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1.0 SUMMARY

I The following information was supplied by Corporate Engineering I
I Personnel for incorporation into this Report. |

l l
| NOTE: NOMENCLATURE FOR THICKNESS OF THERMO-LAG PREFORMED SECTIONS |

J l
Thermal Science Incorporated (TSI) is the sole supplier of all I
Thermo-lag 330 preformed fire barrier sections used by TVA for l

| Ampacity Derating Testing as described in this test report. At i
I the time they were supplied by TSI, the sections were designated
I as 1/2" ad 1/4" sections, denoting their certified minimum
I thickness. In actuality, the preformed sections were required by |

T TVA to meet the following thickness criteria: I
I I
I 1/2" sections: 5/8" +/- 1/8"
I 1/4" sections: 3/8" +/- 1/8"
l l

TSI has recently begun describing the preformed sections in their |
literature as 5/8" and 3/8", denoting their nominal thickness. l
In order to avoid confusion, TVA will adopt the TSI nomenclature
and will use nominal thickness in this report. Certain I
attachments to the report (e.g. Attachment B - Log Book), were l

| prepared before the nomenclature change and will refer to the |
I minimum Thermo-lag thickness (1/2" and 1/4"). In all such cases, I
I the material nominal thickness is 5/8" and 3/8" respectively. l

l l

1.1 Overview

Corporate Engineering (CE) contracted with Central Laboratory Services
(CLS) to perform ampacity derating tests for fire protected cable in
conduit as described in draft IEEE Standard P848, 'Procedure for the
Determination of the Ampacity Derating of Fire Protected Cables.'

The objective of the testing was to determine the ampacitV correction
factor for cables which are installed in conduits that have been
covered with Thermo-lag fire barrier material. One-inch and four-inch
rigid steel conduits were used and each of the following
configurations were assembled:
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1 Bare conduit

(2 configurations for both 1-inch and 4-inch conduits)
93-0501-4 (4") - One 10-foot plus two 5-foot sections)
93-0501-9 (4") - Two 10-foot sections)
93-0501-8 (1") - One 10-foot plus two 5-foot sections)
93-0501-10 (1") - Two 10-foot sections)

2. 5/8-inch Thermo-lag base layer

93-0501-1 (4") Two 10-foot sections
93-0501-5 (1") Two 10-foot sections

3. 5/8-inch Thermo-lag base layer with 3/8-inch Upgrade layer

93-0501-2 (4") Two 10-foot sections
93-0501-6 (1") Two 10-foot sections

4. 3/8-inch Thermo-lag base layer with 3/8-inch Upgrade layer

93-0501-3 (4") Two 10-foot sections
93-0501-7 (1") Two 10-foot sections

Testing consisted of:

1. Placing the cable/conduit assembly in a temperature controlled
test chamber

2. Applying current to the cable to raise the temperature of the
cable conductors to 900C.

3. Recording the current required to:

a. Maintain the cable temperature at 900C +/- 1.10C
b. In a test chamber ambient temperature of 400 C +/-20C
c. For a time period of at least 3 hours
d. During which time the average rate of change of temperature did

not exceed +/-0.20 C per hour
e. And the average temperatures at location #1 and location #3 were

within +/- 40C of the average temperature at location #2
(Attachment J)

f. In 3 phase tests, maintain the currents in the Red phase and
White phase circuits within +/- 1 percent or +/-0.5 ampere of
the current in the reference phase (Black phase).

The testing was performed at the Central Laboratories Services (CLS)
in Chattanooga, Tennessee. The conduit specimen preparation
(installation of Thermo-lag material) began January 22, 1993 and was
completed on February 2, 1993. Ampacity derating testing began on
March 9, 1993 and was completed on June 22, 1993.
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1.2

-3-

Results

Table 1.2 - Test Currents and Derating Factors

Specimen 3-Conductor 4-Conductor 24-Conductor 3-Phase
Number Tests Tests Tests Tests

93-0501-1:
Amperes 246.3 450.8 34.3 34.0
ACF1 1.05 1.07 1.07 1.05
ACF2 * 1.04 1.03 1.02

93-0501-2:
Amperes 228.2 433.5 33.4 33.7
ACF1 0.98 1.03 1.04 1.04
ACF2 * 1.00 1.01 1.01

93-0501-3:
Amperes 215.0 424.5 33.1 31.7
ACF1 0.92 1.01 1.03 0.98
ACF2 * 0.98 1.00 0.95

93-0501-4:
Amperes 234.1 420.3 32.1 32.4

93-0501-5:
Amperes 52.4 59.7 * 64.3
ACF1 0.97 0.98 * 1.00
ACF2 * * * 1.03

93-0501-6:
Amperes 51.9 58.8 * 62.7
ACF1 0.96 0.97 * 0.98
ACF2 * * * 1.00

93-0501-7:
Amperes 52.6 60.2 * 63.6
ACF1 0.97 0.99 * 0.99
ACF2 * * * 1.02

93-0501-8:
Amperes 54.3 60.8 * 64.2

93-0501-9:
Amperes * 434.5 33.2 32.4

93-0501-10:
Amperes * * * 62.6

*Testing was not performed.

Notes:

1. ACF1 is the correction factor relative to a bare conduit of
one 10-foot section with two 5-foot sections on each end
(Specimens 93-501-4 and 93-0501-8)

2. ACF2 is the correction factor relative to a bare conduit of
two 10-foot sections (Specimens 93-501-9 and 93-0501-10)



Material Tested

Steel Conduit

1-inch and 4-inch rigid steel conduit and couplings

Thermo-lag

Thermo-lag 5/8-inch Base Layer:
3-foot lengths of 5/8-inch preformed sections for use on 1-inch conduit
3-foot lengths of 5/8-inch preformed sections for use on 4-inch conduit

Thermo-lag 3/8-inch Base Layer:
3-foot lengths of 3/8-inch preformed sections for use on 1-inch conduit
3-foot lengths of 3/8-inch preformed sections for use on 4-inch conduit

Thermo-lag 3/8-inch Upgrade Layer:
3-foot lengths of 3/8-inch preformed sections
conduit with 5/8-inch Base Layer installed
3-foot lengths of 3/8-inch preformed sections
conduit with 3/8-inch Base Layer installed
3-foot lengths of 3/8-inch preformed sections
conduit with 5/8-inch Base Layer installed
3-foot lengths of 3/8-inch preformed sections
conduit with 3/8-inch Base Layer installed

for use on 1-inch

for use on 1-inch

for use on 4-inch

for use on 4-inch

The specimens were prepared by "buttering" trowel grade Thermo-lag
on the preformed Thermo-lag pieces on all seams and interior
surfaces. Specimens were prepared by Craftsmen provided by
Sequoyah Nuclear Plant.

Cable

3/C 6AWG, Rockbestos, 600V, Type PXMJ, Mark WFA-15, XLPE/CSPE,
9ONLC-75670A-01

4/C 6AWG, Rockbestos, 600V, Type PXMJ, Mark WFA-19, XLPE/CSPE,
9ONLC-75670A-01

1/C 75OKcmil, Rockbestos, 600V, Type PXJ, Mark WDO-1, XLPE/CSPE,
9ONLC-75670A-01

Testing Completed

All sections of the test plan and test plan revisions were
completed. A total of 33 configurations were tested.
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1.5 Anomalies

Eight anomalies were noted during the testing. All of the anomalies
were related to the instrumentation and there was no impact on
quality and no impact on reported test results. Reference Attachment
L for copies of the anomaly reports.

Anomaly 93-0008 was written to document inconsistent reading
obtained during a calibration verification of the current.

RESOLUTION: The laboratory standard was powered from an
isolation transformer to eliminate inaccuracy due to
distortion of the supply power.

Anomaly 93-0011 was written to document two thermocouples indicating
open when the post test calibration was performed.

RESOLUTION: Accept the data obtained using the two thermocouples
and do not perform post test check.

Anomaly 93-0013 was written because one thermocouple bead broke during
testing.

RESOLUTION: Replace the thermocouple with a spare and continue
testing. Accept the data taken using the thermocouple
before it broke and do not perform a post test check.

Anomaly 93-0015 was written to document two thermocouples broke when
they were removed from the specimens.

RESOLUTION: Do not perform a post-test check. Accept the data
acquired before the thermocouple broke.

Anomaly 93-0017 was written to document the out of tolerance condition
for the load cell used to weigh the conduits and Thermo-lag.

RESOLUTION: Accept the data taken using this instrument. The load
cell was out of tolerance by 0.02 pounds. This was
insignificant for the range used.
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Anomaly 93-0023 was written to document a calibration check for 70
Amps required due to additional testing requested by the customer.
The instrument was originally checked from 20 to 50 Amps .

RESOLUTION: Accept the calibration check for the pre-test
calibration and include the 70 Amp Range on the post
test calibration.

Anomaly 93-0024 was written to document one thermocouple broken
during testing.

RESOLUTION: Do not perform a post-test check. Accept the data
acquired before the thermocouple broke.

Anomaly 93-0025 was written to document 3 thermocouples broken
during the as found test.

RESOLUTION: Do not perform a post-test check. Accept the data
acquired before the thermocouple broke.

2.0 REFERENCES

2.1 CLS-QAP-1.1, "Organization"

2.2 CLS-QAP-4.1, "M & TE Calibration Program"

2.3 CLS-QAP-4.7, "Engineering Services Program"

2.4 Scope of Work Document B44 930108 001

2.5 Revised Scope of Work Document B44 930112.001

2.6 Revised Scope of Work Document B44 930120 002

2.7 Revised Scope of Work Document B44 930212 001

2.8 Revised Scope of Work Document B44 930324 001

2.9 Revised Scope of Work Document B44 930419 004

2.10 Revised Scope of Work Document B44 930524 002

2.11 Revised Scope of Work Document B44 930528 001

2.12 Revised Scope of Work Document B44 930610 003
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3.0

3.1

93-0501-1 4-inch conduit with 5/8-inch Thermo-lag
93-0501-2 4-inch conduit with 5/8-inch Thermo-lag

3/8-inch upgrade layer
93-0501-3 4-inch conduit with 3/8-inch Thermo-lag

3/8-inch upgrade layer
93-0501-4 4-inch conduit bare (One 10-foot section

section on each end)
93-0501-5 1-inch conduit with 5/8-inch Thermo-lag
93-0501-6 1-inch conduit with 5/8-inch Thermo-lag

3/8-inch upgrade layer
93-0501-7 1-inch conduit with 3/8-inch Thermo-lag

3/8-inch upgrade layer
93-0501-8 1-inch conduit bare (One 10-foot section

section on each end)
93-0501-9
93-0501-10

base layer
base layer and

base layer and

with a 5-foot

base layer
base layer and

base layer and

with a 5-foot

4-inch conduit bare (Two 10-foot sections)
1-inch conduit bare (Two 10-foot sections)
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QUALITY ASSURANCE

Test Equipment

All test equipment and instrumentation used in the performance of
this test program was calibrated in accordance with applicable
standards and QA procedures and conformed to applicable portions of
ANSI N 45.2 and 10 CFR 50 Appendix B except the moisture meter used
to measure the Thermo-lag moisture content. Standards used in
performing all calibrations are traceable to the National Institute
of Standards and Technology (NIST), natural physical constants, or
commercially accepted practices.

Personnel and Procedures

All personnel, procedures, and instructions used in the performance
of this test program complied with the applicable requirements of the
Central Laboratories Services (CLS) Quality Assurance Program.

RECEIPT INSPECTION

Inspection

The materials (conduit, cable, Thermo-lag components, etc.) were
inspected prior to assembly of the test items. Visual inspection of
conduit and cable was performed. Visual inspection of Thermo-lag
sections and Thermo-lag trowel grade material was performed.
Measurements of the physical dimensions of Thermo-lag sections were made.

Tagging

After assembly, ten test specimens were tagged 93-0501-1 through
93-0501-10. The tag was attached to the conduit section used for
testing.

3.2

4.0

4.1

4.2



TEST PREPARATION AND RESULTS

5.1 General

Initial tests were performed using cable specimens with 3
conductors installed in the conduit as specified in IEEE P848. For
the initial tests and for subsequent tests, individual sections of
cable which were connected in series, were connected using crimped
lugs and bolts. The cable length was, typically 3 to 4 feet longer
than the 20-foot conduit and the bolted connection were made
outside the conduit. The external portions of the cable were
wrapped in thermal insulation to minimize heat loss from the
conduit ends.

After completion ot the initial tests, Corporate Engineering
requested testing of several additional cable specimen
configurations in the conduit/Thermo-lag assemblies used in the 3
conductor tests. Specifically, testing was performed for:

1. Cable specimens with 4 conductors connected in series
2. Cable specimens with 24 conductors (8, 3-conductor cables)

with all 24 conductors connected in series (4-inch conduit
only)

3. Cable specimens with 24 conductors (8, 3-conductor cables)
with the individual conductors arranged in a
series-parallel configuration (3 sets of 8 conductors in
series) and connected to a 3 phase, 60 Hertz, current
source. (4-inch conduit only)

4. Cable specimens with 3 conductors connected to a 3 phase,
60 Hertz, current source. (1-inch conduit only)

5.2 Initial Setup

5.2.1 Eight conduit test specimens were initially assembled. Six
specimens were prepared with the Thermo-lag configurations
listed in section 4.1 and one bare 1-inch conduit and one bare
4-inch conduit were assembled.

5.2.2 The specimens coated with Thermo-lag cured for 30 days.
Reference Attachment D for a copy of the installation procedure.

5.2.3 After curing, the specimens were weighed. The results are
summarized in Attachment D, page D-1.

5.2.4 The circumference of the specimens were measured. The results
are summarized in Attachment D, page D-1.

-8-
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5.2.5 A test chamber was fabricated to provide a temperature controlled
environment for the test. The test chamber was constructed using
2-inch by 4-inch studs with two layers of 3/4-inch insulating
fiberboard. The room dimensions were 28 feet long by 8 feet high
by 8 feet wide. Two 36 inches wide by 40 inches high by 24 inches
deep frames were fabricated to support the test specimen in the
chamber. The top of each frame was covered with 5/8-inch plywood
and 2 inch by 4-inch studs were used to support the test specimen
and minimize the surface contact with the support structure. The
test specimen was 43 inches above the chamber floor, 44 inches
from the side walls, 50 inches from the ceiling, and 48 inches
from the end walls.

During tests, the temperature in the room was maintained at 40'C
+/-20 C using eight resistive heaters installed along the floor
of the room. An autotransformer was used to control the voltage
to the heaters which controlled the room temperature. Reference
Attachment J, page J-4.

5.3 Cable Specimen Setup

5.3.1 Cable specimens for the initial tests and all subsequent tests
were instrumented with thermocouples in three locations arranged
so that, when installed in the conduit, one location aligned with
the conduit midpoint. The other locations were three feet on
either side of the midpoint. Thermocouples were installed using
the following technique:

1. Cut a flap in the jacket to expose the insulated conductor(s)
2. Cutia flap in the insulation to expose the wire strands
3. Embed the thermocouple between the strands
4. Reclose the insulation flap and seal with a single layer of

glass tape
5. Reclose the jacket flap and seal with a single layer of

glass tape

The individual conductors of 1/C 750 Kcmil cable were banded
together with stainless steel bands to simulate 3-conductor and
4-conductor cable.

5.4 Three Conductor Single Phase Test

5.4.1 Series connected, 3-conductor cables were used for the initial
tests in accordance with the original test plan. A 3-conductor,
6 AWG cable was used for the 1-inch conduit tests and three, 1/C
750 Kcmil cables were used for the 4-inch conduit tests. The
series connected, 3-conductor cable test assembly was inserted
into the bare 20-foot conduit (two, 10-foot sections coupled

-9-



* I

Each conduit/Thermo-lag configuration was tested using a
4-conductor, series connected test assembly in 1-inch and 4-inch
conduits. A total of nine tests were performed during this portion
of the testing. Reference Attachment C, pages C-1 and C-2, for a
summary of results.

The results of the 4-conductor tests indicate that, due to reduced
conduit heating, the magnitude of the test current for the
4-conductor test was significantly higher than for the 3-conductor
test in both 1-inch and 4-inch conduit.

Twenty four Conductor Single Phase Test

Eight, 3-conductor, 6 AWG, cables were assembled as follows:

(The individual conductors were color coded; white, black, and red.)

1. The individual conductors (red, white and black) were sorted
by color and connected in series, white to white, black to
black and red to red.

2. The cables were then connected to form a series circuit of
24 conductors.

-10-

5.4.2

5.5

5.5.1

5.5.2

5.6

5.6.1

together). The bare 1-inch conduit with the 3-conductor, 6AWG cable
installed was the first item tested. The cable was energized, and
the conductor temperatures were monitored. The average temperatures
at locations #1 and #3 varied by more than +/- 40C from the
average temperature at location #2 (midpoint). An investigation was
conducted to determine the cause. Reference Attachment B - Log
Book, pages B-17 through B-19. As a result of the investigation, it
was concluded that induced currents in the conduit generated heating
in the conduit sections which, due to physical differences in the
conduit sections, caused the temperature imbalance. To minimize the
effect, a bare, 1-inch conduit was assembled with a 10- foot center
section and a 5-foot section on each end. The 5-foot sections were
fabricated from a single 10-foot section. The configuration
corrected the imbalance in the temperatures at the thermocouple
locations; that is, during subsequent tests the temperatures at
locations #1 and #3 were within +/- 40C of the average temperature
at location #2.

Each conduit/Thermo-lag configuration was tested using a
3-conductor, series connected test assembly in 1-inch and 4-inch
conduits. A total of eight tests were performed during this portion
of the testing. Reference Attachment C, pages C-1 and C-2, for a
summary of results.

Four Conductor Single Phase Test



3. Each of the black conductors was instrumented with
thermocouples at each of the three locations. This resulted
in a total of twenty four thermocouples (8 thermocouples at
each location). During a test, the current was set so that the
highest of the 8 measured temperatures at location #2 was
900C +/-1 l0C.

5.6.2 A total of six tests were performed using the configurations of
4-inch conduit. Reference Attachment C, page C-1 for a summary of
results.

5.7 Three Phase Test

5.7.1 The test specimen described in Section 5.6.1 (8, 3-conductor, 6AWG
cables) was used for the three phase test in 4-inch conduit. The
test cable was configured as follows:

1. The red conductors were connected in series and powered with
one phase of the power supply,

2. The white conductors were connected in series and powered with
a second phase of the power supply,

3. The black conductors were connected in series and powered by a
third phase of the power supply.

The temperature in each of the eight black conductors was
monitored at three locations. The current was set so that the
highest single temperature of the eight black conductors at
location two was 90'C +/-1.1 'C. The currents for the red and
white conductors were set to be within +/-1% or 0.5 ampere of the
black conductor current, whichever was greater. The three
currents were averaged to obtain the normalized current.

5.7.2 One, 3-conductor, 6 AWG test specimen was used for the three phase
test in 1-inch conduit. Thermocouples were installed in each
conductor at three locations. The specimen was configured with
the each conductor connected to a power supply. The current was
set to achieve 90'C +/-1.1,C in the black conductor at
location #2 for all tests. The currents for the red and white
conductors were set to be equal to the current in the black
conductor +/-1% or 0.5 ampere, whichever was greater. The three
currents were averaged to obtain the normalized current.

5.7.3 A total of ten tests were performed during this portion of the
testing. Reference Attachment C, pages C1 and C2, for a summary
of results.
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5.8 Moisture Measurement

Moisture measurements of the Thermo-lag material were made at the
end of the 30-day curing period and before and after each test for
each specimen tested. All measurements made indicated zero percent
moisture content. Test results are included in the Log Book.

5.9 Surface Temperature

Measurement of the temperature of the external surface (bare and
coated conduit) were taken to provide additional information
pertaining to the thermal characteristics of the test specimen. The
thermocouples were mounted on the top surface in the approximate
vicinity of the thermocouples located internally at location #1 and
location #3. The surface temperatures are not included in the
printed test record but are included in the diskette records. In
each record, the surface temperatures are assigned to the data
logger channels 43 and 44 and associated with location #1 and
location #3, respectively. A summary of the results of the surface
temperature measurements is included in Attachment i.

5.10 Emissivity

Measurements of the emissivity of the external surfaces were taken
to obtain additional information pertaining to the thermal
characteristics of the test specimens. The following procedure was
used to determine the emissivity value:

1. The surface temperature of the test specimen was measured using
a certified thermocouple.

2. A Mikron Infrared Thermometer, Model M56 was used to measure the
temperature of the test specimen. The emissivity control knob
was adjusted so the Mikron indicated the same temperature
indicated by the thermocouples.

3. The emissivity was recorded in the log book.

The primary function of the Infrared Thermometer is to measure
temperature and not to determine emissivity factors. The
measurements were erratic and not repeatable and, therefore, the
test results are inconclusive and the data is of minimum value.
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5.11 Phase Angie

The initial tests indicated that the burden on the current source
was reactive and measurements were made to determine the
electrical characteristics of the test assemblies. The inductive
reactance of the 750 Kcmil cable is typically higher than the
cable resistance at 60 Hertz, and a measurement of current source
output voltage and current alone is not sufficient for
determination of the power dissipated in the test cable.

The reactance of the 6 AWG cable is low relative to the cable
resistance and measurement of the current source and voltage, and
current is sufficient for determination of the power dissipated in
the test cable.

The results of the measurements are for information only and are
recorded in the Log Book and included in Attachment I.

6.0 FINAL INSPECTION

All of the specimens (conduit and Thermo-lag) were intact.
Several of the specimens had hairline cracks in the Thermo-lag.
The cracks noted appear at or near the midpoint of the test
specimen, extend approximately one-half way around the
circumference, and appear to be at a seam between two Thermo-lag
sections. It is likely that these cracks developed during storage
between testing and during handling of the test samples. At these
times, the samples were not supported at their midpoint. The test
specimens were not dissected; however, the cracks do not appear to
extend to the conduit outer surface. Typically, the cracks are
less than 1/64th inch at the widest points. There is no evidence
that the cracks had any effect on the test results.

