637
1642

Furnace # 8
(OF)

75
149
479
828
881
845
862

1075
1297
1299
1244
1173
1241
1388
1399
1365
1348
1384
1454
1458
1431
1432
1461
1497
1493
1483
1494
1509
1523
1537
1546
1549
1559
1569
1575
1576
1579
1587
1591
1594
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Time
(min)

Furnace # 5
(OF)

Furnace # 4
(OF)

1654
1659
1666
1672
1676
1680
1684
1685
1689
1694
1697
1703
1707
1711
1713
1719
1723
1724
1728
1736
1742

Furnace # 6
(0 F)

1650
1656
1666
1672
1677
1681
1682
1685
1688
1692
1695
1700
1706
1708
1711
1715
1716
1720
1726
1734
1739

Furnace # 7
(OF)

1646
1652
1659
1666
1672
1674
1680
1682
1685
1688
1690
1695
1701
1704
1707
1708
1711
1717
1722
1731
1737

Furnace # 8
(OF)

1597
1603
1611
1618
1627
1629
1629
1632
1637
1643
1647
1651
1656
1660
1664
1665
1668
1671
1679
1684
1689

1606
1613
1620
1625
1632
1635
1639
1642
1647
1652
1656
1661
1668
1673
1675
1678
1681
1684
1691
1698
1703

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

MAX
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Time
(min)

0
1
2
3
4
5
6
7
8
9

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

Furnace # 9
(OF)

75
139
423
670
715
700
750
959

1155
1139
1067
1016
1131
1280
1280
1234
1211
1265
1335
1337
1314
1306
1331
1367
1368
1362
1372
1385
1404
1425
1438
1441
1454
1471
1477
1478
1483
1491
1499
1505

Furnace # 10
(OF)

76
199
707
972
926
853
937

1219
1353
1287
1190
1121
1310
1430
1376
1303
1277
1344
1408
1389
1352
1341
1377
1419
1403
1393
1402
1419
1445
1468
1477
1474
1492
1509
1510
1512
1519
1528
1535
1542
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Ti me
(min)

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

Furnace # 9
(OF)

1511
1519
1529
1537
1544
1549
1554
1558
1562
1567
1571
1577
1582
1587
1594
1597
1600
1607
1614
1625
1632

Furnace # 10
(OF)

1549
1558
1568
1577
1583
1586
1591
1595
1597
1602
1603
1609
1615
1620
1626

1628
1631
1638
1645
1656
1662

MAX
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Tennessee Valley Authority APPENDICES

Quality Assurance Statement

Omega Point Laboratories, Inc. is an independent, wholly owned company
incorporated in the state of Texas, devoted to engineering, inspection, quality
assurance and testing of building materials, products and assemblies. The
company has developed and implemented a Quality Assurance Program designed
to provide its clients with a planned procedure of order and document processing
for inspection and testing services it provides to assure conformity to
requirements, codes, standards and specifications. The Program is designed to
meet the intent of ANSI 45.2 Quality Assurance Program Requirements for
Nuclear Power Plants, and complies with the requirements of the ASME Code,
SPPE, Military Standards and other less stringent programs. It is the
Laboratory's intention to adhere strictly to this Program, to assure that the
services offered to its clients remains of the highest quality and accuracy possible.

The overall responsibility of the supervision, operation and coordination of this
Quality Assurance Program is that of the Quality Assurance Manager, a person
not involved with the performance of the inspection or testing services, and who is
under the full time employ of the Laboratory. This individual is responsible for
implementing and enforcing all procedures presented in the Quality Assurance
Manual and the Procedures Manual. All personnel involved with activities
which fall under the scope of this Program are required to cooperate with the
letter and intent of this Program.

All QA Surveillance documents remain on file at the Laboratory, and are
available for inspection by authorized personnel in the performance of an on-site
QA Audit. All materials, services and supplies used herein were obtained with
appropriate QA Certifications of Compliance, which may be found in the
following pages.
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EVENT LOG
PRO.JECT NO. 94943

TENNESSEE VALLEY AUTHORITY

OMEGA POINT LABORATORIES, INC.
6868 ALAMO DOWNS PARKWAY

SAN ANTONIO, TX 78238
1-800-966-5253
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EVENT LOG
PROJECT NO. 11210-94554

TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

I414,_ /
ITEM DATE INITIALS

/ A~~.'M//- CTY~

mRMH~2~ Ax--
wow Am~-Li---_/sac

___ _ -I f - - __ -- - .- . - -I

F irAi~ 4 r I.Ai' kPa-~ .-

4111-'"06Motroz

I _ _

/ 4L

(7
p 6



eo EVENT LOG

PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

ITEM DATE INITIALS

>3 -X

/W -z 9 $2

S I

lit? 1714/KteA -

-*7*F-y F 5T 7 r _ 7. -3 I I i

4,
q

. I- 7 A ,

� M_ - - I 11 __ __ - - - - - - / 1 - - - -A - I N

/1'0�e_ -�

5q

,0 Z4- /"&i



EVENT LOG

| PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(1", 2-, 3-, 5" conduit w/ JBs slab assembly)
(4* conduit w/ large NEMA 12 JB slab assembly)

~4'1

ITEM- DATE INITIALS

SAC A7 ' A g A
tA~te, sa lz= hi.,~ 2~ :~A--

Em i J i 4 Ad6f a
,4Vz, d- &

- t -,.-------- 4 -

F3" t 4 4 4 1zily>•(
- ~~~~~~~I -, asm-- .1 , s,-V 1- at-ssAR.g

VY4 A / .24 - I
landsks

,/z;>4 zn goae A

rtvX,,Z /, Z,/, iq
3'e, ef //

_Z tdW. ', 0-
41o i .02.A

t~~t !~2,
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19 1f24-4C A 1/ ?A1A16fr

I I
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EVENT LOG
PROJECT NO. 11210-94554

TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2, 3", 5" conduit w/ JBs slab assembly)
(1", 2%, 3", 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

ITEM DATE INITIALS

a ~ J~kf,2~r# &Ze

Ai

7:37-

I (JA q f.-1T
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EVENT LOG
PROJECT NO. 11210-94554

TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A (4 conduit deck assembly)
94943 B (3 conduit deck assembly)
94943 C (1", 2-, 3F, 5" conduit w/ JBs slab assembly)
94943 D (1", 2-, 3F, 5" conduit w/ JBs slab assembly)
94943 E (4" conduit w/ large NEMA 12 JB slab assembly)

ITEM DATE I NITIALS

<,,,,/i_ zt"Hagf

0, ,~~4 ,,
~~~~~ot&R n A ;

e a ~~ el

By - A

I Aft4

{~~~- 1 ZGd d dAd *

HiEA Z/r /

U U

C
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EVENT LOG
PROJECT NO. 11210-94554

TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

ITEM | INITILS

C- ,<
, /-{e

=S~ea7 H

O Hz lz

iPX A~---7FrG

vze ,He an In a

A He tUP3

,~~~47sZE
<K~~A An-

94943 A
94943 B
94943 C
94943 D
94943 E

d��4



EVENT LOGKF
NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1 , 2, 3-, 57 conduit w/ JBs slab assembly)
(1 , 2", 3", 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly) z2�� 7

ITEM DATE INITIALS

X,"i ngh/ f~ 3/z'- ,/i u

:&-~ r4 .

L As / 0 A
*~~~~ --ojA,-f A ~

ontor &4 - 14 J-

14 A{IL

Ph. 'L el I - 4

PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY
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01 

-1

EVENT LOG

PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2-, 3", 5" conduit w/ JBs slab assembly)
(1", 2", 3, 5. conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

'/ P

\, AL-- -S- -

I

ITEM DATE INITIALS

l -Low / Zal Ans
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v V v
- - - . . - I I I i
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EVENT LOG

PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2", 3", 5" conduit wI JBs slab assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

era of
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= SA/0 3

Ay 7r ge >
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EVENT LOG

PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(1", 2", 3, 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

ITEM DATE INITIALS
- I
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EVENT LOG
PROJECT NO. 11210-94554

TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step dunng the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2-, 3", 5. conduit w/ JBs slab assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly) /6 //

ITEM DAT INITIALS

11- 131 Cn

iV 3

4w fJv Syf z S/G
a r

g -lee

le37t

94943 A
94943 B
94943 C
94943 D
94943 E
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EVENT LOG

PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2', 3", 5" conduit w/ JBs slab assembly)
(1 ", 2", 3", 5" conduit wI JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

ITEM DATE INITIALS
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EVENT LOG

PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2, 3", 50 conduit w/ JBs slab assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

13

ITEM IDATE IINITIALS

Id ah St 2 , a
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EVENT LOG

PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1, 2", 3", 5" conduit w/ JBs slab assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

ITEM DATE I NITIALS
14 3 9,,,,b/
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r
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EVENT LOG

PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

ITEM DATE ,INITIALS
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EVENT LOG

PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1-, 2", 3", 5" conduit w/ JBs slab assembly)
(1", 2', 3", 5" conduit w/ JBs slab assembly)
(4" conduit w/ large NEMA 12 JB slab assembly)

ITEM DATE .INITIALS
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EVENT LOG

PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
(1 ", 2", 3", 5" conduit w/ JBs slab assembly)
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NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
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NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
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PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:
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PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)*
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PROJECT NO. 11210-94554
TENNESSEE VALLEY AUTHORITY

NOTE:
This Log is to be used to document the date and item for each step during the completion of

. the above-referenced test project. The assigned project numbers for each of the test
assemblies are:

94943 A
94943 B
94943 C
94943 D
94943 E

(4 conduit deck assembly)
(3 conduit deck assembly)
(1", 2", 3", 5" conduit w/ JBs slab assembly)
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(4" conduit w/ large NEMA 12 JB slab assembly)
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TENNESSEE VALLEY AUTHORITY
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This Log is to be used to document the date and item for each step during the completion of
the above-referenced test project. The assigned project numbers for each of the test
assemblies are:
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0/A RECEIVING REPORT
CLIENT/PROJECT NAI

CLIENT/PROJECT NUI
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PROJECT LOCATION

ME 7/ VA
IMB3ER H.9/C - 9 S$9Sd3

OmegaMPitLabs~

REPORT NUMBER /aS/- //- J6
DATE RECEIVED 4e///93 dr Y/5//7 q
DATE INSPECTEDZc•t. ..
INSPECTED BY:

- - - ,--

QUNTTYMATL "EC( CONTAM'R EXETOACCEPTANCE
ITEM DESCRIPTION P.O. NO. I.D. NO. y/N Y/N Y INORY REMARKS

OrdETeO REM .AcetHodIRKSl

~z . /satGo 0y/YX-= - ______

.i '-0

== =__ -_ -===== &

~- -- ___ _

- - - -- - -; - -

- 45T I.

FORM
129/93
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L
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Omega Paint Laboratories, Inc.

PURCHASE ORDER 6868 Alamo Downs Parkway, San Anton= TX 78238
(512) 647-5253 FAX: (512) 647-0615

PO Number:

1002-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:Will NW.-

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms

11/6/93 UPS Ground I
Quantity Unit Extended

Description Ordered Price Amount

Thermocouple
KK-TA/TA-24

Wire
Teflon Coated

Calibration Fee

Tax & Shipping

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requirements." 1
QA Approval a r

Date /6 3

20K

1

$350.00

$207.00

$7,000.00

$207.00

I. Total $7,207.00Total

Shipping

Tax

Invoice Total $7,207.00

I Special Instructions
Include Certificates of Conformance and
Calibration Data

Ordered By: Constance A. Humphrey

Project #: OPL Equipment

4r //, /,W
O. aZ/3? 3 e 1Y

',( o0"
X,2S/?3

&ra e , /

Vendor:

Otit T-.

Andy Garrish
PMC Corporation
57 Harvey Road

Londonderry NH 03053

2.

-

. l

I -

$7,207.00

4 Ed
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CERTIFICATE OF CONFORMANCE

TO CMEGA POINT LABS DATE 1/29/93

6868 ALAMO DOWNS PARKWAY CUSTOMER PO# 1002Q

SAN ANT]NIO TX. 78238 JOB # 13932

PMC P/N QUANTITY CUSTOMER P/N SPEC

KK-TA/TA-24 11,000'

THE FOLLCWING SPOOL 87552 IS MADE UP FROM REEL # 15134 & 15135. THE

REMAINING SPCOLS 87553, 87554 & 87555 ARE MADE UP FROM REEL'S 15128' & 15129.

ADDITIONAL INFORMATION (IF REQUIRED):

IN ERROR IN ERROR IN ERROR IN ERROR IN ERROR

200° 400° 6000 8000 10000

SPOOL #

87552-INSIDE +0.1 -0.1 -0.7 -2.1 -1.1

87552-OUTSIDE 0 -0.4 -1.7 -3.0 -1.1

87553-INSIDE 0 -0.5 -2.2 -2.8 -1.9

87554

87555-OUTSIDE -0.1 -0.2 -1.9 -2.1 -1.0

This is to certify the materials furnished on this shipment are in conformance with the requirements, specifications, and

drawings of the above referenced customer purchase order. Inspection and test records are on file and available for

customer review.

Quality Assurance Inspector

57 HARVEY ROAD Qua ssurance Ma

LONDONDERRY,NH
03053
(603) 432-WIRE
FAX (603) 432-0435
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CERTIFICATE OF CONFORMANCE

OMEGA POINT LABS 1/28/93

TO __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ DATE 1/ 8 9

6868 ALAMO DOWNS PARKWAY CUSTOMER PO# 1002Q

SAN ANTONIO, TX. 78238 JOB# 13932

PMC P/N QUANTITY CUSTOMER P/N SPEC

KK-TA-TA-24 11,120'

THE FOLLOWING SPOPLS 87530, 87531 and 87532 ARE MANUFACTURED

FROM REEL# 15134 AND 15135

ADDITIONAL INFORMATION (IF REQUIRED):

IN ERROR IN ERROR IN ERROR IN ERROR IN ERROR

SPOOL# 2000 4000 6000 8000 1000°

87520 +0.4 -0.2 -1.3 -2.5 +1.5

87531

87532 +0.7 0 -1.0 -2.2 -1.1

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.

QualityAssurne Inspector

57 HARVEY ROAD Quality Assuran ger
LONDONDERRY, NH
03053
(603) 432-WIRE
FAX (603) 432-0435
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PMC CORPORATION
57HARVEY ROAD, LONDONDERRY, N.H. 03053 * (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

r SOLD TO -- F SHIP TO

OMESP POINT1 LAS
686e ALW OWNSPA PKASVY
SAN ANTONMI4 TX '8r38

i 11
. - - .

I L

SMO.c4 KK-TA/TA-24

___________________________ I

CALIBRATION ArT
toO, 40(, 600, S, I l0oC F

UNIT PRICES ARE BASED ON COPPER AT S

MATERIAL COST ON DATE OF SHIPMENTS

..IAL INSTRUCTIONS:

I /O W/LOT Ti

Ifile.; IU W ,

I ', I .- @ e

~4jt. I l~ ,

/lb., SILVER AT $ /TROY OZ. HOWEVER UNIT PRICES INVOICED WILL BE BASED

- I I I I-n

.j 9/& I I I I

9-.
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PMC CORPORATION
57 HARVEY ROAD, LONDONDERRY, N.H. 03053 * (603) 432-WIRE

SPECIALIZING IN WIRE, CABLES & TEMPERATURE

-I- r culo TA
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UNIT PRICES ARE BASED ON COPPER AT $

MATERIAL COST ON DATE OF SHIPMENT.
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 1121094943 Test A& -

Identification: One 3"o conduit, one 2"0 conduit, one 1" o conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #2 (2"0) BAJRE #8 COPPER

Top

Reference
Poin

LB rRis

QUALITY VERIFIED
i3

Signe Date
With ExceDtions as Noted.

TC NO. LOCATION

107 2" to the left of the reference point.
108 8" to the left of the reference point.
109 14" to the left of the reference point.
110 20" to the left of the reference point.

i 11 26" to the left of the reference point.

112 32" to the left of the reference point.
113 38" to the left of the reference point.
114 44" to the left of the reference point.
115 50" to the left of the reference point.
116 56" to the left of the reference point.

117 62" to the left of the reference point.
118 68" to the left of the reference point.
119 74" to the left of the reference point.

120 80" to the left of the reference point.
121 86" to the left of the reference point.
122 922 to the left of the reference point.
123 98" to the left of the reference point.
124 104" to the left of the reference point.
125 4110" to the left of the reference point.
126 116" to the left of the reference point.
127 122' to the left of the reference point.
128 128" to the left of the reference point.
129 134" to the left of the reference point.

'Th130 2 to the right (above) the reference point.

13_ 1 102 to the right (above) the reference point.

132 16" to the right (above) the reference poin
133 22 to the right (aboe)
134 28totergt(bv)terfrnepi,

- &W# - --------------- I-FI- I tQF .A- iti the riaht (above) the reference Point



323

THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No:

Identification:

11210-94943 Test A

One 3X0 conduit, one 2"o conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #3 (1"0) CONDUITI STEEL

QUAUTY VERIFIED

With Exceptons as Noted.SigNe Wit Dat

TC NO. LOCATION

136 On the 'outside" surface of the conduit system, 1" below the

surface of the insulated deck, on the elbow side of the system.

137 On the 'inside' surface of the conduit system, 1" below the

surface of the insulated deck, on the elbow side of the system.

138 On the "outside" surface of the conduit system, 6" below the
surface of the insulated deck on the elbow side of the system.

"-139 On the 'inside" surface of the conduit system, 6" below the
surface of the insulated deck on the elbow side of the system.

- 140 On the "outside" surface of the conduit system, 12" below the

surface of the insulated deck, on the elbow side of the system.

> 144 On the "inside' surface of the conduit system, 124 below the

surface of the insulated deck, on the elbow side of the system.

142 On the "outside' surface of the conduit system, 18" below the

surface of the insulated deck on the elbow side of the system.

143 On the 'inside' surface of the conduit system, 183 below the

surface of the insulated deck, on the elbow side of the system.

147 On the "outside" surface of the conduit system, 24" below the

surface of the insulated deck, on the elbow side of t.

145 On the "inside" surface of the conduit system, 24" below the

J/surface of the insulated deck, on the elbow side of the system.

146 u-enduit system, 30" below the

/ surface of the insulated deck, near top of the conduit elbow.
,,,,147 On the 'outside' surface of the conduit system so w d

pr wthermocouple, on the conduit elbow. > I */ C5

,/148 On the "bottom" surface of the conduit system, 42" left of the

support member.
/14950 On the "bottom" surface of the conduit system, 36" left of the

support member.
150 On the 'bottom' surface of the conduit system, 30" left of the

. support member.

I I



THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 1121094943 Test.A. .

Identification: One 3"0 conduit, one 2"0 conduit, one 1" 0 conduit and

one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #2 (2"0) CONDUIT STEEL

!A;+ks ICneinw ormmta
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No:

Identification:

1121949A3- Test A

One 3"o conduit, one 2X0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #2 (2"0) CONDUIT STEEL

167

168

169

_A70

171

.172

173

L1 7 4

,w'A., �TI�

On the 'outside" surface of the conduit system, 18" below the

av1rfrep of the insulated deck, on the LB side of the system.

On the Ainside" surface of the conduit system, 18" below the

surface of the insulated deck, on the LB side of the system.

On the 'outside' surface of the conduit system, 12" below the

surface of the insulated deck, on the LB side of the system.

On the "inside" surface of the conduit system, 12" below the

surface of the insulated deck, on the LB side of the system.

On the "outside" surface of the conduit system, 6" below the

surface of the insulated deck, on the LB side of the system.

On the 'inside" surface of the conduit system, 6" below the

surface of the insulated deck, on the LB side of the system.

On the "outside" surface of the conduit system, 1" below the

surface of the insulated deck, on the LB side of the system.

On the 'inside" surface of the conduit system, 1" below the

surface of the insulated deck, on the LB side of the system.

AX; LNU. I V 1 Vvle s--s

.0 .. M-W-Wmm�

;i% kyF7 iT 1 tlN A I (IM I '( Irv, I -
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: u1121094943 Test A

Identification: One 3"0 conduit, one 2"o conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #3 (1"0) BARE #8 COPPER

TC NO. LOCATION

v/ 175 2" to the left of the reference point.
- 176 8" to the left of the reference point.

. 177 14" to the left of the reference point.

178 20" to the left of the reference point.

179 26" to the left of the reference point.

180 32" to the left of the reference point.
181 38" to the left of the reference point.

182 44" to the left of the reference point.

183 50" to the left of the reference point.

184 56" to the left of the reference point.

185 62" to the left of the reference point.

186 68" to the left of the reference point.
187 74" to the left of the reference point.

192 1804 to the left of the reference point.

- 189 186 to the left of the reference p t.
& 190 92" to the left of the reference p t.

- 195 12" to the left of the reference t
192 1042 to the left of the reference point.
193 110" to the left of the reference point.

4 194 116" to the left of the reference point.

195 122' to the left of the reference point.
/,196 128' to the left of the reference point,

197 134' to the left of the reference point,

198 4' to the right (above) the reference point,
s- 199 10" to the right (above) the reierence pomp

16" tothe right (aboe th eerence pint._
,,200 16Ft i ge the referne

201 22" to the right (above) the reference p t.
202 28" to the right (above) the reference point.

203 1 34" to the right (above) the reference poit

Signed

Top fl
I Remend

N I Po

Rig

QUALITY VERIFIED
IC, 01//9

/- -'V Date
.^6" .r .4t '%

a



THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No:

Identification:

1121094943 Test A

One 3"o conduit, one 2"0 conduit, one 1" 0 conduit and

one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #4 (4"0) CONDTIT STEML
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No:

Identification:

1121o-94242- Test A

One 3"o conduit, one 2"0 conduit, one l- o conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #1 (3"0) CONDUIT SiELM

TC NO. LOCATION (CONT.)

~220 On the side of the conduit system, between the support strap
and the conduit.

C~ 21 On the "bottom" surface of the conduit system, 6" right of the
support member.

,222 On the 'bottom" surface of the conduit system, 12" right of the
suport member.

223 On the "bottom" surface of the conduit system, 18" right of the
support member.

224 On the "bottom" surface of the conduit system, 24" right of the
supoart member.

225 On the "bottom" surface of the conduit system, 30" right of the
support member.

,'/226 tOn the "bottom' surface of the conduit system, 36" right of the
support member.

,27 On the "bottom" surface of the conduit system, 42" right of the
support member.

7 228 On the "bottom" surface of the conduit system 48" right of the

support member. fPW
l` 229 On the center of the condulet cver.

230 On the vertical section of the top of the LB. located on the
"outside."

231 On the "outside' surface of the conduit system, 18" below the

surface of the insulated deck, on the LB side of the system.

/232 On the 'inside" surface of the conduit system, 18" below the

surface of the insulated deck, on the LB side of the stem.

233 On the 'outside" surface of the conduit system, 12' below the

surface of the insulated deck, on the LB side of the stem.

234 On the "insidew surface of the conduit system, 12" below the

surface of the insulated deck, on the LB side of the stem.

235 On the "outside" surface of the conduit system, 6" below the

_______surface of the insulated deck, on the LB3 side of the system

QUALITY VRIMED
AW~3

Signed Date
I~o~h sonnt Nne sNted.
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No:

Identification:

11210-9424a3 Test A

One 3"0 conduit, one 2X0 conduit, one 1" 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #1 (3"0) CONDUIT STEEL

TC NO. LOCATION (CONT.)

v/"236 On the 'inside' surface of the conduit system, 6" below the
surface of the insulated deck, on the LB side of the system.

3 7 On the "outside' surface of the conduit system, 1" below the
surface of the insulated deck, on the LB side of the system.

,/238 On the 'inside" surface of the conduit system, 1" below the
surface of the insulated deck, on the LB side of the system.

QUALITY VERIFIED

z;'
Signed E s Not Date

With Excpin as Noted.
71
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THERMOCOUPLE PLACEMENT

Client: Tennessee Valley Authority

Project No: 11210-94943 Test A

Identification: One 3"0 conduit, one 2Xo conduit, one 1 0 conduit and
one 4" 0 conduit.

Thermocouple
Lot Numbers Used:

ITEM INSTRUMENTED: CONDUIT #4 (4"0) BARE #8 COPPER

U3 to the rinht (above) tMe reierence poinm.

Top -1
I Reference

Point

TC NO. LOCATION

47 239 2" to the left of the reference point.
.- 240 8" to the left of the reference point.
4- 241 14" to the left of the reference point.

242 20" to the left of the reference point.
243 26" to the left of the reference point.

244 32" to the left of the reference point.
245 38" to the left of the reference point.
246 44" to the left of the reference point.

247 50" to the left of the reference point.
4-248 56" to the left of the reference point.

249 62" to the left of the reference point.
250 68" to the left of the reference point.

251 74" to the left of the reference point.
252 80" to the left of the reference point.

z-' 253 86" to the left of the reference point.
254 92" to the left of the reference point.
255 98" to the left of the reference point
256 104" to the left of the reference point.
257 110" to the left of the reference point.
258 116" to the left of the reference point.

259 122" to the left of the reference point.
-260 128" to the left of the reference point.

" 261 4 to the right (above) the reference point.
262 10" to the right (above) the reference point.

263 16" to the right (above) the reference point
264 22" to the right (above) the reference point
265 28" to the right (above) the reference point.

QUALITY VERIFIED

Sign ed ffon / a No Date
with Exce tiots as Noted.

re - i- -G o- -I MO, 9rfr
I
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Omega Point Laboratories, Inc.
6868 Alamo Downs Pkwy.
San Antonio, Texas 78238

800-966-5253 FAX 512-647-0615

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

920012

11-18-92

5-18-93

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 -0.06/+2.33 on all 200 channels

Cailibration Performed/Approved by:

Herbert W. Stansbe nicial
Senior Laboratory Technician

0Q o

I

Z
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Omega Point Laboratories, uIcy
6868 Alamo Downs Pkwy.
San Antonio, Texas 78238

800-966-5253 FAX 512-647-0615

Certificate of Calibration

Certification No.:

Calibration Date:

Recalibration Date:

920014

1-693

7-693

Manufacturer:

Model No.:

Serial No.:

Omega Point Laboratories, Inc.

100 Channel DAU

1041

Equipment Description:

Calibration Sources:

100 Channel Data Acquisition Unit with
Fluke Computer Front End

Digicator Digital Calibrator,
Model #CL-466, Serial #703297

PERFORMANCE:

Better than +0.23/+1.24 on all 100 channels

Cailibration, Performed/Approved by:

'Ferbert W. Stansberry II
Senior Laboratory Technician

0W

0

r
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DIGITAL CALIBRATOR
OMEGA ENGINEERING MODEL CL 466-L

SN# 703297

Calibration DateV4/L2/..9

Calibration Frequency: Every <

Next Cal. Due on or before: _________3

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):

- S a / f A5P' n,'m In
R0  O soA AX

-7 9aDs-t,

Ship Date:

Retum Date:

-34Z353
VL/ f /I 3

P.O. #:

Attach calibration label to the Digital Calibrator and any supporting documentation
("As Returned" specifications) to this form.

| OMEGA POINT LABORATORIES

CALIBRATION DATA SHEET
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El' FTOME

April 22, 1993

SUBJECT: Calibration of Digital Temperature Calibrator, CL-466
Omega Point Laboratories Equipment No. 703297

The Certificate of Calibration from Rothe Development, Inc., dated April 15,
1993, noted that the Omega Point Labs Digital Calibrator (#703297) was
received "OUT OF SPECS".

The attached data sheet specified that the 'OUT-OF-SPECS" condition
involved only the Type T readings (out of specs by two points).

Omega Point Laboratories uses ONLY the Type K thermocouples and
therefore, this "OUT-OF-SPECS" condition involving the Type T
thermocouple reading does not apply to any testing performed at Omega
Point Laboratories.