7.0 ATTACHMENTS

7.1 Attachment A - Test Plans

7.2 Attachment B - Log Book

7.3 Attachment C - Summary of Normalized Currents

7.4 Attachment D -Summary of Thermo-lag Installation, Specimen Weight
and Circumference
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1.0 SCOPE

The scope of this test is to perform ampacity derating testing for
eight configurations of cable and conduit. Four one-inch and four
four-inch conduits with various cable configurations will be tested.
The testing will be conducted in a temperature stable enclosure and
the enclosure temperature, conductor temperature and current will be
measured and recorded. This testing will be performed in accordance
with P848 Draft 11. Reference Attachment C, pages C-1 through C-45
for a copy of the standards (drafts 11 and 12) and Attachment C, page
C-46 and C-47 for a list of the exceptions to draft 11 of this
proposed standard.

2.0 REFERENCES

2.1 CLS-QAP-1.1 'Organization"

2.2 CLS-QAP-4.1 "M & TE Calibration Program"

2.3 CLS-OAP-4.7 "Engineering Services Program'

2.4 ANSI N45.2-1971 "Test Control"

2.5 10 CFR 50 Appendix B "Quality Assurance Criteria for Nuclear Power
Plants"

3.0 QUALITY ASSURANCE

3.1 Test Eauioment

All test equipment and instrumentation to be used in the performance
of this test program shall be calibrated in accordance with
applicable standards and QA procedures and will conform to applicable
portions of ANSI N45.2 and 10 CFR 50 Appendix B except the moisture
meter described in Steps 5.3.3 and 5.3.14. Standards used in
performing all calibrations are traceable to the National Institute.
of Standards and Technology (NIST), natural physical constants, or
commercially accepted practices.

3.2 Personnel and Procedures

All personnel, procedures, and instructions used in the performance
of this test program shall comply with the applicable requirements of
the Central Laboratories Services Department (CLSO) Quality Assurance
Program.
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4.0 RECEIPT INSPECTION

4.1 Tagging

Each conduit configuration shall have a tag attached for
identification. The tag shall bear a unique number with the
following format, XX-YYYY-Z where XX- YYYY is the job number and Z
denotes the individual test sample. All data associated with the
conduit configuration will be identified by this number.

4.2 Inspection

The conduit and cable will be inspected to ensure they are free from
any physical defects that will prevent testing from being performed.

5.0 TEST PROCEDURE

I Preparation of Test Specimens

5.1.1 Four 20-foot conduit test sections each for one-inch and four-inch
conduits will be prepared.

5.1.2 Weigh a minimum of one 20-foot section of each one-inch and four-inch
conduit to obtain an approximate weight of the conduit.

5.1.3 Measure the circumference of one of the four-inch and one of the
one-inch conduits. This will be used to calculate the thickness of
the Thermolag and Thermolag with upgrade after it has been applied to
the conduit.

5.1.4 Each section of conduit shall be supported 60 inches from each end
and shall be thermally isolated from the conduit. This shall be
accomplished by installing a mineral fiber blanket and/or blocks of
wood to form a thermal break.

5.1.5 Each of the following configurations will be prepared.

1) One-inch conduit with no Thermolag (baseline)
2) One-inch conduit with 1/2-inch Thermolag

- 3) One-inch conduit with 1/2-inch Thermolag and 1/4 inch upgrade
4) One-inch conduit with 1/4-inch Thermolag and 1/4-inch upgrade
5) Four-inch conduit with no Thermolag (baseline)
6) Four-inch conduit with 1/2-inch Thermolag
7) Four-inch conduit with 1/2-inch Thermolag and 1/4-inch upgrade
8) Four-inch conduit with 1/4-inch Thermolag and 1/4-inch upgrade

TVA Nuclear Engineering' will supply personnel to assemble these test
configurations.
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5.2 Preparation of the Test Facility

5.2.1 An enclosure shall be constructed so that the temperature around the
specimen shall be controlled at the test temperature of 40 0C + 20C.
Some induced air movement within the enclosure is necessary to achieve
uniform steady-state temperatures, but care will be taken to avoid direct
air currents against the test specimens. Method of ambient temperature
control within the test enclosure is important and care will be taken to
avoid any additional heat loading on the cables by radiation from heat
sources.

5.2.2 The temperature inside the enclosure shall be measured at no less than
three places one foot from the specimen and in the horizontal plane of
the test specimen. The temperature of the enclosure will be taken as the
average of the steady state measurements.

5.3 Test Procedure

5.3.1 Weigh the conduit and Thermolag configurations. Record the information
in the log book.

5.3.2 Measure the Thermolag circumference at 20 places along the length of each
conduit and average the data. Using the baseline measurement, calculate
the Thermolag thickness. Record the information in the log book.

5.3.3 Measure the moisture content of the Thermolag using a hand held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made a minimum of
two times. The first measurement shall be at least 24 hours prior to
beginning the test and the second measurement shall be wjithiei fcur hours
of beginning the testing. The moisture instrument is not tracea2L3e to
NIST.

5.3.4 One three conductor #6 AWG shall be prepared for the one-inch conduits
and single conductor 750 KCM copper cables shall be prepared to simulate
a three conductor cable for the four-inch conduits. The same prepared
cables will be used for testing each configuration of conduit and
Thermolag.

5.3.5 Thermocouples with be installed in three locations as shown irf-Attachment
A, page A-2. The outer jacket will be split or a flap cut, and thfe inner
insulation for each of the conductors will be split or a flap cut.
The thermojunction for the thermocouple (24 gage, Type T with an accuracy
of + 0.50C) will be inserted into the strands of each of the three
conductors. The slit/flap will be resealed with a single layer of spiral
wrap of electrical tape. This configuration will have a total of nine
thermocouples for each test specimen. The thermocouple lead wires shall
be bundled in the center of the three 750 mcm conductors. The cable and
thermocouples shall be tied with tape or stainless steel bands every two
feet.
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5.3.6 The cables with the thermocouples installed shall be pulled into place in
the conduit.

5.3.7 The cables shall be connected as a single series electrical circuit,
which contains all conductors in the system.

5.3.8 The cables which penetrate the end of the conduit shall be wrapped with
thermal insulation. Electrically heated tape may be used to allow the
end of the cable to be adjusted to keep the two outer thermocouples
within 40C of the center.

5.3.9 Seal the ends of the conduit with insulation material.

5.3.10 The circuit shall be energized with 60 Hz, single phase alternating
current sufficient to reach a steady-state temperature of 900C at the
hottest single point monitored at location two. (Reference Attachment A,
page A-2.) The current values measured shall be reported to the nearest
0.1 ampere, and will be accurate to + 1% of reading.

5.3.11 The temperature measurements will be recorded on a data logger and at
intervals no greater than 1 minute. The current in each test circuit
shall be adjusted to achieve a hot spot conductor temperature of 90'C JR E V 5
+ 1.10C at location /#2. The average temperatures at locations #1 and
#3 shall be within + 4'C of the average temperature readings at
location #2.

5.3.12 The system will be considered to be in steady'state condition when a
three-hour period has elapsed since any perturbation of the system
occurred (current adjustment, box temperature change, additional
insulation placed on ends, etc.) and the rate of change of the average of
all monitored conductor temperatures in that circuitry does not exceed
+ 0.20C. Readjustment of the current flow to a circuit in order to JR E V 5
maintain a given amperage value is not to be considered a perturbation.

5.3.13 In order to statistically assure thermal equilibrium, the conductor
temperature will be averaged at each sampling period and a linear
regression analysis performed on the data obtained from that and all
other averages taken of the preceding 60-minute period. The slope of the
line will be in 'C/hour. As soon as the absolute value of the slope of
these data becomes less than 0.2, equilibrium has been reached.
Reference Attachment B for a detailed procedure for performing this
analysis. This will be performed using computerized data retrieval and
analysis. (Reference Attachment A, page A-1 for test setup.)

5.3.14 Measure the moisture content of the Thermolag using a hand held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made within four
hours of completing the test. The moisture instrument is not traceable
to NIST.
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5.4 Four Conductor Test Procedure

NOTE: This testing is performed due to inconsistent results obtained
during the three conductor cable test. All test results for the
three conductor test and four conductor test will be reported in
the final report.

5.4.1 Prepare one four conductor #6 AWG for the one-inch conduits and single
conductor 750 KCM copper cables shall be prepared to simulate a four
conductor cable for the four-inch conduits. The same prepared cables
will be used for testing each configuration of conduit and Thermolag.

5.4.2 Thermocouples will be installed in three locations as shown in Attachment
A, page A-2. The outer jacket will be split or a flap cut, and the inner
insulation for each of the conductors will be split or a flap cut. The
thermojunction for the thermocouple (24 gage, Type T with an accuracy of
+ .50C) will be inserted into the strands of each of the four
conductors. The slit/flap will be resealed with a single layer of spiral
wrap of electrical tape. This configuration will have a total of twelve
thermocouples for each test specimen. The thermocouple lead wires shall
be bundled in the center of the four 750 mcm conductors. The cable and
thermocouples shall be tied with tape or stainless steel bands every two
feet.

5.4.3 Repeat steps 5.3.3 and 5.3.6 through 5.3.14 for each configuration of
cable and conduit.

5.5 Twenty-four Conductor in Four-inch Conduit Test Procedure

NOTE: This testing is performed due to inconsistent results obtained
during the three and four conductor cable test in the four inch
conduit. All test results for the three conductor, four conductor,
and twenty-four conductor tests will be reported in the final
report.

5.5.1 Prepare eight three conductor 6 AWG sections of cable.

5.5.2 Connect the 24 individual conductors end to end so that they are series
connected.

5.5.3 Install thermocouples in three locations as shown in Attachment-A, page A-2.
The thermocouples will be installed in the black conductors at each of the
locations. The outer jacket will be split or a flap cut, and the inner
insulation for each of the conductors will be split or a flap cut. The
thermojunction for the thermocouple (24 gage, Type T with an accuracy of
+ .50C) will be inserted into the strands of each of the eight conductors
monitored. The slit/flap will be resealed with a single layer of spiral wrap
of electrical tape. There will be eight thermocouples at each location for a
total of twenty-tour thermocouples.

5.5.4 Repeat steps 5.3.3 and 5.3.6 through 5.3.14 for each configuration of
four-inch conduit.
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5.6 Eight 3/Conductor, three phase in Four-inch Conduit Test Procedure

NOTE: This testing is performed to verify results obtained during
three, four, and twenty-four conductor single phase testing are
applicable to three-phase testing. All test results for the
three conductor, four conductor, and twenty-four conductor
single-phase tests and the eight 3/conductor three-phase test
will be documented in the final report.

5.6.1 Connect eight 3/conductor 6 AWG as described below:

a. Eight black conductors connected in series and connected to a
current source.

b. Eight red conductors connected in series and connected to a second
current source.

c. Eight white conductors connected in series and connected to a third
current source.

5.6.2 Install thermocouples in three locations as shown in Attachment A, page
A-2. The thermocouples will be installed in the black conductors at
each of the locations. The outer jacket will be split or a flap cut,
and the inner insulation for each of the conductors will be split or a
flap cut. The thermojunction for the thermocouple (24 gage, Type T with
an accuracy of + .5°C) will be inserted into the strands of each of
the eight conductors monitored. The slit/flap will be resealed with a
single layer of spiral wrap of electrical tape. There will be eight
thermocouples at each location for a total of twenty-four thermocouples.

5.6.3 Repeat steps 5.3.3 and 5.3.6 through 5.3.14 for each configuration of
four-inch conduits. Two configurations of bare conduit will be tested.
This will yield a total of five additional tests.

5.6.4 During testing, the magnitude of the currents in the red and white
conductors shall be within + 1 percent of the current in the black
conductor or + 0.5 amps, whichever is greater. Once equilibrium has
been achieved, the measured current in each of the three phases shall be
averaged together to obtain one current value. This average current
value will be used in the equation in Attachment C, page C-42, as the
test current at equilibrium to calculate the normalized current.

5.6.5 In addition, to current and temperature measurements presently specified
in the test plan the following parameters shall be measured and
documented in the final report:

1. External (surface) temperature of each test sample, measured on top
of the sample and in two locations. This measurement will be made
at least once after the three-hour run has been started but does not
have to be measured throughout the entire three-hour run.
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2. Representative measurement of current, voltage, and phase angle
for each test will be made. This may be performed before or
after the three-hour test run has been performed. The above
measurements will be included in the final report for previous
testing where the data is available.

5.7 3 Conductor, Three Phase in One-inch Conduit Test Procedure

NOTE: The test results for all single phase and three phase testing
performed as part of this test plan will be documented in the
final report.

5.7.1 Connect a 3/conductor 6AWG cable as described below:

Connect each of the conductors to a current source. This will yield a
total of three current sources.

5.7.2 Install thermocouples in three locations as shown in Attachment A,
page A-2. The thermocouples will be installed in each of the conductors
at each of the locations. The outer jacket will be split or a flap cut,
and the inner insulation for each of the conductors will be split or a
flap cut. The thermojunction for the thermocouple (24 gage, Type T with
an accuracy of + 0.5'C) will be inserted into the strands of each of
the three conductors. The slit/flap will be resealed with a single
layer of spiral wrap of electrical tape. This configuration will have a
total of nine thermocouples for the test specimen. REV 5

5.7.3 The cable with the thermocouples installed shall be pulled into place in
the conduit.

5.7.4 The cable shall be wrapped with thermal insulation where it penetrates
the end of the conduit. Electrically heated tape may be used to allow
the end of the cable to be adjusted to keep the two outer thermocouples
with + 40C of the center.

5.7.5 Seal the ends of the conduit with insulation material.

5.7.6 Measure the moisture content of the Thermolag using a hand held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made within four
hours of beginning the test. The moisture instrument is not traceable
to NIST.

5.7.7 Energize the circuit with 60 Hz, three phase alternating current
sufficient to reach a steady-state temperature of 90 0C + 1.10C in
the black conductor at location # 2. The average temperatures at
locations #1 and #3 shall be with + 40C of the average temperature
reading at location #2.
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5.7.8 The test period will be when a three-hour period has elapsed since any
perturbation of the system occurred (current adjustment, box temperature
change, additional insulation placed on ends, etc.) and the rate of
change of the average of all monitored conductor temperature in the
circuitry does not exceed + 0.2 0C. Adjustment of the current to a
circuit in order to maintain a given amperage value is not to be
considered a perturbation.

5.7.9 During testing, the magnitude of the currents in the red and white
conductors shall be within + 1 percent of the current in the black
conductor or + 0.5 amp, whichever is greater. Once equilibrium has been
achieved, the measured current in each of the three phases shall be
averaged together to obtain one current value. This average current
value will be used in the equation in Attachment C, page C-42, as the
test current at equilibrium to calculate the normalized current.

REV 5
5.7.10 In order to statistically assure thermal equilibrium, the conductor

temperature will be averaged at each sampling period and a linear
regression analysis performed on the data obtained from that and all
other averages taken of the preceding 60-minute period. The slope of
the line will be in OC/hour. As soon as the absolute value of the
slope of these data becomes less than 0.2, equilibrium has been
reached. Reference Attachment B for a detailed procedure for performing
this analysis. This will be performed using computerized data retrieval
and analysis. (Reference Attachment A, page A-1, for test setup.)

5.7.11 Additional parameters to measure

a. External (surface) temperature of each test sample, measured on top
of the sample and in two locations.

b. Representative measurement of current, voltage, and phase angle for
each test.

5.7.12 Measure the moisture content of the Thermolag using a hand-held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made within four
hours of ending the test. The moisture instrument is not traceable to
NIST.

6.0 REPORT

6.1 Final Report

The final report shall describe the test requirements, report the
results of the tests, and reference procedures and test instructions
required to perform this test plan. The following information
specifically shall be included.
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1. Description of the test configuration.

2. Date of the test.

3. Location of the test.

4. Description of the test equipment and test articles.

5. Calibration documentation of all thermocouples.

6. Qualification and certification for test personnel.

7. Test procedures used.

8. Ampacity values determined and accompanying equilibrium temperatures.

9. Description of:

a. Test article construction

b. Installation and inspection procedure

c. Identification and installation of fire barrier material

d. Thermocouple locations

e. Cables, size, type, and location

10. Computer printout and graphic results of the ampacity test.

11. All raw data.

12. 35mm photographic coverage of the test project.

13. Provide a chronological log (Event Log) of all activities from
receipt of materials through final test report.

6.2 Anomalies

All abnormal or unusual occurrences related to the performance of the
test instrumentation, test fixtures, or test specimens shall be reported
as an anomaly. This shall also include deficiencies in test methods,
procedures, instructions and any deviation from the test plan.

A notice of anomaly report shall be initiated and forwarded to the
customer once an anomaly has been identified. All anomalies shall be
investigated, their impact on the test shall be established, and
corrective action acceptable to the customer accomplished prior to
continuation of any testing. Final customer acceptance shall be
documented by the customer's approval of the notice of anomaly report.
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TEST SET-UP FOR ONE
CONDUIT AND CABLE ARRANGEMENT

TYPICAL OF EIGHT

p

I CONDUCTOR UNDER TEST

L

CONDUIT7

. 7

NOTE: FOR THE FOUR AND TWENTY-FOUR CONDUCTOR ARRANGEMENTS
THE CONDUCTORS CONNECTED TO THE CURRENT SOURCE WILL EXIT THE
SAME END OF THE CONDUIT. FOR THE FOUR CONDUCTOR TEST THE
TEMPERATURE WILL BE MONITORED ON EACH OF THE CONDUCTORS. COI
THE ADDITIONAL THERMOUCOUPLE WILL BE NUMBERED 1 D, 2D, AND 3D.
THE TWENTY FOUR CONDUCTOR ARRANGEMENT WILL HAVE A
THERMOCOUPLE ON THE BLACK CONDUCTOR AT EACH LOCATION. THE
EIGHT 3/CONDUCTOR, 3 PHASE ARRANGEMENT WILL HAVE A THERMOCOUPLE ON
THE BLACK CONDUCTOR AT EACH LOCATION. THE ADDITIONAL THERMOCOUPLES
WILL BE NUMBERED 1D THROUGH 1H, 2D THROUGH 2H, AND 3D THROUGH 3H.

APUTER

INPUTS 1, 2, AND 3 WILL BE AVERAGED AND USED TO CALCULATE UNEAR REGRESSION.
EACH ARRANGEMENT WILL HAVE THERMOCOUPLES INSTALLED AS DESCRIBED ABOVE. THIS
WILL YIELD A TOTAL OF 9 TEMPERATURES (12 ON 4 COND., 24 ON 24 COND., AND 24 ON
THE EIGHT 3/CONDUCTOR, 3 PHASE) TO BE AVERAGED. THE SLOPE OF THE UNE MUST BE
LESS THAN THE ABSOLUTE VALUE OF 0.2. INPUTS 4, 5, AND 6 WILL BE AVERAGED FOR
ROOM TEMPERATURE 40 DEG C +/- 2 DEG C. INPUT 7 IS THE CURRENT MEASURED IN THE
CIRCUIT BY MEANS OF A CURRENT TRANSFORMER AND CURRENT TRANSDUCER. THREE CURRENT
SOURCES AND THREE CURRENT TRANSFORMERS AND CURRENT TRANSDUCERS WILL BE USED FOR
THE THREE PHASE CIRCUIT. A A

C:\FL\CINDY\930501 4.DWG

CURRENT
SOURCE
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THERMOCOUPLE LOCATIONS

LOCATION 2

3 CONDUCTOR 4 CONDUCTOR 24 CONDUCTOR EIGHT 3/CONDUCTOR 3 PHASE

THERMOCOUPLE GOES ON THE CONDUCTORS -
ONE ON EACH CONDUCTOR AT EACH LOCATION
FOR THE 3 AND 4 CONDUCTOR ARRANGEMENTS,
ONE ON THE BLACK CONDUCTOR AT EACH
LOCATION FOR THE 24 CONDUCTOR
ARRANGEMENT, AND ONE ON THE BLACK
CONDUCTOR AT EACH LOCATION FOR THE EIGHT
3/CONDUCTOR 3 PHASE ARRANGEMENT.

ENCLOSURE WALLS A MINIMUM OF 18 INCHES FROM THE SUPPORTS
SUPPORTS LOCATED 5 FEET FROM EACH END.

A-2 C:\FL\CINDY\930501 1.DWG
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As an example of the least-squares technique, consider the
conduit in Attachment A, page A-1. At each sampling time,
an average temperature of all thermocouples will be
calculated. This value will then be added to the top of an
array large enough the hold 60 minutes worth of these
averages, and the oldest value discarded. A linear regression
fit is then performed on the array and presented on the
video screen to the operator. When the next data sampling
is completed, the entire process is repeated, thus yielding a
linear regression fit of the data from the previous 60 minutes.
As each new data point is added to the array, all previous ones
are shifted down on time increment until each is finally
discarded due to the fixed size of the array.

Y = mX + b X X/n
7=Z Y/n

ZXZY
ZXY - n

m=- 2
Z X2 - X)n

b = Y-mX
WHERE:

X=AVERAGE CONDUCTOR TEMPERATURE (DEG C)

Y=TIME INCREMENT (MIN)

M=SLOPE OF LINE(DEG C/MIN)
-B=Y-AXIS INTERCEPT 9DEG C) CAFL\CINDY\9305018.DWG

B-1
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ATTACHMENT 2

April 6, 1992 P848/D11

PROCEDURE FOR THE DEIERMINATION OF THE
AMPACITY DERATING OF FIRE PROTECTED CABLES

Prepared by Task Group 12-45 -

of the Test and Measurements Subcormnittee #12
of the IEEE Insulated Conductors Committee

All rights reserved by the Institute of Electrical and Electronics Engineers, Inc.
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PROCEDURE

for the Determination

of the

AM1PACITY DERATING OF FIRE PROTECTED CABLES

DRAFT 11

April 1992

FhTRODUCTION

Many installations incorporate individual or grouped cables which do not limit the flame
propagation under fire conditions. This deficiency can be attributed to conventional
cable constructions, such as polyethylene insulated PVC jacketed control cables; which
were popular in the sixties and early seventies. Such cables do not meet the flame
spread criteria when subjected to the vertical tray flame test which has been accepted in
one form or another. Other installations-which fall in the same category include metal
sheathed or armored vertical shaft cables with overall polyethylene jacket and secured
with clamps at various intervals. Polyethylene jacket is used because of its high resistance
to creep under pressure in the clamp area to support the sheer weight of the cable.