Signed,

Constance A. Humphrey
Quality Assurance Manager
Omega Point Laboratories, Inc.

DATE:



V0

WI 0/A RECEIVING REPORT

CLIENT/PROJECT NAME _________ _ REPORT NUMBER / Z?29 -_va°7

CLIENT/PROJECT NUMBER I f DATE RECEIVED

RECEIVED FROM S o d I/ AAE INSPECTED zZ '?3
tPROJECT LOCATION Omeaa Point Labs INSPECTED BY:

ID.NO. MATL REIM CONTAER EXCEPTION!ACPA

ITEM DESCRIPTION P.O.O N. I.D. | N | Y/N NIEaGRrY REMARKS

- -

FORM
1/29/93 Co



PURCHASE ORDER

Vendor:

Rill To:

Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway, San Antonio TX 78238
(512) 647-5253 FAX: (512) 647-0615

PO Number:

1025-0 |

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.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship VIa F. o B. Date Required Terms

3/23/93 Rothe Truck 4-12-93

Quantity Unit Extended

Item No Description Ordered Price Amount

Calibration Services for:
Digital Temperature Calbrator
Model CL-466
Serial # 703297

"See Special Instructions Regarding
Purchasing Specifications for Qualty
Assurance Requkre
QA Approval e-
Date .3/ 3/9 3 a

Tax

1

1

$152.00

$12.54

I__________________I.

Special Instructions

Please include Certificate of Conformance
and Calibration Data Sheets.

Ordered By: Constance A. Humphrey

Project #: OPL Equipment
Total

Shipping

Tax

$152.00

$12.54

$164.54

Invoice Total $164.54

336

Peter Stemmerman
Rothe Development
4614 Sinclair Road

San Antonio TX 78222

1.

I

.

/g ,V/§/ 7A3 go-



0 oVENDOR PURCHASING SPECIFICATION ANC

QUALITY ASSURANCE REQUIREMENTS

Vendor go t i)e, /ev / p9 xi

PAGE 1 OF 3 Purchase Order No. / oar- Q

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

nX Seller shall furnish all items on this Purchase Order in accordance with

Quality Program approved by Buyer.

2.0 QUALITY VERIFICATION

When additional quality verification activities are required as a condition

to this procurement, invoices will not be paid until satisfactory completion
of such activities. Excessive rejection rates may result in removal from
buyers Approved Vendors Ust.

IE1 Receiving Inspection - Buyer shall inspect items upon receipt to verify

compliance with purchase order requirements. Rejected items shall
be returned at sellers expense.

°] Independent Laboratory Tests - Samples of materials furnished shall
be tested independently for conformance to specification requirements
proir to final acceptance. Rejected materials shall be returned at sellers

expense.
Document Review - Final acceptance shall be based on satisfactory
review of required certifications and other supporting documents.

3.0 CERTIFICATIONS

When certifications are required as a condition to this procurement, the seller

shall furnish one reproducible copy either with or prior to each shipment.

Shipments will not be accepted and invoices will not be paid until certifications
are in buyers possession.



PURCHASING SPECIFICATIONS

PAGE 2 OF 3

VENDOR /6(e H> oosite
PURCHASE ORDER NO. /0 .25 a

Certificate of Compliance/Conformance Required - Certification that materials

and/or services comply with purchase order requirements. Certification shall

reterence purchase order number and traceability numbers (when applicable).

El Certified Test Report Required - Certification that material complies with

applicable material specification(s) and the purchase order. Include actual

results of required tests.

El Certificate of Calibration Required - Certification shall be traceable to National

Bureau of Standards. (Renamed NIST, Nat. Institute of Science & Technology)

4.0 AUDITS/RIGHT OF ACCESS

z 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.

El Shipments shall only originate from facilities approved by the buyer.

g 1 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

I2I 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

E3 The material. eauioment and/or services to be furnished under the orovisions
of this purchase order are involved in the testing of basic components of a

Nuclear Regulatory Commission (NCR) licensed facility. Accordingly, the seller

is subject to the provisions of 10 CFR, Part 21 (Reporting of Defects and Non-

compliance)

3 '



PURCHASING SPECIFICATIONS

PAGE 3 OF 3

VENDOR zX76(C Lop i-t
PURCHASE ORDER NO. I1 a0 S 0

7.0 PACKING/SHIPPING

El All materials shall be packaged in air tight, moisture free containers and shall
be free from all foreign substances such as dirt, oil, grease or other deleter-
ious material.

El All materials and equipment shall be suitably crated, boxed or otherwise
prepared for shipment to prevent damage during handling and shipping.
Wherever practical, equipment shall be palletized for ease of unloading
and storage at destination. each container shall be clearly marked with
buyers purchase order number.

QUALITY ASSURANCE APPROVAL __ ________ DATE 2L4 3

ESOR

3193

3 3 ark



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.
Mj 0olotY Services Division
- Sinclair Rd.
Wbntonio, TX 78222-2099

(512)648-3131

Date: 04/16/93
Control: 556

Company: Omesa Point Laboratories
Contact: Ms. Connie Humphrey
Address: 6868 Alamo Downs Parkway

City: San Antonio, TX 78238

Phone: 647-5253

Item W.0. # Customer P.O. Mfgr. Model Serial No. Description

1 37147 1025-Q

Oived by:

Omega CL-466-L-1 703297 Digital Temp Calibrator

Date:

RDI 3003 
Past 1 of 1 ease(s)

340

Page I of I page(s)RDI 3003



K.?ote 2)evelopmen/, f9nc.

4614 SINCLAIR RD. SAN ANTONIO, TEXAS 78222-2099

512-648-3131 FAX: 512-648-4091

METROLOGY SERVICES DMSION

PRECISION MEASUREMENT EOUIPMENT LABORATORY

TRACEABLE TO NIST
L-
=-

U..
WORK ORDER # 3714 7

RECEIVED FROM 0beSa Point Laboratories

ADDRESS 6868 Alamo Dowrs Parkwiy
San Antonio, TX 782A

CONTACT (NAME) MS- Connie HuwahreY

DATE 03/25/93

PHONE# 647-5253

FAX# 647-615

PURCHASE ORDER* 1025-Q

CUSTOMER COMMENTS TAXA&E 8. 252

REPAIR
OPERATIONAL CHECK
CALIBRATION

rGKT REF #

0R #'s )

QTY.
- - I --- I - I -1 I

MFG PAR 1

T
~E
M

MPG 0ae�a
MFG Omega

MODEL CL-4at-L

SERIAL # 70329S7

TYPE Digital Tei - La..t

ACCES
RCVD. In \v , -@, ;

/472~7 9 CAUBRAnlON RECEIVED IN SPECS.

CALIBRATION DATE INTERVNAL RECEIVED INOPERATIVE

DATE DUE mo L 3 6 1o. W RECEIVED OUT OF SPECS.

DESCRIPTION COST ROTHE TECH. OUR P.O. #

REPAIR LABOR HRS. SERVICE CODE

PARTS TOTAL

REPAIR LABOR

SHIPPING

TEAR DOWN CHARGE

CALIBRATION 5 r .

T^YJ I
�

�v. 
TOTAL - I L�u�

,OMMENTS / L 4 A 79 ,-c</ L)7

PpRI PER/FORME:0- c 00 p(e C, 4 O, o k

LaO 5 oNoc-s D~tv ?2R-3~zl~9S

OVA5L , C: .1 owec ,\1., j
J oy'I

P2LJF

RH. 3 C %

. RDI 2002

SHIP VIA: DATE: RECEIVED BY:

CHARGE * 107

341

C
U
S
T
0
IM
E
R

CONTROL # 5'-4 - ';4

I

t-i c;xyA

I

- i - -
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Rothe Development Inc.

Metrology Services Division
4814 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091

Certificate of Calibration
CAL DATE: 04/15/93

DUE DATE: 10/15/93

ISSUED TO: (mesa Point Laboratories
6868 Alamo Downs Parkway
San Antonio, TX 78238
647-5253

CONTROL: 556 - 8477

MFG

MODEL

Omesa

CL-466-L-1

SERIAL # 703297

TYPE Disital Temp Calibrator

RECEIVED IN-SPECS [
OUT-OF-SPECS M

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

smary NISF Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:

Temperature 74F , Relative Humidity 30X
Test Report Number and Calibration Standards Used

Ref N Model 1 Mfsr Serial I Description Cal Date Int Cal Due

TR 20 5700A FLUKE 4605002 CALIBRATOR 02/11/93 3 05/11/93

TR 30 3458A IP 2823A01926 DItl 03/10/93 3 06/10/93

TR 150 TRC-III IEGA 41007 ICE POINT REFERENCE 11/02/92 12 11/02/93

Te, st Ret; Numbers

mi -- ~st buhs0 - --T1 i ;;
-jl'Fl.Ut- CEERTU W3- a 0l'

* NIST T--ESTI 250839
- ,' NlST -TESTI 248798

-, NWmB Tranmssion

, .. e.-. .--... ..

INSPECTED BY
COMMENTS'
IM. DATA IfD:

# 29755

PROCEDURE/TOL:MFG SPECS
WORK ORDER #: 37147
cUSTOMER PO #:1025-9

'I

t o : ><Ca <:' .W t:.a. ..'< A R/te A frSx* :<S@M.'.> s:.W,,W@,^ 'v ' hh~b, ....... .- ...,,,,,,.......--.

mr-T 111v� x 70��� xnm - - ��

, .. -

-



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA : OMEGA CL-466

WORK ORDER # 37/47

CUSTOMER 2WL•7?LS.

SERIAL 7CA'200

DATE /54pr; l1 Q

TECH # x I

RECEIVED IN SPECS_ RECEIVED OUT OF SPECS 8

RECEIVED INOPERATIVE

TYPE J
-5. 760
-3. 492
0. 000
1.942
7.947

i 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
-2069. 3

- 100.2

:/L700.0
- l to

INCOMING

q qq.v

INCOMING

OUTGOING
- IgqIS

I C1o.

o70. I

OUTGOING
- ci9)8

qO.0loo. i
izvo

OUTGOI4G
- Qq.O

I OD.°

2 C)20.1
2-60.2-

343

TOL
6

.6
6

.6
6

.6
.6
.6
+ 6
.6
.6

TOL
.5

+/- .5
+/- .5

.5
+/- .5

* 5

TOL
+/- 1.2

+ 8
+ 8

+/- . 8
+/- . 8
+/- . 8
+1- .8
+/- . 8
+/- .8

8
+/- .8
+/- .8

+/- . 8



TYPE K
-3. 553

.*0. 000
4. 095
12. 207
20.640
31.214
41.269
50. 633
54.125

TYPE T
-5.341
-4. 149
-2.581
0. 000
1.518
6.647
12. 572
19. 095

-5. 439
-3.378
0. 000
4.277
9.286
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
33.110
68.783
76.358

DEG C
-100

0
100
300
500
750

1000
1250
1350

DEG F
-300
-200
-100

32
100
300
500
700

DEG C
-190
-100

0
100
200
300
390

DEG F
-300
-200
-100

32
100
300
500
750

1000
1250
1500
1800

DEG C
-100

0
100
300
500
700
900

1000

INCOMING
-30I.5
- 2 1I.
- 1-1.0

31.5

INCOMING
- 1Z i.b

- zI
qq.(o

194.7
309. 7

INCOMING
- ,Lf)I

OUTGOING

0
* 4 0.1

-35U I

OUTGOING

-32 -

3oc'.O

7 00.- I

OUTGOING

V.

200.0
?°° C

3 or, L-

OUTGOING

- 'q00.0
-lC>C.o
.320-
QQ.q

1 D50.0
1 (pao
I S00.I

OUTGOING

I00.O

20o.o

344
TOL

.8

.5

.5

.5

.5
+/- . 5

.5
5
.5

TOL
+/- 1.5
+/- 1.5
+/- 1.5

.6

.6
.6
.6
.6

TOL
+/- 1.0
+/- 1.0

.4

.4

.4

.4
4

TOL
7

+,'- .7

.7

.7

.7

.7
+ 7
+ 7
* 7
.7
.7
.7

TOL
+/- . 4

.4
+/- ..4

.4
+/- . 4
+/- . 4

.4
+/- . 4



NV INPUT

MA INPUT

-10
0

10
30
50
75

100

INCOMING
0
5

10
15
20

OUTGOING

- ,co
q -9R

29 .99

74A 9-
1o 0,0 1

OUTGOING

4.ciqg
q .qqq
/6 .0p
;2o oa6-

TOL
.01% OF
RDG+/-2CT

TOL
.01% OF
RDG+/-2CT

345



0/A RECEIVING REPORT

ITEM DESCRIPTION P.O. NO. MWi

IAZX . L26 Q 101

b-IDO 9
-I -

0- .o PS

PkflA~A~

t - T- F- r-I

I1

K

I I

I.D. NO.

SLqEc04

cGIO - p - �cew]
WN1A�ER

ML
YIN

.EM.
YIN

REPORT NUMB ERY oP
DATE RECEIVED 3-VV-A3

-DATE INSPECTED______________

INSPECTED BY:___ ___

INlEORflY

I I

EXOIlPI~ AQCEPTANCE
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s LE oo L~

ak WS 3 a
jSJtLE0O3
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347
Omega Point Laboratories, Inc.

Vendor:

PURCHASE ORDER

Metroplex Metrology Lab
2312 Municipal Parkway

Bedford TX 76021

Bill To: Ship To:

Accounts Payable Constance A. Humphrey

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship VIa F.O.B. Date Required Terms

3/1/93 UPS 3/19/93

Quantity Unit Extended

- Item No. Description Price Amount

Pressure Gauge 0-100 psi
-Serial #92 LE 004

Pressure Gauge 0-60 psi
-Serial #92 LE 001

25' Tape Measure Serial #89LE002
T6" Dial Caliper Serial #0623532
Troemner Metric Weights Class P
Serial #88 LE 003

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requrements.11,,^.
QA Approval

ate . 3// / -W I

1

iI

1
1
1

$25.00
$10.50

$127.50

I - _ --- I-- - I ____ _

Please include Calibration Data and
Certificates of Conformance.

Please return calibrated items no later than
3/19/93.

Ordered By: ConstanCe A Humphrey

Project . OPL Equipment
Total

Shipping

Tax

$0.00

$0.00

$25.00
$10.50

$127.50

$163.00

Invoice Total $163.00

1 .

2.

3.
4.
5.

Special Instructions

I

6868 Alamo Downs Parkway. San Antonio TX 78238
(512) 647-5253 FAX: (512) 647-0615

PO Number:

1023-0

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

. .
.



PHONE Metr (817) 267-4999
F*817)540-1410

INVOJ .2E

METROPLEX METROLOGY
LABORATORY

2312 MUNICIPAA PARKWAY

3849348

Refer to above number in

correspondence regarding
this charge.

I PLEASE REMIT TO P.O. BOX 210249
| BEDFORD, TEXAS 76095-7249 l

SOLD O PoZa nit Lab.
TO 616s Atao Dom4 Payuuw

&n Atn.ow, TX 74238

VIA CUSTOMER P/O NO.

BEDFORD, TEXAS 76021 -

SHIP
TO Same

Ye 0-o 47 - .

TERMS______ F.O.B. BEDFORD. TEXAS

Masters at Repairs and Calibration
of Precision Measuring hotruments

PACKING SLIP

C.-



PHONE Metro (817) 267499
(817) 540-1410

INVOICE

METROPLEX METROLOGY
LABORATORY

Refer to above number in
correspondence regarding

this charge.

2312 MUNICIPAL PARKWAY

PLEASE REMIT TO P.O. BOX 210249
BEDFORD, TEXAS 76095-7249

SOLD.
TO oneyaPAz Lab.

6868 AHAuo DaunW Prepayv
San AnzoniV, TX 71238

BEDFORD, TEXAS 76021 ^ -

SHIP
TO

I,
Same

Zhl-&47 -;

VIA_ CUSTOMER P/O NO. 1 ___ TERMS_____FOB. BEDFORD. TEXAS

Masten at Repairs aEd Calibratlma
of Precision Measuring Instruments

PACKING SLIP

-



.' :'l-

TEST Ne 413541

ETROPLEX METROLOGY LABORATORYr~~i NC RP RA ED P.O. BOX 210248 2312 MUNICIPAL PARKWAY

INCORPORATED BEDFORD, TEXAS 76-7249 BEDFORD,TEXAS 762t1-4621

\ 
~~METRO (817 287499 M

Certificate of Calibration
we cWe.dtLy the accukacY O6 thiL6 McDaniet 0 to 100 Liquid Fitted

PSI Gage, Mod.# None, S/N 92LE004, subdivided in 1 tb.

inctemen-t., popeAty oj Omega. Point Lab., 6868 Atamo Downz.

Pawkway, San Antonio, Texa-. The acchuAacy 06 this in.twumen-t

haz been detertmined 6Aom Re-eAence Standaid which have been

ca)ib'tated fkom MiakteA Standah wW~hich weve cext4Led by The.

: Nationat Ina tituto St.axda and TeCnotogy.

The accuAacy o6 this p.&i gage meet6 at the eLequiJement oj 6

Fedexal SpeceZicationA GGG-G-76E, GG-G-66-B and InAument

IiCaibation Pwocedu~e (I.C.P.) No. D25A. The catibwation

cv cett6ication o6 thiz iLnstumen-t .6 inL compliance withk

JMIL-STD-45662A. Thiz inztAument haz been catiba.ted in an upvLght

po"ition at 12°F 45%RH. MIST Te&t 0t37/229495. Exp .A6:

10-2-93.

Received Condition: In Toeteance

* LABORATORY DISPLAYED INDI- 
1

WEIGffT CArtE PRESSURE DEVIATION OF LIMITS OF

PRESSURE OF PSI GAGE PSI GAGE UNCERTAINTY
10 10 0
20 20 0 0

30 30 0 0

40 40.2 +.2 .1%

50 50.2 +.2 .1%

. 60 60.2 +.2 .1%

70 70.2 +.2 .1%

80 80 0 0

90 90 0 0

100 100 0 0

ai~ej MetA1gL5,

F-oyd PaAzmoxe
Da.te CatL: 3-8-93

.. 
PDate Due: 3-8-94 -V

TEST IN COMPUANCE
WITh MZIL4=D45662AFPx

RL FP/b .

-'. gg



0
QIA RECEIVING REPORT

CLIENT/PROJECT NAME

CLIENT/PROJECT NUMBER 1 1 qLt-44q43
RECEIVED FROM
PROJECT LOCAION. Omega Pon Labs

ITEM DESCRIPTION P.O. NO.

�-1-I-I-r

4 mail Lk,

A" MAU t~e, k,-A t" t.J AL0I

3 l lDIQ
A"M it" I II

I 1 4ot s

a" 4 G , ID
A~~~~ll Qb -I AsI 1

5* &LO14t b ID

at m n

,4"A~AAAA.LL--14" AM ON -

5," I1ar

ID4Q

otAAQ.0o4

0 14lot Q

\4

A
A

REPORT NUMBER I ?-& - V \A
DATE RECEIVED_ __- \___ -_ _

DATE INSPECTED IT - 9-3

INSPECTED BY:

I IC(D CEMT I I I AnnrIPTAMCP I

I.D. NO.

LPaK ~x .

APP I As I

6PT 1O31
tvPT I10

Qkvt k k

APT -
t$PT *:VI~'

3 1 3 1 IOU-C, Iac. o

A
4_

-

a - -. - - - - -

LZ& l ec-

ft3& I 3cGw
6P-r 331

-2-
y

y

MATL

V

RECu
INTEGRITY

I I I , a - -- 4 - -

1

y

y

y

v
v

Iv

I--I

K
YK

1(
*'

y
I I___I - Z &- , 4 4-1 -

Ki_
K
KI I M" Z - .1 - - 4 - 4 -

K
Sc

I .. I I . r-- % , . . - �1�1 I

FORM
1/29/93

L . - 4

X

5ftd

I ~v A-)#o
- IT
-p * c I

.. - . .... -- ACC@DI "0n I H - |REMARKS.--- .1 uu I n-.--EXCEPTIONI.D. NO. Y/N INTEuRnY

S . -

r U-. -I

.
-

. -
L- a U=bo - -. - -I I I-rJ v ,

I , - --- . - - - - - -I .- - -

. szrI
. . -

- -I., -. - - - .

.

- .
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r. w ,,-

EXCEPTION'TgS -
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I
5r)-



0
Q/A RECEIVING REPORT

CLIENT/PROJECT NAME

CLIENT/PROJECT NUMBER l[1 -- K _q-RAJ -

RECEIVED FROM
PROJECT LOCATION-

REPORT NUMBERAl >16 \I).\t.D t
DATE RECEIVED ___-_1___
DATE INSPECTED _ -_ I -__ 3
INSPECTED BY: C!t2 -

P..N. R QANTITY .DNO CNT0 CERT CONTAINER EXCEPTIONSARK

ITEM DESCRIPTION ORDER NO. ORe I.D. NO. NREC T EXCEPTIONS Accept Hoi RE

lft *KWc d Q7+t v K.-

__ --- -- -

IiBt D' &~_ ALIC0 Y

_ =- I -

- -S

___---. 

-

FORM
1/4/89

0

Col
rQ

pa.-Cut A 6-f �L-



PURCHASE ORDER

Vendor:

il l Tn.

353
Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway, San Antonio TX 78238

(512) 647-5253 FAX (512) 647-0615

PO Number:

1014-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:
Dii I W.

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms

12/ 4/93 1 i I I I
Quantity Unit Extended

Q Item No. Description Ordered Price Amount

1. X LB 400-M Catalog pg. A-18 3 $0.00

40 Form 35 Malleabel Iron Unilet
Conduit Outlet Body

2. / LB 200-M Catalog pg. A-18 1 $0.00

2' Form 35 Malleabel Iron Unilet
Conduit Outlet Body
GK 200-N Catalog pg. A-18 1 $0.00

2" Solid Gasket Neoprene
4. aGK 400-N Catalog pg. A-18 3 $0.00

4 Solid Gasket Neoprene
5. V- BPT 103 Catalog pg. X-17 8 $0.00

1V Locknuts
6. $ BPT 106 Catalog pg. X-17 8 $0.00

2" Locknuts
7. BPT 108 Catalog pg. X-17 8 $0.00

30 Locknuts
8. Bpt 110 Catalog pg. X-17 6 $0.00

4' Locknuts

Special Instructions Ordered By: Keny Hitchcock Total $0.00

Project 8: 11210-94943 Shipping

Tax

Invoice Total $0.00

Summers Electric
2400 Brockton

San Antonio TX 78217



PURCHASE ORDER
Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway, San Antono TX 78238

(512) 647-5253 FAX: (512) 647-0615

Vendor:

i -L, Tn-

Rill To:-

PO Number:

t o/y GQ C& I
Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms

1(le 1- 1' *1 I ,.,

uumt ." a.. ^ 1& F~r~

Rem MNo.

,,. W

/ -

'CD,.

Deserlotion

6epi //i SI',
5" %/cl a
£Pr 385 /,

'sPr as 6 Z"f
,g-Pr 3883" f
Btpr 390 o'*
3pr 391 5"

6t& zoo 2'1
C( /00 /"

:4n.'t
P" .'44ap

..

1

F .

t2Va )(- 1 -7

i. X-17,
.tis

to

I 64 -;, R,?d C0.4'4f

601-Zt1 ;?;j eCil4-

Wuardry
Order d

8

3

I0
M P

Price Amount

-.--I -. j I- _ _ _ - i ;- .- I

Spl In1tn
Prowe* lizo-A4R43

- TOTAL

354

. ---- I---



02/19/93 11:59 e05128240419 I 004 355SUMORS ELEC

4Appicafm n
Use to sw ftaadconduitWtolmhaM
Opumg in a ba er mdMw

Seim
V Ihru 4s: ael

5" axnd Om, manble ban

Material
100 shlu 110 ste

101-ODC d1nm 110-DC: ziz
111 and 112- ianable Im

Standard Flish
1O0 s 112fl ine decZIho
101-DC ds 110-uc: dwom ronn

Dinenions
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® 101-DC lin OB-DC. Fk No. S391
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02/19/93 11:55

Ams

9RAAAIQ0
Ij1 003 3 5

SUMMERS ELEC

Covers and Gaskets for Form 35'

Unilte Conduit Outlet Bodies.
Covers Furished wift Sta&esS Steel Fastesrng Screws-

W W p 25 m CU T.psb

metal

- 2.1W-

K75

KmS4
1

1.114
16112
2

2.112
3
2.112
4

S
6

12s&1SO

Kmo
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080 400
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l002 357
m, ED 3502/19/93 11:54

Form 358 Malleable Iron
Unietv Conduit Outlet Bodies.
Thmpreao Typo hr Csewith FR6id Mdetal Conduit ard 1MC;
OP tD e F2or ueWitThreaO igid metal GOndut
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Ia005 3 5 8SUMtERS ELEC

Rigd Conduit And IMC
I I

OA* Bushngs 0
Appicadion Mameabl DrOD -

Used wi kknu to twu tnnate thoed doid ,- .:-,

and IMC to bm , ui sx LtPk. hrC A N C

Roded suiface of buishgpntV md p to S 201 I 1000 2J 1'/u V/i '1

wue uinsi e yea Ion 1 0I. 't I y ails

2M 1' -Y 0 6.5 l'h 'Iu Ph/"

Sizes 204 1 7I T/ 'J 17 /

2 51e lye 1,h 1 2 r7/ i uym 12/½

%h' do 6"~- fmouble iro 2w r B* 5 liL ZYV '"/ i 21/v
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h Rr mdico201 r lha 25 418 3'/' 3
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i

LU I UtIIU 41z ll - w ..--
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205.AL I'' 5* IW 4.7 2V/ B/it V/z

Standard Finish m r * SD u 2zV uV VS

2Q1 thru 212- Mc ekn-m 20-aL r' 21 25 162 33/t 3 ',

201-AL nt 212MAL. pl finish 2MS-AL 3' 25 25.2 4/ 1 3t/

201-DC TiMt 210-0C dunrnte convI 20-a 20 3' 4*/a 3"/

coating 21W1L 5' E* 5 g0 WE 1 4u/

321 21132L 6 fi 5 Di0 e C 1'b t
321 trn~ZinlC Dlie Cast

Dimensimn 2nhl- C 180 lo00 2.7 I,'. '/ V

292-OC yr lon low 43 Iva /u '1i

! Rer to 93mensio- ca z4C 1 so so0 6.5 ills I"6

2D4-OC plr U d 10 53 1¼/ 'h l'K

! e~laO205-C l'h' 5* 100 11. 2'/a ',. 1

Certifications 205-DC r * 5IG 17.2 2'/ V 2'I

i 201 da 212.201-DC dt 21MC. 707C VA' DmA 25 32.0 3/M O/A Z2V

321 du332 FNo.E9391 21-C r C 25 361 3%a 9/i 3

Feded ispcirnfi'on W-F-480: 201 du 212. 2119C 3w 5* 25 4J 4A/a IVW 3,,/u

201 -DC tih 210CC 321 Itru 332 21wc V DA 20 49. 4ff' "

No. UR354 PSic
201-OC du 21 MC,321 thni 330 32 '' !inI I5 J VI

. ill. il

293/377.5944 Fw. ~g/g.

m aw log l .. ,. v
In 5'wi S 12 lV/1i 'h t-

324 1W I D 100 I 1U .I 'h NN

325 BA 5 li0 VI 2/i IV

326 2* 5£i 0 2Yfi ½ 2

327 2'/f * 5 44 31/. Vs 2Y.

32f 7r * 25 U4 WE . 4 26'

323 3W 1* 25 72 4VI VA V/

3309 r 29 75 40/g Y . 3m/u

331 r 1 5 C 3 P/. 1 4'h

332 r 5 5 3a S7Ph 1 5u/1

ow

5128240419FFEB 19 '93 10:54
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Rigid Conduit And IMC
Insidated 'Bushiutgs

A

Malable Irmu
-- UseI di Iowd utM- SeIrfirbs >t-ad nd

caw - NO A t wn ImIc m box

I e Usk s Pks Per C A C Ps*X mga~r poiuts daimp,. Tm wit

301 A 100 low 25 Vt/s im 'hhw

352 / 1 1000 417 Ia 1Y U/r

353 so sm La I Ift' Sizes
50 lh Ii tS~l U 1½J 1, l

354 1'? * 1on LO I___ 
____VA___ ___ ___ __

365 1W hI 110 1U 23/. Iah ' duj Z: 6" aj65le i

366 in 7. N. '/ 2

357 21/a' 25 352 1/; a/. 2/s W- it 4-: ic lb cast
r 25 44 3 I1 I 2V/

3' a 3 via I W, M Ma

370 r u1 5- 152. 5'/y 1'/ 4D/u 361 bu 372: i Einr.L f

37- 5 Isu SW. a5m ted at 1'05C
361A1 thi 372-AL: aiuminu-.' ?ih lsic

Aham 
mgtabe rdmdat 105"

i3AL 'la m0 lIED 1 1 i/l Va 381-DC tpm 370-OC: z.C die O-SE W Pdk1

382-AL log 1o0 1 o 11 IJ/' o D 3  
gumimadm1050

b

331- SJo 21 tA 7 /U 1

354- IV? St tw 31 l'h 31 lu/u Standard Fuish
355-AL 1V Il IOU Ii I . 1 V u ._-

365- r s o 7A 2/ u/u 2 361 inc BIStrKP23

3'7hJ 21e 25 112 T3h 2'/ 361-AL dIm 372AL: in MM

35aL 25 1 31/. 1 2½ 361-DC uim 310 -C chrurnrm =ernun

30aL h'h hn * 2 4 Wu F 3

3M0-AL 4 - 20 3 4J 1 3'J.

3714L DA 6 auD V58 va t/ D4uiensions
371-AL r hi au0 7w l'A - R/ _ _m ___ _en__n

Zinc Die C Peufmeiom

261-D ye 0w0 10NO L7 ill s s / Cb l
mc 'Ile 100 Iweo 42 Iv 3 d 310-OC, hie Ne E391

3n4-c I'd' so 1SW 1./u ede spw6ced0 W-F-4080:

3 1'A 11.1 tV% Vs ll 'J/ 361-DC tm 370-DC

366DC r i 50 17.4 2h '/u 2 Fde No. LR39354

355- C vie hi3 n 2131 . U/u 2'/a 6 -O
3UWC r Nk Z5 3 3cV w/ Vs

3CIWC 3" B* 25 4W 40* Ill 3th

370-DC 4' bh. 20 515 4Y/m YV 3V/a

* .X k UUS. h

14 
Samfeid, CT 05457

33/377 5944 C 21U/3B91-4
1551224419 P M I.006

5128240419 PRE. 006FEB 19 '93 10:55



CONDUIT & FITTINGS
I I

Galvanized Rigid Conduit

Catalog Weight Standard Price
Number Size Per tOO Padcage Per 100

GadOSO 1t2 79 100 118.68
Gal 075 3Y4 105 SO 147.02
Gal 100 1 153 SO 213.06
Gal 12S 1-1/4 201 10 271.26
Gal 150 1-1/2 249 10 339.76

Gal200 2 332 10 441.22
Gal 250 2-1/2 527 10 756.90
Gal300 3 683 10 937.56
Gal 350 3-112 831 10 1152.58
Gal 400 4 972 10 1382.96

Intermediate Metal Conduit

Catalog Number Weight Standard Prie
Type and Size Per 1IW Padtage Per 100

IMC 050 60 100 92.14
IMC 075 82 50 106.38
IMC 100 116 50 157.90
IMC 125 150 10 201.78
IMC 150 182 10 235.70

IMC 200 242 10 322.10
IMC 250 401 10 650.46
MC 300 493 10 838.28

IMC 350 573 10 97920
IMC 400 638 10 1157.64

Galvanized Conduit 900 Ells

Catalog Number Lba. Canon Price
Type and Size 100 uantiy Per t00

ELL OSOGAL90 78 50 927.08
ELLo7SGAL9o III SO 1120.72
ELL IOOGAL9O 191 2D 16S58.08
ELL 125GAL90 312 20 2394.80
EU ISOGAL90 424 10 2859.82

ELL 200GAL90 668 10 4207.38
ELL 250GAL90 t177 1 6939.88
ELL 300GAL90 1850 1 10374.86
ELL 3SOGAL90 2578 1 17971.32
ELL 400GAL90 3216 1 208.46/EA

Galvanized Conduit Couplings

Catalog Lbs. Carton Price Per Full
Number size 100 Ouantity Carton or More

CPLOSO 1/2 13 100 276m
CPLO7S 34 21 SO 339-5
CPL100 1 31 30 479.02
CPLI25 1-1/4 39 25 599.02
CPL150 1-1/2 S 25 75628

CPL200
CPL250
CP300
CPL350
CPL400

2
2-112
3
3-112
4

73
190
2m
366
318

20
25
20
la
12

999.62
22S5M
302620
4044.48
4075.02

Plastic Insulated Bushings

Catalog Number Canon Price
Bridgeport Appleton Size Ouandry Per too

321 8BUSO 1/2' 100 23DO
322 BBU7S 3/4' 100 35.50
323 B81.1O t' 50 RDO

324 BBU12S 1-1/4' 25 90.90

325 BBU150 1-1/2' 25 1162D

326 BBU200 2' 25 2T20
327 BBU250 2-1/2 10 43D.00
328 BBU300 3' 10 480.30
329 BBU350 3-1/2' 5 590.70
330 BBU400 4' 1 72020

Insulated Throat Grounding Bushings

Catalog Number 'ne
Bridgeport Gedney Union Size Per 100

381 BLGO504 96-12 1/2 64020
382 BLG0704 96-34 34' 791.00
383 8LG1104 96-1 1. 951.50
384 BLG1204 96-114 1-1/4' 840.40
385 BLG1504 96-112 -1/2' 880.90

386 BLG2004 96-2 2' 1151.10
387 BLG2604 96-212 2-1/2' 1860.20
388 BLG3104 96-3 3. 2650.00
389 BLG3604 96-312 3-1/2' 3301.00
390 BLG4104 96-4 4' 4200.00

Applacin
Catalog Carton Prim
Number Size Quantity Per 100

GIBSOL 1/2 50 550.00
G1875L 3/4 50 704.00
GIBtOOL I 25 782.00
GIB125L 1-1/4 25 1084.00
GIBtSOL 1-1Q2 25 1184.00

GI1200L 2 10 1578.00
GIB2SOL 2-1t2 5 2806.00
GIB300L 3 5 3670.00
GIB350L 3-1/2 5 4520.00
G6I400L 4 2 5566.00

Male Insulating Bushings - No Locknuts

Catalog Pi
Numb1 Size 06uan8i0 P t0

1-12 Urn so 168C00
314 4' so 203.40

t11. 20 2i3.20

1-114 1-1/4' So 309-60
1-112 1-112' S 40B.60

1-2
1-212
1.3
1-312
1-4

2-1/
3.
3-1/2T
I4

4
4
4
4
4

49120
829h60

1228.0
133720
1919.00

Dana X-1A
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I
Bakelite Insulated Bushings

ASO 1/7 100 64.00A75 34' 100 76.00A100 t' 50 114.00
A125 1-114' 25 224.00A150 1-1u2 25 282.00
A200 Z7 20 360.00A250 2-1/2 20 818.00A300 3' 10 864.00A350 3-1/1 10 1106.00A400 4' 10 1334.00A500 S 5 2836.00A600 8r 5 5476.00

Chase Nipples

.4.- - abg Nue Caon Price
.- l .n6rt Size Ouanity Per 100

CNSO 1102 1/t 100 80.00CN75 1103 3/4' 100 110.00CNtOO 1104 1t 25 225.00CN125 1105 1-1/4' 25 387.00CNI5O 1106 1-1/2' 10 500.00
CN200 1107 2' 5 768.00CN250 1108 2-1Q' 5 1892.00CN300 1109 3' 2 2778.00CN350 1110 3-1/' 2 5778.00CN400 1111 4' 2 9546.00

Offset Nipple

OFN50

Caraoe Number Carton PriceBridgepon ADpdW~ t Size Ouantity Per 100
Malleable Irn -
1 520 OFNSO 050 25 501.30'521 OFN75 075 25 519.50'523 OFN100 100 10 133020*524 0FN125 125 5 1499.00525 OFNI5O 150 5 235120

*5220)C523DC
524DC

5250C

050
075
100
125
150

200

20
10
S
10
10
5

192.40
252.00
301.80
478.40
589.00
868.20

Conduit and Fixture Locknuts

Appleton m

Cataft V C a o n PriceNumber Size Ouantity Per 100
BL38 3Wr 100 39.88BL50 1/2 100 24.50BL7S Y4' 100 43.00BLIOo 1' 50 68.00BL125 1-114' so 94.00
BL150 1.1Q7 50 154.00BL200 2' 50 224.00BL250 2-1Q' 10 625.00BL300 3' 5 800.00BL350 3-1/Q 5 1353.00BL400 4- 5 1687.00

Threaded Close-Up Plugs

Appletron

Cataft Carton PriceNumber Size Ouantity Each
Sc~Mdriv r ~Sbt ~
PLGSOR *fir 100 2.20PLG75R 34' 100 2.66
Recessed

PLG100R 1 50 310PLG125 1-1/4' 2r 3.54PLG150 1-1Q/ 25 5.26PLG200 2' 10 9.10PLG250 2-1/' 5 15.80PLG300 3' 2 2322
Square Head
PLG50S 1/Q 100 220PLG75S 3/4' 100 2.66PLGi00S r so 3.10
PLG125S 1-1/4' 25 4.24PLG150S 1-1/' 25 5.80
PLG200S 2' 10 10.04PLG250S 2-1Q' 5 15.80PLG300S 3' 2 23.22PLG3S0S 3-112 2 3122PLG400S 4' 1 39.00

Plastic Push-Penny Plugs

TOB

Calf 
PriceNumber Size Ouantty Per 100

Plastic Push-Penny Plugs
1470 M/r 100 42.001471 3Y4' 100 46.001472 1 50 63.001473 1-1/4- 50 96.00
1474 2-*1/ 25 126.001475 71 2S 254.00

921117.LP

361
X-1
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Form 35 Malleable Iron
Unilet Conduit Outlet Bodies (continued)

Type LB

LB300-M 3 178.50
L83S0-M 3-112 292.20
LB400-M 4 329.76
LB500-M 5 855.26
LB600-M 6 1379.16

Type LL
LLSO-M 1/2 9.56
LL75-M 3Y 4 11.46
L .1t00-M 1 1724
LL125-M 1-1/4 29.80
LLO50-M 1-1/2 35.38

LL200-M 2 58.32
LL250-M 2-1/2 133.90
LL300-M 3 178.50
LL350-M 3-1/2 292.20
LL400-M 4 356.32

Type LR

LRSO-M 1/2 9.56
LR7S-M 3Y 4 11.46
LRIOO-M 1 17.24
LR125-M 1-1/4 29.80
LRt50-M 1-1/2 35.38

LR200-M 58.32
LRZ2W 2-12 144.70

LR300-M 3 178.50
LR3SO-M 3-1/2 292.20
LR400-M 4 329.76

Type LRL

LRL50-M 1/2 13.06
LRL75-M 34 15 .90
LRL100-M 1 21.02
LRL125-M 1-1/4 44.34
LRLt50-M 1-1Q2 60.80
LRL200-M 2 87.54

Typo T
T50-M 112 11.96
T75-M 3Y4 14.36
TiOG-M 1 21.52
T125-M 1-1/4 31.56
T150-M 1-1/2 42.08

T200-M 2 65.02
T250-M 2-112 140.78
T300-M 3 185.18
T350-M 3-112 344.04
T400-M 4 386.52

Type TA

TA50-M 1Q2 19.86
TA7S-M 3/4 25.56
TA1 00-M 1 33.52

Type TS

TBSO-M 1/2 12.90
TB75-M 3Y4 15.78
TBIOO-M 1 22.46
T8125-M 1-1/4 33.96
TBiSO-M 1-1Q2 44.46
T9200-M 2 69.78

Type X

xSO-M
X7S-M
X1OO-M
x125-M
X150-M
X200-M

112
3,4
1

1-1/2
2

17.42
18.64
30.68
40.14
51.74

106.46

Covers and Gaskets for Form 35
Unilet Conduit Outlet Bodies

Covers Fumished with Stainless Steel Fastening Screws

Domed Cover

Neoprene Gasket
Tear out inner perforated section
to convert to open type gasket.

- Cs

Flat Cover

Cor posse F oe,
Gaske!s

Catalog Number Size P-oce Eacn

Metal Covers - Blank Stamped Steel

K50 1/2 2598
K75 34 3.50
K100 1 -:30
Kt25 1-1/4 S.54

K150 1-1/2 5,.'
K200 2 0. I8
K250 2-1/2 S 94
K300 3 *5-3'

K350 3-1/2 *8 8
K400 4 8.-8
K500 5 73 26
K600 6 *44AO

Metal Covers - Blank Cast Malleable

K50-CM 1/2 4.44

K75-CM 3Y 4 644
K100-CM 1 8.60
Kt(25 & 150CM 1-1/4. 1-1/2 -3.64

K200-CM 2 '6.88
K250-CM 2-1t 2 *9.76
K300-CM 3 *9.76
K350-CM 3-112 35.26
K400-CM 4 35.26

Sold Gaskets - Neoprene

GK50-N 1/2 2.88
GK75-N 3/4 2.88
GKIOO-N 1 3.82
GK125-N 1-1/4 4.80
GK1SO-N 1-t12 4.80

GK200-N 2 5.74
GK250-N 2-112 10.54
GK300-N 3 10.54
GK350-N 3-1t2 *t.96
GK400-N 4 t1.96

Solid Gaskets - Neoprune Not Perforated

GK500-SN 5 36.00

GK6800-SN 6 56.84

Solid Gaskets - Compositon Fiber

GK50-V 112 3.40
GK7S-V 3Y4 3.40
GK100-V 1 3.8?
GK12S-V 1-1/4 5.68
GKI50-V 1-1/2 5.686.80
61(200-V
GK250-V
GK3000V
GK3S0-V
GK400-V

2
2-112
3
3-1/2
4

9.56
9.56

11.94
11.94

If5
-2 ^'
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SUMMERS
/ 7 ELECTRIC CONTROL

2400 BROCKTON
SAN ANTONIO, TX 75217

SOLDTO: 08643800
OMEGA POINT LABORATORIES
6868 ALAMO DOWNS PARKWAY
ATTN: ACCOUNTS PAYA8LE DEPT.
SAN ANTONIO. TX 782`39

SHIP TO:
OMEi1 GA POIN T LAiB JR T0RIB3
2400 BROCKTON

SAN ANTONIO. TX 7821-

.- CO NTAcT FTYE
I I

?0-1014(/KERRY IKERRY IWC I

2 -.IP ,A t kY-~ - A @FRT- ' SLS |T AX - TERMS

'4-FEe-9 93 04-FE3fE-1993 Wi l l CR1 1 PC 778 0)00 i ;th. Net 2.>'tr,

UNE .D. [ANUMBEj V . BIN LOC. N UNIT PRICE |UM| EXTENDED PRICE

- v I$DESCRIPTION UPC

)0I 1 00 0 1 .L '50 0-F- 1;. 2- - .C

G21r ALV COrODUIT

I* ' 0 10 AL 100 08-r--9 3 .30 .

1-ItIN PALY CONDUIT 0 f,103

1 0 1 PP LB200M/ 23-8-2 2.00 5E E
2-IN MALL LB COND DOD 477105

04 1 0 PP K200 29-A -l 5.0? E
2-IN STL COND BODY CO ER 47i40

5 1 0 C1 PP GK200N 2 9-A-2 2.87 E 2.
2-IN NEOPRENE CASKET 43410

/6 8 0 C PT 103 1 2 -6B-4 28.95 C -

1-IN STEEL LOCKNUT 00103

007 8 0 8 )PT *10V/^ ;-4 :1t2- t4 , .: 4 5 .00 :C
2-IN STEEL LOCKNUT 001(06i

PO8 8 0 8 PT 108I / 12--4 95.O0 C
3-IN STEEL LOCVNUT 00108

009 6 0 C6 PT 110 1 2-B -4 175.00 C I

4-IN STEEL LOCKNUT 00110

SUB TOTAL : 88.6
FREIGHT
TAX : 7.E
TOTAL 95-

- . , ..nFORM#0iff1-22Z5 (9-9.

PICKED CHECKED m DATE | | CUSTOMER -
7V BY SIGNATURE 2.O, af MVL-

A driC Of

a14

PAtKNAG

tLjfkJPACr2NG3k w
00'15f4¢'30-1

024-F-9-i :933. 13:5',

II
I; I .1 . n

I

. . *; *v utll



SUMMERS
ELECTRIC CONTROL A divison of

'400 BROCKTON
$AN ANTONIO, TX 78217

SOLDTO: 08643800
OMEGA POINr LABORATORIES

t-868 ALAMO DOWNS PARKWAY
ATTN: ACCOUNTS PAYABLE DEPT.

SAN ANTONIO. TX 782'38

SHIP TO:

'ACK0N234 1

SUP NUMBER : | .- PAGEI

i

0 4 - F EB-1 '! 9 3 1 4 , '.

OMEG POINT LAB RATORIE'0R :)3
6868 ALAMO DOWNS PARKWAY

SAN AN1ONIO., TX 78238

- ... * #- . - - -#§t+t'WE|

L 014Q /KERRY IWC

.;.R---lwPw t ERT d }'TAX - I ; i3 4S RMS

:i4-FEB-1993 04-FEB-1993 Will Call PC 3 232 0 10th, rJet 20th

LIN L.C. UNI PSCI .-..C. -UM EXTENDED PRICE

404 PT 383 1 n -B-1 I

1-IN MALL INS GRD BJS l O03E-3 . I

O 4 0 4 PT 386B 1 2- - 575.55 C

2-IN MALL INS GRD E US I 0 0 t

003 2 0 .'- PT 3 8 8 " 1i- B-1 :. 9'3.00 C

3-IN MALL INS GRD BUS 0O3861

u04 3 3 O BPT3012-B-i o .2.-20.O0 C

4-IN 11QLL INS GRD BUSI 00330

005 4 4 0 BPT 391 Y 4,017.98 C

5-IN MALL. INS GRD BUS 00391

SUB TOTAL
FREIGHT
TAX -

TOTAL

FORM #0101-2250 (9-92

PICKED CHECKED DATE CUSTOMER
PIKE B Y ICSLI I|SIGNATURE!°(1{ \-I

II



SUMMERS
/Z7 ' ELECTRIC

CUSTOMER A dmsion of

VAo

SW3

2400 BROCKTON
SAN JANTONIJ_, TX 78217

SOLDTO: O8b4 3 800
0&-Gq POINT LABORqTORIES
b6868 ALAMO DOWNS PARKWAiY
ATTN: ACCOUNTS PAYABLE DEPT.
SAN ANTONIO. TX 78238

SHIP TO:
0MEGi POItNT LABORATORRIES
6868 P.AMO DOWNS PhRKWA4Y

SAN AINTONIO. T' 7 823E;

PICKED | CHECKED

@FIACM@ G365

[-:PACVJNGiSUPNUMBER | | PAGE

| 1) Li .- 1 2 I

09-F~E-19-3n .120'



mr SUMMERS
ELECTRIC

M: 4 BE-- I i

SOLD TO:

.. L AD i, i ,! 0wtS P.Q4F 4 PAN ;T LTABPWR :-2
- ~58.TE iALAM3 DOWN:-2 P~ir KiAe

34N tAtTOfI!O. TX 7.32- '

CUSTOMER A dS*LE 6
%WS 05-1-1-3E

SHIP TO:

,j

- -..-

3,A�4 -.r� �;:N - - - .- ' - -

r -~ C !- ,
132

D C

PtKD CHECKE | F-- | DATE [ CUSTOMER|

i,

PRICE

1

I,

i

I

I -7

- ... . .

1 , .i, :j iz r , , -:-.Iow'CC I q RrV'- f

':Ii

i. .. I

.. I - I .

- . . ..

i.

j-- -- - -- � - ---. -j --
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SUMMER5
ELECTRIC

4102 East Hwy 332
Freeport, TX 77541

1.
U ,.

CUSTOMER

.

086,43800 .0
SOLD TO: OM EG POINT LABOR(T ORIES

&E68 ALAMP DOWNS PARKWAY
ATTN: AECOUNTS PAYABLiE DEPT.

SAN ANTONIO. TX 38238

A dWSon d

VA
SLDF -367

-."PA*NG SP5NU- '

d5-f EB -19931 15I r!' -

t

SHIP TO:
OMEI,3A POINT LABORATORIES

; ,t.868'ALAMO .DCNS PARKWAY

SAN ATONIG, TX 78238

PICKED CHECKED DATE |77] CUSTWER



UMERS
/ ELU1CTRIC CUSTOMER

3910 S. TNDUSTRIAL DPIVF
AUSTTN. TX 78744

SOLDTO: 08643800
OMEGA POINT LABORATORIES
6868 ALAMO DOWNS PARKWAY
ATTN- ACCOUNTS PAVABLE DEPT.

SAN ANTONIO. TX 78238

SHIP TO:

A dMiuon of

VAE

181603501 | 1

05-FE-8-1993 15:e7

OMEGA POINT LABORATnORIED
6868 ALAMO DOWNS PARKWAY

SAN ANTONIO, TX 78238

* PICKED CHECKED [ 7 7 DATE C | GNATURER

SUDP

--

368



t/L EIECTRIC

M: 2400 BROCKtON
a SAN ANTONIO, TX 78217

CONT AL

It
'N

SOLDTO: 08643800
OMEGA POINT LABORATORIES

6868 ALAMO DOWNS PARKWAY
ATTN: ACCOUNTS PAYABLE DEPT.

SHAN ANTONIO. TX 78238

A &A.M d

sw

08153090 Fi111

2 5 -FEBE3- 19883 1 1:1 8

S' T
r:~)' '~S'HIPI TO:

6 ' --

OMEGA POINT LABORATORIES
6868 ALAMO DOWNS PARKWAY

SAN ANTONIO, TX 78238

BlU W 369
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Q/A RECEIVING REPORT

CLIENT/PROJECT NAME A, a f A 0PGSS

CLIENT/PROJECT NUMBER 11 ;j- 1A94 -3

RECEIVED FROM -u EQ4 -
I-I ir-f%- I frf^ATltnK nmann Pnint I ahb

REPORT NUMBER L 9S% . I' \a- IO
DATE RECEIVED 8 - I a - q3

DATE INSPECTED 4 - I t-q3
IkIDEtT~flnV (1
I- IN- 

v V 
-

W I 
-

-CUID N. CEM. ATYCCEPTANC EAK
MATL ' CD ONAIR EXCEPTON

ITEM DESCRIPTION P.O. NO. I.D. NO. YIN WN WTWRffy REMARKS

Be"rr4 ~ ~ WI_ /.L.i-.
All4 ° p 15 10 _ 4 A - y r - - -- -

_ _ AA I |1/|S A)- L

1t D \ St o l_ _ C AWS Y - -0o - - -

-
.-

t__ 
- - - - - -tt

FORM
1R29193



371
Omega Point Laboratories, Inc.

PURCHASE ORDER

$*A 1!%.

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

6868 Alamo Downs Parkway, San Antonio TX 78238

(512) 647-5253 FAXE (512) 647-0615

PO Number:

1015-Q l

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

qhin To:
Bill To: a r -

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms

2/4/93 I l l
~dU~fhIL7 I Il

2. i/

3.

SAA 1/4'x 2 1/4' Catalog pg. S-5
1/4' x 2 1/4' Sleeve Anchors, Acorn Nut (100 ct.)

Gal 400 Catalog pg. X-16
10' of 4' Galvanized Rigid Conduit

2006S Catalog pg. B-8
Crimp Type Connector Splice Caps Open End
(100 ct.)

Ordered

1

1

1 0

Price

I--. I I
-- -~.-- 1 .I

Special Instructions Ordered By: Kerry H1tc-co9
IProject #: 11210-94943

Total

Shipping

Tax

Amount

$0.00

$0.00

$0.00

Invoice Total $0.00

$0.00

....... W�

vwlJ I 1 Irk-.^r;ntinn



Omega Point Laboratores, Inc.
PURCHASE ORDER

372

6868 Alamo Downs Parkway, San Antonio TX 78238

(512) 647-5253 FAX: (512) 6470615

PO Number:

IoQ5c
Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:

Accounts Payable

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms
- I

I V ./;I

Description

1/jjojjS5 teve AvvA. lots A cor, AjrA

Crl. o 7*(eCc/osw ) 5 c /5-/

Baj~ t1/;cc

�1

Order By: (e"
ftlect #: ad vAI /./ Al - F9/IFy3

Z Dc' C)D AEF

Vendor:

Bill To:

I Item No.

I,

2-

3,

Special Instructions

I

r , 0 , - .

.