The foregoing installations include industrial, commercial, marine, nuclear or fossil
generating stations and others.

To retard the flame propagation properties of cables in cable trays, protective coatings
are applied either along the entire length of the cable(s) or in certain sections as deemed
necessary. The flame retardant coatings may be in a form of tapes, blankets, liquids or
mastics applied to individual or to grouped cables, both for retrofitting existing
installations or for new installations.

1. PURPOSE

The purpose of the standard is to provide a test procedure which may be used to
determine the ampacity deratirig required for fire protected cables in conduit, in
penetrations (fire stop) and in cable tray systems.
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2. SCOPE

This standard provides a detailed procedure for determining the ampacity derating
required for fire protected cable systems. The tests are intended to be used to
determine the ampacity derating of fire protected systems which is to be applied
to the ampacity of cables determined by standard methods such as ICEA P-46-426
Power Cable Ampacity Volumes I & 2, and ICEA P-54-440 Cables in Open-top
Cable Trays.

2.1 General

The procedure presented in this standard includes the principles and methods of
testing. This test procedure will provide the ampacity derating of a fire protected
cable system.

2.2 Applicability

Fire protected cable systems outlined herein are intended for use in power
generating stations, both nuclear and fossil, as well as other applicable commercial
and industrial installations, both outdoors and indoor. The categories of cables
include, but are not limited to: power, control, and instrumentation including
signal and communication cables. Testing of flame retardant coatings on
horizontal cables will qualify the coatings for all orientations. The tests as
described herein are intended to be used in determining the derating factor, which
may be required for fire protected cables in conduits and trays. The ampacity of
the cable in raceway will typically have first been determined using accepted
practices such as ICEA P-46-426 Power Cable Ampacities Volumes I and II, and
ICEA P-54-440 Cables in Open-Top Cable Trays.

The user of flame retardant coatings is cautioned to determine that the coating is
compatible with the cable materials with which it comes in contact and with the
environment in which it is installed. The user may specify tests in addition to
those specified in this standard to reflect the installation conditions, e.g., for
nuclear stations, the user may wish to add irradiation test or effects of added
weight; or for outdoor installations, the user may wish to add a U.V. resistance
test.

3. DEFINITIONS

These definitions establish the meanings of words in the context of their use in
this standard.

2
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eixre Protected Cable Systems

Cable systems to which an application of a flame retardant barrier, fire resistive
barrier or coating (flame retardant coating) to protect cables from fires from any
cause has been applied.

Flame Retardant Coatings

A material applied to a completed cable or assembly of cables to prevent the
propagation of flame when exposed to a flame source. Flame retardant coatings
include tapes, blankets, liquids, flame retardant mechanical system or mastics.

Passive Fire Protection Systems

Systems which embody fire resistant construction such as coatings, barriers, walls,
and penetrations (fire stops) as opposed to water sprinkler systems or gaseous
extinguishing systems.

Through-Penetration Fire-stop

A specific construction of devices, fill materials, or both, designed to resist the
penetration of fire through those openings in fire resistive floors or walls that are
intended to accommodate electric cables, raceways and mechanical service
penetrations.

Ampacity Derating Factor

A factor applicable to the ampacity rating of a cable (or other device) to account
for the adverse affects of some installation or environmental condition.

Raceway

Any channel that is designed and used expressly for supporting or enclosing wires,
cables, or bus bars. Raceways consist primarily of, but are not restricted to, cable
trays and conduits.

Cable Tray

A continuous rigid structure used to support cables. Cable trays include ladders,
troughs, channels and other simnflar suctures. Conduits are not included in this
category.

.3
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Enclosures

A surrounding case or housing used to protect the contained equipment and
prevent personnel from accidentally contacting live parts.

4. REFERENCES

The following standards were used as references in preparing this standard and
may be useful in the interpretation of its meaning:

ICEA P46-426/IIEEE S-135
Power Cable Ampacities, Vols. 1 and 2. Dated 1962 (Reprinted in 1984).

ICEA P-54-440/NEMA WC-51
Ampacities - Cable in Open Top Cable Trays. Dated 1986.

5. TEST DESCR=IPION

5.1 General

This section describes the method for determining ampacities of cable passing
through single tray and conduit with and without a passive fire protection system-.

5.1.1 Applicability

This method shall be applicable to a single cable or groups of cables
enclosed in a passive fire protection system. Cables may be
contained in a raceway or as dictated by the actual installation.

.5.1.2 Method of Testing

Ampacity derating for cables of a passive fire protective system shall
be by testing. Testing shall be performed using the configurations
depicted in Figures 1 and 2 As an alternative, tests may be
performed using representative assembly which can be analyzed to
show its applicability to-actual installed conditions. Results are also
applicable for 1000 volts and higher rated cables.

4
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5.2 Test Specimens

5.2.1 Cable Selection

The cable to be utilized is chosen as one which is representative of a
wide range of cables. The selection of a 3 conductor cross link
polyethylene insulated, #6 AWG 600 volts copper cable with an
overall chlorosulfonated polyethylene (i.e. hypalon) jacket was
chosen as representative.

5.2.2 Cable Fill

Cable fill is the ratio of cable area to the inside area of the tray
expressed in percentage. A 40 percent cable fill, as determined
from actual measurement shall be used for cable trays.

5.2.3 Cable Layout

The length of both the conduit and the tray shall be twelve feet.
One to two feet of cable shall extend out each end and shall be
wrapped with unfaced fiberglass blanket insulation (or electrically-
heated tape) as necessary to eliminate heat flow out of raceway
ends.

5.2.4 Conduit

The conduit system shall be 4 inch and 1 inch steel rigid conduit, 12
feet long supported every 18 inches from each end by a horizontal
piece of "H"-shaped or 2" x 2" square structural tubing.

5.2.5 Tray

The tray shall be a 4 inch deep, 24 inch wide ladder-back steel cable
tray 12 feet and support similarly to the conduit system. The tray
and conduit systems, if tested together, must be at least 36 inches
apart along their lengths.

5.2.6 Through-Penetration Fire-stops

A through-penetration fire-stop intended for installation in a fire
resistive floor asserbly, wall assembly, or both, is to be installed in a
wall section so that the electrical cables pass horizontally through
the wall. The through-penetration fire-stop is to be installed in

'S
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accordance with all requirements specified for the fire-stop being
tested.

The sample wall section is to be representative of that specified for
the through-penetration fire-stop. The thickness of the wall section
is to be equal to the maximum thickness of the fir-estop system or
device. The size of the through opening in the wall section is to be
representative of the through opening size specified for the through-
penetration fire-stop.

The fire protective system is to be installed around the electrical
cable(s) and raceway(s) in accordance with all requirements
specified for the system.

5.3 Test Facility

5.3.1 Test Room

The ampacity test shall be conducted in an enclosure as defined in
Figure 3. The test specimen shall be suitably enclosed such that
temperature around the specimen shall be controlled at the test
temperature of 400C-2 0 C. The enclosure surrounding the test
specimen shall be of even temperature, but must not cause drafts on
the test specimen. The temperature inside the enclosure. shall be
measured at no less than three places one foot from the specimen,
and in the horizontal plane of the test specimen. The temperature
of the enclosure shall be taken as the average of the steady state
measurements.

5.3.2 Cable Installation

5.3.2.1 Tray

The tray is to be loaded with three conductor #6 AWG, 3/c
copper cable, with an overall chlorosulfonated polyethylene
jacket. The tray fill should be based on 40 percent fill.

Tray cables should be installed in an orderly, symmetric manner,
so as to limit the flow of air through the bundle, and to facilitate
inter and intra-laboratory repeatability of these tests. The
cables shall be connected as a single series electrical circuit,
which contains all conductors in the system. The tray is to be
supported by two horizontal pieces of "I'-shaped or a suitable
support system, located as shown in Figure 3. A 3" x 25" piece

6
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of 1" thick mineral fiber blanket shall be placed between the
tray and support system to form a thermal break. Thermal
insulation (e.g., fiberglass or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
tray to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40 C of the
average for location 2 to minimize axial heat flow.

5.3.2.2 Conduit

Since the application of the fire protection system may result in
differing derating for different conduit sizes, two sizes of
conduits shall be tested:

(a) 1 inch rigid steel conduit with one 3/c No 6 AWG
copper cable

(b) 4 inch rigid steel conduit with one 3/c, 750 Kcmil
copper cable

Derating for both sizes shall be reported. Lowest factor shall be
used for ampacity derating. The bundle shall be instrumented
with thermocouples as shown in Figure 2, tied with wraps every
2 feet, and pulled into position in the conduit. The cables shall
be connected as a single series electrical circuit, which contains
all conductors in the system. The conduit is to be supported by
two horizontal pieces of "H" shaped or 2" x 2" structural square
tubing with a minimum of 36 inches clearance from the tray or
walls of the enclosure. The attachment points between the
conduit and the supporting beam are to be insulated with 1"
thick mineral fiber blanket to form a thermal break similar to
the tray system. Insulation (or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
conduit to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40C of the
average for location 2, to minimize axial heat flow. In other
words, the ends should be close to the same temperatures as the
middle, thereby minimizing axial heat flow.

7
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5.3.2.3 Through-Penetration Fire-stops

The electrical cable(s) and raceway(s) penetrating the sample
wall section are to be representative of those specified for the
through-penetration fire-stop and are to be of sufficient length
to project a minimum of 24 inches beyond both sides of the wall
section. For this purpose maximum thickness of fire-stop shall
be measured. Thermocouples on the electrical cables in
through-penetration fire-stops are to be located so that
temperatures are measured in the interior of the fire-stop and at
the fire-stop mid-depth as in figure 5.

5.3.2.4 Orientation

The test specimens shall be mounted and the tests run in the
horizontal direction so as to eliminate any possibility of a
"chimney-effect" which could cause air movement within the
system.

5.3.2.5 Thermocouple Placement

Thermocouples (24 gage, Type K [Special Grade] Chromel-
Alumel, accuracy -1.15'C) shall be installed by slitting the cable
insulation and jacket and placing the thermojunction. in intimate _
physical contact with the conductor strands, as illustrated in
Figure 4. The cable shall then be restored as closely as possible
to its original condition, and the slit sealed with a single-layer
spiral wrap of electrical tape. Since the test is evaluating the
temperature at the hottest position, rather than the average of
all thermocouples, the cables within the bundle have been
instrumnented, instead of those near the outside. For both the
conduit and tray systems, thermocouples shall be placed at each
of three vertical planes along their lengths, as Illustrated in
Figures 1 and 2. The tray system shall be instrumented with 13
thermocouples at each plane, for a total of 39 thermocouples,
and the conduit system shall be monitored with 1 thermocouple
at each plane, for a total of 3 thermocouples.

5.3.2.6 Installation of Passive Fire Protection Systems

The tray and/or conduit is to be lifted off it's support after the
completion of the baseline test, the passive fire protective
system applied in accordance with the manufacturer's
instructions, and the entire assembly lowered onto the horizontal

8
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support, thereby minimizing any heat sink effect from the
support system. After installation, the passive fire protection
system shall be allowed to equilibrate (or cure) to a state of
constant moisture content, if applicable. Moisture content (in
terms of percent moisture) shall be taken 4 hours or less before
the test is begun and within 4 hours after completion of the test,
using either a hand-held moisture meter, or standard 120'C
oven-dry methods). Such moisture determination is to be made
on the top and bottom exterior surfaces of both the tray and
conduit systems at their mid-length, and the results of top and
bottom averaged.

5.4 Test Procedure

5.4.1 Baseline Evaluation

At least one baseline experiment for each system (conduit and
tray) using Sections 5.4.2, 5.4.4, and 5.4.5 shall be conducted to
establish the cable ampacity prior to application of the fire
protective system. The ampacity value measured should be
compared to the IEEE-ICEA Power Cable ampacities
standards.

5.4.2 Current

The circuit shall be energized with 60 Hz, single phase
alternating current sufficient to reach a steady-state temperature
of 90'C at the hottest single point monitored at location 2 (see
Figures 1 & 2). The current values measured shall be reported
to the nearest 0.1 ampere. The use of a constant-current
amplifier is highly recommended as a power source, since the
increasing temperatures of the conductor circuit cause resistance
changes. Alternatively large variable transformers may be used,
with constant readjustment to maintain a set current flow.

5.4.3 Temperature Measurement

All temperatures shall be recorded at intervals no greater than 1
minute. The current in each test circuit shall be adjusted so as
to give an equilibrium temperature of 90"C±1.10 C at the hottest
point monitored within location #2 (those located at the center
of the system). The average temperatures of thermocouple
locations #1 and #3 shall be within ±40 C of the average of
thermocouple location #2. Each cable circuit shall be

9

C-12



A-32

considered to be in steady state condition when a three-hour
period has elapsed since any perturbation of the system
occurred (current adjustment, box temperature change,
additional insulation placed on ends, etc.) and the rate of
change of the average of all monitored conductor temperatures
in that circuit does not exceed ±0.550C for the conduit' and
±0.350 C for tray'. Re-adjustment of the current flow to a circuit
in order to maintain a given amperage value is not to be
considered a perturbation.

In order to statistically assure thermal equilibrium, the conductor
temperatures should be averaged at each sampling period and a
linear regression analysis (least-squares fit) performed on the
data obtained from that and all other averages taken over the
preceding 60 minute period. The slope of the line obtained will
be in units of 'C/hour. As soon as the absolute value of the
slope of these data becomes less than 0.55 (conduit) or 0.35
(tray), equilibrium has been reached. The degrees of freedom
obtained by averaging many thermocouple locations (3 for
conduit, 39 for tray), allows the precision to exceed the ±1.10C
limit of any one thermocouple. The only practical method of
obtaining the required accuracy in determining thermal
equilibrium is through the use of computerized data retrieval.

As an example of the least-squares technique, consider the tray
system in Figure 1. At each sampling time, an average
temperature of thermocouples 1 through 39 will be calculated.
This value will then be added to the top of an array large
enough to hold 60 minutes worth of these averages, and the
oldest value discarded. A linear regression fit is then performed
on the array and presented on the video screen to the operator.
When the next data sampling is completed, the entire process is
repeated, thus yield a linear regression fit of the data from the
previous 60 minutes. As each new data point is added to array,
all previous ones are shifted down one time increment, until
each is finally discarded due to the fixed size of the array.

1 Chosen as the 95% confidence limits for Special Grade, Type K thermocouples at
900 C.

10
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LEiEAR REGRESSION(LEAST SQUARES METHOD) FIT:

Y mX + b X=EX/n

;EXY EXEY

n
m=

EX 2
- (m)2

n

b= Y- mX

Where:
Y = Average Conductor Temperature (0 C)
X = Time Increment (min)
m = Slope of line (C/min)
b = Y-Axis intercept (0C)

5.4.4 Enclosure Temperature

The temperature within the test enclosure shall be controlled to
400C ±20 C. Some induced air movement within the enclosure is
necessary to achieve uniform steady-state temperatures, but care
must be taken to avoid direct air currents against the test specimens.
Method of ambient temperature control within the test enclosure is
important and care must-be taken to avoid any additional heat
loading on the cables by radiation from heat source.

6. EVALUATION OF TESTS

By a simple comparison of the baseline and test specimen ampacities, a derating
factor can be calculated.

Data Interpretation: Ampacity Derating Factor

The maximum current carrying capacity shall be determined by derating applied
as dictated by the test. The derating factor as determined by the test is to be

* ,) . . calculated as follows:
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% Amnpacity Derating Factor = (1o - If)/ Io x 100

Where:
Io Current in amperes required to attain a temperature

of 90 'C for the baseline (un-protected) system-
However, if Io is larger than published ampacity i.e.
ICEA P-46-426, P-54-440 then published ampacity
shall be used for 10.

I= Current in amperes required to attain a temperature
of 90 'C for the system as protected by the passive
fire protection system.

7. DOCUMENTATION OF TESTING

Following the procedure outlined in this standard, provide percentage ampacity
derating and record the following specific data.

* Description of cables and raceway, if different from specified herein.

* All thermocouple data

* All current and voltage values

. Current and conductor temperature values observed at equilibrium

* W-eight of passive fire protection system (lb/ft)

* Average thickness of fire protective system (inches)

* Details of installation of fire protective system

The documentation of records shall be provided in the form of a FINAL
REPORT. The report shall contain for permanent record all information
pertaining to the test including the Test Plan, laboratory notebook, all raw data,

interpretations, and observations. The report shall provide the documentation of
all the above parameters and evidence of calibration to NIST standards for
equipment used in obtaining this data (including before and after calibration of

thermocouples), and appropriate resolution of any test anomalies. All

calculations, conclusions or interpretations shall have been checked and approved

by authorized individuals certified by the testing organization to be knowledgeable

of the techniques used.

12
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4" x 24" x 12' Steel, ladder-back Cable Tray

36" -

Scale: 0.5- 1'aIDSE VIEW

l Thermocouple
Location #1

4-TC l.D. Numbers

Thermocouple
Location #2

-TC l.D. Numbers

Thermocouple
Location #3

-4TC l.D. Numbers

Scale: 1.5% - V

NOTE: Cable tray is to be 100% visual-fill with 3 Conductor #6 AWG Cable.

Number of cables = 122. Cable diameter = 0.75 inch.

TRAY AMPACITY DESIGN

Figure 1
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4" Steel Conduit
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4- x 24" Ladder-Back
Steel Cable Tray
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Support
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400C HEATED AREA
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Type K, 'Specda!
ChromelAlume( 24 Gage
Thermocouple Wire

Insulation

NOTE:

To attach thermo-junction to copper conductor, make an approximately 2 inch
long slit in the outer wrap, expose the three conductors, kloate the conductor to
be instrumented, make a 1 inch slit in the insulation and insert the
thermocouple junction in contact with the strands. Close the sift, reposition the
wouter wrap and seal with a spiral wind of a single layer of glass-reinforced
electrical tape.

Figure 4
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Foreword

(This Foreword la not a part of IEEE Std. P 848/01 2, IEEE Standurd -Proooduro for tho ODterminaltior of tho Atinpuulty Darating
of Fire Protooted Cables)

Many cable inutallations in nuclear and fossil fuel generating stations require
the installation of fire stop, fire protective materials, coating, and
electrical separation wrap materials over the cables or the raceway for fire
protection or electrical separation purposes. 1OFR50 Appendix R for nuclear
plants may require some electrical circuits enclosed in a fire protective
material. IEEE 634-1976 specifies requirements for cable penetration fire stops
at fire rated walls and floors, Compliance with IEEE 384-L992 may require
installation of a wrap material over free air-drop cables or solid covers on
cable trays.

Building codes for commercial and industrial facilities in some states require
power cables, used in emergency power systems, to remain functional during a fire
exposure. This may also necessitate the use of the fire protective material,

As discussed in IEEE 422 and IEEE 690, utility generating stations use cable
ampacities provided in ICEA P-46-426 for conduits, spaced cable tray
installations and duct bank installations. ICJA r-54-440 is used for cable
installation in random filled open-top trays. Coimnercial, industrial and non-
utility owned generating stati.ons utilize cable ampacities published in NIFPA-70
(National Electric Code). The National Electric Code permits the use of ICEA P-
46-426 and ICEA P-54-440 under the direction of engineers

Fire-protection related products may reduce the heat transfer characteristics
associated with the ampacitles provided in ICFA P-46-426 and ICEA P-54-440. In
future revisions, these ampacity standards may incorporate these new installation
conditions on cable ampacity, Not all products, however, may be covered by
changes in the antipacity standards due to their limited use to the generating
stacion market, Hence, ampacitty testinig to determine ampacity derating of fire
protected cable systems is necessary.

Several analytical cable ampacity methods are listed in the bibliography to
address fire stops, tray enclosure materiels, and cable wrap waterial. The user
may consider the applications of these analytical methods to avoid testing of
miinor differences in the installation of a given product.

Copyra.±hi e 1993 MIgt. A1l rishto reserved
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1 Overview

1.1 Purpose. The purpose of this standard is to provide a test

procedure for use in establishing the ampacity or ampacity derating

factor for cables installed in fire protected conduits, trays, or

free air-drops, cable penetration fire stops, or electrical

separation wrap systems.

1.2 Scope. This standard provides a detailed test procedure for

determining the anmpacity or derating factor in the following cable

installation configurations:

(1) Block-out or sleeve type cable penetration fire stops,

(2) Conduits covered with a protective material.

(3) Tray covered with a protective material.

(4) Tray directly covered or uualed with a fire-retardant material,

(5) Free-air drops enclosed with a provoctive material,

The standard is applicable to cables installed and sized to ICEA P-46-426

for conduits and free air drops, and IGEA P-54-440 for cable tray, ICEA P-

46-426 does provide ampacities for cables in a tray with a fixed spacing

and may be used for cable penetration fire stop configurations only.

This standard does not. endorse the use of or provide application guidance

for the Installation of cable penetration fire stops and fire protective

materials. Cable designs are available which can withstand and remain

functional during direct exposure to a fire. The user should refer to IEEE

634 for the qualification requirements of cable pezietration fire stops.
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3 Definitions

3.1 ampacity derating factor: A numeric value representing the fractional

reduction from a base ampacity cable rating. Anpacity derating factors are

associated with specific installation conditions not presently addressed

in the base ampacity.

3.2 ampacity correction factor: A numeric value equal. to one minus the

ampacity derating factor,

3.3 cable penetration fire stop; lMaterial, devices or an assembly of parts

providing ;cable penetrations through fire-rated walls, floors, floor-

ceiling assemblies, and maintaining required fire rating.

3,4 cable tray: A raceway resembling a ladder and usually constructed of

metal. Other styles of trays include solid-bottom, and channel type.