I I II

I



SUMMERS
tstLECTRIC CUSTOMER A divson of

V-
SW

2400 BROCKTON
SAN ANTONIO, TX 79217

SOLDTO: 98643800
OMEGA POINT LABORATORIES

6868 ALAMO DOW-NS PARKWAY
ATTN: ACCOUNTS PAYABLE DEPT-.

SAN ANTONIO. TX 78238

SHIP TO:

- ©CKN1 373

,,!PAcG SUPNUMBER' I IPAP

| 0 8- 1 5 3 - 1 . 1 |

4 -F E - 1'9 9 3 , 15: -5 '--

OMEGA POINT LABORArORIES
b868 ALAMO DOWNS PAR-44fly

SAN ANTONIO, TX 7823P
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1S-LP

Concrete Screws
Hex Head

4W l-UU11U t T

Catalog Number Descorition uantity Prie

Zinc Plated Wood Screw. Philiips Flat Head

PFW6x1/2 6 x 1/2 100 1.49
PFW8x3a4 8 x 3/4 100 2.49
PFW1Ox314 10 x 3/4 100 4.20

Brass Wood Screw, Phillips Flat Head

PFWB6xt 6 x 1 100 16.66

Magnetic Chuck

0IJ
Catalog Number Desciption Ouantity Prie

CHUCKw/4 1/4- - 3/4 Long 1 7.06
CHUCKS/16 3/8-1 - 3/4 Long 1 737
CHUCK3/8 5n16-1 - 34' Long 1 937

I

376
Page S-SSGP

Anchors

i

-

Sleeve Anchor Wedge Anchor

Catalog Number Desciption Ouantiy Prie

Drop-ln Anchors

DA1/4x1 1/4xt 100 S5.57
DA1/2x2 1/2x2 50 157.86
DA38xt-1/2 3Y8x1-1/2 100 9420

E-Z Anchors

F-ZANCHORS 50 57.09

Hollow Wall Anchors

HWA1/8S 1/8 S 100 35.71

HWA3/16S 3116 S SO 82.57
HWAI/4S 1/4 S SO 97.43
HWA1/8L 1/8L 100 42.54

Hollow Wall Drive Anchors, Combo Phillips & Slotted Head

HWDA1/8LD 1/8 LD 100 47.57
HWDAi/8SD t/8 SD 100 42.00

Machine Screw Anchors

MSA6-32 6-32 100 28.00
MSA8-32 8-32 100 28.63
MSA1O-24 10-24 100 32.17
MSAI/4-20 1/4-20 100 44.57

MSAS/16-18 5/16-18 SO 77.71

MSA3Y8-16 3Y8-16 SO 112.00
MSAI/2.13 1/2-13 SO 165.94

Nail Drive Anchors, Truss Head

NDAT1/4x3/4 3Y4 100 20.t 7
NDATI/4xI 1 100 23.80
NDAT1/4xi-1/4 1-1/4 100 28.63

NDAT1/4x1-1/2 1-1/2 100 32.37

PE Plastic Yellow Conical Anchors

PAPE1/4x1-1/4 1/4 x 1-1/4 100 6.17

Plastic Conical Anchors

PA8-10x7/8 8-10x7/8 1 4.86
PAIO-12x1 10-12Xt 1 5.06
PA14-16x1-3Y8 14-16 x 1-3/8 1 6.49

Plastic Toggle Anchor

PTATB TB 100 26.43

PTATC TC 100 31.11

Nylon Nail Anchors, Mushroom Head

PNAM1/4x3 1/4 x 3 100 39.77

Nylon Nail Anchors, Round Head

PNAR1/4x1 1/4 x 1 100 14 .66
PNAR1/4x1-1/2 1/4 x 1-1T 100 18.00

Slee Anchor. Acom Nut

SAA1/4x1-3/8 114 x 1-3Y8 '°° 3b5.8
SAA1/4x2-1/4 1/4 x 2-1/4 100 42.06

Sleeve Anchors, Hex Nut

SAH3/8x1-7/B 3Y8 x 1-7/8 50 6494
SAH3W8x3 38 x3 so 84.94

-2L 21 1

Drop In Anchors

Plastic Conical Anchor

--

Machine Screw Anchors

- i

Catalog Number Description Quantiry Prie

SCH3W16x1-1i4 3Y16 x 1-1/4 100 32.89

SHC3116x1-3Y4 316 x 1-3J4 100 38.09
SCH316x2-1/4 3Y16 x 2-1/4 100 47.14

SHC3/16x3-1/4 3116x3-1/4 100 64.91

SHCI/4x1-1/4 1/4 x 1-1/4 100 40.57

SCH1/4x1-3/4 1/4 x 1-3Y4 100 47.06
SCH1/4x2-1/4 1/4 x 2-1/4 100 58.49

SCH1/4x2-3/4 1/4 x 2-314 100 66.06
SCH1/4x3-34 1/4 x 3-3/4 100 86.00
SCH1/4x4 1/4 x4 100 90.00

Wood Screws, Phillips Flat Head

Bit Tips
Phillips

- e
Catalog Number Description Quantity Prie

P8T2 No.2 -1I Long 5 71.43

PBT3 No.3- 11 Long 5 71.23

Magnetic Bit Tip Holder

MAGBITHLD 1 1023

Carbide Masonry Bit

Calaiog Number Cuantity Pnca

MBu91/44 1 3.57

Nail Drive Andjhors



CONDUIT & FITTINGS

I- -

Galvanized Rigid Conduit

Catalog Weight Standard Prie
Number Size Per 1W Padkage Per 100

GalO50 112 79 100 1t8.68
Gal 075 3/4 105 50 147.02
Gal 100 1 153 50 213.06
Ga 125 1-1/4 201 10 271.26
Gal 150 1-112 249 10 339.76

Gal 200 2 332 10 441.22
Gal 250 2-1t2 527 10 756.90
Gal 300 3 683 10 937.56
Gal350 3-112 831 10 1152.58
Gal 400 4 972 10 1362.96

Intermediate Metal Conduit

Catalog Number Weight Standard Pric
Type and Size Per 1W Package Pert00

IMC 050 60 100 92.14
IMC 075 82 50 106.38
IMC 100 116 50 157.90
IMC 125 150 10 201.78
IMC 150 182 10 235.70

IMC 200 242 10 322.10
IMC 250 401 10 650.46
IMC 300 493 10 838.28
IMC 350 573 10 97920
IMC 400 e38 10 1157.64

Galvanized Conduit 900 Ells

Catalog Number Lbs. Carton Prio
TypeandSize 100 Quantity PerI00

ELL 050GAL90 78 50 927.08
ELL07SGAL90 11t 50 1120.72
ELL iOOGALSo 191 20 1666.
ELL 125GAL90 312 20 2394.80
ELL 150GAL90 424 10 2859.82

EU. 200GAL9O 666 10 420738
ELL 250GAL90 1177 1 6939.88
ELL 300GAL9o 1850 1 10374.86
ELL 350GAL90 2578 1 17971.32
ELL 400GAL50 3216 1 208.4EA

Galvanized Conduit Couplings

Catalog Lbs. Carton Pric Per Ful
Number Size 1O Quatntir Can or ore

CPL00 112 13 100 2768J
CPLO75 3f4 21 sO 339.56
CPLiOO 1 31 30 479.02
CPLi25 1-1/4 39 25 699.02
CPLtSO 1-1t2 5 25 75628

CPUOO .2 73 20 39.62
CPL250
CPL300
CPL3SO
CPL400

2.1/2
3
3.112
4

190
238
356
318

25
20
Is
12

221 SA
302620
4044.46
407S.02

Ca.-L- W

Plastic Insulated Bushings

0umbe farn
Bridgeport Appleton

321
322
323
324
325

BBuso
BBU75

BBU100
6BU125
BBU150

Size

1IT
3/4'
1.

1-1/4'
1-112

Ouanaty Per too
100
100 3550

so 67.00
25 90.90
25 1162D

326 BBU200 2' 25 21320
327 8BU250 2-112' 10 430.00
328 BBU300 3' 10 480.80
329 BBU350 3-1/2' 5 590S70
330 BBU400 4' 1 720n2

Insulated Throat Grounding Bushings

Cataloo Number Prime

Bridgeport Gedney Union Size Per 100

381 BLG0504 96-12 12' 640.20
382 BLGO704 96-34 34' 791.00
383 8LG1104 96-1 1. 961.50
384 BLG1204 96-114 1 .1/4' 840.40
385 BLG1S04 96-112 1-ItQ 880.90

386 BLG2004 96-2 2' 11S1.10
387 BLG2604 96-212 2-It' 186020
388 BLG3104 96-3 3' 2650.00
389 BLG3604 96-312 3-l2' 3301.00
390 BLG4104 96-4 4' 4200.00

Appleton

Catalog Carton Price
Number Size Ouantry Per 100

GIBSOL 112 50 550.00
G1875L 3/4 50 704.00
G1BOOL 1 25 782.00
G8125L 1-1/4 25 1084.00
G0B150L 1-1/2 25 1184.00

GIB200L 2 10 1S78.00
GIB2SOL 2-112 5 2806.00
G18300L 3 5 3670.00
GU33501 3-1/2 5 4520.00
G1B400L 4 2 5566.00

Male Insulating Bushings - No Locknuts
--nop"M

Union 4

Catalog
Number size

Carton1 Price
Ouandtv Per 100

1-12 1/? 50 168.00
1-34 34' so 203.40
1-1 1. 20 26320
1-114 1-1/4' 10 309.60
1-112 1-112 5 406.10

1.2
1-212
1-3
1-312
1.4

2-1/
31
3-l'
4.

4
4
4
4
4

4912X
829.60

1228.60
133720
1919.00

. rp
aae X-16

11-If

a1
i 4)
it

- .

size
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BUCHANAN
le w -

Pre-insulated Splice Caps

w '1
Catalog Carton Price
Number Desacpbon Quantity Per 100

2002 Splice Connector 50 22.72

Splice Caps and Insulators
Copper Steel

2006S.2011S 2008S 2007 2014

Catalog Wire MPnimum
Number Range Quantity Unit Price

Crimp Type Connector Splice Caps - Open End

2006S 2s18- 2s12 100 C 8.52
2006SB Bulk tOM M 76.12
2008S 2318- 2s12 100 C 8.78
201tS 4512 or 2st 0 50 C 22.56

Snap-On Insulators For.

2007 2006S 2008S 100 C 16.62
20078 Bulk tOM M 145.18
-01 4 2011S 50 C 34.68

B-Cap Wire Connectors

Catalog Wire Mnimum
Number Range Quantity Unit Price

3-Caps Packaged In Cartons

Si - I 24- 12Yelbow 100 C 12.44

B2 -1 22 -a Red 100 C 16.70

84 -1 12 - 8 BluetG 50 C 37.98

B-Caps Packed Bags Inside Bucket

SI * 25 24 - 12Yellow 2500 U t16.80

B2-25 22-8Red 2500 M 153.00

3-Cape Packed In Bags

B1B
92B
949

24 - i8 Yellow
22-18 Red
22 - 6 BluetG

500
500
250

U
U

101.54
13334
304.60

Non-Metallic Cable Connectors
Compare the ease of the Nifty t050
with screw-type connectors. WitM Mie
Nifty t050 there are no screws. !Ock

nuts, or clamps to handle or work
loose. Every installation is light.
vibraton-proof. and rust-proof.

Descripbon Price Per 100

NM Cable Connector - One Piece

1050 Plier Crimp Type 3480

B-Tap Cable Connectors

Catalog Number Wire Range Price -acn

BTC30-12 3/0 -12 *386
BTC354-I0 350 - 10 :8.00
BTC350-2/0 350 - 2a0 64 28
BTC4/0-6 4/0 - 6 24 42

BTC500-4 500 - 4 69 94

N-Cap Wire Connectors

Catalog Number Color Wire Range Price -acn

Ni-I Grey 22 - 14 3598
N2-1 Blue 22 -14 7.78
N3-1 Orange 22- 14 9.is

N4-1 Yellow 18 -12 *0.58

N6-1 Red 18 - 10 1 5.58
N8-t Grey 18-8 30.98

Ni-B Grey 22 -14 55;90
N2-B Blue 22 - 14 65.90
N3-B Orange 22 -14 8"'90

N4-B
N8-B

Yedlow
RedS

18-.2
t8- t0

912.90
127.90

Pag^---nn

.
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Q/A RECEIVING REPOI

CLIENT/PROJECT NAME bAOM- C409
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380
omega Point Laboratories, Inc.

PURCHASE ORDER

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

DHll T^. Ship To:Dill l0.

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms
- - I I I

I UPS
I A I1 I --.. ..... I . .-

Description

B 907-10 Catalog pg. K-2
Kindorf Channel
10' of 1 1/2' x 3/45 x 14 ga.
LL 200-M Catalog pg. A-17
Form 35 Malleabel Iron Unilet
Conduit Outlet Bodies
APP GK200N Catalog pg. A-1
20 Neoprene Gasket
APP K200 Catalog pg. A-1
Metal Covers
Blank Cast Malleable

8

8

I .
Special Instructions

2

2

2

Ordered By: Kerry Hitchcock

Project #: 11210-94943

$0.00

$0.00

$0.00

Total $0.00

Shipping

Tax

Invoice Total $0.00

I 2/9/93

Item No.
-I - - I .

1.,1

2.

3. /

6868 Alamo Downs Parkway, San Antonio TX 78238
(512) 647-5253 FAX: (512) 647-0615

PO Number:

| 1016-0 l

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

IIII
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:Omega Point Lbratories, Inc.
.. . I .1 .

PURCHASE ORDER '.
'GA op

A&V M

BIU To: Ship To:

Accounts Payable

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required T rms

I -ci-o'3 I Vf's I 7I I
. - I .. -: I -fE I xt1nau

Description

Quantity
Ordered

unit
Price

I

B 9o7 10 I4;iJo~ Cle 7w1 }

0 2-00-vA ,
t~e 35 rMo.1ek -rro-t U

Cb41 + Ou,+fet Fo4ee

4(Z ooeP kn ftcsrJ CrsuBlL~~~.2 CC 51'~ t -

2..@ to"
e CL &

2-

z
2-

- .i ;

Order Bo y t
r T

1// A d -7Y5K

Amoent
Amnount

TOTAL

Item No.

I .

21

.3'

Spl iructionS

586 Alamo Downs Paurkway, San Anitonio TX 78238
(512) 647-5253 FAX: (512) 647-0615

PO Number:

Invoice, correspondence, al
shipping papers, and packages
must reference P.O. number.

I I

.



- SUMMERSSERS CUSTOMER A^NuMM

OM . 2400 ERO'FKTON
SAN ANT'BNTO, TX 79217

SOLDTO: 08643800
OMEGA POINT LABORA-TORIES -

6868 ALAMO DOWNS PARKWAY

ATTN: ACCOUNTS PAYABLE DEPT.
SAN ANTONtO, TX 782r38

pCK 382

PNGt SUP NUMBEW .| PAGE

-8E1 58659 | |-

09-FEB-199-. 0'8:c-

SHIP TO: ......... .' r 'i

OMEGA POINT LABOR tR I ES

' -868 -ALAMO DOWNS P.KWAY

SAN AC 0 rlO. TX ,8 2.23!S

,II, I I

,- -. \< 1Ž~f C HECKED
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M. 2400 BROCKTON 1,

SAN ANTONiO, TX 78217 '
0 -

SOLDTO: 0643800
OMEGA POINT LABORATORIES

i I6868, ALAMO DOWNS PARKWAY
ATTNI ACCOUNTS PAYABLE DEPT.

'- SAN ANTONIO, TX 78 2 38

. ,1
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.- .

lT-lACMD 383
SUPS

ING g;UP UMBER |. PAGE|

1 5 8 6 5 0 1

FEB-1993S 03: X
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Page A-18 APPLETON

Form 35 Malleable Iron
Unilet Conduit Outlet Bodies (continued)

Type LB

LB300-M 3 178.50
LB3S0-M 3-1/2 292.20
LB400-M 4 329.76
LBSOO-M 5 855.2
LB600-M 6 1379.16

Type LL

LLSO-M 1/2 9.56
LL7S-M 34 1 1.46
LL100-M 1 17.24
LL12S-M 1-1/4 29.80
LL150-M 1-1/2 35.38

LL200-M 2 58.32
LL250-M 2-1/2 133.90
LL300-M 3 178.50
LL350-M 3-1/2 29220
LL400-M 4 356.32

Type LR

LRSO-M 1/2 9.56
LR7S-M 3Y4 11.46
LRtoo-M 1 17.24
LR125-M 1-1/4 29.80
LRISO-M 1-1/2 35.38

LR200- 58.32
cm 2-1t2 144.70
LR300-M 3 i78.50
LR350-M 3-1/2 292.20
LR400-M 4 329.76

Type LRL

LRLSO-M 1/2 13.06
LRL7S-M 34 15.90
LR.100-M 1 21.02
LRL12S-M 1-1/4 44.34
LRLt50-M 1-1/2 60.80
LRL200-M 2 87.54

Type T

TS0-M 1/2 11.96
T75-M 34 14.6
T100-M 1 21.52
T125-M 1-1/4 31.56
TiSO-M 1-1/2 42.08

T200-M 2 .02
T250-M 2-1/2 140.78
T300-M 3 t85.16
T350-M 3-1/2 344.04
T400-M 4 385.52

Type TA

TASo-M 1/2 19.86
TA754- 3Y4 25.56
TA100-M 1 33.52

Type Ts

TB504- 1/2 12.90
T875-U 3(4 15.73
T~B0-M t 22.46
TW2i-U 1-1/4 339
TBISO-U1 1-1t2 44.46
T8200-M 2 69.73

Type X
T7X4

-I 6 -
..

.,K.I

r~ I
kI

1/2
34
1
1.1/4
1-1/2
2

16.94

20.9
40.14
51.74

106.46

Covers and Gaskets for Form 35
Unilet Conduit Outlet Bodies

Covers Furnished with Stainless Steel Fastening Screws

(t~L.
Domed Cover

Necorene Gasket
Tear out inner perforated secton
10 convert to -open type' gasket.

F at Cover

Czr-zos:.e ~ oe,
GasKe-s

Catalog Number Sze :-ce -ac-

Metal Covers - Blank Stamped Steel

K50 /2 298
K75 314
Kt100 ¶ :3C
K125 *-1/4

K150 -i/2 -

K200 2 *O'S
K250 2-1/2
K300 3 5-4

K350 3-1/2
K400 4 *3 73
K500 5 -3 :
K600 6 44 X

Metal Covers - Blank Cast Malleab

KSO-CM 2 4 I:4
K75-CM 3/4 4-
K1100-CM t 3.60
K1(25& I50CM 1-1/4, -t/2 3.64

K200-CM 2 68
K250)-C 2-1/2 9.75
K300-CM 3 *9.76
K350-CM 3-1/2 35.26
K400-CM 4 3526

Solid Gaskets - Neoprene

GK50-N 1Q2 2.S8
GK75-N 34 2.88
GK100-N 1 3.82
GK125-N 1-1/4 4.80
GK150-N 1-1/2 480

GK200-N 2 5.74
GK250-N 2-1/2 -O.5'
GK300-N 3 '0.54
GIOS0WN 3-1/2 - -.96
GK400-N 4 ".96

SolNd Geaket - Neopree Not Ptwted

GKSOO-SN 5 36.00
GKW0-SN a 36.84

Sold Gaskets - CompoeWon Fbw

GK50-V 1t2 3.40
GK7S-V 3t4 3.4O
GK100-V 1 3.87
GK#12-V 1-1/4 5.68
GK150-V 1-1/2 5.68

61300-V
GK650-V

GK4MV

2-1/2
3
3-1/2
4

6.309.56
9.56

11.94
11.94

385
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KINDORF-0 Kl-2

Steel Nut

B910

Catalog Number Thread Size

8911

Price Per 100

Without Springs - For All Channois

8910-1/4 1/4 120.60
8910-5Y16 5/16 136.00
B910-3Y8 3Y8 132.60
8910-1/2 1/2 135.70

Without Springs - For All Channels and Spot-Type Concrete Inses

B914-1/4 1/4 118.00
B914-3Y8 3Y8 124.20
B914-1/2 1/2 131.40
B914-3/4 3Y4 202.40

With Springs - For 1-1/? Deep Channel

B911-1/4 1/4 139.50
8911-5/16 5/16 185.40
B911-3/8 3Y8 162.50
B911-1/2 1/2 162.80

With Springs - For 3/4" Deep Channels

B912-1/4 1/4 150.60
B912-5/16 5/16 185.40
B912-3/8 3Y8 165.90
B912-1/2 1/2 193.00

Channels

B-906 _______ 8900(12ga.)
B-906-ALq :L t:| 900-M (14 ga.)

B-900-AL

17/32" dia. bolt holes on 1-1/2"

B-907 E )-905(12ga.)
8-905-M (14 ga.)

Catalog Number Dimensions Price Per 100 Feet

Solid Bass

8900-10 1-1/2" x 1-1/T x 12 ga. 533.10
8900-20 1-1/2 x 1-1r x 12 g. 50020
8906-10 1-1/2x Y4 x 14 ga. 325.40
B906-20 1-1/ x Y4 x 1 4 ga. 325.40

17/32"Diameter Bolt Holes On 1 1/R Centers 3/4" From End

B905-10
B905-20
B907-10
B907-20

1-1/Q" x 1-1/2 x 12 ga.
1-1/2 x 1-1/2 x 12 g.
1-1/2" xY34 x14ga.
1-1/Q'xY 14'x 14ga.

581.80
58130
377.50
377.50

*1Lay-In Pipe Hanger

Catalog Hanger p
Number Size Rod Size Per 1l00

C149-1/2 1/2 1/4 302AO
C149-34 3/4 1/4 326Ao
C149-1 1 1/4 401.60
C149-1-1/4 1-1/4 1/4 68.
C149-1-1/2 1-1/2 1/4 SQ3AO
C149-2 2 1/4 553-9°
C149-2-1/2 2-1/2 3/8 721.40
C149-3 3 3Y8 72.00

C149-3-1/2 3-1/2 3Y8 876.00
C149-4 4 3Y8 1648.10
C 149-5 5 38 2003.20

Single Bolt Channel Pipe Straps

,,O

Catalog Steel Pce
Number Size Thickness Per 1 00

Galv-Krom Straps

C1OS-3/8 038 14 ga. 165.20
C105-1/2 050 14 ga. 146.50
CIOS-3Y4 075 14 ga. 163.70
C10S-1 100 14 ga. 177.50

CIOS-1-1/4 125 14 ga. 203.70
C10S-i-11 150 12 ga. 225.30
C10S-2 200 12 ga. 244.60
C01S-2-1/2 250 12 ga. 309.30

C10-S3 300 12 ga. 334.30
CIOS-3-1/2 350 1/8 418.30
C105-4 400 18 460.00
CbS-S 500 1/8 656.00
CtOS- 600 1/8 834.40

EMT Straps

C106-1/2 050 14ga 146.30
C106Y4 075 14ga 164.60
C10-1 100 14ga 179.30

C106-1-1/4
C106-1-1/2
C106-2

125
150
200

14ga
14ga
14ga

196.00
218.80
233.50

OFr.I- . � -

jl
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Page A-17
g2111e-LP

FM7 Blank Covers and Gaskets

Cast Grayloy-Iron Cover

Stamped Steel Cover

Solid Gasket

Catalog Number Body Size Price Each

Cast Grayloy4ron Cover
- - 4.45

1/2
3/4
1

4.46
5.42
8.60

11.46
11.46

1-1/4
1-1/2

16.8816.87
19.76
19.76
2958
29.58

170F
27OF
370F
470F

k 576F

F 70F
.70F
870F
970F

I 970F

2
2-1/2
3
3-1/2
4

Cast Grayloy4ron Cover with Gasket

170FG 1/2 8.64
270FG 3Y4 9.86
370FG 1 14.78
470FG 1-1/4 1932
570FG 1-1/2 1932

670FG 2 26.90
870FG 2-1/2 34.86
870FG 3 34.86
970FG 3-1/2 49.64
970FG 4 49.64

Stamped Steel Cover

170 1/2 2.90
270 3/4 3.50
370 1 4.80
470 1-1/4 5.76
570 1-1/2 5.76

670 2 10.18
870 2-1/2 15.94
870 3 15.94
970 3-1/2 18.78
970 4 18.78

Solid Gasket

GASK571 1Q2 2.88
GASKS72 3/4 2.88
GASKS73 1 3.82
GASK574 1-1/4 4.80
GASKS7s 1-1/2 4.80

-5.7;
3ASKS76
GASKS78
GASKS78
GASKS79
GASKS79

2
2-1/2
3
3-1/2
4

5.74
9.56
9.56

12.08
12.08

Type C

Form 35 Malleable Iron
Unilet Conduit Outlet Bodies

Threaded Type for use with Rigid Metal Conduit and IMC

Type E

Type LB

Types
LL

Type TB Type X

Catalog Number Hub Size Price Each

Type C

CSo-M 1/2 9.56
C75-M 3(4 11.46
Cloo-M 1 17.20
Ci25-M 1-1/4 29.80
C150-M 1-1/2 38.86

C200-M 2 64.06
C250-M 2-1/2 133.90
C300-M 3 178.50
C350-M 3-1/2 292.20
C400-M 4 329.76

Type E

ESO-M 1Q 12.10
E75-M 3/4 18.96
E100-M 1 20.88

Type LO

LB5O-M 1/2 9.56
LB7S-M 3Y4 11.46
LI100-M . 1720

1-1/ 295n
LB12S-M
LB150-M
LB25-M
MBsO M

1-1/4

2
2-1/2

29.80
38.86
64D14

133.90

c

i
i
III
i
i
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Q/A RECEIVING REPORT

CLIENTIPROJECT NAMEA,\Q- a-
CLIENT/PROJECT NUMBERIL2g ....

RECEIVED FROM
PROJECT LOCATION--O :W-- - - - --

REPORT NUMBER I \? O1 PL
DATE RECEIVED t1/

DATEINSPECTED I

INSPECTED BY:-O--ax
~~~- - - - .w

P.O. NO. O1l QUANTITY CN!RL CERII. CONIAINER ACCPANEREMARKS

ITEM DESCRIPTION |ID. NO MA|I| RECID EXCEPTIONS

ORDER -OqdettRocd 0.0. - IN YIN INrEGnIT Accept Ho, Rlje; i

ct - - - - - .,

- --

-~ 
-- -

-- 
--

- - -

-~ 
-. -

. ---- 
-

.- 
- -

EQoM
IIV619

coS
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PURCHASE ORDER

-ndAnr!

gill 'Tn.

Omeg Point Laboratones. Inc. 3 8 9
6868 Alamo Downs Parkway. San Antonio T( 78238
(512) 6475253 FAX- (512) 647.0615

PO Number:

92470 ]

Invoce, correspondence, all
shipping papers, and packages
must reference P.O. nunber.

Ship To:

Accounts Payable

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms
- . I

110/8/92 1

|Item No.

of1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

____________________________________ I

Special Instructions

Description

5 MALL LB COND BODY
1 MALL LB COND BODY
So SHORT RADIUS 90° ELBOW
la SHORT RADIUS 90° ELBOW
2 SHORT RADIUS 90° ELBOW
5' RIGID CONDUIT
le RIGID CONDUIT
28 RIGID CONDUIT
5 COUPLING-GALV
le COUPUNG-GALV
26 COUPUNG-GALV

#8 C sp l S Regarding
Purchasing Specificati- ns for Quality
Assurance Rquire
QA Approval CE btl
Date Ic>/S /q -

1

.a -

Order By. KERRY HITCHCOCK

INCLUDE CERTIFICATES OF COMPLIANCE

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

TOTAL

$0.00

Pete
Summers Electric
2400 Brockton

San Antonio TX 78217

I -- I - - I X *

A016 V

-

III I

Prologt #- TVA



.P %m w safw 3amI Sa

FIZAiELECTRIC

- N ANf i .. Li. lX .'I /,

CuSTOMER A dfl d ---- 330

Q L l;; '; 9 . ' " :; I

SOLD TO:
,..i dL.4 -'d 0 Q

~M -: A ;4 L:i.04 L A 8 L:Xt '~ L'Ko,1 !S

:-dtb8 ALR.U VONWU4: rRK (.M4Y

,,, pN: %Niu. rx !'.3e

SHIP TO:

UMEu i; 'U tNt LAOL Jl' K!cKI1E'
c odbu P;AL UUWNtS P14KKWAY

V-

OL '

t I

! fl

i

I

i

i
I

I

F
iI
i
I
i

*4
.,P -
I .

I
i
I
II
i

iI
I

I
ii

I
I

I .

I .

.'i

j

-i

. ,

, i

- I

I -

PICKED
BY

Wit; ri A r U 10 . X -- 6 'i Q

.N (I 1 ;

I

I

i
i
i

. I
i

. I

i

1. i
.11- I

iI
i

1i

i
I

,. . i
I
I

i
i

I

I

I

II

i

I

i
i

I
i

II
I

I&



- v-SUMMERS
F Ts ELTRIC

- - -CUSTOMER

SOM: 8860 SCRANTON
HOUSTON. TX 77075

SOLD TO: 08643Q00 Si

OMEGV'POIN4TLABORATORIES
6868 ALAMO DOWNS PARKWAY
ATTN: ACCOUNTS PAYABLE DEPT.
S'N ANTONIO, TX 78238

A divimo Ot

A-3a

PACK PAG1

|7 ' P 153OC1 NUMOER ', m

10-FEB-1993. 10:48

HIP TO:

OMEGA POINT LABORATORIES
6868 ALAMO DOWNS PARKWAY

SAN ANTONIO. TX 78238

I.
I,

outworn r 7I'ln ATP F^ t, I7 CUSTOMER r
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GOLD S St DELIVERY, INC.I

I

I

I 2401 BROCKTON
SAN ANTONIO, TEXAS 78217

(512) 822-48653
2100 DENTON DR., SUITE 9104

AUSTIN, TEXAS 78750
(512) 339-7122

I 
--- - , . I

.4 l-- TV --. t I

.. ~~~~ . . i - .- - - . . . .. . ... . ..

C,v
Cw

Gw

/ m>/7 I
| 17649b

Om v-I / ""I

TYPE OF OELIVER
914 1w. Q2hr. (J 1w

r .CQNIGNEES I

NO.

a.,, 5 iCONSIGEE

cfTY I

ATTENWON
OR RMl. NO. I

.WEow I

/.)n '- - III

i

iI
iI

I
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* 7

October 15, 1992
CERTIFICATION OF COMPLIANCE

umega point Labs
6868 Alamo Downs Pkarway
San Antonio, Texas 78238
Attn: Kerry

Customer Order No. 9247Q

Materials: Misc. electrical conduit and fittinas.

Item No. Qty Ordered Description

6 5" Mall LB Cond Body
6 17 Mall LB Cond Body

3. 6 S5 Short Radius 90 Elbow
r6 I Short RadiAus 90 Elbow

6 2" Short Radius 90 Elbow
6. 90' 5" Rigid Conduit
7 120' 1" Ri.gid Conduit

60' 2" Rigid Cond-uit
6 5" Coup0ing - Galv

C. 6 1" Coupling - Galv
'1. 6 2" Coupling - Galv
12. 500' f8 Copper Bare .Wire

.h.s is to certify that the materials shipped to fill the above order has been

manufactured in accordance with standard manufacturing procedures and spec-

ifiction for this product.

5MMERS ELECTRIC

Pete Hernandez

2400 BROCKTON
SAN ANTONIO, TEXAS 78217

105128240419 SL]CCERS ELEClO lS1:-92 12: 22



Q/A RECEIVING REPORT
.,A

CLIENT/PROJECT NAME 7_ __ __ ___

CLIENT/PROJECT NUM ER // /O- -p

RECEIVED FROMm, £K,.; J

PROjECT LOCATION - Omea Point Labs

REPORT NUMBER.! - /IL}1
DATE RECEIVED _______ ________
DATE INSPECTED

INSPECTED BY: A

I- 9 - 00



6/- @

°.AI%0

CLIENT/PROJECT NAMI

CLIENT/PROJECT NUMI
RECEIVED FROM-
PROJECT LOCATION Omean Point I a

REPORT NUMBER
- DATE RECEIVED-
2, DATE INSPECTED

INSPECTED BY:-

FORM
1129/93

0/A RECEIVING REPORT
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400 I
Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway, San Antonio TX 78238
(512) 647-5253 FAX: (512) 647-0615

PURCHASE ORDER

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

DIII TY-

PO Number:

1006-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.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms
I II

| 1/18/93 | Truck-Central
I I Dsrpo

Item No. IDescription

1.
2.
3.
4.
5.
6.
7.
8.

-9--
10.
11.
12.

4" steel conduit 10' length
3" steel conduit 10' length
_ZLgteeLcQnduit 10' iength- -. -

1-1/2" steel conduit 10' length
1" steel conduit 10' length

_3" aluminum conduit 10' length
4" steel LB w/ gasket & cover
3" steel LB w/ gasket & cover

-2! steel LB w/ gasket & cover.--
1-1/2" steel LB w/ gasket & cover
1" steel LB w/ gasket & cover
3" aluminum LB w/ gasket & cover

Continued on second page

dI
1
1
I

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

__ _ _ _ _ _ _I- - - .1 A .1I - - - -F

Special Instructions Ordered By: Aerry ndchcouc
Project #: TVA

Total

Shipping
Tax

I Invoice Total $0.00

III

$0.00

1"ese- C ze e&e
«C ma/1

;Ct +, f-
cMa nIM~

Afet / o f Ali

I I/I 8siv



PURCHASE ORDER

Vendor:

Summers Electric
2400 Brockton

San Antonio TX 78217

nail i-.

Omega Point Laboratories, Inc

6868 Alamo Downs Parkway, San Antonb TX 78238 0
(512) 647-5253 FAX: (512) 647-0615

PO Number:

1006-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Ship To:111 SW.

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms

1/19/93 ITruck-Central 1-18-93 l

Quantity Unit Extended

Item No. Description Ordered Price Amount

13.
14.
15.
16.
17.
18.
19.

4" steel conduit 900 radius
3" steel conduit 90° radius
2" steel conduit 90° radius
1-1/2" steel conduit 90° radius
1" steel conduit 900 radius
3" aluminum conduit 900 radius
bare copper - 500' length

order total

1
2
1
1
1
1
1

1 $505.05

- - .- .1 - * . !.L....J.. r I

Special Instructions Ordered By: .erry rndcnK

Project T: TVA
Total

Shipping

Tax

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$505.05

$501.05

$41.69

Invoice Total $546.74



- .- - .-- - . - - - - .- - - - .-,

- SUMMERS
ELECTRIC CUSTOMER

SHIP TO:
OMEGA§ POINT LA10RPTORIES

b868 ALAMO DOWNS PARKWAY
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Stamped Steel Cover

Cast Grayloy-lron Cover

Solid Gasket

Catalog Number Body Size Price Each

Cast Grayloy-Iron Cover

170F 12 4.46
270F Y4 5.42
370F 1 8.80
470F 1-1/4 11.46
570F 1-1Q2 11.46

670F 2 16.88
870F 2-112 19.76
870F 3 19.76
970F 3-1/2 29.58
970F 4 29.58

Cast Grayloy-Iron Cover with Gasket

170FG 1R2 8.64
270FG 3Y4 9.86
370FG 1 14.78
470FG 1-1/4 19.32
570FG 1-1Q2 19.32

670FG 2 28.90
870FG 2-112 34.86
870FG 3 34.86
970FG 3-1/2 49.64
970FG 4 49.64

Stamped Steel Cover

170 1/2 2.90
270 3/4 3.50
370 1 4.80
470 1-1/4 5.76
570 1-1/2 5.76

670 2 10.18
870 2-1t2 1S.94
870 3 15.94
970 3-1/2 18.78
970 4 18.78

Solid Gasket

GASK57i 1/2 2.88
GASKs72 34 2.88
GASKS73 1 332
GASKS74 1-1/4 4.80
GASKS75 1-1/2 4.80

- -. -- c
GASKS76
GASKS78
GASKS78
GASKS79
GASKS79

2
2-1/2
3
3-1/2
4

9.56
9.56

12.08

Type C

Type LB

Form 35 Malleable Iron
Unilet Conduit Outlet Bodies

Threaded Type for use with Rigid Metal Conduit and IMC

Type E

Type LL

Type TB

Catalog Number Hub Sze Price Each

Type C

CSO-M 1/2 9.56
C75-M 3/4 11.46
C10^-M 1 17.20
C125-M 1-1/4 29.80
C150-M 1-112 38.86

C200-M 2 64.06
C2SO-M 2-1/2 133.90
C300-M 3 178.50
C3S0-M 3-1/2 292.20
C400-M 4 329.76

Type E

ESO-M 1/2 1Z10
E75MM 3J4 18.96
E100-M 1 20.88

Type LO
LBSO-M
LB7S-M
. L..^u

3Y4
9S16

11.46
17 20I - ,u1M ,,-.

LB125-M 1-1/4 29.80I
LB1tSO-M 1-1/2 38.8 -

L;B2SO-M 2-l

a

FM7 Blank Covers and Gaskets

Page A-17

- -

U04, LB250 M 2-1tn



APPIETON

Aluminum Conduit Outlet Bodies

I~
Type C

Type LL

Type T

Type LB

Type LR

Type TB

Type X

Cataiog Number Hub Size Pnre Each

Type C

CSOA 112' 10.22

C75A 3/4' 11.60
C100A 1' 17.42

C125A 1-1/4' 26.32

C150A t-1/2' 34.22

C200A 2' 57.06
C250A 2-1/2' 115.58

C300A 3' 153.48

Type LB

LB50-A
LB75-A
LBtOO-A
LB125-A
LB150-A

1/2'
3Y4'
1.

1-1/4'
1-1/R'

95%Z

11.62
15.78
26.38

LB200-A 2Z 57.04

LB2S0-A 2-1/2' 134.52
LB300-A 3' 178.08

LB3SO-A 3-1/2' 272.06

LB400-A 4' Z78.82

Type LL

LLSO-A /r 9.56

LL7S-A 3Y4 11.62

LL1 0-A I 17.24

L1 25-A 1-1/4' 28.42

LL1 SO-A 1-1/2 31.06
2' - .q4J

LL200-A
1±250-A
LL300-A
L±5-A
LL400-A

2-IfT
3-

4-

124.64
16498
293.10
331.54

Aluminum Conduit Outlet Bodies (cont.)

Catalog Number Hub Size Pnce Each

Type LR

LR5O-A 1/2' 10.54
LR75-A 3Y4' 11.62
LRIOO-A 1' 17.22

LR1 25-A 1-1/4' 26.24
LR1 SO-A 1-1/2' 3432

LR200-A 2' 56.82
LR2SO-A 2-1/2' 124.64
LR300-A 3S 178.30
LR350-A 3-1/2' 293.10
LR400-A 4. 331.54
Tv,�a 1'

T50A 1/2' t1.60

T75A 3/4' 14.78
TIwA 1' 20.26

Ti25A 1-1/4' 32.20

TiSA l-lt2' 43.12

T200A 2' 61.14

T300A 3S 182.02

Type TB

TB50A 1/2' 19.82
TB100A 1' 28.50

Type X
XSOA 1/2' t5.36
X75A 3/4' 19.46
V.(iA 1. 2898

Blank Covers

Catalog Number Body Size Pnre Ea&h

Sheet Aluminum furnished with Stainless Scres

K50-A 11/ 2.60

K75-A 3Y4' 3.70
K100-A 1' .7

K125-A 1-1/4' 6.26

K150-A 1-1/2' 626
I 0-A2

K20-A
Wler A

I r-MA0-A

K350-A
KwAA 4-

9.56
It8.9

22.3t
22 .3

Aluminum Threaded Entrance Elbows

Catalo Nurnber size Prc Each

SLAY-SOA
ISLAY-7SA
SLAY-I OA
SLAY-125A

SLAY-150I
SLAY-200A

31Q'Y,4
1.

1-1/4'
2-l'-
2'

729.78
875.74

1434.18
2175.14
496724
7539.74

415
Page A-15

I
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Form 35 Malleable Iron
Unilet Conduit Outlet Bodies (continued)

Type LB

LB30-M 3 S 178.50o
L835D-M 31-1/2 2.20
LB40D-M 4 329.76
LB500-M 5 95526
I

XS0-M
X75-M
X1 00-M
X1.25-M0
X150-M
X200-M

1/2
314

1.4
1-1/4
1-1/2
2

17.42
18.64

30.68
40.14

51.74
106.46

Domed Cover

aC -over

Flat Cover

-eprn nasWei
Neoprene tjasKei

Tea out inner perforated section
to convert to open type' gasket.

Composite Fiber
Gaskets

LB600-M 6 1J2,u.10

Type LL

LL50-M 1/2 956
LL75-M 3J4 11.46
LL100.M 1 1724
LL125-M 1-1/4 29.80
LLSO-M 1-1/2 3538

LL200-M 2 58.32
LL250-M 2-1/2 133.90
LL300-M 3 178.50
LL350-M 3-1/2 29220
LL400-M 4 356.32

Type LR

LR5S-M 1/2 9.56
LR75-M 3Y4 11.46
LRIO-M I 1724
LR125-M 1-1/4 29.80
LR150-M 1-1/2 3S.38

LR200-M 2 5832
LR250-M 2-1/2 144.70
LR300-M 3 178.0
LR350-M 3-1/2 29220
LR400-M 4 329.76

Type LRL

LRLSC-M 1/2 13.06
LRL75-M 3/4 15.90
LRLIO0-M 1 21.02
LRL125-M 1-114 44.34
LRL15C-M 1-1/2 60.80
LRL2OC-M 2 87.54

Type T

T50-M 112 11.96
T75- 3/4 14.36
TiOC.-M 1 21.52
Tt25-M 1-1/4 31.56
T154-M t t/2 42.08

T200-M 2 65.02
T250-M 2-1/2 140.78
T300-M 3 185.18
T350-M 3-1/2 344.04
TrOo-M 4 385.52

Type TA

TA56-M 1/2 19.86
TA75-M 3/4 25.56

TAt00-M 1 33.52

Type TB

TB50-M 1/2 12.90
TB75-M 314 15.78

TBiOO-M 1 22.4
TBt 25-M 1-1/4 33.96

TB1 50-M 1-1/2 44.46

TB200-M 2 69.78

Type X
17.4

-0-2 31 11.96
GK(400-N 4 ____11.96

Solid Gaskets - Neoprene Not Perfonted

GK500-SN 5 36.00
GK600-SN 6 56.84
Solid Gaskets - Composition Fiber

GK50-V 12 3.40
GK75-V 34 3.40
GK100-V 1 3.8?
GK125-V 1-1/4 m
GKI50-V -12 5.81

GK200-VGK250-V
GK300-V
GK350-V
GK4M0V

2-112
3
3-1/2
4

6.8

9.56
9.56

11.94
11.94

P

Covers and Gaskets for Form 35
Unilet Conduit Outlet Bodies

Covers Furnished with Stainless Steel Fastening Screws

Catalog Number Size Pnce Each

Metal Covers - Blank Stamped Steel

K50 1/2 2.88
K75 314 3.50
K100 1 4.80
K125 1-1/4 5.74

K1150 1-1/2 5.74
K200 2 10.18
K250 2-1/2 15.94
K300 3 15.94

K350 3-1/2 18.78
K400 4 18.78
K500 5 7326
K600 6 144.00

Metal Covers - Blank Cast Malleable

K50-CM 1/2 4.44
K7S-CM 314 6.44
K100-CM 1 8.60
K1(25 & 150CM 1-1/4, 1-1/2 13.64

K200-CM 2 16.88
1250-CM 2-1/2 19.76
K300-CM 3 19.76
K350-CM 3-1r, 35.26
K400-CM 4 35.26

Solid Gaskets - Neoprene

GK50-N 112 2.88
GK75-N 3/4 2.88
GK100-N 1 3.82
GK125-N 1-1/4 4.80
GKI50-N 1-1/2 4.80

GK200-N 5
G1(250-N 2-1/2105

............

- * -

p



CONDUIT & FITTINGS

~- E

Galvanized Rigid Conduit

Catalog Weight Standard Price
Number Size Per 100 Pactage Per 100

Gal OSO 112 79 100 118.o8
Gal 075 34 105 50 147.02
Gal 100 t 153 50 213.06
Gal 125 1.1/4 201 10 27126
Gal 150 1-1Q2 249 10 339.76

Gal200 2 332 10 44122
Gal 250 2-1Q2 527 10 756.90
Gal 300 3 683 10 937.56
Gal 350 3-1R2 831 10 1152.S8
Gal 400 4 972 10 1362.96

Intermediate Metal Conduit

Catalog Number Weight Standard Price
Type and Size Per 100' Package Per 100

IMC 050 60 100 92.14
IMC 075 82 50 106.38
IMC 100 116 50 157.90
IMC 12S 150 10 201.78
IMC 150 182 10 235.70

IMC 200 242 10 322.10
IMC 250 401 10 650.46
IMC 300 493 10 83828
IMC 350 573 10 97920
IMC 400 638 10 1157.64

Galvanized Conduit 900 Ells
g ( 7 Z

Catalog Number Lbs. Carton Prie
TypeandSize 100 Ouantity Per100

ELl I 0Ar L0AOn 7R so 927.08
ELL 075GAL90
- I *D.l n

111
101

so 1120.72
1 ss6 nR

ELL 125GAL90 312 20 2394.80
ELL ISOGAL9O 424 10 7859 R7

ELL 200GAL9D 658 10 4207.38
ELL 250GAL90 1177 1 6939.88
ELL 300GAL90 1850 1 103-4.86
ELL 3SDGAL90 2578 1 17971.32

- ELL 4ODGAL90 3216 1 206-46/EA

Galvanized Conduit Couplings

Catalog Lbs. Caton Prie Per Full
Number Size 100 Ouantity Caron or More

CPL050 1Q2 13 100 276.o6
CPLO75 3Y4 21 50 33958
CPLI00 1 31 30 479.02
CPLI25 1.1/4 39 25 599.02
CPLI50 1-112 56 25 756.28

- - -9-9 .4z
CPL200
CPL250
CPL300
CPL350
CPL400

2
2-1/2
3
3-1/2
4

73
190
238
356
318

20
25
20

12

221 .86
302620
4044.48
4075.02

Plastic Insulated Bushings

lumber 0 Carton
Applen Sine QuantSty

321
322
323
324
325

BBU5O
BBU75
BBU100
BBU125
BBU150

1/2
3/4'
1.

1-1/4'
1-1Q2'

I
I

P"0
-w .-

100
100 35S
50 67=1
25 9090
25 116.a

326 BBU200 2' 25 21320
327 BBU250 2-1/2' 10 4MAD
328 BBU300 3' 10 480A
329 BBU35O 3-1/2 5 59.70
3 BBU400 4' 1 7202

Insulated Throat Grounding Bushings

Cata&;Nl ber Pric
Bndgeport Gedrwy Union Size Per 100

381 BLG0504 96-12 1/2' 640.2D
382 BLGO704 96-34 34- 791 m0
383 BLGI104 96-1 1' 951.50
384 BLG1204 96-114 i-1/4' 84040
385 BLG1504 96-112 1-1Q2 880.90

386 BLG2004 96-2 2' 1151.10
387 BLG2604 96-212 2-1/2' 18602D
388 BLG3104 96-3 3- 2650.00
389 BLG3604 96-312 3-1/' 3301.00
390 BLG41O4 96-4 4' 4200.00

Appleton

Catalog Carton Prim,
Number Size Quantity Per 10C

GIBSOL 12 50 550.00
G175L 3/4 50 704.00
GIB100L 1 25 782.00
G1B125L 1-1/4 25 1084.00
GIB150L 1-1/2 25 1184.00

GIB200L 2 10 1578.00
G1B250L 2-1/2 5 2806.00
GIB300L 3 5 3670.00
GIB350L 3-1/2 5 4520.00
GIB400L 4 2 5566.00

Male Insulating Bushings - No Locknuts

Union

Catalog Cart Pnc
Number Size OuaPfty Per IC

1-12 112 50
1-34 3Y4' 50
i-I 1 20
1-114 1-1/4' 10
1-112 1-112' S

1-2
1-212
1-3
1-312
1-4

2.1/V
3-
3-1Q'

4-

168.00
203.40
26320

406-0

4 4yl" u
4 829.60
4 1228.60
4 133720
4 1919.00

Pn X.64

417
.1104P

I~

Qt,fwu^ V -*5 - - - -.~~ .-

a
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Bridgeport
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Prices Subecl to Change Without Notice

Soft Drawn Bare Copper

Solid Stranded

Catalog Feet Per Price
Number Size Spool Per 1000

Solid.250 NonReturnable Spools

BARE14SOL 14 2000 80.16
BARE12SOL 12 1250 11496
BARE1OSOL 10 600 184.44
BARE8SOL 8 500 343.18
BARE6SOL 6 315 459.26
BARE4SOL 4 198 702.26

Stranded on 25# Spools (7 Strand)

BARE8STR 8 500 343.76
BARE65TI 6 315 482o8
BARE4STR 4 198 751.30
BARE2STR 2 125 1182.54

Large Sizes Stokekd on Master Rees

BARE20STR2/0 Cut to Length 227526
BARE40STR4/) Cut to Length 3650.^6

BX Armored Cable

BX HCF Health Care Tray Cable BX Armored Ground Wire

Catalog Feet Price
Numbe, Size Coil Per 10004

Solid BX Cable

BX102 10/2 250 99120
BXiO3 10/3 250 1296.42
BXiO' 10t4 150 1944.66
BX122 12/2 250 574.48
BXi23 1213 250 84028
BX124 12/4 200 1178.12
BX142 1412 250 550.46
BX143 14/3 - 250 723.66

Stranded BX Cable

BX63 613 100 3448s.58
BX83STR 8/3 150 230820

BX HCF Cable with Green Ground

BXHCF122WG 12/2WG 250 751.12
BXHCF123WG 12/3WG 250 1107.80

Bare Armored Ground Wire

BX 61 BARE 6n1 250' 934.60
BX Si BARE 8'1 250. 737.40

Machine Tool Wire
MTW - 600 Volt

--- . .m

Catalog Number O.D. Inches Price 1000

Machine Tool Wire - 2164ths Insulation

MTW18- .113 319.78
MTW16S .125 415.30

MTW14- .139 853.14

MTW- 2- .158 792.04

*Substitute 2 Digit Color Cooe

BE - BLUE
GN - GREEN
RD- RED

BK - BLACK
PE - PURPLE
WE - WHITE

BN - BROWN
PK- PINK
YW- YELLOW OE - ORANGE

Non-Metallic Sheath Cable

Catalog Price

Number Description Length Padtaging 1000

Without Ground Wire

NMB10/3 Plain 250 Carton 869.04
NMB103 Plain M000 Reel 869.o4
NMB63 Plain 125 Coil 2561.64

NMB63 Plain 1000 Reel 2561 s4

NMB8S3 Plain 125 Coil 1724.8
NMB83 Plain 1000 Reel 1724.58

Wlth Full Size Bare Ground Wine - Carton & Reel

NMB10/2 With Ground 250 Carton 636.00
NMB10/2 Wilh Ground 1000 Reel 636.00
NMB1013 With Ground 250 Carton 926.16

NUB10/3 Wilth Ground 1000 Reel 926.16
NMB1212 With Ground 250 Carton 366.40
NMB12/2 With Ground 1000 Reel 366.40

NMB1213 With Ground 250 Carton 603.14
NMB12t3 With Ground 1000 Reel 603.14
NMB14/2 With Ground 250 Carton 249.94

NMBi4R2 With Ground 1000 Reel 249.94
NMB1413 With Ground 250 Carton 436.04
NMB14/3 With Ground 1000 Reel 436.04

Reel Charge Above Sizes
With Full Size Bare Ground Wire - Coil & Reel

NMB213 With Ground 125 Coil 611632
NMB213 With Ground 1000 Reel 6116.32
NMB413 With Ground 125 Coil 418132

NMB413 With Ground 1000 Reel 4181.32
NMB612 With Ground 125 Coil 1950.22
NMB612 With Ground 500 Reel 1950.22

NMB613 With Ground 125 Coil 2784.58
NMB613 With Ground 1000 Reel 2784.58
NMB8Q2 With Ground 125 Coil 1350.56

NMB812 With Ground 500 Reel 1350.56
NMB83 With Ground 125 Coil 2009.06
NMB8/3 With Ground 1000 Reel 2009.06

Type S
Rubber Jacket - 600 Volt

Catalog Cord Price
Number Size Diarneter Per 1000

S103 10/3 .687 6646.96
S104 10/4 .742 m3.86

S123 1213 .632 5276.04

S124 12/4 .662 60e3.82
5142 14/2 .527 3300.50

5143 1413 557 3984.14
5144 1414 .802 4974.66
516 1n3.42
5164 16/3

1614
.425
.480 3309.70

I-
WIRE. CORD & CABLE £117P

ee11174.
^--A v je
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Vendor:

PURCHASE ORDER

Summers Electric
2400 Brockton

San Antonio TX 78217

Mill TV.

420
Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway, San Antonio TX 78238

(512) 647-5253 FAX: (512) 647-0615

PO Number:

1009-Q

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

ShID To:Dill 1E.

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms

1/21/93 truck |_l_ ll

Quantity Unit Extended

Item No. DescriptionOrdered Price Amount

1.
2.

3.
4.
5.
6.

NEMA type 12 JIC Continuous Hinge
Clamp Cover Enclosures:

H x W x D

12
6

x
x

12
6

x
x

8
6

NEMA Type 12 Wall Mount
Enclosures:

H x W x D

48
24
18
20

x
x
x
x

36
18
12
12

x
x
x
x

12
12
12
8

"See Special Instructio
Purchasing SpecificatiJ0
Assurance Reqjivent
QA Approval C
Date 11a12g3

( bi
'A '199

s Regardin
s for Qualin
to44

1
2
2
2

_ _ - -. I - - - Toa $1,612.99 -
Special Instructions

Please include all material data.

Ordered By:

Project #:

Kerry Mnchcockc

11210-94943
IVA

$63.31
$32.76

$392.47
$199.60
$172.12
$142.47

Total

Shipping

Tax

$126.62
$65.52

$392.47
$399.20
$344.24
$284.94

$1,612.99

$1 33.07

Invoice Total $1,746.06

I

. .,. Of



SUMMERS
t/ ELECTRIC CUSTOMER A d dspon of

2400 BROCKTON
SAN ANTONIO, TX 78217

SOLDTO: 0643b800
OMEGA POINr LABORATORIES

6868 ALAMO DOWNS PAIfRKWAY
ATTN: ACCOUNTS PAYABLE DEPT.
SAN ANTONIO, TX '8238

SHIP TO:

.-' - - 1

OMEGA POINT L4R-4TO0RES
6868 ALAMO DJWN.S PARKWAY

SAN ANTONTQO1 TX 7'-83PI

. - I



01/21/93

. .
-,

.

17:12 e 5128240419

SUMMRS ELECTRIC
FAiCX 824-0419

JPatc:

To: ( CA A G-

From: _____

Number of pages to follow:

1ky~

1+~~~~~c /2S r2AW<~qf,(

7-P$ A- 3 X-AS 4I

- - -~

2400 BROC=TON
t A -Y A %1Vr^fkTI^ TV C 'rVA 7 7 T 17
ZifU1 AL~ &JJAuPJ £ssLo

s<: .'. .. '§0lS

A d 8.@. .a .< . 4 .^ .e .. . .. * + r ...'...o * . *

JAN 21 ' 93 16: 10

, OS.L I

5128240419 PAGE.001

--SUMNKKb LLbU

.



1 /3 5128240419 SUMkKb .L.L,01/21/93 17: 13

I+ Lo D

6 x(Wx b

Mauf~ttxrer of
Ee scioses

Sw~Almio.1otls 78.27
(512) 673.3580
FAX 67O3-M

'2kI

stand d sizes
Width

4
4
6

Heigm
4
6
8

-3
3

3l

List
29.88
3434
41.95

4 4 4 -1.26
4 6 4 - 36.
6 6 -4 40.04
8 R

10
ej 12

10

8
10
12
12

14

12

8

10
12

-14
lA
16

6
6

-4-6
6
6
6

A

A
A

48.20
52.82 -
5128
67.45

49.13
59-44

-68.90
78.39
85.16

100.25

10 12 8 79.93
12 14 8 94.95

- 14 16 8 11150
14 16 10 122-74

* lit nfce is fOr J4gL steeL prted

LM-k -12V

Nea Type 12 JIC Continuous
HMge, Clamp Cover Enclosures

Application
EPL P E Type 12 JIC continuous clomp
cover enclosurw are designed to house
electiccl comraLs. terniraLS and unsrumenis,
They provde =vction from du5L dirt, oil arnd
water.

Constructon
Made from 14.12 or 10 gauge steeL All seamn are
contuswelded. There are no hoks or
klockoubL eemal =ew clamps are prnvided
for securV the gasketed cover. The xrw
dcarn G tqna and ecy to operale cmd have
no komc parts A conti hnge is provided
Dxermal 0mounting Leet are furnished for

Accessories
Panels must be adered separately. Q5 tey are
not Iumidid wjlh the endclurs Provisions for
pad i and ie typ hardware n be
provided If qx-cfled.

The standard Anish i ASA-61. Ugh-dove gray
Inside and wtA. Additioal finished can be
provided

Inldus StcmAda
Meet vadz NcionaW Eb1.l Mcnukzwurers
Amodatim q4EMA) cod Joint bIndWial Couricil
(c) standards a Uiadid. AC EGP-I-1967.

JF1'4 21 '93 16111 512824e419 PAcE.602

1

5128240419 P.0082JRN 21 '93 16211

0 -- -

L V- .

-Z

. -

423

C.

-8



01/21/93 17:13

stand sizes
W 'H D List
12 116 6 190.89
12 20 6 202.91
2 24 6 214.96

16 16 6 205.61
16 20 6 2.40
16 24 6 235.16
16 30 6 257.16
20 16 6 220.40
20 20 6 237.64
20 24 6 255.13
20 30 6 281.12
24 12 6 21496
24 20 6 255.13
24 24 6 275.33
24 30 6 305.40
24 36 6 335.54
-30 3-6-6377.5-4

12 16 8 20027
12 20 8 213.69
12 24 8 227.02
16 16 8 216.3
1& 20 8 232245
16 24 8 248.42.
20 20 8 251.17
20 24 8 269.83
20 308
24 20 8 269.83
24 24 8 291.32
24 30 8 323.47
24 36 8 355
24 42 8 377
24 48 8 419.87
30 24 8E 32347
30 30 8 36L.6
30 36 8 39987
30 42 8 437,95
30 48 8 476.15
36 30 8 399.87
36 36 8 44403
36 42 8 481

8 62 1.0
TasU OK T QW C: 1 l

W it D List
12 16 10 209-57
12 24 10 239.10
16 20 10 244.44
20 20 10 264.62
20 24 10 28468
20 30 10 31478
24 24 10-307A9
24 30 10 341,53
24 36 10 375.74
30 36 10 421.92-
30 42 10 4652.18
30 A8 10 502.30
36 42 10 513.96
36 48 10 560.56
3-6 60- 10 653.25

16 20 12 258.17
20 24 -12 299.40
24 24 12 323.47
24 30 12 359.74
24 36 12 395.91
-30 30 12 401.85
30 36 12 44400
-30 42 12 486.20
30 72 12 697.18
36 3612 492.32
36 42 12 54047
36 48 12 58B. 'M-
36 60 12 685-10
36 72 _12 782.17

2424 16 355
24 30 16 39574
30 36 16 489.24
30 72 16 765.49
36 42 16 5926
JO 48 16 644.95-
36 60 16 749.41

2430g20432.04
30 36 205366
30 72 20833.82
36 48 20 701.49
3660208140-7

I003

DE?

ne' 12
Nema Type 12 Wall Mount
Enclosuses

Applicaton
E-.L Type 12 encos are designed to haoe
ec~cca cornloh terninls. and uistuentS

They rovide protectlon from dust, dirt oil. and
water.

Construction
Made from 14.12 or 10 gauge steel. All semns
are continuously welded- There are no holes or
knockouts. The neoprene door gasket is attached
with oul-remstan adheiJve. The door Cdarnps are

auck and easy to operate. and have no loose
prts. A has and staple are provided for
pdlg. Dyse d door stiffenes are

ded i karger enclsus for exdl rigidity.
Feal fget are frmished for mounting. Collar
studs are provided for option mtig panel.
otherwise not istalled

Aceesories
Ear"s musd be ordered seprately. as they are

not furnished with the enclosures Floor stalid kit

in 6.inct. 12-bxh. la-ich. and 24-Inh heights ae
avalabe tor ihory krstallatlon on all single door
NEMA 12 en Drip sbield kits proted the
door and the door har -r from dripping water
and set~ft du&

Finish
The standardfini i ASA.61. light-dove gray.

5nide and out. Panel are sane

IndustiY Stanelrd
Confo'ns to the National Electrica M nuadurers
Aociation (NEMA) standard tor Type 12
(Mu #ria1Us) enclora. JIC

13

e5128240419 SUMERS ELEC

48X3ZX$ 2/ 0Z9 4
4 7

-ILY X t ,: X JZ- () 19 i60

lex 1-2 -X/ II, 77ZP-Iz
",9. l-X~g .f{?- R

.eI

Mandachu of
Electzical Enclosures
& Wiway
10o w. -cme
Sm Arngnu Tex= 717
(512)673-eO
FMX 673453

5128240419 PAGE. 003
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CLIENT/PROJECT NAME / V ri
CLIENT/PROJECT NUMBER LL JQo- jZI•3

RECEIVED FROM 7,1 L v ce-
PROJECT LOCATION Omega Point Labs

REPORT NUMBER 1-?VS - // R
DATE RECEIVED /
DATE INSPECTED

INSPECTED BY:

QUANTITY I.D. NO. CaNTiao DATE ACPAC EAK

ITEM DESCRIPTION P.O. NO. QU ANTT' I.D. NO. MATERtA CERT. CNTAINER EXCEPTIONS ACEPACE REMARKS
Orde DE SCRIINO PEO NOT Y

____________ ,/;'4) 4 - 4XCO~K3: _ _ - -/--

- .
._ -

FORM
12/20/91

bCba~

Q/A RECEIVING REPORT
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PURCHASE ORDER
4 A %,

Vendor:

Toltec Steel Products, Inc
5390 Dietrich Road

San Antonio TX 78219

Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway, San Antoni TX 78238

(512) 647-5253 FAX: (512) 647-0615

PO Number:

1008-Q l

Invoice, correspondence, all
shipping papers, and packages
must reference P.O. number.

Shin To:
oil] o:;

Accounts Payable Kerry M. Hitchcock

Omega Point Laboratories, Inc. Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms

|/19/93 ! truck I U, I I-1Prlolse C-Amoun I

fn-r-rntion

Quarery
Ordered

- A Ti
steel tubing

4x4x250x20
steel tubing

2x2x250x24
Material certification on items 1 & 2

angle iron
1-1/4x 1-1/4x3/16x20

'See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance Requkement"
QA Approval- C
Date ,/cF9

/

1

1

$1 04.00

$61.68

$65.71

$1 04.00

$61.68

$65.71

. - . -. . . -X -

Total

Shipping
Tax

Special Instructions Ordered By: Kerry cnchcock
Project #: TVA

/ /A,/ - f V3

Invoice Total $250.48

Iram N I

-W 1.

2.

3.

4.

Material certificate of conformance required
on steel tubing.

$231.39

$19.o9

a... In.

un11L
Price I

VCALW1IWWW

Amount

Pity1 11141/+

i� -'-0
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S A L E S D R D E R 2i51?i

TOLTEC STEEL PRODUCTS. INC. auL' FRIlIFE TIMM
539'0 DIETRICH
SAN ANTONIO. TX 1S7219

BILL TO: OcOi?7 SH!P TO:
OrEEA POINT LABORATORIES OflEGA FPINT lABORATQRIES

b868 ALAMO DOWNS PARMi'NY SBA8 ALing ,NS PAPA|Wr

S'N ANTONIO. TEXAS 72238 SAN ANTONIO. TEXiAS ' O

PURPCHPSE ORDER: KEF,;.Y
PLACED ,-, TELEPQONE 4: '!2 -6-52S3
SHIP 14IF:

C~1IENTS:

ORDER DATE: 1/19193
SALESM.43: CASEY HRMS

-pER S5IP
l f OTY COD PAPT NUINEER

ANG 1-114YC02

TUB 4IC06%20
TUB 2XCO6X2i

!.

I k"

o ,

REQUEST DATE: flI8ht's

DESCRIPTION

1-1 '4 ! 1-!! Xi

.'4 1 4 X 250 1 20
- X 2 X 2K0 I 24
TtSING6 fOUST BE VERY

SCLEAN V! MTR'S

,4-

TOTAL EIGO1HT:

RECEIVED BY:

COS.T

;-5 .7;I

UNIT
COST

D" ?5
V'2

267.00

.00
. Me

YE!16HT

244
1 3i

0
()ii

NET BEFORE TAX
TAX...........
6RAND TOTAL...

231.39
1$9'
250.48



~ssus ~UN ON
ORION STFS.- AMERICA INC.
GlRpNPI) JNTS CUTRRP. WEsr 4TH lPNi
50o FR&K V. BUIR BLVD ,TF.ANCK
h.J. 07668

COMMTODITY: R.E.W. SThRI. ASTM A500 GRADR B SRIJARR TUBING.

spwnwFIKT¶0 BLACK PL.AIN END. LIGHTLY OLEl)

3'X3X0. 180KX40'
78.2 Km X 78.2 KM X

3'X3X0. 250'X40'
76.2 KU X 76.2 KM X

4-X4'0. 180"X40'
101.6 Km X 101.6 mU X

4.57NM)

6. 35X)

4.57MM)

12~900~ G
128571

19.152 120
*.4222

* )) '.48
17.396

'18i81 84
> 4298 --e-

58484 1380
0l29152

I

'- 23 1 7

I./C NO: HYIS-1084

I'/O NO', HTN-3282 114 22 8

--- RADIUS - It ZINCc
OF ' 5TESTi

X a b1 b g FORM"

Sri MF. CO., LTD.

I. TEST CCRTfF[CATF |

NOTh : G(loD) TTInMES)
FLATTFBNIN TEST(H-2/33D)

MANAGElioF (A SQIAION
We hereby certify thal tI 1 rnaterial her-ein hIIs ltwen made- MANA

and tested in accordIlle'. with the above slicatZiill lS

ISS.4t t< ., ,.l I .1 .1 4 .;I IFL:, I4

F'."

040001
-0009

050001
-001 0

060001
-0003

1P9

BPF

BPE

SURVEYOR

b7 ?I
-----

I' A ( f.

/I() NO 2J004

INVOICE NO * D292102vl

1) A TE 1992.10.22 -

MADE IN Ko EA

TENSILE TEST CHEMICAL COM. °
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430

U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTIES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 829-7044

Sold To: .. cn r- .- Date: I / {-

Invoice: 6473
YOUR ORDER NO. JOB NAME

,. ~ - t I ITernm: 2%- 10 days, Net 30 days

i.- - ?r 2;C - A 1 * C,,- ,-. -.

I- v v - _ - , v l l l
. - I - ,-

.- -; " - 7 -,
- ' I - II I

I 2-6$ .- -~ -

- ~-

TA

O Tax Exempt

6
Received Dy- , - I

TAX

tOTAL

- X | v - v> - -T., I i I

; -~-~- %. M

;,' - ? -C E. - A 5;

T . -/ . 'r '-n..

Al

I
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U. S. SALES CO.
CONTRACTORS SPECIALTIES

PHONE 344-1341
162 GLENCOE DR.

SAN ANTONIO. TEXAS 78212
SINCE 1948

February 16,1993

CERTIFICATE OF COIPLIANCE

Cmega Point Labs
6868 Alamo Downs Parkway
San Antonio, Texas 78238
Attn: Kerry

This is to certify that the materials shipped to fill

the order below has been manufactured in accordance
with standard manufacturing procedures and specifications
for this product

Material 6 P-2558-40 4" Hold Down Clamps
2 P-2558-30 3" Hold Down Clamps

U. S. Sales Ccsnpany

Johnny Boyd, President



43#2

U. S. SALES COMPANY, INC.
CONTRACTORS SPECIALTI ES

"SINCE 1948"
318 W. MELROSE PLACE

SAN ANTONIO, TEXAS 78212

PHONE 329-7044

____ ___ ___ ___ ___ ____ ___ ___ ___ ___ Invoice: 6 4 7 3

YOURORDE NO. JOB AMETerms: 2% - 1 0 days, Net 30 days

_ _ _ _ _ ~ ~ --2 S, -. ,..-_ __C,_ _

I__ _ _ 4i i - ii

I t t 1I

-I i - 1

_ _ _ _ _ _ _ _ I 4

I i i I-

_ _ _ _ _ _I __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ i

~: ~-

* TAX

TOTAL
[:] Tax ExemptReceived By-

, 0

,::57I



Q/A RECEIVING REPORT

CLIENT/PROJECT NAME /iA REF

CLIENT/PROJECT NUMBER DAT
RECEIVED FROM (/ S- 4da• DAT

PROJCFQT LCQATION Omeaa PninLabs - INS

I

FORM
12/20/91



PURCHASE ORDER

Vendor:

'4 134
Omega Point Laboratories, Inc.

6868 Alamo Downs Parkway, San Antono TX 78238
(512) 647-5253 FAX: (512) 647-0615

U.S. Sales
318 Melrose Place

San Antonio TX 78212

Rill Tn-

PO Number:

1007-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.

6868 Alamo Downs Parkway 6868 Alamo Downs Parkway

San Antonio, TX 78238 San Antonio, TX 78238

Order Date Ship Via F.O.B. Date Required Terms

1/18/93 truck

Quantity UnIt Extended

Item No. Description Ordered Price Amount

P-2558-40 hold down clamp

P-2558-30 hold down clamp

P-2558-20 hold down clamp

P-2558-15 hold down clamp

P-2558-10 hold down clamp

"See Special Instructions Regarding
Purchasing Specifications for Quality
Assurance RequirPfle)Its.."v
QA Approval C
Date 0C

Plus tax

3

9

3

3

3

I _ _

Ordered By: Kerry Hitchcock

Project #: 11210-94943
-rvu

$6.02

$5.33

$4.18

$2.62

$2.50

Total

Shipping

Tax

$18.06

$47.97

$12.54

$7.86

$7.50

$93.93

$7.13

Invoice Total $101.06

1 .

2.

3.

4.

5.

Special InstructIons

Please include certificate of compliance on
materials.

.

I
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U. S. SALES CO.
CONTRACTORS SPECIALTIES

PHONE 344-1341
162 GLENCOE DR.

SAN ANTONIO. TEXAS 78212
SINCE 1948

January 21, 1993

CERTIFICATION OF COMPLIANCE

Crmega Point Labs

6868 Alamo Downs Parkway

San Antionio, Texas 78238

Attn: Kerry

Custcmer Order No. 1007 Q

Material 3 P-2558-40 Hold Down Clamps

9 P-2558-30 Hold Down Clamps

3 P-2558-20 Hold Down Clamps

3 P-2558-15 Hold Down Clamps

3 P-2558-10 Hold Down Clamps

This is to certify that the materials shipped to fill

the above order has been manufactured in accordance with

standard manufacturing procedures and specifications

for this product.

U. S. SALES CO.

Johnny Boyd, President



Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Omega Point Laboratories, Inc.
Personnel Certifications

'1 36
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STATMEENT Of PHYSICAL CONDITION
(INSPECTION, EXMINATION AND TSTIN6 PERSONNEL)

NAME: Deggary N. Priest HIRE DATE: March, 1985

PHYSICAL CAPABILITY OF PERFORMANCE OF ASSIGNED TASKS

*1 certify that I am physically capable of performing my assigned tasks with the
exceptions as listed below.'

EXCEPTIONS: VI 0

- Z9•E= . DATE: 2 1;41r

(W ica Et) codnewt -

Natural or corrected near-distant acuity in accordance with J-1

letters on standard Jaeger's test type chart for near vision or

equivalent test type.

EXAMINATION DATE October 28, 1988 t

RESULTS Passed E

EXAMIIMATION4 DATE 12/5/ 89 E

RESULTS Pass E

EXAMINATION DATE o /9 I

RESULTS

EXAMINATION DATE h,

RESULTS i

EXAMINATION DATE //&/ 2

RESULTS p"ZedL-

EXAMINATION DATE _

RESULTS

MIRKAI LU

.XAMINER

E.XPIRA-TIO

EXAMI1NER

EXPIRATIC

EXAMINER

ElXIRATI1

EXAMINER

EXPIRATI

EXAMINER

EXPIRATI

EXAMINEI

D DATE October 28, 1989

N DATE 12/ 5/ 90

J DATE / //, 19 /

ON DATE _ _ _ _ _ _ _ _ _ _ _

C

ON DATE / 2 Ale 73

t e,
01 DATE_

SIGNATURE:

VISION:

II