3.5 fire protected cable systems: Cable uystwiis to which a fire protective
enclosure maLurlal has been applied either in direct contact with the

cables or applied over thle raceway to protect cables from firo.

3.6 fire retardant coatings; MaterIal applied along LLe leiglh of cables or in

localized areas, as deemed necessary, to retard the flame propagation

properties of cables in trays:

3.7 raceway: Any channel that is designed and used expressly for supporting or

enclosing wires, cable. or bus bars, Raceways consist primarily of, but arce
not restricted to, cable trays and conduit:.

4 Test Description

4.1 General

4.1.1 Applicability This method shall apply to cables
manufactured in accordance with either ICEA S-66-524, ICEA S-19-81, or

ICEA S-68-516 and rated either 600, 2 000, 5 000, 8 000, or 15 000 V. This
test is limited to cables installed in the following configurations:

(1) Tray with a fire protected cable system where cables are arranged
consistent with ICEA P-54-440.
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(2) Conduit or free air drop with a fire or electrical separation
protected cable system.

(3) Block-out, conduit or sleeve type petnetration type fire stop.

4.1.2 Method of Testing Cable ampacity or amipacity derating factor
shall be established by testing in accordance with the configurations
shown in Figures 4-1, 4-2, and 4-3. Test results may also be used to
confirm analytical heat transfer models.

4.2 Test Specimens - Protected Cable Systems

4.2.1 Cable Selection The cables used in tle ampacity tests shall
have copper conductor(s), 600 V rated cross-linked polyethylene or
ethylene-propylene rubber insulation and a chlorosulfonated polyethylene
jacket. Depending on the specific test (au uLlitied below) tie cables
shall be rated 600 V and of either 3/C No.6 AWG, 3- I/C 750 kcmil
construction. If a user opts to test using conduits sizes other than 1 and
4 inch (see section 4.2.3) then a 3/C, triplex or 3-1/C cable shall be
chosen to achieve the maximum allowable fill. When I/C cables are used for
conduit or free air drops, they uhall be tie wrapped at intervals not to
exceed 2 feet.

4.2.2 Cable Fill The ampacity of a jprot'etced cable system is
dependent on a niunber of factors, including: the acttual cable dopth in a

tray, the number of conductors in a conduit and free air-drop, and tch
conductor size of the cables. The aupnac.ity deracing factor of the
barrier/wrap systems, however, is not dependent on the these conditcions,
In order t1o avoid introducing other types of dterating factors, e.g.
multiple /cOnductLrs in a conduit or close conduit grouping factors, the
following cable fill conditions shall be used.

(1) Randomn filled tray: Three layers of 3/C No,6 AWG cables, 0,75 inch
diameter, 32 cables per layer, resulting in a depth of 2.25 inches
for the 24 inch wide tray.

(2) Conduit: Single circuit of three conductors sized to match the
conduit in accordance with NFPA-70 or the largest comunercially
available size, not. to exceed 750 kcmil, generally used in conduits,
(See Section 4.2.1)

(3) Free-Air Drop: Fill iequirements do not apply.

4.2,3 Conduit Conduit anpaciLty tests shall utilize 1 and 4 inch
rigid steel conduits. Teutu condueted using these two sizes shall be
considered representative of all sizes provided chat the fire protective
system installation me t7odu atid configurations are consistent across the
entire size range. Where the installation methods, configurations, or fit
differ according to conduit size the user sihall tost sizes to bound the
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specific application. Conduits shall be a minimum of 12 ft long. The

conduit shall be isolated from its supporting structure by wooden blocks.

In addition to the conduit, the Junction boxes and pull boxes may also be

enclosed with a protective material. Since the surface area of the boxes

is significantly greater than the conduit, heat transfer is improved

proportionally. Therefore, junction boxes and pull boxes do not need to

be included in the ampacity test,

4.2.4 Tray A commercially available 4 inch deep - 24 inch wide

ladder-back style steel cable tray, a minimuwi of 12 ft long shall be used,

The tray shall be isolated from the support by wooden blocks,

4.2.5 Free-Air Drop Ampacity tests shall be conducted on free

air drop configurations consisting of 1-3/G No.6 AWG and 3-1/C 750 kcmil,

respectively, Tests conducted using these two sizes shall be considered
representative of all sizes provided that the fire protective system
installation methods and confi&uracions are consistent across the entire

size range. Where the installation inet-hods, configurations, or fit differ

according to size the user shall test sizes to bound the specific

application. Free air drops shall be a rniniiinu of 12 ft long. The test:

specimen shall be supported to prevent sagging and shall be isolated from
its supporting structure by wooden blocks.

4.2.6 Fire Protective Material The provt:vwtLve ivmaterial shall

be representative of the iiittallvd product at maximum thickness. If the

product is typically applied in a non-uniform manner, eg. overlap joint

when product is butted, then these sectiuorn :hAill be included in the test.

Some fire-protected cable systems utilize an end seal where the barrier or

wrap ends in order to prevent the intrusion of hot gases or fire into the
end of the tray or conduit. If end seal is less than six Inches, then the

seal may be excluded from the test, Otherwise, the end seal should be
treated and tested in a similar manner to cable fire stop, except the wall

section is excluded,

4.3 Test Specimens - Cable Penetration Fire Stop

4.3.1 Cable Selection The ampacity of the cable in a cable
penetration fire stop varies with cable conductor size, conductor

material, and manner of cable installation outside the fire stop. Tests
conducted using a 600 V 3/q No. 12 AWG, aluminizuiim conductor with cross-

linked polyethylene insulation and an overall chlorosulfonated
polyethylene jacket shall be considered represenitatlvo of other voltage

ratings, conductor sizes and copper or aluminum conductors installed in

random filled tray, Tests on single conductor 2/0 AWG alunninum conductor
600 V, with cross-linked polyethylene insulation and a chlorosulfonated

polyethylene jacket shall be considered to be representative of cables

installed in trays with maintained spacing. Tests performed using copper
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conductor cables may be used only to establish the derating facturs for
applications using copper conductor.

In cable bus applications, where larger conductor sizes are generally
used, cable specimen shall be Lhe smallest conductor in the anticipated
use range. Alwuzinum conductor material shall be used, unless design is
limited to copper conductors,

4.3,2 Cable Fill The Lray shall be filled to a one inch depth.
The corresponding current in ICEA P-54-440 shall be applied,

Ampacity tests on fire stops installed in trays with maintained spacing
(per ICEA P-46-426) shall be conducted on a single layer of 2/0 cables
separated by one diameter.

Plant specific design conditions may be tested. However, the results may
not be extrapolated to lower percentage filled cable trays.

Conduit fill shall be identical to that specified in Section 4.2.2.

4.3.3 Conduit The conduit specimen shall be identical to that
used in section 4.2.3., except that the length of t:he conduit shall be
twenty feet. No fire protective material shall be applied to the uonduiv
other than the firo stop.

4.3.4 Tray Tray specimen shall be id~iitic&l to that used in section
4,2.4, except the length of the tray shall be twenty feat plus the width
of the wall. No fire protective material uhall be applied to the tray
other than the fire stop.

4.3.5 FLoor/Wall Assemblies The type of floor/wall construction
and thickness affect the ampacity deFating of the systemn. ThiJoker
floors/walls shall be representative of tlhiiner floors/walls of the same
construction. Floors/walls constructed of lower thermal conductive
materials shall be representative of floors/walls of higher thermal
conductive materials.

The floor/wall assembly must maintain a minimum of 24 inches from its
outer edge to the edge of the blockout.

For floor assemblies, the raceways may contain 90 degree bends located at
a minimum of 24 inches from each surface of the floor assembly,

4.3.6 Fire Stop Designi The fire stop configuration to be ampacity
tested shall be representative of the maximum permitted installation
tolerances, in contrast to fire tests which are typically conducted on
fire stops at the minimum tolerance,

4.4 Test Facility
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4.4. 1 Test Enclosure The ampacity test shall be conducted in an
enclosure as shown in figure .4-4, such that the temperature around the
specimen shall be controlled to 406C +/- 20C. The enclosure shall ensure
an even temperature and shall limit drafts on the test specimen. The
temperature inside the enclosure shall be iieasured at no less than three
places one foot from the specimen, and in the horizontal plane of the test
specimen. The temperature of the enclosure shall be taken as the average
of the steady state measurements,

4.4.2 Test Specimen Installation

4.4.2.1 Tray The tray is to be uniformly loaded with a single
type of cable. The cables shall be installed in an orderly,
symmetric manner, so as to limit the flow of air through the cables
and to ensure repeatability, Cable tie wraps shall not be used
within the tray.

The cables shall be connected ati a ilnglu series electrical circuit.

When testing the protected cable systems, a section of insulating
blanket shall be placed at the ends of the tray to minimize axial
heat flow, such that the average values for the thermocouples at
locations 1 and 3 (see Figure 4-1) ale within +/- 4OC of the average
value for location 2.

4,4.2.2 Conduit The cables shall be pulled into the conduit
after installation of the thermocouples, HO pulling lubrLtallu Shall
be used. Whien three single conductor cables are utilized for the
conduit tests, the cables shall be bundled with stainless steel tie
wraps or glass cloth electrical tape to ensure thermocouple
placement is mini.t:aiitied during insertion or removal.

The cables shall be cunno-tced as a single series electrical circuit.

A section of insulating blanket shall be placed at the ends of the
conduit to minimize axial heat flow, such that the average values
for the thermocouples au locations 1 and 3 (see Figure 4-2) are
within +/- 4CC of the average for location 2.

4.4.2.3 Free-Air Drop The cables shall1 be connected as a
single series electrical circuit. When three single conductor
cables are utilized for theue tests, the cables shall be bundled
with stainless steel tie wraps or glass cloth electrical tape to
ensure thermocouple placement is maintained.

A section of insulating blanket shall be placed at ends of the free
air-drop to minimize axial heat flow, such that tihe average values
for the thermocouples at locations 1 and 3 (see Figure 4-2) are
within +/- 40C of the average for location 2.
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4.4.2.4 Cable Penetration Fire Stop The cables and raceway
penetrating the fire stop floor/wall halill be installed in an
identical fashion as during fire testing. This may include special
spacing requirements. If the fire stop design permits installation
of the cables on the tray rungs or directly on the blockout surface,
the bounding condition is considered to be with the cables placed on
the tray rungs.

4.4.2.5 Orientation The fire protected raceway test
specimens shall be mounted horizontally in order to model worst case
orientation and to prevent a "chimney-effeft." In the case of fire
stop tests, open ends of enclosed raceways must be sealed to
eliminate air movement.

4.4,2.6 Installation of Fire Protective Systems The tray and
conduit is to be raised off its support after completion of the
baseline tests. The protective system shall then be applied in

accordance with the method est:ablished in the fire or electrical
separation testing. The entire auuetubly shall be lowered back onto
the supports while ensuring the assembly is not cracked or otherwise
distorted. If the protective system can be removed without
disturbing the cables or thermocouple placement, then the baseline
tests may be performed before or after testing the protectivo cable

system.

If the product undergoes a curing operation, the test specimen's dry
state shall be established by the manufacturer and achieved prior to
the test through natural or artificial'drying.

If the product is reactive at teLmperacures below 900C, then the
equilibrium time must be extended based on specific analysis,

4,4.3 Thermocouple Selection and Placement Thermocouples shall
be a maximum of 24 AWG, Type T special grade - Copper Constantan with ate

accuracy of +/- 0.50C or other thermocouple types which have been
calibrated to the amae level of accuracy. Thermocouple wire shall have
waterproof insulation. Thermocouples shall be placed directly against the

conductor.

To attach the thermoJunction to the cable, make an approximately 2 inch

long slit in the outer jacket of the cahle, to expose the insulated
conductors. Make a one inch slit in the insulation as shown in Figure 4-
5. Insert the thermocouple junction in direct contact with the conductor
strands. For three conductor' cables, close the insulation slit and seal

with a single layer of glass-reinforced electrical tape. For single and
three conductor cable, reposition the outer jacket and seal with a single

layer of glass-reinforced electrical tape.

The test is intended to identify the temperature of t:lae hottest conductor
within the center of the protected cable system and cable penetration fire
stop. A set of thermocouples shall be installed at each of the vertical
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planes along the length of the cable as 'shown in Figures 4-1, 4-2, and 4-
3, Conduit and free-air drops shall have the t.hermocouples placed on all
three conductors. Within the tray assembly, thermocouple leads shall
remain in the layer in which they are installed and be routed out the end
of the tray in the interstices of the cable mass. For fire protected
raceways, the following number of thermocouples shall be placed in each
vertical plane:

(1) tray configuration - 5

(2) conduit and free-air drop - 3

For ampacity tests of tray penetration fire stops, 5 thermocouples shall
be placed on the conductors in the fire stop in accordance with Figure 4-

1, One additional thermocouple shall be placed at; 2 foot intervals on one
conductor of the center cable in the middle layer on each side of the

firestop. (Figure 4-3)

For ampacity tests of conduit or free-air drop penetration fire stops, 3
thermocouples shall be placed on the conductors in the fire stop in
accordance with Figure 4-2. One additional thermocouple shall be placed
at 2 foot intervals on each side of the fire atop.

4.5 Test Procedure

4.5.1 Baseline Evaluation At least one baseline test for each
system, i.e. tray, conduit, free air drop, shall be c-onducted in order to
establish baseline ampacities. Baseline evaluation for a tray assembly
must be performed on the same physical specimen used for the derating
test. Baseline and derating evaluations for conduits and free-air drops
shall be performed using the same instrumented cable sac,

4.5.2 Current Source The circuit shall be energized with a 60 Hz,
single phase source sufficient to cause the conductor to reach 900C at
location 2 in Figures 4-1, 4-2, and luc~atiot 1] iln Figure 4-3. The current
shall be measured to an accuracy of +/- O,5%. The use of a constant-
current amplifier is recommended since the Increasing temperature changes
the circuit load, i e. conductor resistance. Alternatively, process
control devices can be used to generate and mainitain the current source.

4.5.3 Temperature Measurement All temperatures shall be recorded at
intervals no greater thani one minute, The current in each test circuit
shall be adjusted to achieve a hoto spot conductor temperature of 900C +/-
1°C at location 2 for the prqtected cable systems and location 1 for cable
penetration fire stop. The average temperature of thermocouple locations
1 and 3 for the protected cable systems shall be within +/- 4°C of the
average temperature reading at location 2. No restrictions are placed on
the temperature readings at loCatioTns outside the cable penetration fire

stop.

0
cupyrighb 0 1990 lflr. ALL rihto rOoornvod

This is an unappruved IEEE 3tandar.dm Draft, subioat to ohonne

Voaruary 24. 1993POO DXXosLd C-34



02/25/93
A-54

1 2: 31 SWEC BOSTO[I MAliSS.

16

The cable circuit is considered to be have reached seeady state condition
when:

(1) A minimum of three hours since the last adjustment of current
level or perturbation of the system occurred, and

(2) The rate of change of the average of thermocouple reading at

hottest spot (location 2 for Figures 4-1 and 4-2, and location
I for Figure 4-3) does not exceed +/- 0.20C per hour for
conduit, tray, and free-air drop.

Perturbation of the system conditions includes current adjustment, change

in the internal temperature of the enclosure, and addition or removal of
insulation on the ends of the tray, conduit or free-air drop, Hinor
adjustment of current ( . 0.5%) required to keep the.current constant is

not considered a perturbation of the system.

In order to statistically assure tltertal equilibrium, the conductor
temperatures shall be averaged at each iiampling period. A linear
regression analysis using the least-squares method shall be performed on
the data obtained over the precedtlln 60 minute period. The slope of the
line shall be expressed in unlits .C 8 C per hour. When the absolute value
of the slope becomes less chaan 0,2, equilibriwii has been reached.

The degrees of freedom utaiiited by averaging many thermocouple locations,
allows the precision to excued L.lie +/- C limit of any one. thermocouple.

The equations for a linear regression using the least
are shown below,

Y - ni X +b

11

ye E Y
n

squares fit method

(1)

(2)

(3)

r

E A Y - n1Ln

m r n

(4)
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b - Y - m X

average conductor temperature C
time increment (min)
slope of line (C/min)
Y-axis intercept, C

4.5.4 Enclosure Temuperature The temperature within the test

enclosure shall be controlled to 40 +/- 2 C. Some induced air movement
within the enclosure is necessary to achieve uniform steady-state
temperatures. Care muut be tiaken to avoid direct air currents against the
test specimens. The method of atltbieitt temperature control within the test
enclosure is important. Care must be taken to avoid any additional heat
loading on the cables by radiation from a heat source,
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12 LONa .STEEL CONDUIT OPI MPEE AIR DROP

308' 33- 38' 36O

THERMOCOUPLE THERMOCOUPLE THERMOCOUPLE
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.. ....- 4' RIGID STEEL
CONDUIT

--- THERMOCOUPLES (3)

3-1tC # 760 KCMIL
C ~ OPPER CAB3LE, 600V

1 RIGID STEELCONDUIT

) 1 3/C t AWM COPPER
CAI3LE, 600V

THERMOCOUPLES (3)

FIG 4-2
Conduit and FrQe-Air Drop Configurationa

- Protective Cable Syetem
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CONMUIr & TRAY SUPPORT POINTS

fFIG 4 -4
Enclosure and Support Requirements

P- rotective Systems
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5 Evaluation of Test Results

5.1 Normalizing Test Results

After equilibrium has been achieved, the final conductor temperature and the
ambient temperature may not match 90 C and 40 C respectively. The results of the
baseline and the fire protected cable system tests must be normalized using
equation 6 below. The conductor temperature shall be the hottest conductor
temperature at location 2 for the protective cable system and location 1 for
cable penetration fire stop. The final temperatures must be within the limits
established in Section 4.5,4 and 4,5.3.

I(Tc - Ta') (et + Tc) (6)
.(Tc - Ta) (ca + Tcl)

where
I test current at equilibriums7 amperes -
Tc hottest conductor temperature at center at equilibrium, C
Ta measured enclosure ambient temperature, C
I' normalized current, amperes
Tc' normalized conductor temperature - 90 C
Ta' normalized ambient temperature - /10 C
alpha 234.5 for copper or 228.1 for aluminum

5.2 Ampacity Derating Factor

Using the normalized current, as determined from section 5.1, an ampacity
derating factor can be calculated using the results of the baseline test and the
protected cable system or cable fire stop. The ampacity deratinS factor (ADF) and
ampacity correction factor (ACF) shall be calculated using equations 7 and 8. The
user may find it may convenient to express the ampacity results as ampacity
correction factor (ACF) for calculation purposes. ACF is applied in a similar
fashion as conduit grouping factors and ambient temperature correction factor
as shown in ICEA P-46-426.

ADF = (J o If) 100 (7)
.lo
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ACP- If (8)

Where

lo is the normalized current for the baseline condition, amperes
If is the normalized current for the passive fire protected cable

system or cable penetration fire stop system,
ADF is the ampacity derating factor, X
ACF is the ampacity correction factor

Ampacity derating factors shall be expressed in conjunction with reference to its
baseline ampacity standard. This is especially important for cable penetration
fire stops where the cable installation method outside the wall has a major
influence on the resulting derating factor. Cable Fire stop ampacity derating
factor is also- restricted in terms of conductor size and material.

Examples illustrating how the ampacity derating factors must be expressed are
shown below.

(1) ADF - 18 X, Floor Assembly-Fire Stop Penetration, Product design
AAA, applied against ICEA P-46-426 "conduit in air ampacitien" for
12 AWO aluminum or copper conductors and larger.

(2) ADF - 7 %, Wall Asgombly Fire Stop Penetration, Product design AAA,
applied against ICEA P-46-1i26 "conduit in air ampacities" for 1000
kcmil copper conductors or 1250 kcmil aluminum conductor and larger.

(3) ADF - 20 %, Fire Protective Material - Tray Application, Product
design BBB, when applied against ICEA P-54-440.

(4) ADF - 18 X, Electrical Separation wrap - Free Air Drop, Product
design CCC, when applied against ICEA P-46-426 "in free air"
ampacities,

6 Documentation of Testing

The test report and the resulting derating factor shall include the following
documentation;

(1) Description of the tast configuration

(2) Date of the test

(3) Location of the test

(4) Description of the test equipment and test Articles

Copyright 0 1993 IEEE. All. tIehts reserved
This In an unapproved IEEE Standards Draft, aubJoct to chango
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(5) Calibration doctunentation of all thermocouples

(6) qualification and certification for test personnel

(7) Tent procedures used.

(8) Ampacity valuos determined and accompanying equilibration
temperatures.

(9) Provide quality control records for:

(a) Test article construction

(b) Qualification and certification for installation and
inspection personnel

(c) Identification and installation of fire barrier material

(d) Thermocouple locations

(e) Cables, size, type, and location

(f) Actual tray and conduit cable fill, and calculated depth of
cable fill as defined in ICEA P-54-440

(10) Computer printout and graphic results of the ampacity test

(11) All raw data

(12) 35 mm photographic coverage of the ctst project

(13) Documentation that product does or does not react at temperatures
below 900C.

(14) Documentation that moisture equilibrium has been achieved.
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EXCEPTIONS TO IEEE P848/Dil

Procedure for the Determination of the AmDacity
Derating of Fire Protected Cables

1. Section 5.2.4 states the conduit shall be 12 feet long and supported 18 inches
from each end.

Exception: The conduit is 20 feet long and supported 5 feet from each end.

.Basis: The longer specimen will reduce the affects of heat transfer on the
measured temperature. Draft 12 states a minimum of 12 feet.

2. Section 5.3.1 references Figure 3 which shows the enclosure width 132 inches.

Exception: The enclosure width is 96 inches.

Basis: The enclosure will be used only for conduit; no trays will be tested so
the 96-inch enclosure will be sufficient.

.Sec'sin 5.2.2.2 Part b states that 1-3 conductor 750 MCM copper cable will be used.

Exceotion: Three single conductor 750 l1CM cables will be bundled together to
simulate 1-3 conductor.

Bases: Dra=Ft 12 of' the standard slates that 2 sinale conductors can be used.

Sction -.3.2.5 states that Type K special grade thermocouples will be used.