-

~~~- ---- t ----------..... ,



QUALITY ASSURANCE TRAINING RECORD

NAME ggry N. Priest PAGE lOF 1

DESCRIPTION OF TRAINING ACTIVITY SITRAINED BY DATE

OPL QAP-005, Sec. 206(d) Energy Reorganization Act 
10/28/88

10 CFR, Part 21, Reporting Defects and Noncompliances 
10/28/B8

10 CFR 50, App.B, Q/A Criteria Nuclear Power Plants 10/28/88

Ammended Atomic Energy Act (235)Protection Inspectors 
10/28/88

ANSI N45.2 Q/A Program For Nuclear Power Plants 10/28/88

OPL Quality Assurances Procedures Manual, Rev. A 10/28/88

QAp 008 Receiving, findg,, Storage Sheg Insp.Rev. A 1/20/89

QAP 009 Calibration & Certification of MTE, Rev.A , 1/20/89

QAP 010 Nonconformance Reporting, Rev. A 1/20/89

OPL ualitX &suranoo Procoedures Manual, Rvision a 2/06/92

C..
00

b.wS
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CERTIFICATE OF QUALIFICATION

Deggary N. Priest has met all qualification criteria established by procedure no.

QAP-006 and is hereby certified to perform Level III functions as described below and as

further detailed in supporting training records.

Levels of capability include:

x Performing and recording inspection and tests in accordance with procedures.

x Planning inspections and tests, including the set-up of related equipment.

Evaluating the validity and acceptability of inspection and testing results.

xc Reporting inspection, examination and testing results.

x Supervising and training equivalent and lower personnel.

x Qualifying and certifying lower level personnel.

x Evaluating the adequacy of specific program used to train personnel.

x Qualifying and certifying same level personnel.

The basis for this certifiction indudes:

X Education and experience as documented.

X Management upgrade.

x Programmatic and on-the-job training as documented.

_ Proficiency testing as documented.

Period of certificaion:

From 3.66/92 to 3/6/93

Constance A. Hudprey

3/6/92
date
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'Ecsv. 0Z

January 12, 1989 PN7 p r..

Office of Admissions & Registgati'O;6t'Sj 4

California State University at Haywaft-. R t~rj,
Hayward, CA 94542-3035

Re: Mr. Deggary N. Priest
SS NoA29-56-1005

Dear Sir or Madam:

Would you kindly verify the educational records of Deggary 
N.

Priest who attended Cal State at Hayward trom Spring, 1967

through 1972?

Bachelor of Science Degree. Chemistry. 1970

VERIF;

master-

r A d -j . - - --

Judith L Hasch. Associate 'Ace %-sident
dmiun~cs and E61~Mont Services

'JAN 2 5 1989

O1C9 CF Admiinions and Qr--
.2J.H2 Calnia Stcat Urnve.sn', -

P6VWww COWfatiG 9#A4As

L/ JxdM L HbER Amcad. w P-Xside.s

If your recordSA *kfb ytf this information, please

correct and then verify.

If you have any questions or problems,
at 1-80U-443- 3 0 7 2 .

I am including a postage-paid envelope
in returning this form to us.

Regards,

Constance A. Curtis
Vice President
Omega Point Laboratories, Inc.

please call Mr. Priest

for your convenience

CACfdbm

GM Akm D0 Pi
San AHni, Tom

5121647653
TEL 9102 SS UC

FAX: 5121 647-615
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January 20, 1989

Employment Department
Weyerhaeuser Company
P.O. Box 188
Longview, WA 98632

Re: Doggary N. Priest

Dear Sir or Madam:

Would you kindly send me verification of employment 
of Mr. Deggary

N. Priest who was a Fire Technologist for the Fire 
Technology

Center, Lab B of WeyCo from November, 1976 through July, 1979?

I am enclosing an addressed, postage-paid return envelope for you-

convenience.

Thank you for your consideration.

Regards,

Constance A. Curtis
Vice President
Omega Point laboratories, Inc.

CAC/dbm

Enclosure

Y . LP - C.

mu ep

A-A

Scw ACm Downs b kw
- - - -Son kindW 7M ,,

5121 646U
TELEX 9102400= SW UQ

FAX: 5121 6415
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SOUTHWEST RESEARCH INSTITUTE
POST OFFICE DRAWER 238100 *2 CULIBRA ROAOD SAN ANTONIO. TEXAS. USA 7214 * (512) G54-11 0 TELEX 24846

1 February 1989

Ms. Constance A. Curtis
Vice President
Omega Point Laboratories, Inc.
6868 Alano Dowas Parkway
San Antonio, TX 78238

Dear Ms. Curtis:

This is to verify that Mr. Deggary N. Priest was employed as a

Senior Research Scientist in the Department of Fire Technology

from 7 September 1982 to 8 March 1985.

Very tru yours,

Bill E. Crumlett
Director, Personnel Department

33C: il

SAN ANTONIO. TEXAS

IPC lNIN. MM -* "SIU 1U1 * OEM= NOh * ""MNN C
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QC INDOCTRINATION STATEMENT

1, Degary N. Priest hae been kdotvude IDMe WdiriC objeO * n

Owt Aws"M~ud Crios defean Omega P art L* 2Oried OfA PM9grM

I hae aso rehvd rdxbdr tc ft Weguy s fed below:

Omega P" Labs QA Ntul Rev. A. Smc CC6 vMich inc~ii
Se c 206 (a) of toe Enery enAd d 1974

10 CFR, Part 21 - Pepotng Des= arnd NcortTp1ce

10 CFR 50, Appernix B -Qaixty Assiame Cfra For

Airuended AInDi Eery A4 SerC 235 - Pnfeia d

ANx N452 - QuN Amu Pmgr Fo Mhzw

Omega Pokt Lab Qiuality Mara= Mbml wion B

Omegaa PrAt#ab s ys m ice.Mu B sin B

1 2/6/92
D.

kxa nitBf
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Name Deggary N. Priest

Tide President

CoTrany aurqa Point Laboraories, Inc.

AddMe _ 6868 AlaS Downs Parkway

San Antonio, TX 78238

I haemby aJq~vIePCt B s tkmIgd~omwt*

omega POW kw.
Quaft Asuance Pt acets; kmrw

Rui~slan B

Conrofd Copy No. w

Swgd
DM 2/06/92
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r<k I RELEVANT EDUCATION AND EXPERIENCE

NAME: Deggary N. Priest INITIAL HIRE DATE: March 1985

DATE OF BIRTH: 2/8/44 SSN: 555-56-1005

-------- ------- --------------

LEVEL I

Q TWO YEARS EXPERIENCE IN QUALITY RELATED ACTIVITIES.

E HIGH SCHOOL GRADUATE (OR EQUIVALENT) PLUS SIX MONTHS QUALITY RELATED
EXPERIENCE.

3 ASSOCIATES DEGREE IN A RELATED DISCIPLINE PLUS THREE MONTHS QUALITY
RELATED EXPERIENCE.

C] MANAGEMENT UPGRADE (ATTACH RECORD OF BASIS AND APPROVAL BY QUALITY
ASSURANCE MANAGER).

===== ==== ===== ==== ==== ===== ==== ====-- -- ==== ===- - ==== === ==== ===

LEVEL II

l ONE YEAR SATISFACTORY PERfORMANCE IN QUALITY RELATED ACTIVITIES AS A
LEVEL I OR HIGHER.

O HIGH SCHOOL GRADUATE (OR EQUIVALENT) PLUS THREE YEARS QUALITY RELATED
EXPERIENCE.

O ASSOCIATES DEGREE PLUS ONE YEAR QUALITY RELATED EXPERIENCE.

O FOUR YEAR DEGREE PLUS SIX MONTH) QUALITY RELATED EXPERIENCE.

Q MANA&)MNT UPGRADE (ATTACH RECOED OF BASIS AND APPRWYAL BY QUWLITY
ASSURANCE MANAGER).

LEVEL III

Q SIX YEARS EXPERIENCE PERFORIINc QUALITY RELATED ACTIVITIES AS A LEVEL II.

O HIGH SCHOOL GRADUATE (OR EQUIVALENT) PLU5: TEN YEARS QUALITY RELATED
EXPERIENCE OR EIGHT YEARS QUALITY RELATED EXPE CE? ITH AT LEAST TWO
YEARS AS A LEVEL II AND iW YEARS NUCLEAR RELATED.

Q ASSOCIATES OEGREE PLU SEN YEARS QUALITY ELATED EXPERIENM WITH AT
LEAST TWO YEARS NUCLER RELATED.

0FOR YEAR DECREE PUS FIVE YEARS QUALITY RELATED EXPERIENC VITH AT LEAST
TWO YEARS NLEAt RLATED.

n#. .,i f lRDATE: n 10/28/88 "-.

----- ------

f-wrxmo AV?



Nam

Title

Corr

Addi

ie Deggary N. Priest

President

ipany Omega Point Laboratories, Inc.

ress 6868 Alamo Downs Parkway

San Antonio, TX 78238

I hereby acknowledge receipt of the following document(s):

Omega Point Laboratories, Inc.
Quality Assurance Procedures Manual

Revision A

Controlled Copy No. I

Signed

-AY_ Date / £

446



Namn

Tede

Coml

Addr

Deggary N. Priest

President

pany Omega Point Laboratories, Inc.

ess 6868 Alamo Downs Parkway

San Antonio, TX 78238

I hereby acknowledge receipt of the following document(s):

Omega Point Laboratories, Inc.
Quality Assurance Manual

Revslion A

Controlled Copy No. I

Sign.

Date Y;LT19 r

447

/- I
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PERFORMANCE EVALUATION

Name Deggary N. Priest Position President

Evaluation Date January 4, 1991 Initial Hire Date April, 1985

Does not Meets Exceeds

PROFmCIENCY nmet Pe- Reqmt Reqmt
quiremts

1. Demonstrates knowledge of assigned duties.

2. Performs duties in an efficient manner. -

3. Completes expected amount of work.

4. Understands and utilizes available resources. -

5. Meets schedules for completing assigned duties.

6. Performs duties without excessive supervision. -

7. Performs in a consistent, reliable manner. -

8. Flexble in performance of assigned tasks. - .

9. Demonstrates sufficient communication skills.

10. Cooperates well with others.

11. Takes initiative to accomplish tasks.

12. No excessive absenteeism or tardiness. -

Summary:

X

x

X

I

I

X

The overall Nuclear QuaSlrt Assurance rA. a g s m

very smoothly, Largely due to Dg' s efforts and improved

communication s"11- tr,

I- i0 0-

4"a 1



PERFORMANCE EVALUATION

Name DeC4 i4 Position_______ _____

Evaluation D2? /JY/,CZ Initial Hire Date S,'/ ?-

Does not Meets Exceed

PROFICIENCY met Re- Reqmt Reqml
quiremts
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PERFORMANCE EVALUATION

NAME : Deggary N. Priest INITIAL HIRE DATE: March, 1985

S.S.N.: 555-56-1002 EVALUATION DATE : 10/28/88

Ooes Not meets Excee-s
PROFICIENCY Meet Re- Require- ReuirLe-

.uierit mints wrts

1. Demonstrates knowledge of assi-gned duties. -_ x

2. Performs duties in an efficient manner. x I

3. Completes expected amount of work-. x

4. Understands and utilizes available resources. X

S. Meets schedules for completing assigned duties. x

6. Performs duties vithout excessive suoervision. x !

7. Performs in a consistent, reliable manner. X

8. Flexible in perrormance of assigned tasks. X

9. Oemonstrates sufficient communication skills. X

10. Coooerates well with others. X _

11. Takes initiative to accomplish tasks. X

12. No excessive absenteeism or tardiness. X

SUMMARY/AREAS NEEoDNG IMPROVEMENT:

b -valuator Sign a e Employee Signature mu-wi--'
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WI. J STATEMENT Of PHYSICAL CONDITION
(INSPECTION, EXAMINATION AND TESTING PERSONNEL)

NAME: Constance Curtis HIRE DATE: 10/86
Name Change: Constance A. Humphrey Date: 7/6/91

PHYSICAL CAPABILITY OF PERFORMANCE OF ASSIGNED TASKS

*1 certify that I am physically capable of performing my assigned tasks with the
exceptions as listed below.'

EXCEPTIONS: None

SIGNATURE:

VISION:

EXAMINATION DATE

RESULTS Pas

EXAMINATION DATE

RESULTS

DATE: 11/3/ 88(Apl cat
(Applicant)

Natural or corrected near-distant acuity in accordance with J-1
letters on standard Jaeger's test type chart for near vision or
equivalent test type.