Exception: Type T thermocouples with an accuracy of + .5'C will be used.

Basis: Type T thermocouples verified to be within + .50C are more accurate than
the type K special grade. Draft 12 of the standard states that Type T

z special grade thermocouples or a thermocouple of equivalent accuracy will
be used.

5. Section 5.3.2.5 states that three thermocouples will be used to determine the
conductor temperatures.

Exception: Nine thermocouples will be used. Three thermocouples will be used
in each conductor.

Basis: Draft 12 states that three thermocouples will be used in each vertical
plane.

C-46
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EXCEPTIONS TO IEEE P848/D11 (CONTINUED)

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

6. Section 5.3.2.6 states the testing is to be sequential so that one conduit and
cable is to be used for all of the testing.

Exception: Four 41" and four 1" conduits are being used for the test.

Basis: The same instrumented cable set for the baseline and derating tests for
each size conduit will be used as specified by draft 12. Different
conduit specimens will be used since each Thermolag configuration has a
30-day curing period after installation.

7. Sect-on 5.3.2.6 states that moisture content in percent moisture will be made on
the Thermolag.

Exception: The moisture content measurement will be made using a hand-held
meter recommended by Thermal Science Incorporated (Thermolag
manufacturer). Reference Attachment D, Page D-1. This
instrumentation will not be traceable back to NIST.

Basis: Draft 12 states that the moisture content will be reported to ensure
that moisture equilibrium has been achieved.

8. Section 5.4.2 states the current value will be reported to 0.1 ampere, but no
accuracy is stated.

Exception: The accuracy for the current measurement will be +/- 1% of reading.

Basis: Draft 12 states an accuracy of +/- 0.5% instead of an absolute current
value. Per Attachment E, this value will be changed to +/- 1% in the
final issue of P848.

9. Sect-on 5.4.3 states that the rate of change will not exceed +/- .550C/hour.

Exception: A value of +/- .20C/hour will be used.

Basis: Draft 12 states the rate of change will be .20C/hour.

C-47
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EXCEPTIONS TO IEEE P848/D11 (CONTINUED)

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

1O.Section 5.2.1 states that the cable will be a three conductor.

Exception: Four conductor, twenty-four conductor, and eight 3/conductor
three-phase configurations will be tested in addition to the three
conductor cables.

R E V 4
Basis: The three conductor test has been completed, and inconclusive results

were obtained due to inductive heating caused by current imbalance. Use
of four conductor and twenty-four conductor cables will minimize the
current imbalance and thus the inductive heating in the conduit. Use of

7 eight 3/conductor three-phase cables will verify that results obtained
during single-phase testing is applicable to three-phase circuits.

C-48
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ATTACHMENT D

THERMAL SCIENCE INCORPORATED ACCEPTANCE CRITERIA FOR MOISTURE CONTENT
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February 23, 1993

Tennessee Valley Authority
LP-4H-C
1101 Market Street
Chattanooga, Tennessee 37402

Attention: Mr. William M. Roop, Jr.
Principal Electrical Engineer

Dear Mr. Roop:

In accord with the information presented in the operating instructions for the Delmhorst
Moisture Meter, Model-DP, the manufacturer points out that even readings in the "red
zone" of the dial indicate a relatively low moisture content, such as in concrete. The
manufacturer further points out that a reading of 35 to 70 on the moisture meter usually
indicates a range of moisture content between 2 and 4%.

We recommend that for dry acceptance purposes, the THERMO-LAG 330 Prefabricated
Panels and Preshaped Conduit Sections be accepted when the Delmhorst Moisture
Meter (Model-DP) has a moisture meter reading of less than 70, on the 0 to 100 scale.

We also recommend that in all areas where TifERMO-LAG 330-1 Trowel Grade Material
has been applied, that the same acceptance standard be used, a moisture meter reading
of less than 70 on the 0 to 100 scale of the Delnhorst Moisture Meter (Model-D0).

Yours truly,

B. E. Evans
Quality Control Manager

BEE/mls

Fax No: 615-751-8247 I

'.4'

. . - - **--.

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233
Telex: 209901 (Answorlncki TSI UR) *Telecopier (314) 349-1207

D-1I
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ATTACHMENT E

MEMORANDUM FROM CORPORATE ENGINEERING
TO DOCUMENT THE CURRENT ACCURACY REQUIREMENT
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B44 93 0302 001

March 2, 1993 roA RECGRD
R.L Morley, PSB1B-C

WATTS BAR NUCLEAR PLANT
AMPACITY DERATING TESTS FOR THERMOLAG FIRE BARRIER MATERIAL
CLSD JOB NUMBER 93-0501

The purpose of this memorandum is to confirm information given to
your C.L. Rutledge by K.W. Brown on March 1, 1993. During the
course of the review of revision 0 of the test plan for the
subject task, it was noted that accuracy requirements in Draft 12
of IEEE P-848 contain a typographical error.

Section 5.4.2 of draft 11 of the subject standard required that
the current be measured to within 0.1 amps. As was noted during
the March 1 review, the 0.1 amp requirement was a carry over from
an earlier draft in which only 3/c No. 6 AWG cables were
utilized. Subsequently, derating tests for fire protected
conduits were revised to require the use of a 4-inch conduit
containing 3-1/c 750 kcmil cables but the working group failed to
change the accuracy requirements to a percentage of reading.
Such an approach would better reflect the wide disparity between
the magnitude of current which would be required for No. 6 AWG
and 750 kcmil. Consequently, section 4.5.2 of draft 12 of the
standard was revised.

Our K.W. Brown is a member of IEEE/ICC Working Group 12-45 which
is preparing the standard. He has checked with other members who
were present at the February 22-23 meetings in Boston where draft
12 was prepared and has confirmed that the 0.5 percent limit
therein was an error. The requirement should have been to
measure current to a 1 percent accuracy. The Working Group has
already agreed to correct this section.

Therefore, section .5.3.10 of the test plan shall require that
currents during the derating tests are measured with an accuracy
of 1 percent.

Should you have any questions regarding the above please contact
me at 751-7501.

i
R.E. Miller
LP4H-C

cc: RIMS, R aF-'
J.A. Krieg, LP4H-C
W.R. Roop, LP4H-C
K.W. Brown, LP4H-C
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TEST PLAN

WATTS BAR NUCLEAR PLANT
TESTING TO DETERMINE AMPACITY DERATING

FACTORS FOR FIRE PROTECTED CABLES

JOB NUMBER 93-0501

Revision 4

May 28, 1993

C. L. Rutledge
Project Engineer

Z7Engineerir(6 Sef~ices
Section

W. E. Joly
QA Supervisor

Customner App oval
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1.0 SCOPE

The scope of this test is to perform ampacity derating testing for
eight configurations of cable and conduit. Four one-inch and four
four-inch conduits with various cable configurations will be tested.
The testing will be conducted in a temperature stable enclosure and
the enclosure temperature, conductor temperature and current will be
measured and recorded. This testing will be performed in accordance
with P848 Draft 11. Reference Attachment C, pages C-1 through C-45
for a copy of the standards (drafts 11 and 12) and Attachment C, page
C-46 and C-47 for a list of the exceptions to draft 11 of this
proposed standard.

2.0 REFERENCES

2.1 CLS-QAP-1.1 "Organization"

2.2 CLS-QAP-4.1 "M & TE Calibration Program"

2.3 CLS-QAP-4.7 "Engineering Services Program"

2.4 ANSI N45.2-1971 "Test Control"

2.5 10 CFR 50 Appendix B "Quality Assurance Criteria for Nuclear Power
Plants"

3.0 QUALITY ASSURANCE

3.1 Test Equipment

All test equipment and instrumentation to be used in the performance
of this test program shall be calibrated in accordance with
applicable standards and QA procedures and will conform to applicable
portions of ANSI N45.2 and 10 CFR 50 Appendix B except the moisture
meter described in Steps 5.3.3 and 5.3.14. Standards used in
performing all calibrations are traceable to the National Institute
of Standards and Technology (NIST), natural physical constants, or
commercially accepted practices.

3.2 Personnel and Procedures

All personnel, procedures, and instructions used in the performance
of this test program shall comply with the applicable requirements of
the Central Laboratories Services Department (CLSD) Quality Assurance
Program.

-1-
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4.0 RECEIPT INSPECTION

4.1 Tagging

Each conduit configuration shall have a tag attached for
identification. The tag shall bear a unique number with the
following format, XX-YYYY-Z where XX- YYYY is the job number and Z
denotes the individual test sample. All data associated with the
conduit configuration will be identified by this number.

4.2 Inspection

The conduit and cable will be inspected to ensure they are free from
any physical defects that will prevent testing from being performed.

5.0 TEST PROCEDURE

5.1 Preparation of Test Specimens

5.1.1 Four 20-foot conduit test sections each for one-inch and four-inch
conduits will be prepared.

5.1.2 Weigh a minimum of one 20-foot section of each one-inch and four-inch
conduit to obtain an approximate weight of the conduit.

5.1.3 Measure the circumference of one of the four-inch and one of the
one-inch conduits. This will be used to calculate the thickness of
the Thermolag and Thermolag with upgrade after it has been applied to
the conduit.

5.1.4 Each section of conduit shall be supported 60 inches from each end
and shall be thermally isolated from the conduit. This shall be
accomplished by installing a mineral fiber blanket and/or blocks of
wood to form a thermal break.

5.1.5 Each of the following configurations will be prepared.

1) One-inch conduit with no Thermolag (baseline)
2) One-inch conduit with 1/2-inch Thermolag
3) One-inch conduit with 1/2-inch Thermolag and 1/4 inch upgrade
4) One-inch conduit with 1/4-inch Thermolag and 1/4-inch upgrade
5) Four-inch conduit with no Thermolag (baseline)
6) Four-inch conduit with 1/2-inch Thermolag
7) Four-inch conduit with 1/2-inch Thermolag and 1/4-inch upgrade
8) Four-inch conduit with 1/4-inch Thermolag and 1/4-inch upgrade

TVA Nuclear Engineering will supply personnel to assemble these test
configurations.
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5.2 Preparation of the Test Facility

5.2.1 An enclosure shall be constructed so that the temperature around the
specimen shall be controlled at the test temperature of 400C + 20C.
Some induced air movement within the enclosure is necessary to achieve
uniform steady-state temperatures, but care will be taken to avoid direct
air currents against the test specimens. Method of ambient temperature
control within the test enclosure is important and care will be taken to
avoid any additional heat loading on the cables by radiation from heat
sources.

5.2.2 The temperature inside the enclosure shall be measured at no less than
three places one foot from the specimen and in the horizontal plane of
the test specimen. The temperature of the enclosure will be taken as the
average of the steady state measurements.

5.3 Test Procedure

5.3.1 Weigh the conduit and Thermolag configurations. Record the information
in the log book.

5.3.2 Measure the Thermolag circumference at 20 places along the length of each
conduit and average the data. Using the baseline measurement, calculate
the Thermolag thickness. Record the information in the log book.

5.3.3 Measure the moisture content of the Thermolag using a hand held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made a minimum of
two times. The first measurement shall be at least 24 hours prior to
beginning the test and the second measurement shall be within four hours
of beginning the testing. The moisture instrument is not traceable to
NIST.

5.3.4 One three conductor #6 AWG shall be prepared for the one-inch conduits
and single conductor 750 KCM copper cables shall be prepared to simulate
a three conductor cable for the four-inch conduits. The same prepared
cables will be used for testing each configuration of conduit and
Thermolag.

5.3.5 Thermocouples with be installed in three locations as shown in Attachment
A, page A-2. The outer jacket will be split or a flap cut, and the inner
insulation for each of the conductors will be split or a flap cut.
The thermojunction for the thermocouple (24 gage, Type T with an accuracy
of + 0.50C) will be inserted into the strands of each of the three
conductors. The slit/flap will be resealed with a single layer of spiral
wrap of electrical tape. This configuration will have a total of nine
thermocouples for each test specimen. The thermocouple lead wires shall
be bundled in the center of the three 750 mcm conductors. The cable and
thermocouples shall be tied with tape or stainless steel bands every two
feet.
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5.3.6 The cables with the thermocouples installed shall be pulled into place in
the conduit.

5.3.7 The cables shall be connected as a single series electrical circuit,
which contains all conductors in the system.

5.3.8 The cables which penetrate the end of the conduit shall be wrapped with
thermal insulation. Electrically heated tape may be used to allow the
end of the cable to be adjusted to keep the two outer thermocouples
within 40C of the center.

5.3.9 Seal the ends of the conduit with insulation material.

5.3.10 The circuit shall be energized with 60 Hz, single phase alternating
current sufficient to reach a steady-state temperature of 90"C at the
hottest single point monitored at location two. (Reference Attachment A,
page A-2.) The current values measured shall be reported to the nearest
0.1 ampere, and will be accurate to + 1% of reading.

5.3.11 The temperature measurements will be recorded on a data logger and at
intervals no greater than 1 minute. The current in each test circuit
shall be adjusted to achieve a hot spot conductor temperature of 900C +
1.1 C at location #2. The average temperatures at locations #1 and #3
shall be within + 40C of the average temperature readings at location
#2.

5.3.12 The system will be considered to be in steady state condition when a
three-hour period has elapsed since any perturbation of the system
occurred (current adjustment. box temperature change, additional
insulation placed on ends, etc.) and the rate of change of the average of
all monitored conductor temperatures in that circuitry does not exceed
+ 20C. Readjustment of the current flow to a circuit in order to
maintain a given amperage value is not to be considered a perturbation.

5.3.13 In order to statistically assure thermal equilibrium, the conductor
temperature will be averaged at each sampling period and a linear
regression analysis performed on the data obtained from that and all
other averages taken of the preceding 60-minute period. The slope of the
line will be in 'C/hour. As soon as the absolute value of the slope of
these data becomes less than 0.2, equilibrium has been reached.
Reference Attachment B for a detailed procedure for performing this
analysis. This will be performed using computerized data retrieval and
analysis. (Reference Attachment A, page A-1 for test setup.)

5.3.14 Measure the moisture content of the Therinolag using a hand held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made within four
hours of completing the test. The moisture instrument is not traceable
to NIST.
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5.4 Four Conductor Test Procedure

NOTE: This testing is performed due to inconsistent results obtained
during the three conductor cable test. All test results for the
three conductor test and four conductor test will be reported in
the final report.

5.4.1 Prepare one four conductor #6 AWG for the one-inch conduits and single
conductor 750 KCM copper cables shall be prepared to simulate a four
conductor cable for the four-inch conduits. The same prepared cables
will be used for testing each configuration of conduit and Thermolag.

5.4.2 Thermocouples will be installed in three locations as shown in Attachment
A, page A-2. The outer jacket will be split or a flap cut, and the inner
insulation for each of the conductors will be split or a flap cut. The
thermojunction for the thermocouple (24 gage, Type T with an accuracy of
+ .50C) will be inserted into the strands of each of the four
conductors. The slit/flap will be resealed with a single layer of spiral
wrap of electrical tape. This configuration will have a total of twelve
thermocouples for each test specimen. The thermocouple lead wires shall
be bundled in the center of the four 750 mcm conductors. The cable and
thermocouples shall be tied with tape or stainless steel bands every two
feet.

5.4.3 Repeat steps 5.3.3 and 5.3.6 through 5.3.14 for each configuration of
cable and conduit.

5.5 Twenty-four Conductor in Four-inch Conduit Test Procedure

NOTE: This testing is performed due to inconsistent results obtained
during the three and four conductor cable test in the four inch

-conduit. All test results for the three conductor, four conductor,
and twenty-four conductor tests will be reported in the final
report.

5.5.1 Prepare eight three conductor 6 AWG sections of cable.

5.5.2 Connect the 24 individual conductors end to end so that they are series
connected.

5.5.3 Install thermocouples in three locations as shown in Attachment A, page A-2.
The thermocouples will be installed in the black conductors at each of the
locations. The outer jacket will be split or a flap cut, and the inner
insulation for each of the conductors will be split or a flap cut. The
thermojunction for the thermocouple (24 gage, Type T with an accuracy of
+ .50C) will be inserted into the strands of each of the eight conductors
monitored. The slit/flap will be resealed with a single layer of spiral wrap
of electrical tape. There will be eight thermocouples at each location for a
total of twenty-four thermocouples.

5.5.4 Repeat steps 5.3.3 and 5.3.6 through 5.3.14 for each configuration of
four-inch conduit.
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5.6 Eight 3/Conductor, three phase in Four-inch Conduit Test Procedure

NOTE: This testing is performed to verily results obtained during
three, four, and twenty-four conductor single phase testing are
applicable to three-phase testing. All test results for the
three conductor, four conductor, and twenty-four conductor
single-phase tests and the eight 3/conductor three-phase test
will be documented in the final report.

5.6.1 Connect eight 3/conductor 6 AWG as described below:

a. Eight black conductors connected in series and connected to a
current source.

b. Eight red conductors connected in series and connected to a second
current source.

c. Eight white conductors connected in series and connected to a third
current source.

5.6.2 Install thermocouples in three locations as shown in Attachment A, page
A-2. The thermocouples will be installed in the black conductors at
each of the locations. The outer jacket will be split or a flap cut,
and the inner insulation for each of the conductors will be split or a R E V 4
flap cut. The thermojunction for the thermocouple (24 gage, Type T with
an accuracy of + .5°C) will be inserted into the strands of each of
the eight conductors monitored. The slit/flap will be resealed with a
single layer of spiral wrap of electrical tape. There will be eight
thermocouples at each location for a total of twenty-four thermocouples.

5.6.3 Repeat steps 5.3.3 and 5.3.6 through 5.3.14 for each configuration of
four-inch conduits. Two configurations of bare conduit will be tested.
This will yield a total of five additional tests.

5.6.4 During testing, the magnitude of the currents in the red and white
conductors shall be within + 1 percent of the current in the black
conductor or + 0.5 amps, whichever is greater. Once equilibrium has
been achieved, the measured current in each of the three phases shall be
averaged together to obtain one current value. This average current
value will be used in the equation in Attachmnent C, page C-42, as the
test current at equilibrium to calculate the normalized current.

5.6.5 In addition, to current and temperature measurements presently specified
in the test plan the following parameters shall be measured and
documented in the final report:

1. External (surface) temperature of each test sample, measured on top
of the sample and in two locations. This measurement will be made
at least once after the three-hour run has been started but does not
have to be measured throughout the entire three-hour run.
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2. Representative measurement of current, voltage, and phase angle
for each test will be made. I his may be performed before or
after the three-hour test run has been performed. The above R E V 4
measurements will be inclnded in the final report for previous
testing where the data is available.

6.0 REPORT

6.1 Final Report

The final report shall describe the test requirements, report the
results of the tests, and reference procedures and test instructions
required to perform this test plan. [he following information
specifically shall be included.

1. Description of the test configuration.

2. Date of the test.

3. Location of the test.

4. Description of the test equipment and test articles.

5. Calibration documentation of all thermocouples.

6. Qualification and certification for test personnel.

7. Test procedures used.

8. Ampacity values determined and accompanying equilibrium temperatures.

9. Description of:

a. Test article construction

b. Installation and inspection procedure

c. Identification and installation of fire barrier material

d. Thermocouple locations

e. Cables, size, type, and location

10. Computer printout and graphic results of the ampacity test.

11. All raw data.

12. 35mm photographic coverage of the test project.

13. Provide a chronological log (Event Log) of all activities from
receipt of materials through final test report.

-7-
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6.2 Anomalies

All abnormal or unusual occurrences related to the performance of the
test instrumentation, test fixtures, or test specimlens shall be reported
as an anomaly. This shall also include deficiencies in test methods,
procedures, instructions and any deviation from the test plan.

A notice of anomaly report shall be initiated and forwarded to the
customer once an anomaly has beeni identified. All anomalies shall be
investigated, their impact on the test shall be established, and
corrective action acceptable to the customer accomplished prior to
continuation of any testing. Final customer acceptance shall be
documented by the customer's approval of the notice of anomaly report.

7.0 ATTACHMENTS

7.1 Attachment A - Test Setup

7.2 Attachment B - Linear Regression Fit Method

7.3 Attachment C - Drafts 11 and 12 of IEEE P848 and Exceptions to Draft 11

7.4 Attachment D - Thermal Science Incorporated Acceptance Criteria for
Moisture Content

7.5 Attachment E - Memorandum from Corporate Engineering to document the
current accuracy requirement

0186T
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TEST SETUP
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TEST SET-UP FOR ONE
CONDUIT AND CABLE ARRANGEMENT

TYPICAL OF EIGHT

I CONDUCTOR UNDER TEST

CURRENT
-SOURCE I

CONDUIT7

NOTE: FOR THE FOUR AND TWENTY-FOUR CONDUCTOR ARRANGEMENTS
THE CONDUCTORS CONNECTED TO THE CURRENT SOURCE WILL EXIT THE
SAME END OF THE CONDUIT. FOR THE FOUR CONDUCTOR TEST THE
TEMPERATURE WILL BE MONITORED ON EACH OF THE CONDUCTORS. COI
THE ADDITIONAL THERMOUCOUPLE WILL BE NUMBERED 1 D, 2D, AND 3D.
THE TWENTY FOUR CONDUCTOR ARRANGEMENT WILL HAVE A
THERMOCOUPLE ON THE BLACK CONDUCTOR AT EACH LOCATION. THE
EIGHT 3/CONDUCTOR, 3 PHASE ARRANGEMENT WILL HAVE A THERMOCOUPLE ON
THE BLACK CONDUCTOR AT EACH LOCATION. THE ADDITIONAL THERMOCOUPLES
WILL BE NUMBERED 1D THROUGH 1H, 2D THROUGH 2H, AND 3D THROUGH 3H.

INPUTS 1, 2, AND 3 WILL BE AVERAGED AND USED TO CALCULATE UNEAR REGRESSION.
EACH ARRANGEMENT WILL HAVE THERMOCOUPLES INSTALLED AS DESCRIBED ABOVE. THIS
WILL YIELD A TOTAL OF 9 TEMPERATURES (12 ON 4 COND.. 24 ON 24 COND., AND 24 ON
THE EIGHT 3/CONDUCTOR, 3 PHASE) TO BE AVERAGED. THE SLOPE OF THE UNE MUST BE
LESS THAN THE ABSOLUTE VALUE OF 0.2. INPUTS 4, 5, AND 6 WILL BE AVERAGED FOR
ROOM TEMPERATURE 40 DEG C +/- 2 DEG C. INPUT 7 IS THE CURRENT MEASURED IN THE
CIRCUIT BY MEANS OF A CURRENT TRANSFORMER AND CURRENT TRANSDUCER. THREE CURRENT
SOURCES AND THREE CURRENT TRANSFORMERS AND CURRENT TRANSDUCERS WILL BE USED FOR
THE THREE PHASE CIRCUIT. A A

REV 4

/A- I C:\FL\CINDY\930501 4.DWG
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THERMOCOUPLE LOCATIONS

LOCATION 2

3 CONDUCTOR 4 CONDUCTOR 24 CONDUCTOR EIGHT 3/CONDUCTOR 3 PHASE

THERMOCOUPLE GOES ON THE CONDUCTORS -
ONE ON EACH CONDUCTOR AT EACH LOCATION
FOR THE 3 AND 4 CONDUCTOR ARRANGEMENTS,
ONE ON THE BLACK CONDUCTOR AT EACH
LOCATION FOR THE 24 CONDUCTOR
ARRANGEMENT, AND ONE ON THE BLACK
CONDUCTOR AT EACH LOCATION FOR THE EIGHT
3/CONDUCTOR 3 PHASE ARRANGEMENT.

REV 4

ENCLOSURE WALLS A MINIMUM OF 18 INCHES FROM THE SUPPORTS
SUPPORTS LOCATED 5 FEET FROM EACH END.

A-2 C:IFL\CINDY\930501 1.DWG
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As an example of the least-squares technique, consider the
conduit in Attachment A, page A-1. At each sampling time,
an average temperature of all thermocouples will be
calculated. This value will then be added to the top of an
array large enough the hold 60 minutes worth of these
averages, and the oldest value discarded. A linear regression
fit is then performed on the array and presented on the
video screen to the operator. When the next data sampling
is completed, the entire process is repeated, thus yielding a
linear regression fit of the data from the previous 60 minutes.
As each new data point is added to the array, all previous ones
are shifted down on time increment until each is finally
discarded due to the fixed size of the array.

Y = mX + b X = X/n
Y=Z Y/n

EXE Y
ZXY - n

m- 2
ZX2  (EX)

-n

b =Y-mX
WHERE:

X=AVERAGE CONDUCTOR TEMPERATURE (DEG C)

Y=TIME INCREMENT (MIN)

M=SLOPE OF LINE(DEG C/MIN)

B=Y-AXIS INTERCEPT 9DEG C) C:\FL\CINDY\930501 .DWG

B-1
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DRAFTS 11 AND 12 OF IEEE P848 AND EXCEPTIONS TO DRAFT 11
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ATTACHMENT 2

April 6, 1992 P848/D11

PROCEDURE FOR THE DEERMINATION OF THE

AMTACMIJY DERATING OF FIRE PROTECTED CABLES

Prepared by Task Group 12-45 -

of the Test and Measurements Subcommittee #12

of the IEEE Insulated Conductors Committee

Al rights reserved by the Institute of Electrical and Electronics Engineers, Inc.
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* At the time this draft was completed, the Task Group on Procedure for the
w %I Determination of the Ampacity Derating of Fire Protected Cables had the following
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PROCEDURE

for the Determination

of the

AMPACI'Y DERATING OF EWE PROTECTED CABLES

DRAFT 11

April 1992

INTRODUCTION

Many installations incorporate individual or grouped cables which do not limit the flame
propagation under fire conditions. This deficiency can be attributed to conventional
cable constructions, such as polyethylene insulated PVC jacketed control cables; which
were popular in the sixties and early seventies. Such cables do not meet the flame
spread criteria when subjected to the vertical tray flame test which has been accepted in
one form or another. Other installations which fall in the same category include metal
sheathed or armored vertical shaft cables with overall polyethylene jacket and secured
with clamps at various intervals. Polyethylene jacket is used because of its high resistance
to creep under pressure in the clamp area to support the sheer weight of the cable.

The foregoing installations include industrial, commercial, marine, nuclear or fossil
generating stations and others.

To retard the flame propagation properties of cables in cable trays, protective coatings
are applied either along the entire length of the cable(s) or in certain sections as deemed
necessary. The flame retardant coatings may be in a form of tapes, blankets, liquids or
mastics applied to individual or to grouped cables, both for retrofitting existing
installations or for new installations.

1. PURPOSE

The purpose of the standard is to provide a test procedure which may be used to
determine the ampacity deratirig required for fire protected cables in conduit, in
penetrations (fire stop) and in cable tray systems.

* 1

C-3



A-92

2. SCOPE

This standard provides a detailed procedure for determining the ampacity derating
required for fire protected cable systems. The tests are intended to be used to
determine the ampacity derating of fire protected systems which is to be applied
to the ampacity of cables determined by standard methods such as ICEA P-46-426
Power Cable Ampacity Volumes 1 & 2, and ICEA P-54-440 Cables in Open-top
Cable Trays.

2.1 General

The procedure presented in this standard includes the principles and methods of
testing. This test procedure will provide the ampacity derating of a fire protected
cable system.

2.2 Applicability

Fire protected cable systems outlined herein are intended for use in power
generating stations, both nuclear and fossil, as well as other applicable commercial
and industrial installations, both outdoors and indoor. The categories of cables
include, but are not limited to: power, control, and instrumentation including
signal and communication cables. Testing of flame retardant coatings on
horizontal cables will qualify the coatings for all orientations. The tests as
described herein are intended to be used in determining the derating factor, which
may be required for fire protected cables in conduits and trays. The ampacity of
the cable in raceway will typically have first been determined using accepted
practices such as ICEA P-46-426 Power Cable Ampacities Volumes I and II, and
ICEA P-54-440 Cables in Open-Top Cable Trays.

The user of flame retardant coatings is cautioned to determine that the coating is
compatible with the cable materials with which it comes in contact and with the
environment in which it is installed. The user may specify tests in addition to
those specified in this standard to reflect the installation conditions, e.g., for
nuclear stations, the user may wish to add irradiation test or effects of added
weight; or for outdoor installations, the user may wish to add a U.V. resistance
test.

3. DEFINITIONS

These definitions establish the meanings of words in the context of their use in
this standard.

2
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Fire Protected Cable Systems

Cable systems to which an application of a flame retardant barrier, fire resistive
barrier or coating (flame retardant coating) to protect cables from fires from any
cause has been applied.

Flame Retardant Coatings

A material applied to a completed cable or assembly of cables to prevent the
propagation of flame when exposed to a flame source. Flame retardant coatings
include tapes, blankets, liquids, flame retardant mechanical system or mastics.

Passive Fire Protection Systems

Systems which embody fire resistant construction such as coatings, barriers, walls,
and penetrations (fire stops) as opposed to water sprinkler systems or gaseous
extinguishing systems.

Through-Penetration Fire-stop

A specific construction of devices, fll materials, or both, designed to resist the
penetration of fire through those openings in fire resistive floors or walls that are
intended to accommodate electric cables, raceways and mechanical service
penetrations.

Aimpacity Derating Factor

A factor applicable to the ampacity rating of a cable (or other device) to account
for the adverse affects of some installation or environmental condition.

Raceway

Any channel that is designed and used expressly for supporting or enclosing wires,
cables, or bus bars. Raceways consist primarily of, but are not restricted to, cable
trays and conduits.

Cable Tray

A continuous rigid structure usfd to support cables. Cable trays include ladders,
troughs, channels and other similar structures. Conduits are not included in this
category.

.3
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Enclosures

A surrounding case or housing used to protect the contained equipment and
prevent personnel from accidentally contacting live parts.

4. REERENCES

The following standards were used as references in preparing this standard and
may be useful in the interpretation of its meaning:

ICEA P-46-426/IEEE S-135
Power Cable Ampacities, Vols. 1 and 2. Dated 1962 (Reprinted in 1984).

ICEA P-54-440/NEMA WC-51
Ampacities - Cable in Open Top Cable Trays. Dated 1986.

5. TEST DESCRIPTION

5.1 General

This section describes the method for determining ampacities of cable passing
through single tray and conduit with and without a passive fire protection systemn

5.1.1 Applicability

This method shall be applicable to a single cable or groups of cables
enclosed in a passive fire protection system. Cables may be
contained in a raceway or as dictated by the actual installation.

.5.1.2 Method of Testing

Ampacity derating for cables of a passive fire protective system shall
be by testing. Testing shall be performed using the configurations
depicted in Figures 1 and 2. As an alternative, tests may be
performed using representative assembly which can be analyzed to
show its applicability to-actual installed conditions. Results are also
applicable for 1000 volts and higher rated cables.

4
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5.2 Test Specimens

5.2.1 Cable Selection

The cable to be utilized is chosen as one which is representative of a
wide range of cables. The selection of a 3 conductor cross link
polyethylene insulated, #6 AWG 600 volts copper cable with an
overall chlorosulfonated polyethylene (i.e. hypalon) jacket was
chosen as representative.

5.2.2 Cable Fill

Cable fill is the ratio of cable area to the inside area of the tray
expressed in percentage. A 40 percent cable fill, as determined
from actual measurement shall be used for cable trays.

5.2.3 Cable Layout

The length of both the conduit and the tray shall be twelve feet.
One to two feet of cable shall extend out each end and shall be
wrapped with unfaced fiberglass blanket insulation (or electrically-
heated tape) as necessary to eliminate heat flow out of raceway
ends.

5.2.4 Conduit

The conduit system shall be 4 inch and 1 inch steel rigid conduit, 12
feet long supported every 18 inches from each end by a horizontal
piece of "H"-shaped or 2" x 2" square structural tubing.

5.2.5 Tray

The tray shall be a 4 inch deep, 24 inch wide ladder-back steel cable
tray 12 feet and support similarly to the conduit system. The tray
and conduit systems, if tested together, must be at least 36 inches
apart along their lengths.

5.2.6 Through-Penetration Fire-stops

A through-penetration fire-stop intended for installation in a fire
resistive floor assemably, wall assembly, or both, is to be installed in a
wall section so that the electrical cables pass horizontally through
the wall. The through-penetration fire-stop is to be installed in

5
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accordance with all requirements specified for the fire-stop being
tested. -

The sample wall section is to be representative of that specified for
the through-penetration fire-stop. The thickness of the wall section
is to be equal to the maximum thickness of the fir-estop system or
device. The size of the through opening in the wall section is to be
representative of the through opening size specified for the through-
penetration fire-stop.

The fire protective system is to be installed around the electrical
cable(s) and raceway(s) in accordance with all requirements
specified for the system.

5.3 Test Facility

5.3.1 Test Room

The ampacity test shall be conducted in an enclosure as defined in
Figure 3. The test specimen shall be suitably enclosed such that
temperature around the specimen shall be controlled at the test
temperature of 400C±20 C. The enclosure surrounding the test
specimen shall be of even temperature, but must not cause drafts on
the test specimen. The temperature inside the.enclosure shall be
measured at no less than three places one foot from the specimen,
and in the horizontal plane of the test specimen. The temperature
of the enclosure shall be taken as the average of the steady state
measurernents.

5.3.2 Cable Installation

5.3.2.1 Tray

The tray is to be loaded with three conductor #6 AWG, 3/c
copper cable, with an overall chlorosulfonated polyethylene
jacket. The tray fill should be based on 40 percent fill.

Tray cables should be installed in an orderly, symmetric manner,
so as to limit the flow of air through the bundle, and to facilitate
inter and intra-laboratory repeatability of these tests. The
cables shall be connected as a single series electrical circuit,
which contains all conductors in the system. The tray is to be
supported by two horizontal pieces of "I'-shaped or a suitable
support system, located as shown in Figure 3. A 3" x 25" piece

6
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THIS PAGE IS INSERTED INTO REVISION 4 OF TEST PLAN 93-0501 TO
CORRECT NUMBERING OF ATTACHMENT C. THE PAGES IN ATTACHMENT C
OF THIS TEST PLAN ARE INCORRECTLY NUMBERED IN ALL REVISIONS
PREVIOUS TO REVISION 4
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of 1" thick mineral fiber blanket shall be placed between the
tray and support system to form a thermal break. Thermal
insulation (e.g., fiberglass or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
tray to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40C of the
average for location 2 to minimize axial heat flow.

5.3.2.2 Conduit

Since the application of the fire protection system may result in
differing derating for different conduit sizes, two sizes of
conduits shall be tested:

(a) 1 inch rigid steel conduit with one 3/c No 6 AWG
copper cable

(b) 4 inch rigid steel conduit with one 3/c, 750 Kcmil
copper cable

Derating for both sizes shall be reported. Lowest factor shall be
used for ampacity derating. The bundle shall be instrumented
with thermocouples as shown in Figure 2, tied with wraps every
2 feet, and pulled into position in the conduit The cables shall
be connected as a single series electrical circuit, which contains
all conductors in the system. The conduit is to be supported by
two horizontal pieces of "H" shaped or 2" x 2" structural square
tubing with a minimum of 36 inches clearance from the tray or
walls of the enclosure. The attachment points between the
conduit and the supporting beam are to be insulated with 1"
thick mineral fiber blanket to form a thermal break similar to
the tray system. Insulation (or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
conduit to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40C of the
average for location 2, to minimize axial heat flow. In other
words, the ends should be close to the same temperatures as the
middle, therely minimizing axial heat flow.

7
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5.3.2.3 Through-Penetration Fire-stops

The electrical cable(s) and raceway(s) penetrating the sample
wall section are to be representative of those specified for the
through-penetration fire-stop and are to be of sufficient length
to project a minimum of 24 inches beyond both sides of the wall
section. For this purpose maximum thickness of fire-stop shall
be measured. Thermocouples on the electrical cables in
through-penetration fire-stops are to be located so that
temperatures are measured in the interior of the fire-stop and at
the fire-stop mid-depth as in figure 5.

5.3.2.4 Orientation

The test specimens shall be mounted and the tests run in the
horizontal direction so as to eliminate any possibility of a
"chimney-effect" which could cause air movement within the
system.

5.3.2.5 Thermocouple Placement

Thermocouples (24 gage, Type K [Special Grade] Chromel-
Alumel, accuracy ±1.15'C) shall be installed by slitting the cable
insulation and jacket and placing the thermojunction. in intimate
physical contact with the conductor strands, as illustrated in
Figure 4. The cable shall then be restored as closely as possible
to its original condition, and the slit sealed with a single-layer
spiral wrap of electrical tape. Since the test is evaluating the
temperature at the hottest position, rather than the average of
all thermocouples, the cables within the bundle have been
instrumented, instead of those near the outside. For both the
conduit and tray systems, thermocouples shall be placed at each
of three vertical planes along their lengths, as illustrated in
Figures 1 and 2. The tray system shall be instrumented with 13
thermocouples at each plane, for a total of 39 thermocouples,
and the conduit system shall be monitored with 1 thermocouple
at each plane, for a total of 3 thermocouples.

5.3.2.6 Installation of Passive Fire Protection Systems

The tray and/or conduit is to be lifted off it's support after the
completion of the baseline test, the passive fire protective
system applied in accordance with the manufacturer's
instructions, and the entire assembly lowered onto the horizontal

8
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support, thereby minimizing any heat sink effect from the
support system. After installation, the passive fire protection
system shall be allowed to equilibrate (or cure) to a state of
constant moisture content, if applicable. Moisture content (in
terms of percent moisture) shall be taken 4 hours or less before
the test is begun and within 4 hours after completion of the test,
using either a hand-held moisture meter, or standard 120'C
oven-dry methods). Such moisture determination is to be made
on the top and bottom exterior surfaces of both the tray and
conduit systems at their mid-length, and the results of top and
bottom averaged.

5.4 Test Procedure

5.4.1 Baseline Evaluation

At least one baseline experiment for each system (conduit and
tray) using Sections 5.4.2, 5.4.4, and 5.4.5 shall be conducted to
establish the cable ampacity prior to application of the fire
protective system. The ampacity value measured should be
compared to the IEEE-ICEA Power Cable ampacities
standards.

5.4.2 Current

The circuit shall be energized with 60 Hz, single phase
alternating current sufficient to reach a steady-state temperature
of 90'C at the hottest single point monitored at location 2 (see
Figures 1 & 2). The current values measured shall be reported
to the nearest 0.1 ampere. The use of a constant-current
amplifier is highly recommended as a power source, since the
increasing temperatures of the conductor circuit cause resistance
changes. Alternatively large variable transformers may be used,
with constant readjustment to maintain a set current flow.

5.4.3 Temperature Measurement

All temperatures shall be recorded at intervals no greater than 1
minute. The current in each test circuit shall be adjusted so as
to give an equilibrium temperature of 90'C+1.10 C at the hottest
point monitored within location #2 (those located at the center
of the system). The average temperatures of thermocouple
locations #1 and #3 shall be within ±40 C of the average of
thermocouple location #2. Each cable circuit shall be

9
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considered to be in steady state condition when a three-hour
period has elapsed since any perturbation of the system
occurred (current adjustment, box temperature change,
additional insulation placed on ends, etc.) and the rate of
change of the average of all monitored conductor temperatures
in that circuit does not exceed +0.550 C for the conduit' and
±0.350 C for tray'. Re-adjustment of the current flow to a circuit
in order to maintain a given amperage value is not to be
considered a perturbation.

In order to statistically assure thermal equilibrium, the conductor
temperatures should be averaged at each sampling period and a
linear regression analysis (least-squares fit) performed on the
data obtained from that and all other averages taken over the
preceding 60 minute period. The slope of the line obtained will
be in units of 'C/hour. As soon as the absolute value of the
slope of these data becomes less than 0.55 (conduit) or 0.35
(tray), equilibrium has been reached. The degrees of freedom
obtained by averaging many thermocouple locations (3 for
conduit, 39 for tray), allows the precision to exceed the t1.10 C
limit of any one thermocouple. The only practical method of
obtaining the required accuracy in determining thermal
equilibrium is through the use of computerized data retrieval.

As an example of the least-squares technique, consider the tray
system in Figure 1. At each sampling time, an average
temperature of thermocouples 1 through 39 will be calculated.
This value will then be added to the top of an array large
enough to hold 60 minutes worth of these averages, and the
oldest value discarded. A linear regression fit is then performed
on the array and presented on the video screen to the operator.
When the next data sampling is completed, the entire process is
repeated, thus yield a linear regression fit of the data from the
previous 60 minutes. As each new data point is added to array,
all previous ones are shifted down one time increment, until
each is finally discarded due to the fixed size of the array.

1 Chosen as the 95% confidence limits for Special Grade, Type K thermocouples at
900C.

10
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LINEAR REGRESSION (LEAST SQUARES METHOD) FIT:

Y= mX + b X=EX/n

Yn EYASY

)x->JY
n

£X2- (E)2

n

b=Y- mX

Where:
Y = Average Conductor Temperature (0C)
X = Time Increment (min)
m = Slope of line (C/min)
b = Y-Axis intercept (0C) --

5.4.4 Enclosure Temperature

The temperature within the test enclosure shall be controlled to
400C ±20C. Some induced air movement within the enclosure is
necessary to achieve uniform steady-state temperatures, but care
must be taken to avoid direct air currents against the test specimens.
Method of ambient temperature control within the test enclosure is
important and care must-be taken to avoid any additional heat
loading on the cables by radiation from heat source.

6. EVALUATION OF TESTS

By a simple comparison of the baseline and test specimen ampacities, a derating
factor can be calculated.IF

Data Interpretation: Ampacity Derating Factor

The maximum current carrying capacity shall be determined by derating applied
as dictated by the test. The derating factor as determined by the test is to be

,) calculated as follows:

11
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% Ampacity Derating Factor = (Io - I)!/ 10 x 100

Where:
10 = Current in amperes required to attain a temperature

of 90 0C for the baseline (un-protected) system.
However, if Io is larger than published ampacity i.e.
ICEA P-46-426, P-54-440 then published ampacity
shall be used for 10.

i= Current in amperes required to attain a temperature
of 90 0C for the system as protected by the passive
fire protection system.

7. DOCIMENTATION OF TESTING

Following the procedure outlined in this standard, provide percentage ampacity
derating and record the following specific data.

Description of cables and raceway, if different from specified herein.

All thermocouple data

* All current and voltage values

. Current and conductor temperature values observed at equilibrium

* Weight of passive fire protection system (lb/ft)

* Average thickness of fire protective system (inches)

* Details of installation of fire protective system

The documentation of records shall be provided in the form of a FINAL
REPORT. The report shall contain for permanent record all information
pertaining to the test including the Test Plan, laboratory notebook, all raw data,

interpretations, and observations. The report shall provide the .documentation of

all the above parameters and evidence of calibration to NIST standards for
equipment used in obtaining this data (including before and after calibration of

thermocouples), and appropriate resolution of any test anomalies. All
calculations, conclusions or interpretations shall have been checked and approved

by authorized individuals certified by the testing organization to be knowledgeable
of the techniques used.

12
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CONDUIT AMPACITY DESIGN

Figure 2
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* �.

Type K, 'Speciar
Chromel-AkumeL. 24 Gage
Thermocouple Wire

Insulation

NOTE:

To attach thermo-junction to copper conductor, make an approximately 2 inch
long slit in the outer wrap, expose the three conductors, locate the conductor to
be instrumented, make a 1 inch sift in the insulation and insert the
thermocouple junction in contact with the strands. Close the slit, reposition the
wouter wrap and seal with a spiral wind of a single layer of glass-reinforced
electrical tape.