11/2/ 88

;ed

12/5/ 89

Pass

EXAMINATION DATE

RESLLTS Pas

12/10/90

sed

EXPIRATION DATE 12/9/91

EXAM1INER-

EXAMINATION DATE __ _ _ __ __Z__1

RESULTS A

EXAMINATION DATE ___

RESULTS ° ,

EXAMINATION DATE

RESMTS

EXPIRATION DATE ___/__/__a

EXAMINER

EXPIRATION DATE - ;15

EXAMINER

EXPIRATION DATE

EXAMINER
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RECORD OF LEAD AUDITOR QUALIFICATIONS

NAME: Constance A. Curtis TmL E: Q/A Manager DATE:10/30/8

QUALIFICATION POINT REQUIREMENTS CREDITS

EDUCATION 4 CREDITS MAXY

University/Degree/Date

EXPERIENCE 9 CREDITS MAX.
Technical (0-5 fts.) OPL 10/88 to Present 1

jrsons-Jg en 1~3 oJ~J
t Powcase . 8 o 1

Quality Assurance (0-2 Pts.) Omega Point Labs 10/86 to Present 2

Auditing (0-1 Pts.) OPL 12/88 to Present 1

PROFESSIONAL ACCOMPLISHMENT 2 CREDITS MAX

Certificate/Date Fire Tests in Bldg. Codes 4/9/87 2

MANAG EM ENT 2 CREDITS MAXI
* as atenclea many QA activities ana tra Ting Program .

Explain: Ma sartis shows sound h dgement, has displayed many
of the leadership qualities that are required to qualify her. 2

Evaluated by: (Name & Title) Deggary N. Priest, President

TOTAL CREUI [S

AvIIfIT -COMMUNICATION SKILLS

Evaluatedby:(NameT&ITite) L. Charles Spriqs QA Program mcr.Date 5/88

AUDIT TRAINING COURSES

Course or Topic Date
1. Lead Auditor Training Course (General Atomics) 10/27/89

2. Quality Control Inspector (Promatec Training Course) 4/23/90

AUDIT PARTICIPATION

Location Audit Date

1. SwRI Nuclear Quality Assurance Program 12/15/88

2. Promatec Nuclear Quality Assurance Program 12/02/88

3. Rothe Dev. Quality Assurance Program Audit 3/29/89

4. Houston Scale Quality Assurance Program Audit 10/29/91

EXAMINATION Passed Date

AUDITOR CERTIFIED BY: Date Certified

(Signature T ride) L. Charles Spriggs 10/30/89
Promatec Lead Auditor & QA Program Director

- ANNUAL EVALUATION
(Signature & Date) 10//

.. 10/30/89 10/26/90 10/31/91 10/29/92 l

w

MEML��

10
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EVALUATION OF PERFORMANCE

Constance A. Curtis Position Q/A Manager

INDOCTRINATION:
Indoctrination with technical objectives: Applicable codes and standards,

quality assurance program and quality control procedures and methods.

Date 1/20/89
Comments

By D. Priest Level III

ON THE JOB PARTICIPATION
First hand experience through actual performance of processes, tests,

examinations and inspections.

Date 5/25/89 By L. Charles Sprints Level III

Comments Reviewed audits aerformed by Ms. Curtis

PROFRCIENCY TRAINING AND EXAMINATION

Date of Training 10/23-IL127L89By William G. Hanson/General Atomics

Examination Date 10/27/89 Level III

EVALUA7EEN OF-PQFCFRMANCE

INITIAL Date 12/6/89 By Deg Priest Level III

Results Satisfactory performance in all areas

90 DAY Date 3/12/90 By Deg Priest Level III

Results Program is running smoothly

1 ANNUAL Date 3/20/91 By
Results Good

Dec Priest Level II:

2 ANNUAL Date 3/14/92 By Deg Priest

Results o/A rram is runnina well.

3 ANNUAL Date
Results 1

By

Level "I

Level

Name
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QUALITY ASSURANCE TRAINING RECORDSA 00

0

PAGE 1iOF 1

(Name change 7/b/__ _

DESCRIPTION OF TRAINING ACTIVITY SIGNATURE TRAINED BY DATE

- S. E y Ro A10/28/88

10 CFR, Part 21, Reporting Defects and Noncompliances 
g10/28/88

10 CFR 50, App.B, Q/A Criteria Nuclear Power Plants 
OS' 1% -.-10/28/88

Ammended Atomic Energy Act (235)Protection Inspectors 
10/28/88

ANSI N45.2 O/A Program For Nuclear 
Power Plants 

t6 -7, 10/28/88

OPL Quality Assurances Procedures Manual, Rev. 
A e10/28/88

(AP 008 Receiving, Hndlg, Storage 6 Shpg Insp. Rev. A CAz 1/20/89

(AP 009 Calibration 6 Certification of MTE, Rev. A 
,1/20/89

QAP 010 Nonconformance Reporting, Rev. A 
___1/20/89

OPL Quality Assurance Manual, Rev. B 0/01/90

OPL Quality Assurac rocedur Manual, Revision B2/06/92

C,

NAME Constance A. (Curtis 11Wnphry _ -
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,**d'g.
a

Ote f jrufirtfeur
THIS IS TO CERTIFY THIAr

OuAWa. Cail
- mW

. , *'1 Val

OsS

HAVING COMPLETED THE PRtpSCRIUtiD) CLASSROOM ANI) IRA(I'IC'AL APPLICATION TRAINING

AND HAVING SUCCESSFULLY DVMONSTRATEI) UNl)ERS'ANl)INi OF AND ABILITY '1o COMPLY

WITH THE REQUIREMENTS OF THE PROMAT'C FIRlE PROI'I'CI'IVE SYSTEMS AND TO

FUNCTION WITHIN THE CONFINES HEREON PRESCRIBED, IS HEREBY GRANTED THE
CLASSIFICATION OF

QUALffCOYO LXSTPECfOR
MM lo WIl For Pm@dan b

THIS CLASSIFICATION THUS CONFERRED IS IN FORCE ANI) WILL BE IlONORED ONLY WHILE

THE RECIPIENT IS RMPLOYED AhY: i
. AwAAMAT Am

UNDER THE SUPERVISION OR WITH THlE APPROVAL OF

IaB pR(OKjiSSIVhi MATSiKIALS
AND TIEiCNOWGjES. INC.

IIOUSlX)N. I liXAS

DATE 4i7.Z ZW

I)

'A. I

�
* II .1

.1

gilt' )�

I I ,7*f
46

*�

�.21 �ivI
...
*.2 I

7:li

'1
CA

I

.,

PROMATEC

I

Fort

.
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QC INDOCTRINATlON STATEMENT

|, Constance A. Humphrey habeen id e d objedv and
ayAaCa a eiemertw Omega Pcwt LCies OA rgraTm

I aeiso mdwcied ikddWto toe MJAMMy 93xbt bad bdow.

Omvega P-t La bAP 3 Rev. A, SeK =0 wich eides;
Sec. 206 (a) of toe EneV Reoigslion Ad at 1974

10 CFR Pait 21 - Peporkg Ddecs ard Nonxe

10 CFR 50, Appends B - QiLmty Amua= Qaia For
Ma -POP

Amwnded Atcr &es Ad Ser 235- Ptedon d

AM N452 - Qmy As~w ftganh For Nuw
Powrp

Omega Pa*atsLiuQtyAssrauu f uty B

* mega p a*th Lts QiyAmsxaPdia. on B

4 0/92
/~
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CERTiFICATE OF QUALIFICAION

Constance Humphrey ha met al caite shsd by pedse no. OAP006 and s

hefubyaed pom Lel III kaxior$asded beloandasndw i alad i sLVa

Levls df mpbLy ride:

L. Perbmrg and ecxdg k~o and ** ~i wmhla ip=9cdijm

x PFW*Vg peiormandV fdng se Wdk mrt

xEvking the dyand arepWiy of ir on and teSng R

*"Rep ir~p~kX o=T*vdon andwsng res #

x 94wvi arba ecqivdeardlcwpsd

x E&A*gVte ~aedi pormalsedi taf pssorm

jL Qu*g andaAVgswm w pem~mA

Thebmstrtis c^ on aw eE

jL Edm~aknCardep3*=aebaxr*d xz~r

X PmiduuylwXZsdJ1wv

P'' od dafcw*aWi Cd

Fm 31319 2  . 3.3.93Lh Mareh -. t992co
Deggary N. Priest



PERFORMANCE EVALUATION

Name CC/? f Position V.i / O4A rM
Evaluation Date z Initial Hire Date IC) I i __

Does not Meets Exceeds

PROFICIENCY meet Re- Reqmt Reqmt
quiromts

1. Demonstrates knowledge of assigned duties.

2. Performs duties in an efficient manner.

3. Completes expected amount of work.

4. Understands and utilizes available resources.

Meets schedules for completing assigned duties.

Performs duties without excessive supervision.

. Performs in a consistent, reliable manner.

. Flexible in performance of assigned tasks.

. Demonstrates sufficient communication skills.

0. Cooperates well with others.

1. Takes initiative to accomplish tasks.

2. No excessive absenteeism or tardiness.

L.-,

Lo,-
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PERFORMANCE EVALUATION

NME : r-cist r A-riti INITIAL HIRE DATE: 10/86

S.S.N.: 555-68-5402 EVALUATION DATE 10/28/88

Not meets Exceetds
PROFICIENCY Met Re- Require- Reaip--

.ireint. trwts ments

1. Demonstrates knowledge of assi ned duties. ____ x

2. Performs duties in an efficient manner. X l

3. Completes expected amount of work. x

4. Understands and utilizes available resources. X l

5. Meets schedules for completing assigned duties. x

6. Performs duties without excessive supervision. x |

7. Performs in a consistent, reliable manner. _

8. flexible in performance of assigned tasks. X

9. Demonstrates sufficient communication skills. x

10. Cooperates well with others. x

11. Takes initiative to accomplish tasks. x

12. No excessive absenteeism or tardiness. ; x

SUMMARY/AREAS NEEDING IMPROVEMENT:

I

N

L c<
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+ EIAD

0&tctez 30, 1989

Ms. Constance Curtis
Vice-President
Omega Point Laboratories,
6868 Alamo Downs Parkway
San Antonio, TX 78238

Inc.

V Dear Ms. Curti s:

is 1 is to infaS ym that ycu have suGassfuly candete the Lead
Auit= Daim a Core. The sung ae is 70, and ye= scre is as

SiOC

Wi liam G. Hans=
it AssuraE RecAds Cener

-IM OMT W RAW M C138-SM M19 456.31=
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LEAD AUDITOR TRA241"G COURSE

Outline

L The Foundations of the Quality Assurance Program

A. Relevance of QA Program Understanding to the

System Auditor
B. Quality Assurance Objectives

C. Responsibility for Attaining Quality Objectives

D. Assurance Functions

IL Quality Assurance Program ELements

A. Organization for Quality Assurance
B. Quality Assurance Program
C. Design Control
D. Procurement Document Control

E. Procedures, Instructions. & Drawings
F. Document Control
0. Control of Purchased Items and Services

H. Ident;.ication and Control oi Matarials, Pa:ts,
and Comrponents

L Control of Special Processes
I. Inspection.
L Test Control
L. Caoaol of Mfeasuring, Testing & Inspection

Equipment

D.L Haadliag, Packaging, Shipping & Soring

N. Inspection. Test, and Operating Status

0. Control of Nonconforming Ites, MateriaLs

P. Corrective Action
Q. Cualty Assurance Records

R. QA Audit

,3 Sstem Audit Definitions and PrincziLes

A. Definitions
B. Principles
C. Types of System Audit
D. Audit Bouudaries

IV. Anatomv of the Srstem Audit

A. PTeparation and PLanning
9. Notification of Activities to be Audited
C. The Pro-Aadit Conference
D. Physical Conduct of the Audit
E. Analysis of Results



'12

-3-

KC. Writing the Audit Plan

A. Organization of the Plan
B. Review Statements of Audit Purpose and

Scope for Adequacy
C. Preparation of Audit Plan Draft
D. Audit Team Conference onCompleteness and

Adequacy of Plan
E. Reviewing Audit Plan with Audit Management

X. Audit Conduct

A. Notification of Intent to Audit
B. Pre-Audit Conference.
C. Physical Conduct of the Audit

XL Adverse FTidines and Corrective Action

A. Analysis of Results
B. Pcst-Audit Conference
C. Corrective Action

XL Recarting and FoLlow-u=

A. The Tnterim R eport
B. The (Internal Audit) Finding Notice
C. - The Audit Report
D. Corrective Action FoLLow-up
E. Close-Out of F'igs

Audit Ethics and Psyrchology

A. Psychological Views of System Audit
B. Psychology of Audit Conferences
C. Handling Antagonism
D. Handling Possible Deception
E. Coping with Fear
F. Implications of Safety and Liability to

System Audit
G. Audit Zthizs

IV. Uanagement Rolles oi S'stem Audit

A. A Brief Review of Commication in Large
Organizations

B. Role 1: Visibility for Upper 1anagement
C. Role 2: Requirernercs/PoLicy Clarification
D. Role 3: The Flagging Function
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-s-

D. Audit Function Library
E. Audit Files
F. Accumulating Audit Cost Data

*G. Maintaining Control of Foilow-%:p Activity
H. Treatment of Forms
L Auditor Qualification/Capabilities Profile

XX. Examination

p
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-- -- - -- - - - - - -

+ GNRAL ATOMICS

This is to certify that CONSTANCE CURTIS

Social Security No. 555-68-5402 is award d 326

Continuing Education Units (CEU's) in the Quality

Assurance discipline for successful completion of the
LEAD AUDITOR TRAINING course.

The course is part of the General Atomics Continuing

Education Program in Quality Assurance and involved

36 contact hours of instruction.

Permanent records are kept at, and inquiries may be

addressed to,

Quality Asura" Trainin
General Atoms
P.O. BOX 866
San Diego CA 92138

A copy of the course outlined is attached hereto.

Certified by: 6 1 2
Colin R. Fisher, Director
Quality Assurance

4' I .. , us . s m I S SISSI ::m:::133:5 :::: uss:3- OW
I
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GENERAL ATOMICS

certifies that
. ... I

I :;':, .I'

.,.. .. I
-ANC CUffIS

has attended and successfully completed the course

LEM AUIT1OR TMINING

OrTOIER 23-7, 1989 in SW DIE, CALIFORNIA
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DIRECTOR, QUALITY ASSURANCE I NS'UCMOR

in-Ad--Vf O;-h - -- r Am --. -A . ..- ' I

., A

.'' li' "X . 1. , ,.!x! .1

given

cri

,-.- --

. . .

. , - .

l I

f' i.



466

ASTM
HCRCBY AWARDS THIS CcRTIfICnTc
AnD 1.6 CCUs
To:

4Bfl�
CONSTANCE CURIS

FOR SucCESSful COMPLETION
Of THE COURSC On:

FIRE TESTS IN BUILDING CODES,
PRINCIPLES A& APPLICNTIONS

: :; - ...... .. p- ;'. ;
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Texas Engineering Extension
The Texas A&M University System

Technology Resource Center

Presents this certificate to

CONSTANCE A. CURTIS
I,

for completion of

Code Enforcement Officer
Module III

Training

May 10, 1990
in cooperation with the

Code Enforcement Association of
I,.

Texas

htc4k .t Creatigiimcresge Extalioll Serv

I.

Service



Texas Engineering Extension
The Texas A&M University

Service
System

Technology Resource Center

Presents this certificate to

CONSTANCE A. CURTIS

for completion of the 24-hour

Building Codes Training
Course III: Structural

Program
Codes

May 8, 1990

icxii� Lsiggai�criiig Extcsm�Ioa� Serva

rutuctul 1- M
CO



Texas Engineering Extension
The Texas A&M University System

Technology Resource Center
1I

Presents this certificate to

CONSTANCE A. CURTIS

for completion of the 24-hour

Building Codes Training Program
Course II: Non-Structural Plan Review

April 3, 1990

C-wockThVE
11iMULI&J

Service
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Name Constance A. Curtis

Tale Vice President

Company Omega Point Laboratories

Address 6868 Alamo Downs Parkway

San Antonio, TX 78238

I hereby acknowledge receipt of the following document(s):

Omega Point Laboratories, Inc.
Quality Assurance Procedures Manual

Revision A

Controlled Copy No. 2.

Date ///f/L X
sowgnee



* Ius.Home'1 U.S. HOME CORPORATION

1800 Wed Loop South a Box 283 Houstonm Texas 77252-2863 (713) 599-2560

FRANK E MATTHEWS
fAXfONmw

January 6, 1989

Ms. Constance P. Cumtis
zega Point Labs

6868 Alano
Downs Parkay
San Antoaio, Texas 78238

Der Ms. Curtis:

Per yeu request, our persome] remds sir tiat you ere mployed

with U.S. Ham Cfumtis H 05/08/79 - 11/01/82. Yotr last position

was as a Vim President of Constrction at a salary of $38,500 per year.

Please let us know if be of furth assistance.

Sizrerely,

Frank Mtth
Senir p n Diector

/bat

ji "1



1o 6 A 472

RELEVANT EDUCATION AND EXPERIENCE

NAME: Constance A. Curtis INITIAL HIRE DATE: 10/86

DATE OF BIRTH: 5/ 24/46 SSN: 555-68-5402

------------------ --------
==-=----------=--------==-------- --- = --------- =--=--======

LEVEL I

( TWO YEARS EXPERIENCE IN QUALITY RELATED ACTIVITIES.

2 HIGH SCHOOL GRADUATE (OR EQUIVALENT) PLUS SIX MONTHS QUALITY RELATED
EXPERIENCE.

I ASS CIATES OEGREE IN A RELATED DISCIPLINE PLUS THREE MONTHS QUALITY
RELATED EXPERIENCE.

] MANAGEMENT UPGRADE (ATTACH RECORD OF BASIS AND APPROVAL BY QUALITY
ASSURANCE MANAGER).

-- - - - -- - - -= = = -- = = = = = = = - = = = = -- = = = = =

LEVEL II

2 ONE YEAR SATISFACTORY PERFORMANCE IN QUALITY RELATED ACTIVITIES AS A
LEVEL I OR HIGHER.

2 HIGH SCHOOL GRADUATE (OR EQUIVALENT) PLUS THREE YEARS QUALITY RELATED
EXPERIENCE.

a ASSOCIATES DEGREE PLUS ONE YEAR QUALITY RELATED EXPERIENCE.

Q FOUR YEAR DEGREE PLUS SIX MONTHS QUALITY RELATED EXPERIENCE.

Q MANAGEMENT UPGRADE (ATTACH RECORD OF BASIS AND APPROVAL BY QUALITY
ASSURANCE MANAGER).

--====--- = =--=---=-- - -- = ==--==

LEVEL III

Q SIX YEARS EXPERIENCE PERfORIING QUALITY RELATED ACTIVITIES AS A LEVEL II.

O HIGH SCHOOL GRADUATE (OR EQUIVALENT) PLUS: TEN YEARS QUALITY RELATED
EXPERIENCE OR EIQGT YEARS QUALITY FELATED EXPERIENCE WITH AT LEAST TWO
YEARS AS A LEVEL II AND TWO YEARS NUCLEAR RELATED.

ASSOCIATES DEGREE PLUS MEEN YEARS QUALITY RELATED EXLINENCE WITH AT
LEAST TW YEARS NUCLEMR RELATED.

Q FOUR YEAR DEGREE PLUS FIVE YEARS QUALITY RELATED EX E WITH Al LEAST
TWO YEARS NUCLEAR RELATED.

CHECKED BY: a . DATE :QI~ L "
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NaMe Constance A. Humphrey

Tde V.P. & Q/A Manager

CoT~r~y mera Point Laboratories, Inc.

Addre& 6868 Alamo Downs Parkway

San Antonio, TX 78238

I hereAdy a ee dte tbikg ddxutbs)

Omaga Po"t Lab~ories, bi
kLOW A xWW PicdtwMw

Rmdean B

Cor4bd CopyW Mm

DM 2/06/92
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.3* STATEMENT OF PHYSICAL CONDITION
(INSPECTION, EXAMIUTION AND TESTING PERSONNEL)

IKAE: Kerry Hitchcock HIRE DATE: 7/88

PHYSICAL CAPABILITY OF PERFORMANCE OF ASSIGNED TASKS

*1 certify that I am physically capable of performing my assigned tasks with the
exceptions as listed below.'

EXCEPTIONS: (none)

SIGNATURE:

VISION:

EXAMINATION DATE

RESULTS

EXAMINATION DATI

RESULTS

EXAMINATION

RESULTS

DATE: 11/8/ 88

Natural or corrected near-distant acuity in accordance with J-1

letters on standard Jaeger's test type chart for near vision or

equivalent test type.

11/8/88

Passed

IDATE / , /4 Ir

4t5 - If I

EXPIRATION DATE 11/8/89

EXAMINER -, I

EXPIRATION DATi

EXAMINER

EXPIRATION DATE / V / /

EXAMINER * e 7
EXAMINATION DATE

RESULTS A

EXAMINATION DATE

RESULTS

't

lJ4L4/qL
Pdkz_

EXPIRATION DATE 0 / / ? ?

EXAMINER ( 2-

EXPIRATION DATE /2// '/ 93

,EXAMINER _ _ _ _

EXAMINATION DATE

RESULTS

EXPIRATION DATE

EXAMINER

-

-

-

O (Aplicant)

E / 4Z/6F§;@

,!t . -

IE / Z/A / 'Idi
6:tss
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CERTIFICATE OF QUALIFICATION

Kerry Hitchcock has met all qualification criteria established by procedure no.

QAP-006 and is hereby certified to perform Level II functions as described below and as

further detailed in supporting training records.

Levels of capability include:

X Performing and recording inspection and tests in accordance with procedures.

X Planning inspections and tests, including the set-up of related equipment.

Elz Evaluating the validity and acceptability of inspection and testing results.

Reporting inspection, examination and testing results.

x Supervising and training equivalent and lower personnel.

x Qualifying and certifying lower level personnel.

- Evaluating the adequacy of specific programs used to train personnel.

x Qualifying and certifying same level personnel.

The basis for this certifkation indudes:

x Education and experience as documented.

x Management upgrade.

x Programmatic and on-the-job training as documented.

x Proficiency tesling as documented

Perod of cerotficn:

r-rom 8/4/92 - to 8/4/93

Cerdfied by:

8/4/92
Signa re date
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PERFORMANCE EVALUATION

Name Kerry Hitchcock Position Foreman

Evaluation Date AuguSt i. 9 g2 Initial Hire Date id1¶, Ta 19

Does not Msea Exceeds

PROFICIENCY meat Re- Reqml Reqmt
quirsmt

1. Demonstrates knowledge of assigned duties. X-I

2. Performs duties in an efficient manner. X

3. Completes expected amount of work. - X

4. Understands and utilizes available resources. x

5. Meets schedules for completing assigned duties. x

6. Performs duties without excessive supervision. x

7. Performs in a consistent, reliable manner. x-

8. Flexible in performance of assigned tasks. - x

9. Demonstrates sufficient communication skills. x

10. Cooperates well with others. X

11. Takes initiative to accomplish tasks. x-

12. No excessive absenteeism or tardiness. - X

Summary: Kerry has become an extremely valuable asset to-

Omega Poinst RF anrks offset i'M0T Aan Mf#^iltMAt! Z&ithQjz

supervision and has proven to be a capable manager of others.

i-

Evausaor s-anatue Emp-e p-mm" A em ~ A
V

4V V

Mb-
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!0

6 ~~TIIIS IS 10 CERT'IFY TI'IAT'

Kevny Al. /ich

HAVING COMI'IPLE'IED TIll PRESCRIBEI) CL.ASSROOM ANID PRACIICAL APPLICATION TRAINING

AND HAVING SUCClSSFULLY DEMONSTRA'I'li) UNI)DESI'ANDING OF ANI) ABILITY TO COMPLY

WITH THE REQUIREMENTS OPFTIIE PROMA`I'AC t;IRII P'ROI'ICIIVE SYSE'I'MS AND) T

FUNCTION WITHIN TIlE CONFINES RIEREON PRESCRIBEID. IS HEREBY GRANTED TIHE

CLASSIFICACION OF

KSTLLER
"W 6 mm - NWV Fom Pskthm Beb

I. :.

444,4 .4�

* . 4/
4.

* I

I 44

THIS CLASSIFICATION THUS CONFIRRE I. ' ANI) Wll.l, BE IIONOREI) ONLY WIIILE

THE RECIPIENT IS EMPWYED P BY%
ANROMATECAM

UNDER THE SUPERVISION OR WITH THE APPROVAL OF PROM ATEC,. /

4wJ'--)AND'I'liClINt)OII(DIIS. INC.

CERFTIFICATE NUMBER DAT1235 DT E 4.

-f ii . . .14 ,' 
,o 

o, 

,

.. e:'';^+\'t-Jo . , 'b' . ' |

* , I U, , T ,44 ~w.~fl

.'. ,1 . ,

* :.

:. .; "I. I.I . -.

"ah PRt"RiSSIVE KK'l't.IAL.S

lioUlS'I)N. 'IX AX

W iwjo
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PERFORMANCE EVALUATION

Name Kerry Hitchcock Position Foreman

Evaluation Date July 29, 1991 Initial Hire Date July 14, 1988

Does not Meets Exeeds

PROFICIENCY mew Re- Reqml Reqml
quiromts

1. Demonstrates knowledge of assigned duties.

2. Performs duties in an efficient manner. x

3. Completes expected amount of work. -x

4. Understands and utilizes available resources. x

5. Meets schedules for completing assigned duties. -

6. Performs duties without excessive supervision. -

7. Performs in a consistent, reliable manner. -

8. Flexible in performance of assigned tasks. -

9. Demonstrates sufficient communication skills. -

10. Cooperates well with others. -x

11. Takes initiative to accomplish tasks. -

12. No excessive absenteeism or tardiness. X

Summary: Kerry continues to excel in all areas. He has completed

the many courses in weldint to now be fully certified in all

phases of the GAS-TUNGSTZN-ARC Welding Process.

On April 23, 1990, Kerry coapleted his Certificate of

Proficiency id an Installer of 3-6548 TV Foam Penetration Seals.

EvOAalur S~gpaftu Employe" Smanauw" lRIJLL
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JAN I 7 1992

Mr. Deggary N. Priest
Omega Point Laboratories
6868 Alamo Downs Parkway
San Antonio, Texas 78238

Dear ,r. Priest:

I would Like to take a moment and thank you f or all your efforts in

preparing and conducting our Seismic Gap fire Tests projects 1121-92348

and 1121-92349. The 'turn-around' time in preparing the project,

conducting the test, and issuing the report were excellent. Your efforts

allowed me to close out this item ahead of schedule. I would also like

to commend Kerry Hitchcock and aichard Beasley for their ingenuity and

care in constructing the test slabs.

I am very impressed with Omega Point's personal attention to detail in

providing the highest quality, truly representative construction8 fire

test.

If you ever have the need, please feel free to use me as a reference.

Airk Henry TUlley//
Fire Protectionl/pw2 SI I

Mngineering Specialist
Corporate ln-neering-Nuclear Power
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r (RELEVANT EDUCATION AND EXPERIENCE

NAME: Kerry Hitchcock INITIAL HIRE DATE: July 14, 1988

DATE O BIRTH: February 2, 1962 SSN: 454-19-8265

LEVEL I

5 TWO YEARS EXPERIENCE IN QUALITY RELATED ACTIVITIES.

g HIGH SCHO(L GRADUATE (OR EQUIVALENT) PLUS SIX MONTHS QUALITY RELATED
EXPERIENCE.

O ASS CIATES DEGREE IN A RELATED DISCIPLINE PLUS THREE MONTHS QUALITY
RELATED EXPERIENCE.

5 MANAENT UPGRADE (ATTACH RECORD OF BASIS AND APPROVAL BY QUALITY
ASSURANCE MANAGER).

--------------------- =--=-==========--=-------==

LEVEL II

O ONE YEAR SATISfACTORY PERrOmANcE IN QUALITY RELATED ACTIVITIES AS A
LEVEL I OR HIGHER.

HIGH SCHOOL GRADUATE (OR EQUIVALENT) PLUS THREE YEARS QUALITY RELATED
EXPERIENCE.

a ASSOCIATES IEGREE PLUS ONE YEAR QUALITY RELATED EXPERIENCE.