Figure 4
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Foreword

(This Foreword la not a part of IEEE Std. P 848/D12, IEEE Standard Prooodura for tho OturrnIrIatiurn of the Ampaulty Darating
of Fire Protootod Cables)

Many cable installations in nuclear and fossil fuel generating stations require
the installation of fire stop, fire protective materials, coating, and
electrical separation wrap materials over the cables or the raceway for fire
protection or electrical separation purposes. IOCFR50 Appendix R for nuclear
plants may require some electrical circuits enclosed in a fire protective
material. IEEE 634-1976 specifies requirements for cable penetration fire stops
at fire rated walls and floors, Compliance with IEEE 384-1992 may require
installation of a wrap material over free air-drop cables or solid covers on
cable trays,

Building codes for commercial and industrial facilities in some states require
power cables, used in emergency power systems, to remain functional during a fire
exposure. This may also necessitate the use of the fire protective material.

As discussed in IEEE 422 and IEEE 690, utility generating stations use cable
ampacities provided in ICEA r-46-426 for conduits, spaced cable tray
installations and duct bank inscallatc.Lons. ICEA P-54-440 is used for cable
installation in random filled open-top trays. Commercial, industrial and non-
utility owned generating stations utilize cable ampacities published in NFPA-70
(National Electric Code), The National Electric Code perrmtts the use of ICEA P-
46-426 and ICEA P-54-440 under the direction of angineers

Fire-protection related products may reduce the heat transfer characteristics
associated with the ampacitles provided in ICEA P-46-K426 and ICEA P-54-440. In
EuLure revisions, these ampacity standards may incorporate these new installation
conditions on cable ampacity. Not all products, however, may be covered by
changes in the aeuipacity standards due to their limited use to the generating
station market. Hence, ampacit:y te.sitinig to deternines ampacity derating of fire
protected cable systems is necessary,

Several analytical cable ampacity methods are listed in the bibliography to
address fire stops, tray enclosure mat:erials, and cable wrap rizaterial. Tha user
may consider the applications of these analytical methods to avoid tesltrig of
minor differences in the installation of a given product.
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.1 . urpose. The purpose of this atandard is to provide a test

procedure for use in establishing the ampacity or anmpacity dorating

factor for cables installed in fire protected conduits, trays, or

free air-drops, cable penetration fire stops, or electrical

separation wrap systems.

1.2 scope. This standard provides a detailed test procedure for

determining the ampacity or derating factor in the following cable

installation configurations:

(1) Block-out or sleeve type cable penetration fire stops,

(2) Conduits covered with a protective material.

(3) Tray covered with a protective material.

(4) Tray directly covered ur euateud wivh a fire-ret ardant material,

(5) Free-air drops enclosed with al protective material.

The standard is applicable to cables installed and sized to ICEA P-46-426

for conduits and free air drops, and ICEA P-54-440 for cable tray, ICEA P-

46-426 does provide ampacit.les for cables in a tray with a fixed spacing

and may be used for cable penetration fire stop configurations only,

This standard does not. endorse the use of or provide application guidance

for the installation of cable penetration fire stops and fire protective

materials. Cable designs are available which can withstand and remain

functional during direut exposure to a fire. The user should refer to IEEE

634 for the qualification requirements of cable penetration fire stops.
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3 Definitions

3.21 ampacity derating factor: A numaleric value representing the fractional
reduction from a base ampacity cable rating. Ampacity derating factors are
associated with specific installation conditions not presently addressed
in the base anpaoity.

3.2 ampacity correction factor: A numeric value equal to one minus the
ampacity derating factor,

3.3 cable penetration fire stop; Matcrial, devices or an assembly of parts
providing ;cable penetrations through fire-rated walls, floors, floor-
ceiling assemblies, and maintaining required fire rating.

3.4 cable tray: A raceway resembling a ladder and usually constructed of
metal. Other styles of trays include solid-bottom, and channel type.

3.5 fire protecred cable systems: Cable uys:wifis to which a fire protective
enclosure iauterial h1as been applied either in direct contact with the
cables or applied over the raceway to protect cables from fire.

3,6 fire retardant coatings; Material applied alung Lie lengthl of cables or in
localized areas, as deemed necessary, to retard the flame propagation
properties of cables in trays.

3.7 raceway: Any channel that is designed arid used expressly for supporting or
enclosing wires, cablle or bus bars. Raceways consist primarily of, but are
not restrict:ed to, cable trays and conduit.

4 Test Description

4.1 General

4,1.1 Applicability This method shall apply to cablles
manufactured in accordance with either ICEA S-66-524, ICEA S-19-81, or
ICEA S-68-516 and rated either 600, 2 000, 5 000, 8 000, or 15 000 V. This
test is limited to cables iiIstalled in the following configurations:

(1) Tray with a fire protected cable system where cables are arranged
consistent with ICEA P-54-440.
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(2) Conduit or free air drop with a fire or electrical separation
protected cable system.

(3) Block-out, conduit or sleeve type penetration type fire stop.

4.1.2 Method of Testing Cable ampacity or asnpacity derating factor
shall be established by testing in accordance with the configurations
shown in Figures 4-1, 4-2, and 4-3. Test results may also be used to
confirm analytical heat transfer models.

4.2 Test Specimens - Protected Cable Systems

4.2.1 Cable Selection The cables used in the ampacity tests shall
have copper conductor(s), 600 V rated cross-linked polyethylene or
ethylene-propylene rubber insulation and a chlorosulfonated polyethylene

jacket. Depending on the specific test (as ouLlined below) the cables
shall be rated 600 V and of either 3/C No.6 AWG, 3- I/C 750 kcmil
construction, If a user opts to test using conduits sizes other than 1 and
4 inch (see section 4.2.3) then a 3/G, triplex or 3-1/C cable shall be
chosen to achieve the maximum allowable fill. When 1/C cables are used for
conduit or free air drops, they 8hall be tie wrapped at intervals not to
exceed 2 feet.

4.2.2 Cable Fill The ampacity of a protected cable system is
dependent on a nuinber of factors, including: the actual cable dopth in a
tray, the number of conductors in a conduit and free air-drop, and c1le
conductor size of the cables. The LIlupacJlty derating factor of the

barrier/wrap systems, however, is not dependent on the these condition,.
In order to avoid introducing other types of derating factot.3, e.g.
multiple conductors in a conduit or close conduit grouping factors, the
following cable fill conditions shall be used.

(1) Random filled tray: Three layers of 3/C No.6 AWC cables, 0.75 inch
diameter, 32 cables per layer, resulting in a depth of 2.25 inches
for the 24 inch wide tray.

(2) Conduit: Single circuit of three conductor'j sized to match the
conduit in accordance with NFFA-70 or the largest commitercially
available size, not t:o exceed 750 kcmil, generally used in conduits.
(See Section 4.2.1)

(3) Free-Air Drop: Fill iequirements do-not apply.

4.2.3 Conduit Conduit ampacif.y Lest.s shall utilize 1 and 4 inch
rigid steel conduits. TvuLu conducted using these two sizes shall be
considered representative of all sizes provided that the fire protective
system installation meL1hdud and configurations are consistent across the
entire size range. Where the installation -methods, configurations, or fit
differ according to conduit size the user shall C.ksCi sizas to bound the
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specific application. Conduits shall be a minimum of 12 ft long. The

conduit shall be isolated from its supporting structure by wooden blocks.

In addition to the conduit, the Junction boxes and pull boxes may also be
enclosed with a protective material. Since the surface area of the boxes
is significantly greater than the conduit, heat transfer is improved
proportionally. Therefore, junction boxes and pull boxes do not need to

be included in the ampacity test,

4.2.4 Tray A commercially available 4 inch deep - 24 inch wide

ladder-back style steel cable tray, a minimum of 12 ft long shall be used,
The tray shall be isolated from the support by wooden blocks,

4.2.5 Free-Air Drop Ampacity tests ahaill be conducted on free
air drop configurations consisting of 1-3/C No,6 AWG and 3-1/C 750 kemil,
respectively. Tests conducted using these two sizes shall be considered
representative of all sizes provided that; the fire protective system
installation methods and configurations are consistent across the entire
size range. Where the installation inet:hods, configurations, or fit differ
according to size the user shall test sizes t:o bound the specific

application. Free air drops shall be e minimum of 12 ft long. The test-
specimen shall be supported to prevent sagging and s.hall be isolated from
its supporting structure by wooden.blocks.

4.2.6 Fire Protective Material The pro(:et.Lve imiaterial shall
be representative of the installvd product at maximum thickness. If the
product is typically applied in a non-uniform manner, e.g. overlap joint

when product is butted, then these sections slintll bes included in the test.

Some fire-protected cable systems utilize an end seal where the barrier or
wrap ends in order to prevent the intrusion of hot. gases or fire into the
end of the tray or conduit. If end seal is less than six inches, then the
seal may be excluded from the test, Otherwise, the end seal should be
treated and tested in a similar manner to cable fire atop, except the wall
section is excluded,

4.3 Test Specimens - Cable Penetration Fire Stop

4.3.1 Cable Selection The amnpacity of the cable in a cable
penetration fire stop varies with cable conductor sire, conductor
material, and manner of cable installation outside the fire stop. Tests
conducted using a 600 V 3/Q No. 12 AWG, aluiiiinum:i conductor with cross-

linked polyethylene insulation and an overall chlorosulfonated
polyethylene jacket shall be considered represeiitativo of other voltage
ratings, conductor sizes and copper or aluminum conductors installed in
random filled tray, Tests on single conductor 2/0 AWG alwuinum conductor
600 V, with cross-linked polyethylene insulation and a chloro3ulfonated
polyethylene jacket shall be considered to be representative of cables
installed in trays with maintained spacing. Tests performed using copper
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conductor cables may be used only to establish the deratiUg facLtors fur
applications using copper conductor.

In cable bus applications, where larger conductor sizes are generally
used, cable specimen shall be elu smallest conductor in the anticipated
use range. Alumilinum conductor material shall be used, unless design is
limited to copper conductors,

4.3.2 Cable Fill The tray shall be filled to a one inch depth.
The corresponding current in ICEA P-54-440 aht±ll be applied.

Ampacity testfs on fire stops installed in trays with maintained spacing
(per ICEA P-46-426) shall be conducted on a single layer of 2/0 cables
separated by one diameter.

Plant specific design conditions may be tested. However, the results may
not be extrapolated to lower percentage filled cable trays.

Conduit fill shall be identical to that specified in Section 4.2.2.

4.3.3 Conduit The conduit specimen shall be identical to that
used in section 4.2. 3. , except that the length of t:le conduit shall be
twenty feet. No fire protective material shall be applied to tile c.nduit
other than the fira stop.

4,3.4 Tray Tray specimen sliall be iduotical to that used in section
4.2.4, except the length of the tray shall be twenty feet plus the width
of the wall. No fire prouecrive material uliall be applied to the tray
other than the fire stop.

4.3.5 Floor/Wall Assemblies The type of floor/wall construction
and thickness affect the ampacity deFating of the systew. Thicker
floors/walls shall be representative of thinner flkors/walls of the same
construction. Floors/walls const(ructed of lower thermal conductive
materials shall be representative of floors/walla of higher thermal
conductive materials.

The floor/wall assembly must: maintain a minimum of 24 inches from its
outer edge to the edge of the blockout.

For floor assemblies, the rutseways may contain 90 degree bends located at
a minimum of 24 inches from each surface of the floor assembly.

4.3.6 Fire Stop Design Thle flirt stop configuration to be amparcity
tested shall be. representAtive of the maximum permitted installation
tolerances, in contrast to fire tests which are typically conducted on
fire stops at the minimum tolerance.

4.4 Test Facility
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4.4. 1 Test Enclosure The ampacity test shall be conducted in an
enclosure as shown in figure 4-4, such thatC the temperature around the
specimen shall be controlled to 401C +/- 20C. Tlie enclosure shall ensure
an even temperature and shall limit drafts on the test specimen. The
temperature inside the enclosure shall be weasured at no less than three
places one foot from the specimen, and in the horizontal plane of the test
specimen, The temperature of the enclosure shall be taken as the average
of the steady state measurements,

4.4,2 Test Specimen Installation

4.4.2,1 Tray The tray is to be uniformly loaded with a single
type of cable. The cables shall be installed in an orderly,
symmetric manner, so as to limit the flow of air through the cables
and to ensure repeatability. Cable tie wraps shall not be used
within the tray,

Thle cables shall be connected as a ainglo series electrical circuit.

When testing the protected cablie systems, a section of insulating
blanket shall be placed at the ends (if thir tray to minimize axial
heat flow, such that tfhe ayverage values for the thermocouples at
locations 1 and 3 (see Figure 4-1) ale withi-in *+/- 40C of the average
value for location 2.

4,4.2.2 Conduit The cables shall be pulled into the conduit
after installation of the chermocouples. Ino pulling lutbrLeicau shall.
be used. When three single conductor cables are utilized for the
conduit tests the cables shall be bundled with stainless steel tie
wraps or glass cloth electrical tape to ensure thermocouple
placement i s wnintltairied during insertion or removal.

The cables shall be connected as a single series electrical circuit.

A section of insulating blanket shall be placed at the ends of the
conduit to minimiaze axial heat flow, such that the average values
for the thermocouples at; locations 1 and 3 (see Figure 4-2) are
within +/- 4*C of the average for location 2.

4,4.2.3 Free-Air Drop The cables shall be connected as a
single series electrical circuit. When three single conductor
cables are utilized for these tests, the cables shall be bundled
with stainless steel ;tie wraps or alass cloth electrical tape to
ensure thermocouple placement is maintained.

A section of insulating blanket shall be placed at ends of the free
air-drop to minimize axial heat flow, such that the average values
for the therrmocouples at locations 1 and 3 (see Figure 4-2) are
within +/- 40C of the average for location 2.
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4.4,2.4 Cable Penetration Fire Stop The cables and raceway
penetrating the .fire stop floor/wall aiuhll be installed in an
identical fashion as during fire testing. This may include special
spacing requirements. If the fire stop design permits installation
of the cables on the tray rungs or directly on the blockout surface,
the bounding condition is considered to be with the cables placed on
the tray rungs,

4.4,2.5 Orientation The fire protected raceway test
specimens shall be mounted horizontally in order to model worst case
orientation and to prevent: a "chimney-effect.t" In the case of fire
stop tests, opent ends of enclosed raceways must be sealed to
eliminate air movement.

4.4.2,6 Installation of Fire Protective Systems The tray and
conduit is to be raised off its support after completion of the
baseline tests, The protective system shall then be applied in
accordance with the method established in the fire or electrical
separation testing. The entire assembly shall be lowered back onto
the supports while enSuring the assembly is not cracked or otherwise
distorted. If the protective system can be removed without
disturbing the cables or thermocouple placement, t:hen the baseline
tests may be performed before or after testing the. prot:ectivo cable
system.

If the product undergoes a curing operation, the test specimen's dry
state shall be established by the manufacturer and achieved prior to
the test through natural or artificial drying.

If the product is reactive at temlperatures below 90C, then the
equilibrium time must be extended based on specific analysis,

4.4.3 Thermocouple Selection and Placement Thermocouples shall
be a maximum of 24 AWG, Type T special grade - Copper Constantan with at'
accuracy of +/- 0.50C or other thermocouple types which have been
calibrated to the same level of accuracy. Thermocouple wire shall have
waterproof insulation. Thermocouples shall be placed directly against the
conductor.

To attach the thermoJunction to the cable, make an approximately 2 inch
long slit in the outer Jacket of the cable, to expose the insulated
conductors. Make a one inch slit in the insulation as shown in Figure 4-
5, Insert the thermocouple Junction in direct contact with the conductor
strands. For three conductor' cables, close the insulation slit and seal
with a single layer of glass-reinforced electLrical tape. For single and
chree conductor cables, reposition the outer Jacket and seal with a single
layer of glass-reinforced electrical tape.

The test is intended co identify the temperature of the hlottest conductor
within the center of the protected cable system and. cable penetration fire
stop. A set of thermocouples shall be installed at each of the vertical
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planes Along the length of the cable as shown in Figures 4-1, 4-2, and 4-
3, Conduit and free-air drops shall have the (:lhermocouples placisd on all
three conductors. Within the tray assembly, thermocouple leads shall
remain in the layer in-which they are installed and be routed out the end
of the tray in the interstices of the cable mass. For fire protected
raceways, the following number of thermocouples shall be placed in each
vertical plane:

(1) tray configuration - 5

(2) conduit and free-air drop - 3

For ampacity tests of tray penetration fire stops, 5 thermocouples shall
be placed on the conductors in the fire stop in accordance with Figure 4-
1, One additional thermocouple shall be placed at 2 foot intervals on one
conductor of the center cable in the middle layer on each side of the
firestop. (Figure 4-3)

For ampacity tests of conduit or free-air drop penetration fire stops, 3
thermocouples shall be placed on the conduuturs in the fire stop in
accordance with Figure 4-2. One additional thermocouple shall be placed
at 2 foot intervals on each side of the fire stop,

4.5 Test Procedure

4,5,1 Baseline Evaluation At least one baseline test for each
system, i.e. tray, conduit, free air drop, shall be conducted in order to
establish baseline ampacities. Baseline evaluation for a tray assembly
must be performed on the same physical specimen used for the derating
test. Baseline and derating evaluations folr conduits and free.-air drops
shall be performed using the same instrumented cable sec.

4.5.2 Currant Source The circuit shall be energized with a 60 Hz,
single phase source sufficient to cause the conductor to reach 900C at
location 2 in Figures 4-1, 4-2, and louation 1. in Pigure 4-3. The current
shall be measured to an accuracy of +/- 0.57. The use of a constant-
current amplifier is recommended since tUie increasing temperature changes
the circuit load, i.e, coniduc:tor resistance. Alternatively, process
control devices can be used to generate aiid maintain the current source.

4.5.3 Temperature Measurement All teemperatures shall be recorded at
intervals no greater than one minute, The current in each test circuit
shall be adjusted to achieve a hoc spot conductor temperature of 900C */-
19C at location 2 for the pr tested cable systems and location 1 for cable
penetration fire stop. The average t:emperature of thermocouple locations
1 and 3 for the protected cable systems shall be within +/- 40C of the
average temperature reading at location 2. No restrictions are placed on
the temperature readings at locations outside the cable penetration fire
stop.
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The cable circuit is considered to be have reached steady state condition
when:

(1) A minimum of three hours since the last adjustment of current
level or perturbation of the system occurred, and

(2) The rate of change of the average of thermocouple reading at
hottest spot (location 2 for Figures 4-1 and 4-2, and location
1 for Figure 4-3) does not exceed +/. 0.2°C per hour for
conduit, tray, and free-alr drop.

Perturbation of the system conditions includes current adjustment, change
in the internal temperature of the enclosure, and addition or removal of
insulation on the ends of the tray, conduit or free-air drop, Minor
adjustment of current ( 5 0.5X) required to keep the.current constant is
not considered a perturbation of the system.

In order to statistically assure t.lierwal equilibrium, the conductor
temperatures shall be averaged at each siimpling period. A linear
regression analysis using the least-squares method shall be performed on
the data obtained over the precedLuti 60 minute period. The slope of the
line shall be expressed in uniLUL.'C C per hour. When the absolute value
of the slope becomes less than 0,2, equilibriwui has been reached.

The degrees of freedom obuLLined lby averaging many thermocouple locations,
allows the precision to exceed tLhe +/- C limit of any one thermocouple.

The equations for a linear regression using the least
arG shown below;

Y - ni X +b

x E X

y= E Y
n

I
E A' Y - ELzY

n _

E (X n

Copyright 0 1993 IEEE, All rightu reaerved
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squares fit method

(1)

(2)

(3)

(4)
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is
is
is
is

the
the
the
the

(5)b = Y-mX

average conductor temperature C
time increment (min)
slope of line (C/min)
Y-axis intercept, C

4. 5.4 Enclosure Temuperature The temperature within the test
enclosure shall be controlled to 40 +/- 2 C. Some induced air movement
within the enclosure is necessary to achieve uniform steady-state
temperatures. Care muzt be taken to avoid direct air currents against the
tcst specimens. The method of aimbinrit temperature control within the test
enclosure is important. Care must be taken to avoid any additional hoat
loading on the cables by radiation from a heat source,
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FIG 4-2
Conduit and FrQa-Air Drop Configurationa

- Protective Cable System
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Cable Penotration Fire Stop
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rIG 4-5
Thermocoupla Attachment to Conductor
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5 Evaluation of Test Results

5.1 Normalizing Test Results

After equilibrium has been achieved, the final conductor temperature and the
ambient temperature may not match 90 C and 40 C respectively. The results of the
baseline and the fire protected cable system tests must be normalized using
equation 6 below. The conductor temperature shall be the hottest conductor
temperature at location 2 for the protective cable system and location 1 for
cable penetration fire stop. The final temperatures must be within the limits
established in Section 45.54 and 4.5.3.

(6)II - r (Tc' - Tat) (a + Tc)
X) (Tc - TA) (ca + Tc')

where
I
Tc
Ta
I'

Tal'

alpha

test current at equilibriit-, amperes -
hottest conductor temperature at center at Qquilibrium, C
measured enclosure ambient temperature, C
normalized current, amperes
normalized conductor temperature - 90 C
normalized ambient temperature - ill C
234.5 for copper or 228.1 for aluminum

5.2 Ampacity Derating Factor

Using the normalized current, as determined from section 5.1, an ampacity
derating factor can be calculated using the results of the baseline test and the
protected cable system or cable fire stop. The ampacity derating factor (ADF) and
ampacity correction factor (ACF) shall be calculated using equations 7 and 8. The
user may find it may convenient to express the ampacity results as ampacity
correction factor (ACF) for calculation purposes. ACF is applied in a similar
fashion as conduit grouping factors and ambient temperature correction factor
as shown in ICEA P-46-426.

ADF = (Xe If) 100 (7)rIre
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AC? = If (8)

Where

lo is the normalized current for the baseline condition, amperes
If is the normalized current for the passive fire protected cable

system or cable penetration fire stop system
ADF is the ampacity derating factor, X
ACF is the ampacity correction factor

Ampacity derating factors shall be expressed in conjunction with reference to its
baseline ampacity standard. This is especially important for cable penetration
fire stops where the cable installation method outside the wall has a major
influence on the resulting derating factor. Cable Fire stop ampacity derating
factor is also restricted in torms of conductor size and material.

Examples illustrating how the ampacity derating factors must be expressed are
shown below.