O FOUR YEAR CEGREE PLUS SIX 10NTN1 QUALITY RELATED EXPERIENCE.

MANAGENT UPGRADE (ATTACH RECooD OF BASIS AND APPROVAL BY 0uALM
ASSR WNAGR).

LEVEL III

O SIX YEARS TXPERINCE PEVORPUNG QUALITY RELATED ACTIVITIES AS A LEVEL II.

O HIQI SO ORAlUATE (OR EQJIVALOT) PLU5: TE YEARS QUALI RELATED
CXPERIE Ol EIGHT WEARS QUALIT RELATED IEERU MIi AT LEAST 7W
VEARS AS A LEVEL II AND WO YEARS NIUEAR ELATED.

O ISMJATES IEGREE PLUS SEVEN WEASA" LITT RELATED EXTERIE WITH Al
LEAST DO YEARS UEAR ELATED.

Q FORt YEAR DEGREE PLUS FIVE YEARS QUALITY RELATED TENWCE WITH AT LEAST
TWO EARS NUEAR ELATED.

- --- -
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PERFORMANCE EVALUATION

Evaluator Signature

I

EmpToyee Signiatrc §

Stwo;

NAME Kerry Hitchcock INITIAL HIRE DATE: July 14, 1988

S.S.N.: 454-19-8265 EVALUATION DATE : June 5, 1989

P Ces Not meets E t
PROfICIENCY Meet Re- Require- Reouire-

uirementi nents erts '

1. Demonstrates knowledge of assigned duties. _ __

2. Performs duties in an efficient manner. 1-

3. Completes expected amount of work.

4. Understands and utilizes available resources. _- _

5. Meets schedules for completing assigned duties. _ _ _

6. Performs duties without excessive supervision. __ _ _

7. Performs in a consistent, reliable manner. _-

8. Flexible in performance of assigned tasks. -

9. Oemonstrates sufficient communication skills. L,-

10. Coooerates well with others. - -__,-

11. Takes initiative to accomplish tasks. _ _ __

12. No excessive absenteeism or tardiness. _ , _

SUMMARY/AREAS NEEDING IM4PROVEMEMNT: / Lu,; Ife.

/ea<K owS~ew+-et<E-+>tt..--
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@A
0ke

RELEVANT EDUCATION AND EXPERIENCE

Name Kerry Hitchcock Position Foreman

Date of Birth 2/2/62 SS No. 454-19-8265

L1L

Two years experience in Quality related activities.

T High School graduate (or equivalent) plus 6 months Quality related experience.

Associates degree in a related discipline plus 3 months Quality related

experience.
Management upgrade (attach record of basis and approval by Quality

Assurance Manager).

x One year satisfactory performance in Quality related activities as a level I or

higher.
High school graduate (or equivalent) plus 3 years Quality related experience.

Associates degree plus 1 year Quality related experience.

Four year degree plus 6 months Quality related experience.

Management upgrade (attach record of basis and approval by Quality

Assuce Manager).

LEY.m

- Six years experience in quality related activities as a level m
- High scool graduate (or equivalent) plus: ten years Quality related experience or

8 years Quality related experience with at least 2 years as a level II and 2 years

Nuclear related.
- Assoate degree plus 7 years Quality related experience with at least 2 years

Nudlear related.
- Four year degree plus 5 year Quality related experience with at least 2 years

Nuclear relatedL

CHECKED BY DAT1 7/29/91
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OC INDOCTRINATION STATEMENT

I, Kerry Hitchcock . have been indoctrinated to the technical

objectives and Quality Assurance/Quality Control elements Omega Point
Laboratofles' 0/A Program.

I have also received indoctrination to the regulatory standards listed below:

Omega Point Labs QAP Manual, Rev. A, Sec. 005, which includes:
Sec. 206 (a) of the Energy Reorganization Act of 1974

10 CFR, Part 21 - Reporting Defects and Noncompliance

10 CFR 50, Appendix B - Quality Assurance Criteria For
Nuclear Power Plants

Ammended Atomic Energy Act, Sec. 235 - Protection of
Inspectors

ANSI N45.2 - Quality Assurance Program For Nuclear
Power Plants

* Omega Point Labs Quality Assurance Manual, Revision B

10/o9/90
Sig rtDate

Indoctrination By:

10/09/90

Supervisor/Trainling Instructor Date
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QUALITY ASSURANCE TRAINING RECORD

Name Herbert W. Stanaberry II
page J-of

DESCRIPTION OF TRAINING ACTIVITY SIGNATURE TRAINED BY DATE

OPL XAP-005, Sa. 206(a) Energy Reorganization Act 1/16/92

10 CdR, Part 21, Reporting Defects and Noncompliancea 
1/16/92

10 CPR 50 APP. QA Criteria for Nuclear Power Pant 1/16/92

Amended Atomic Energy Act (235) Protection of Inspectors 1_17_92

ANSI N45.2 Q/A Program for Nuclear.Power Plants 8/92

OPL Qualitysura Manual, Revision B //92

OFL Quality Assurance Procedures Manual, Revision B 
/89

CV1'
C
CZ;

Q* ho
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CERTIICATE OF QUALIFICATION

Herbert W. Stansberry II has met all qualificaion criteria established by Pnoced No. QAP-006

of the Omcga Point Labs Quality Assmrance Procedurs Manual and is hceby certified o perfrm Levelv

functions as described below and as further deailed in supporting training records.

Levels of capability include

Performing and recording inspection and tests in accordance with procdures.

; Planning inspections and tests, including the set-up of related equipant.

• Evaluating the validity and acceptability of inspection and testing results.

Reporting inspection, x on d testing esults

Supcrvig and training equivalent and lower personneL

Qu~alifying anid certffying lower leviel perscxnel.

Evalating the adequacy of specific prograns used train peroneL

Qualifying and etfying leIve pereL

ITh basis for dhs cemficatim ikclude

_ Edario and eperice as docu Lnmd

-a n upgrade.

- ProidCacy ftsting as
Aska

Ptiod o(crd&md CAd fdby -r b

FPm to Z/3 _____

Siguahzuip



CERTIFICATE OF QUAUIFICATION

5 w mmtal qaficarenaestedby Prce No (AP-006
ofte hOmega PoInt Lab 1 Amsa Pmcedures M ard s herebysfled to perlbfn LeveI
fudior as desated bew and a t deed in s49prt aii recors.

Les of capabiky ircide:

&• Perdomn and rcodg inspedion and t in aarm wfh pandreos.

'1 Panring irspediorsand te, irddg these of relaed eqrTnent

£ Evaluang the valldy and aeptabIty af insecion and tesng rsuils.

veporng inspedim anircdm and tesing resAs

SupwAng ardbrid g eent~ and bw erpssoneL

- fifng and cedtwV bnwe levp rL

Evaang te adequay of spedc p used tD ain pets=A

Ca andme sale rsnneL

The ba fusrths edon ird

Sd abndeapdawsx rm

s- Prcqiin ai nh k',~donre

to= X i ccadpiva mincytk'g n dwrte asd.

Pegiodco Sc 0f Cldfed bf.



STATEMENT OF PHYSICAL CONDITION

NAME: Herbert W. StansberrY II DATE OF HIRE: 4-30-90

PHYSICAL CAPABILITY OF PERFORMANCE OF ASSIGNED TASKS

I certify that I am physically capable of performing my assigned tasks with the exceptions
as listed below."

EXCEFPTONS:

Signaturene

VISION:

Date / A / 7'92

Natural or corrected near-distant acuity in accordance wth J-1 letters on a
standard Jaegers test type chart for near vision or equivalent test type.

EXAMINATION DATE //AL/

RESULTS < I

EXAMINATION DATE Ilb L L/ f L
RESULTS

EXAMINATION DATE

RESULTS

EXAMINATION DATE

RESULTS

EXPIRATION DATE 4 R3
EXAMINER a ; A

EXPIRATION DATE _______

EXAMINER

EXPIRATION DATE

EXAMINER -_______

EXPIRATION DATE ____

EXAM INEN___
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PERFORMANCE EVALUATION

Position Laboratory Technician
Initial Hire Date 04/30/90

PROFICIENCY
uoes not
meet Re-
quiremrs

Mets Exceeds

Reqn't Reqm't

Demonstrates knowledge of assigned duties. -

Performs duties in an efficient manner. I

Completes expected amount of work.

Understands and utilizes available resources.

5. Meets schedules for completing assigned duties.

6. Performs duties without excessive supervision.

7. Performs in a consistent, reliable manner.

8. Flexible in performance of assigned tasks.

9. Demonstrates sufficient communication skills.

10. Cooperates well with others.

11. Takes initiative to accomplish tasks.

12 No excessive absenteeism or tardiness.

Summary: ; 5 e A o

/ j I-l- Al
i0-

kv
- 07-

1.

2.

3.

4.

K

Name Herbert W. Stansberry II

Evaluation Date ?/,/ Z
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QC INDOCTRINATION STATEMENT

I, R~rb..rt W Stan!berrv ii have been indoctrinated to the technical
objectives and Quality Assurance/Quality Control elements Omega Point
Laboratories' Q/A Program.

I have also received indoctrination to the regulatory standards listed below:

Omega Point Labs QAP Manual, Rev. A, Sec. 005, which includes:
Sec. 206 (a) of the Energy Reorganization Act of 1974

10 CFR, Part 21 - Reporting Defects and Noncompliance

10 CFR 50, Appendix B - 0/A Criteria For Nuclear Power Plants

Ammended Atomic Energy Act, Sec. 235 - Protection of Inspectors

ANSI N45.2 - Quality Assurance Program For Nuclear Power Plants

Omega Point Labs Quafity Assurance Manual, Revision B

* Omega Point Labs Quality Assurance Procedures Manual, Revision B

Indoctrination By:

SiipervisorlTraining Insnuctor



*.A b@,0 6O

RELEVANT EDUCATION AND EXPERICE

Name Herbert W. Stansberrv I: Position Laboratory Technician

Date of Birth 06/25/71 SS No. 100-54-3072

Two years experience in Quality related activities.
High School graduate (or equivalent) plus 6 months Quality related experience.± Associates degree in a related discipline plus 3 months Quality related
experience.
Management upgrade (attach record of basis and approval by Quality
Assurance Manager).

LML II

One year satisfactory performance in Quality related actmiies as a level I or
higher.

- High school graduate (or equivalent) plus 3 years Quality related experience.
X2. Associates degree plus 1 year Quality related pence.

- Four year degree plus 6 months Quality related experence.
= Management upgrade (attach record of basis and apprval by Quality

Assurance Mawaer).

LEVE, m

- Six years experience in quality related activties as a levd IL
High schol graduate (or equivalent) plu: ten yeas Quality related experience or
8 years Quality related experience with at least 2 years as a level U and 2 years
Nuclear related.

- Associate degree plus 7 years Quality related experience with at least 2 years
Nuclear related.

- For year degree plus 5 years Quality related experience with at least 2 years

Nudlear relatedL

CHECKED BY c2. A DAT113 _7

515



ITT
ITT TECHNICAL INSTITUTE

BY VIRTUE OF THE APPROVAL GRANTED TO THEM

BY THE TEXAS EDUCATION AGENCY

CERTIFIES THAT

HERBERT WILLIAM STANSBERRY II

IS AWARDED THIS

ASSOCIATE OF APPLIED SCIENCE DEGREE
IN

ELECTRONICS ENGINEERING TECHNOLOGY

IN WITNESS WHEREOF WE AFFIX OUR SIGNATURES

Given at San Antonio, Texas, this 11th day of September, 1991.

csioy _____i19 
z r&irii',1Z~1~~iE~cinSIOU V J.-1,1~sco

04, mcllon T T to

c).

v . % I.,,
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PAGE'_ OF'1
NAME Cloda S. Patton-

DESCRIPTION OF TRAINING ACTIVITY SIGNATURE TRAINED BY DATE

OPL Quaitty Assurance ProceuaRevs Mna.reion B

OP u l t s u a c Procedures Manual, Revision B__________________________

0
QUALITY ASSURANCE TRAINING RECORD



A ^XA Aft

QC INDOCTRINATION STATEMENT

I, cl eda , have been indoctrinated to the technical
objectives and Quality Assurance/Quality Control elements Omega Point
Laboratories' 0/A Program.

I have also received indoctrination to the regulatory standards listed below:

Omega Point Labs QAP Manual, Rev. A, Sec. 005, which includes:
Sec. 206 (a) of the Energy Reorganization Act of 1974

10 CFR, Part 21 - Reporting Defects and Noncompliance

10 CFR 50, Appendix B - Q/A Criteria For Nuclear Power Plants

Ammended Atomic Energy Act, Sec. 235 - Protection of Inspectors

ANSI N45.2 - Quality Assurance Program For Nuclear Power Plants

Omega Point Labs Quality Assurance Manual, Revision B

Omega Point Labs Quality Assurance Procedures Manual, Revision B

Signature Date

Indoctination By:

Hi, .U5LU -

SupervisorlTraining instrcor %.wae
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PERFORMANCE EVALUATION

Name Cleda S. Patton
Evaluation Date a

Position Assistant to the President

Initial Hire Date 01/02/92

PROFICIENCY
no-- -- .a-,- ---

meet Re-
quiremts

1. Demonstrates knowledge of assigned duties.

2. Performs duties in an efficient manner.

3. Completes expected amount of work.

4. Understands and utilizes available resources.

5. Meets schedules for completing assigned duties.

6. Performs duties without excessive supervision.

7. Performs in a consistent, reliable manner.

8. * Flexible in performance of assigned tasks.

9. Demonstrates sufficient communication skills.

10. Cooperates well with others.

11. Takes initiative to accomplish tasks.

12. No excessive absenteeism or tardiness.

Summary-: TV-k- c,,~ jd-

Reqm't Reqm't

-L
x

x

x.

A- F &- 4/de
I' v

A, S | -

6'
Evahikxr SlyabxS ( %A 4me ee ( I

e2 - m -r-

.1-f 1:94d 411--

.I .

.
.

W
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STATEMENT OF PHYSICAL CONDITION

NAME: -r -s- C "e , DATE OF HIRE:

PHYSICAL CAPABILITY OF PERFORMANCE OF ASSIGNED TASKS

1 certify that I am physically capable of performing my assigned tasks with the excepticns

as listed below.'

EXCEPTIONS:

Signature

VISION:

EXAMINATION

RESULTS

.Q Ao-

Date l/L I I.

Natural or corrected near-distant acuity in accordance with J-1 letters on a

standard Jaeger's test type chart for near vision or equivalent test type.

DATE. ?-/ EXPIRATION DATE - -1P z

EXAMINER C, d

EXAMINATION DATE

RESULTS

EXPIRATION DATE WLItL

EXAMINER C

EXPIRATION DATE .

EXAMINER

EXAMINATION DATE

RESULT ___

EXPIRATION DATE

EXAMINER

01/02/92

/v van

01adt-;

.
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RELEVANT EDUCATION AND EXPERIENCE

Name Cleda S. Patton

Date of Birth 08/07/50

Position Assistant to the President

SS No. 451-82-5042

LEYL1

Two years experience in Quality related activities.
_x_ High School graduate (or equivalent) plus 6 months Quality related experience.

Associates degree in a related discipline plus 3 months Quality related
experience.
Management upgrade (attach record of basis and approval by Quality
Assurance Manager)..LELII
One year satisfactory performance in Quality related activities as a level I or
higher.
High school graduate (or equivalent) plus 3 years Quality related experience.
Associates degree plus 1 year Quality related experience.
Four year degree plus 6 months Quality related experience.
Management upgrade (attach record of basis and approval by Quality
Assurance Manager).

LEVEL m

Six years experience in quality related activities as a level IL
- High school graduate (or equivalent) plus: ten years Quality related experience or

8 years Quality related experience with at least 2 years as a level I and 2 years
Nuclear related.
Associate degree plus 7 years Quality related experience with at least 2 years
Nuclear related.
Four year degree plus 5 years Quality related experience with at least 2 years
Nuclear related.

BY eCHECKED DATE 44:&o2 foz -0 # 'V



CERTIFICATE OF QUALIFICATION

Cleda S. Patton has met all qualification criteria established by Procedure No. QAP-006

of the Omega Point Labs Quality Assurance Procedures Manual and is hereby certfled to perform Level Z

fumctons as described below and as further detailed in supporng training records.

Levels of capability include:

XY Performing and recording inspection and tests in accordance with procedure.

kL Plinning inspecions and tests, including the set-up of related equipment.

Evaluating the validity and acceptability of inspecdon and restng results.

Reporting inspectin, minn and testing results.

Supeising and a ng eqivalet and low1 prowrieL

Qualifying and ctying lo1 level personael.

Evaluating the mequacy of specific p nrams ed t ain peroneL

Qualifying and ceufying I c level persomnL

Tbe basis for this certicato includcz

X Eduation and expcrierce as d ntd

P-and aondiu-job tig as hdocunec

- Pr~wcizy rsting as om me

Pedof~flcZ Cdfeby

F= 7VmgmI f3 4



Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Appendix G

PHOTOGRAPHS
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

End view of conduits installed onto test deck.

View of conduit installed onto test deck.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Thermocoupled #8 AWG wire pulled through conduit assemblies.

V-ribs hammered flat on panel to be installed over 4 in. condulet.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

View of panel to be installed around 4 in. condulet.

Inside of panel 'buttered" prior to installation over 4 in. condulet.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Panel installed over 4 in. condulet.

Stress skin overlapped at vertical joint.

6v A Po
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Panel temporarily held in place with tie wire.

Openings around top of box filled with trowel grade.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPEND ICES

Stress skin held to conduit over condulet box with tie wire.

View of material to be fit around the 1 in. condulet.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Material installed onto 1 in. condulet.

Material held in place with stainless steel tie wire.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25,1993 5 3 1
APPENDICES

Opening around top of condulet box filled with trowel grade.

View of completed 1 in. condulet box.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Material installed around 3 in. condulet.

Bottom of condulet box fit into position.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

View of bottom of condulet box on 3 in. conduit.

View of material installed around 3 in. condulet.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Condulet box completely installed on 3 in. conduit.

Material with mitered grooves installed onto 3 in. radial bend.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Material held in place with stainless steel tie wire.

CA Pb 0
I1

t

I 69

#OfAl 04



Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Material installed onto 1 in. conduit radial bend.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Material installed onto radial bend of 4 in. conduit.
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Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

Close view of miter grooves cut into material to be installed onto radial bends.

Trowel grade material applied to the inner surfaces of pre-shaped sections to be
installed over straight conduit runs.
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Typical joint in straight conduit run near condulet box.

Pre-shaped sections installed onto large diameter conduit.
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Stainless steel mesh installed over material on 2 in. radial bend.

' -

Trowel grade material applied over stainless steel mesh in radial bend area.
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"Overlay" material installed and secured with stainless steel tie wire.

View of near complete overlay on 1 in conduit radial bend.
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Pre-shaped conduit sections installed on vertical conduits over LB boxes.

Material applied to support member.
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View of radial bends.

Trowel grade material applied to the inside of the material to be installed as an
"overlay" on the 1 in. condulet box.
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Overlay box installed over 1 in. condulet box.

Overlay of pre-shaped sections installed onto 1 in. conduit.
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View of overlay boxes installed onto 1 in. and 2 in. conduits.

Material secured to horizontal conduit runs with stainless steel tie wire.
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View of pre-shaped material joint near the LB box.

Overlay box installed over 3 in. condulet.
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View of overlay box completely installed.

0 Overlay material applied and held in place with stainless steel tie wire.
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View of open area in overlay material on 3 in. conduit.

'Patch" cut to fill in open area on overlay material.
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View of patch installed in overlay material.

Close view of patch showing stress skin overlap.
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Skim coat of trowel grade applied to all configurations.

Skim coat smoothed with a wet brush.
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Skim coat smoothed with rasps to eliminate high spots.

View of completed assemblies.

4 A P0

0 t

VI '7

0ftRAIo

0

0



Report No. 11210-94943a
Tennessee Valley Authority

April 25, 1993
APPENDICES

End view of completed assemblies.

Rear view of test article before test.
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End view of radial bends before test.

Right front view of test article before test.
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View of LB boxes before test.

Test article being placed onto test furnace.
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View of test furnace immediately prior to fire exposure.

View of furnace interior during test.
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Front view of test sample prior to hose stream test.

View of LB boxes after fire exposure.
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View of radial bends after fire exposure.

I 1W

View of underside of sample after fire exposure.
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Hose stream test.

Hose stream test.
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Hose stream test.
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View of radial bends after hose stream test.
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View of underside of LB boxes after hose stream test.
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View of vertical conduit runs over LB boxes after hose stream test.
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View of LB boxes after hose stream test.
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View of 4 in. LB box after hose stream test.

View of 4 in. horizontal conduit and support member after hose stream test.
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bends after hose stream test.

4
1*

View of 4 in. conduit section near LB showing material dislodged by hose stream.
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View of 1 in. radial bend with char removed.
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View of 1 in. radial bend and vertical conduit with overlay removed,
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View of material removed from 1 in. vertical conduit above radial bend.

View of material removed from 1 in. radial bend.
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View of material removed from 1 in. horizontal conduit near radial bend.

View of material removed from 1 in. horizontal conduit near LB box.
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View of overlay material removed from 1 in. LB box.

View of overlay material and first layer of material on 1 in. vertical conduit over
LB box.
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View of material on 4 in. condulet.

View of material removed from 4 in. condulet.
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View of material removed from conduit above LB box.
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View of material removed from horizontal conduit near LB box.
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View of radial with char removed.

Material removed from radial bend of 4 in. conduit.
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Material removed from vertical conduit above radial bend.
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~ ,< . -

View of 3 in. conduit configuration with char removed from LB box.
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Interior view of material on 3 in. condulet.

View of material on 3 in. conduit above LB box.
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View of material removed from 3 in. horizontal conduit near LB box.
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Stainless steel wrap removed from 3 in. radial bend.
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Material removed from top of radial bend on 3 in. conduit.

View of material removed from 3 in. conduit radial bend.
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View of inner layer of material on 3 in. radial bend.
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View of 2 in. LB box with char removed.
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View of interior of LB box on 2 in. conduit.
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Material removed from horizontal conduit near LB box.
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Material removed from conduit above 2 in. LB box.
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Material removed from 2 in. radial bend.
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NOMINAL 5/8' THERMOLAG 330

PRESHAPED CONDUIT SECTION '

STAINLESS STEEL
MESH (NOTE 10 OR 11

TROWEL GRADE
THERMO-LAG 330

DETAIL A
LB DETAIL
NOMINAL 5/8' DESIGN
WITH MESH WRAP
NOTE 5

: -



NOMINAL 5/8' THEPiM--.GA ::C
PRESHAPED CONDUIT

DETAIL B
STRAIGHT JOINT
NOMINAL 5/8' DESIGN

NOMINAL 5/8'
THERMOLAG
33C BOARD

NOMINAL 5/8' THERM5LAG 330
PRESHAPED CONDUIT SECT.ON

,NOMINAL 5/8'
THERMOLAG
330 BOARD

DETAIL C
SUPPORT SECTION
NOTE 6 k 7



STRAIGHT CUTS

b Iii
.V-GROOVE CUTSjI

i
i CUTS FOR OUTSIDE BEND

Sr CUT SPACING AS REQUIRED

CUTS FOR INSIDE BEND
Sr CUT SPACING AS REWUIRED

STAINLESS STEEL TIE
WIRE ATYP NOTE 9) -

NOMINAL 5/8' THERMOLAG 330
PRESHAPED CONDUIT SECTION -

TROWEL GRADE
THERMOLAG 330
(TYPi

DETAIL D
RADIUS DETAIL



-JOINT

STAINLESS STEEL
MESH (NOTE 10 OR 11)

NOMINAL 5/8' THERMO-LAG 330

PRESHAPED CONDUIT SECTION

-STRESS SKIN

DETAIL E
CONDUIT SECTION

STAINLESS STEEL TIE

WIRE (TYP NOTE 9) -

2' (MAX) > < , ,

NOMINAL 5/8' THERMOLAG 330

PRESmAPED CONDUIT SECTION

DETAIL F
CONDUIT ISOMETRIC

OVERLAP

I

I

I

I



5&;9

CUT STRESS SKIN TO THERMO-LAG

SCZRE LINES
\FR THERMO-LAG

SX8KI ) (CO NOTICU
STRESS SKIN

z<

SHALLLB O LS

LI-NE
CUT LINE --

NOTE: MAKE EITHER FRONT(OR SIDE A)
5/8' WIDER THAN SAWXOR SIDE 3)

FOR OVER LAP

DETAIL G
SMALL LB OR LS

(SMALLER THAN 4' CONDUITS)
NOTE 5



iT STRESS SKIN TO THERMO-'AG

SCORC LITNE=S

I 'FOR THIERMO-LAG
- I(DO NOT CIJT

I STRESS SKIN)

INE

DETAIL H
LARGE LB OR LS

(FOR 4' AND LARGER CONDUITS)
NOTE 5
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1 X j i j i DETAIL B 'kX

I - - - - --L--- I - - - - - - --- -- -
-------- I - - - -----

DETAIL A

ELEVATION



5p3

= XPR? E,-QP CONCUIT

ZX/8' THERMO-LAG

3/8' TEr-MO-LAG

t -- n PE74F-PME0 CONYOUIT
I SECT -C.N

DETAIL A
NOTE 5



STAINLESS STEEL TiE
WIRES (TYP NOTE 10)

NOMINAL 3/8' THERMCLAG 330
PRESHAPED CONDUIT SECTION

NOMINAL 5/8' THERMCLAC ::0
PRESHAPED CONDUIT SE-::N

18' (MAX)
BETWEEN JOINTS

DETAIL B
STRAIGHT JOINT 3/8'
WITH PPEFCRMED OVERLAY
NOTE 6

NOMINAL 5/8 OR 3/8 THERMOLAG 330
PRESHAPED CONDUIT SECTION

-FILL IN WITH
TROWEL GRADE

DETAIL C
SUPPORT SECTION
NOTE 7 X 8



V-GROOVE C

CUTS FOR INSIDE BEND
Sz CUT SPACING AS REQUIRED

SKIM COAT (MAX 3/16' THICK)
TROWEL GRACE THERMO-LAG -"0

3/8' PREFORMED
UPGRADE

1/2 S

NOMINAL 5/5' OR 3/8'
THERMOLAG 3-0
PRESHAPED CENOUIT SECTION-----z

X "-STRAIGHT C:

CUTS FCR CUTSIDE BEND
Sz CUT SPACING AS REWUIRED

wEL GRADE
THERMO-LAG 330

NOMINAL 3/8-
THERMCLAG 330
PRESHAPED CONDUIT
SECTION

DETAIL D
RADUIS DETAIL
3/8' PREFORMED UPGRADE
NOTE 9

593
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.. jOINT -- \

NOMINAL 5/8- OR 3/8
THERMCLAG :330
PRESHAPED CONDUIT SECTlON

STRESS SKIN

DETAIL E
CONDUIT SECTION
WITH 3/8' UPGRADE

S7A7NL.SS STEEL 77r
WIRES (TYP NOTE 1C)

2 (MAX) - b;

NCMINAL 3/8' rTHICX ORESHAPE
C3NCUIT SECTION OVE.LAYS

-8s THICK PRESHAPED

DETAIL F
CONDUIT ISCMETRIC



DETAIL G
SMALL LB CR LS

(SMALL-R THAN 4' CONCUITS)
NOTE 5
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UT STRESS SKIN TO THERMO-LAG

i I SZCRE 'ONES I
iCpR THE'jMO-LAG,'(CO NOT CUT

I S7RESSI SKIN)

I I I I f
- i w I 5

I: I 2 IU

m, o

DETAIL H
LARGE LB OR LS

(FOR A AND LARGER CONDUITS)
NOTF 5
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