(1) ADF - 18 X, Floor Assembly-Fire Stop Penetration, Product design
AAA, applied against ICEA P-/6-L&26 "conduit in air ampacities" for
12 AWC aluminum or copper conductors and larger.

(2) ADF - 7 X, Vall Assombly Fire Stop Penetration, Product design AAA,
applied against ICEA P-E6-4L26 "conduit in air ampacities" for 1000
kcmil copper conductors or 1250 cncmil aluminum conductor and larger.

(3) ADF - 20 X, Fire Protective Material - Tray Application, Product
design BB, when applied against ICEA P-54-440,

(4) ADF - 18 %, Electrical Separation Wrap - Free Air Drop, Product
design CCC, when applied against ICEA P-46-426 "in free air"
ampacities,

6 Documentation of Testing

The test report and the resulting derating factor shall include the following
documentation:

(1) Deacription of the tist configuration

(2) Date of the test

(3) Location of the test

(4) Description of the test equipment and test Articles

Copyright ° 1993 IEEE. All. )i1ht reierved
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(5) Calibration docutmentation of all thermocouples

(6) Qualification and certification for test personnel

(7) Test procedures used.

(8) Ampacity valuos determined and accompanying equilibration
temperatures.

(9) Provide quality control records for:

(a) Test article construction

(b) Qualification and certification for installation and
inspection personnel

(c) Identification and installation of fire barrier material

(d) Thermocouple locations

(e) Cables, size, type, and location

(f) Actual tray and conduit cable fill, and calculated depth of
cable fill as defined in ICEA P-54-440

(10) Computer printout and graphic results of the ampacity test

(11) All raw data

(12) 35 Im photograaphie coverage of the cest project

(13) Doctmentation that product does or does not react at temperatures
below 900C.

(14) Documentation that moisture equilibrium has been achieved.
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EXCEPTIONS TO IEEE P848/Dl1

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

1. Section 5.2.4 states the conduit shall be 12 feet long and supported 18 inches
from each end.

Exception: The conduit is 20 feet long and supported 5 feet from each end.

Basis: The longer specimen will reduce the affects of heat transfer on the
measured temperature. Draft 12 states a minimum of 12 feet.

2. Section 5.3.1 references Figure 3 which shows the enclosure width 132 inches.

Exception: The enclosure width is 96 inches.

Basis: The enclosure will be used only for conduit; no trays will be tested so
the 96-inch enclosure will be sufficient.

3. Section 5.3.2.2 Part b states that 1-3 conductor 750 MCM copper cable will be used.

Exception: Three single conductor 750 lMICM cables will be bundled together to
simulate 1-3 conductor.

Basis: Draft 12 of the standard states that 3 single conductors can be used.

4. Section 5.3.2.5 states that Type K special grade thermocouples will be used.

Exception: Type T thermocouples with an accuracy of + .50C will be used.

Basis: Type T thermocouples verified to be within + .50C are more accurate than
the type K special grade. Draft 12 of the standard states that Type T
special grade thermocouples or a thermocouple of equivalent accuracy will
be used.

5. Section 5.3.2.5 states that three thermocouples will be used to determine the
conductor temperatures.

Exception: Nine thermocouples will be used. Three thermocouples will be used
in each conductor.

Basis: Draft 12 states that three thermocouples will be used in each vertical
plane.
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EXCEPTIONS TO IEEE P848/D11 (COTINUED)

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

6. Section 5.3.2.6 states the testing is to be sequential so that one conduit and
cable is to be used for all of the testing.

Exception: Four 4" and four 1" conduits are being used for the test.

Basis: The same instrumented cable set for the baseline and derating tests for
each size conduit will be used as specified by draft 12. Different
conduit specimens will be used since each Thermolag configuration has a
30-day curing period after installation.

7. Section 5.3.2.6 states that moisture content in percent moisture will be made on
the Thermolag.

Exception: The moisture content measurement will be made using a hand-held
meter recommended by Thermal Science Incorporated (Thermolag
manufacturer). Reference Attachment D, Page D-1. This
instrumentation will not be traceable back to NIST.

Basis: Draft 12 states that the moisture content will be reported to ensure
that moisture equilibrium has been achieved.

8. Section 5.4.2 states the current value will be reported to 0.1 ampere, but no
accuracy is stated.

Exception: The accuracy for the current measurement will be +/- 1% of reading.

Basis: Draft 12 states an accuracy of +/- 0.5% instead of an absolute current
value. Per Attachment E, this value will be changed to +/- 1% in the
final issue of P848.

9. Section 5.4.3 states that the rate of change will not exceed +/- .550C/hour.

Exception: A value of +/- .20C/hour will be used.

Basis: Draft 12 states the rate of change will be .2"C/hour.
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EXCEPTIONS TO IEEE P848/D11 (CON[INUED)

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

1O.Section 5.2.1 states that the cable will be a three conductor.

Exception: Four conductor, twenty-four conductor, and eight 3/conductor
three-phase configurations will be tested in addition to the three
conductor cables.

R E V 4
Basis: The three conductor test has been completed, and inconclusive results

were obtained due to inductive heating caused by current imbalance. Use
of four conductor and twenty-four conductor cables will minimize the
current imbalance and thus the inductive heating in the conduit. Use of
eight 3/conductor three-phase cables will verify that results obtained
during single-phase testing is applicable to three-phase circuits.
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February 23, 1993

Tennessee Valley Authority
LP-4H-C
1101 Market Street
Chattanooga, Tennessee 37402

Attention: Mr. William M. Roop, Jr.
Principal Electrical Engineer

Dear Mr. Roop:

In accord with the information presented In the operating instructions for the Delmhorst
Moisture Meter, Model-DP, the manufacturer points out that even readings in the "red
zone" of the dial indicate a relatively low moisture content, such as in concrete. The
manufacturer further points out that a reading of 35 to 70 on the moisture meter usually
indicates a range of moisture content between 2 and 4%.

We recommend that for dry acceptance purposes, the THERMO-LAG 330 Prefabricated
Panels and Preshaped Conduit Sections be accepted when the Delmhorst Moisture
Meter (Model-DP) has a moisture meter reading of less than 70, on the 0 to 100 scale.

We also recommend that in all areas where THERMO-LAG 330-1 Trowel Grade Material
has been applied, that the same acceptance standard be used, a moisture meter reading
of less than 70 on the 0 to 100 scale of the Delmhorst Moisture Meter (Model-DP).

Yours truly,

B. E. Evans
Quality Control Manager

BEE/mls

Fax No: 615-751-8247

-'THERMAL SCIENCE, INC. * 2200 CASSENS DR. - ST. LOUIS, MO 63026. (314) 349-1233
Telex: 209901 (Answar6ackr TSI UR) * Telecoplar (314) 349.1207 .Ad i: --

D-1
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B4l 930302 001'

March 2, 1993 QA RECORD
R.L Morley, PSBIB-C

WATTS BAR NUCLEAR PLANT
AMPACITY DERATING TESTS FOR THERMOLAG FIRE BARRIER MATERIAL
CLSD JOB NUMBER 93-0501

The purpose of this memorandum is to confirm information given to
your C.L. Rutledge by K.W. Brown on March 1, 1993. During the
course of the review of revision 0 of the test plan for the
subject task, it was noted that accuracy requirements in Draft 12
of IEEE P-848 contain a typographical error.

Section 5.4.2 of draft 11 of the subject standard required that
the current be measured to within 0.1 amps. As was noted during
the March 1 review, the 0.1 amp requirement was a carry over from
an earlier draft in which only 3/c No. 6 AWG cables were
utilized. Subsequently, derating tests for fire protected
conduits were revised to require the use of a 4-inch conduit
containing 3-1/c 750 kcmil cables but the working group failed to
change the accuracy requirements to a percentage of reading.
Such an approach would better reflect the wide disparity between
the magnitude of current which would be required for No. 6 AWG
and 750 kcmil. Consequently, section 4.5.2 of draft 12 of the
standard was revised.

Our K.W. Brown is a member of IEEE/ICC Working Group 12-45 which
is preparing the standard. He has checked with other members who
were present at the February 22-23 meetings in Boston where draft
12 was prepared and has confirmed that the 0.5 percent limit
therein was an error. The requirement should have been to
measure current to a 1 percent accuracy. The Working Group has
already agreed to correct this section.

Therefore, section .5.3.10 of the test plan shall require that
currents during the derating tests are measured with an accuracy
of 1 percent.

Should you have any questions regarding the above please contact
me at 751-7501.

R.E. Miller
LP4H-C

cc: RIMS, a FF- --
J.A. Krieg, LP4H-C
W.R. Roop, LP4H-C
K.W. Brown, LP4H-C
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TEST PLAN

WATTS BAR NUCLEAR PLANT
TESTING TO DETERMINE AMPACITY DERATING

FACTORS FOR FIRE PROTECTED CABLES

JOB NUMBER 93-0501

Revision 3

April 22, 1993

(1 /
C. L. Rutledge
Project Engineer

Angineering Services
Section

W. E. Joly
QA Supervisor

Customer Apprdval
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TEST PLAN

REVISION LOG

Job Number 93-0501

Pages
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Rev. 0
3.023. Al Initial Issuep- CLRi
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Rev. 2
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1.0 SCOPE

The scope of this test is to perform ampacity derating testing for
eight configurations of cable and conduit. Four one-inch and four
four-inch conduits with various cable configurations will be tested.
The testing will be conducted in a temperature stable enclosure and
the enclosure temperature, conductor temperature and current will be
measured and recorded. This testing will be performed in accordance
with P848 Draft 11. Reference Attachment C, pages C-1 through C-45
for a copy of the standards (drafts 11 and 12) and Attachment C, page
C-46 and C-47 for a list of the exceptions to draft 11 of this
proposed standard.

2.0 REFERENCES

2.1 CLS-GAP-1.1 "Organization"

2.2 CLS-QAP-4.1 "M & TE Calibration Program"

2.3 CLS-QAP-4.7 "Engineering Services Program"

2.4 ANSI N45.2-1971 'Test Control"

2.5 10 CFR 50 Appendix B "Quality Assurance Criteria for Nuclear Power
Plants"

3.0 QUALITY ASSURANCE

3.1 Test Equipment

All test equipment and instrumentation to be used in the performance
of this test program shall be calibrated in accordance with
applicable standards and QA procedures and will conform to applicable
portions of ANSI N45.2 and 10 CFR 50 Appendix B except the moisture
meter described in Steps 5.3.3 and 5.3.14. Standards used in
performing all calibrations are traceable to the National Institute
of Standards and Technology (NIST), natural physical constants, or
commercially accepted practices.

3.2 Personnel and Procedures

All personnel, procedures, and instructions used in the performance
of this test program shall comply with the applicable requirements of
the Central Laboratories Services Department (CLSD) Quality Assurance
Program.

-1-
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4.0

4.1

TEST PROCEDURE

Preparation of Test Specimens

Four 20-foot conduit test sections each for one-inch and four-inch
conduits will be prepared.

Weigh a minimum of one 20-foot section of each one-inch and four-inch
conduit to obtain an approximate weight of the conduit.

Measure the circumference of one of' the four-inch and one of the
one-inch conduits. This will be used to calculate the thickness of
the Thermolag and Thermolag with upgrade after it has been applied to
the conduit.

Each section of conduit shall be supported 60 inches from each end
and shall be thermally isolated from the conduit. This shall be
accomplished by installing a mineral fiber blanket and/or blocks of
wood to form a thermal break.

Each of the following configurations will be prepared.

no Thermolag (baseline)
1/2-inch Thermolag
1/2-inch Thermolag and
1/4-inch Thermolag and
no Thermolag (baseline)
1/2-inch Thermolag
1/2-inch Thermolag and
1/4-inch Thermolag and

1/4 inch upgrade
1/4-inch upgrade

1/4-inch upgrade
1/4-inch upgrade

TVA Nuclear Engineering will supply personnel to assemble these test
configurations.

-2-

RECEIPT INSPECTION

Tagging

Each conduit configuration shall have a tag attached for
identification. The tag shall bear a unique number with the
following format, XX-YYYY-Z where XX- YYYY is the job number and Z
denotes the individual test sample. All data associated with the
conduit configuration will be identified by this number.

Inspection

The conduit and cable will be inspected to ensure they are free from
any physical defects that will prevent testing from being performed.

4.2

5.0

5.1

5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

1)
2)
3)
4)
5)
6)
7)
8)

One-inch
One-inch
One-inch
One-inch
Four-inch
Four-inch
Four-inch
Four-inch

conduit
conduit
conduit
conduit
conduit
conduit
conduit
conduit

with
with
with
with
with
with
with
with
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5.2 Preparation of the Test Facility

5.2.1 An enclosure shall be constructed so that the temperature around the
specimen shall be controlled at the test temperature of 40 0C + 20C.
Some induced air movement within the enclosure is necessary to achieve
uniform steady-state temperatures, but care will be taken to avoid direct
air currents against the test specimens. Method of ambient temperature
control within the test enclosure is important and care will be taken to
avoid any additional heat loading on the cables by radiation from heat
sources.

5.2.2 The temperature inside the enclosure shall be measured at no less than
three places one foot from the specimen and in the horizontal plane of
the test specimen. The temperature of the enclosure will be taken as the
average of the steady state measurements.

5.3 Test Procedure

5.3.1 Weigh the conduit and Thermolag configurations. Record the information
in the log book.

5.3.2 Measure the Thermolag circumference at 20 places along the length of each
conduit and average the data. Using the baseline measurement, calculate
the Thermolag thickness. Record the information in the log book.

5.3.3 Measure the moisture content of the Thermolag using a hand held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made a minimum of
two times. The first measurement shall be at least 24 hours prior to
beginning the test and the second measurement shall be within four hours
of beginning the testing. The moisture instrument is not traceable to
NIST.

5.3.4 One three conductor #6 AWG shall be prepared for the one-inch conduits
and single conductor 750 KCM copper cables shall be prepared to simulate
a three conductor cable for the four-inch conduits. The same prepared
cables will be used for testing each configuration of conduit and
Thermolag.

5.3.5 Thermocouples with be installed in three locations as shown in Attachment
A, page A-2. The outer jacket will be split, or a flap cut, and the inner
insulation for each of the conductors will be split or a flap cut.
The thermojunction for the thermocouple (24 gage, Type T with an accuracy
of + 0.50C) will be inserted into the strands of each of the three
conductors. The slit/flap will be resealed with a single layer of spiral
wrap of electrical tape. This configuration will have a total of nine
thermocouples for each test specimen. The thermocouple lead wires shall
be bundled in the center of the three 750 mcm conductors. The cable and
thermocouples shall be tied with tape or stainless steel bands every two
feet.
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5.3.6 The cables with the thermocouples installed shall be pulled into place in
the conduit.

5.3.7 The cables shall be connected as a single series electrical circuit,
which contains all conductors in the system.

5.3.8 The cables which penetrate the end of the conduit shall be wrapped with
thermal insulation. Electrically heated tape may be used to allow the
end of the cable to be adjusted to keep the two outer thermocouples
within 40C of the center.

5.3.9 Seal the ends of the conduit with insulation material.

5.3.10 The circuit shall be energized with 60 Hz, single phase alternating
current sufficient to reach a steady-state temperature of 900C at the
hottest single point monitored at location two. (Reference Attachment A,
page A-2.) The current values measured shall be reported to the nearest
0.1 ampere, and will be accurate to + 1% of reading.

5.3.11 The temperature measurements will be recorded on a data logger and at
intervals no greater than 1 minute. The current in each test circuit
shall be adjusted to achieve a hot spot conductor temperature of 90'C +
1.10C at location #2. The average temperatures at locations #1 and #3
shall be within + 40C of the average temperature readings at location
#2.

5.3.12 The system will be considered to be in steady state condition when a
three-hour period has elapsed since any perturbation of the system
occurred (current adjustment, box temperature change, additional
insulation placed on ends, etc.) and the rate of change of the average of
all monitored conductor temperatures in that circuitry does not exceed
+ 20C. Readjustment of the current flow to a circuit in order to
maintain a given amperage value is not to be considered a perturbation.

5.3.13 In order to statistically assure thermal equilibrium, the conductor
temperature will be averaged at each sampling period and a linear
regression analysis performed on the data obtained from that and all
other averages taken of the preceding 60-minute period. The slope of the
line will be in 0C/hour. As soon as the absolute value of the slope of
these data becomes less than 0.2, equilibrium has been reached.
Reference Attachment B for a detailed procedure for performing this
analysis. This will be performed using computerized data retrieval and
analysis. (Reference Attachment A, page A-1 for test setup.)

5.3.14 Measure the moisture content of the Thermolag using a hand held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made within four
hours of completing the test. The moisture instrument is not traceable
to NIST.
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5.4 Four Conductor Test Procedure

NOTE: This testing is performed due to inconsistent results obtained
during the three conductor cable test. All test results for the
three conductor test and four conductor test will be reported in
the final report.

5.4.1 Prepare one four conductor #6 AWG for the one-inch conduits and single
conductor 750 KCM copper cables shall be prepared to simulate a four
conductor cable for the four-inch conduits. The same prepared cables
will be used for testing each configuration of conduit and Thermolag.

5.4.2 Thermocouples will be installed in three locations as shown in Attachment
A, page A-2. The outer jacket will be split or a flap cut, and the inner
insulation for each of the conductors will be split or a flap cut. The
thermojunction for the thermocouple (24 gage, Type T with an accuracy of
+ .50C) will be inserted into the strands of each of the four
conductors. The slit/flap will be resealed with a single layer of spiral
wrap of electrical tape. This configuration will have a total of twelve
thermocouples for each test specimen. The thermocouple lead wires shall
be bundled in the center of the four 750 mcm conductors. The cable and
thermocouples shall be tied with tape or stainless steel bands every two
feet.

5.4.3 Repeat steps 5.3.3 and 5.3.6 through 5.3.14 for each configuration of
cable and conduit.

5.5 Twenty-four Conductor in Four-inch Conduit Test Procedure

NOTE: This testing is performed due to inconsistent results obtained
during the three and four conductor cable test in the four inch
conduit. All test results for the three conductor, four conductor,
and twenty-four conductor tests will be reported in the final
report.

5.5.1 Prepare eight three conductor 6 AWG sections of cable.

5.5.2 Connect the 24 individual conductors end to end so that they are series
connected.

5.5.3 Install thermocouples in three locations as shown in Attachment A, page A-2. R E V 3
The thermocouples will be installed in the black conductors at each of the
locations. The outer jacket will be split or a flap cut, and the inner
insulation for each of the conductors will be split or a flap cut. The
thermojunction for the thermocouple (24 gage, Type T with an accuracy of
+ .50C) will be inserted into the strands of each of the eight conductors
monitored. The slit/flap will be resealed with a single layer of spiral wrap
of electrical tape. There will be eight thermocouples at each location for a
total of twenty-four thermocouples.

5.5.4 Repeat steps 5.3.3 and 5.3.6 through 5.3.14 for each configuration of
four-inch conduit.
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6.0 REPORT

6.1 Final Report

The final report shall describe the test requirements, report the
results of the tests, and reference procedures and test instructions
required to perform this test plan. The following information
specifically shall be included.

1. Description of the test configuration.

2. Date of the test.

3. Location of the test.

4. Description of the test equipment and test articles.

5. Calibration documentation of all thermocouples.

6. Qualification and certification for test personnel.

7. Test procedures used.

8. Ampacity values determined and accompanying equilibrium temperatures.

9. Description of:

a. Test article construction

b. Installation and inspection procedure

c. Identification and installation of fire barrier material

d. Thermocouple locations

e. Cables, size, type, and location

10. Computer printout and graphic results of the ampacity test.

11. All raw data.

12. 35mm photographic coverage of the test project.

13. Provide a chronological log (Event Log) of all activities from
receipt of materials through final test report.
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6.2 Anomalies

All abnormal or unusual occurrences related to the performance of the
test instrumentation, test fixtures, or test specimens shall be reported
as an anomaly. This shall also include deficiencies in test methods,
procedures, instructions and any deviation from the test plan.

A notice of anomaly report shall be initiated and forwarded to the
customer once an anomaly has been identified. All anomalies shall be
investigated, their impact on the test shall be established, and
corrective action acceptable to the customer accomplished prior to
continuation of any testing. Final customer acceptance shall be
documented by the customer's approval of the notice of anomaly report.

7.0 ATTACHMENTS

7.1 Attachment A - Test Setup

7.2 Attachment B - Linear Regression Fit Method

7.3 Attachment C - Drafts 11 and 12 of IEEE P848 and Exceptions to Draft 11

7.4 Attachment D - Thermal Science Incorporated Acceptance Criteria for
Moisture Content

7.5 Attachment E - Memorandum from Corporate Engineering to document the
current accuracy requirement

0186T
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ATTACHMENT A

TEST SETUP
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TEST SET-UP FOR ONE
CONDUIT AND CABLE ARRANGEMENT

TYPICAL OF EIGHT
CONDUIT

G -- I .~7

CURRENT
SOURCE

NOTE: FOR THE FOUR AND TWENTY-FOUR CONDUCTOR ARRANGEMENTS
THE CONDUCTORS CONNECTED TO THE CURRENT SOURCE WILL EXIT THE
SAME END OF THE CONDUIT. FOR THE FOUR CONDUCTOR TEST THE
TEMPERATURE WILL BE MONITORED ON EACH OF THE CONDUCTORS. COMPUTER
THE ADDITIONAL THERMOUCOUPLE WILL BE NUMBERED 1 D, 2D, AND 3D.
THE TWENTY FOUR CONDUCTOR ARRANGEMENT WILL HAVE A
THERMOCOUPLE ON THE BLACK CONDUCTOR AT EACH LOCATION. THE
ADDITIONAL THERMOCOUPLES WILL BE NUMBERED 1 D THROUGH 1 H, ZD THROUGH 2H,
AND 3D THROUGH 3H.

INPUTS 1, 2, AND 3 AVERAGED AND USED TO CALCULATE UNEAR REGRESSION.
EACH CONDUCTOR WILL HAVE A THERMOCOUPLE INSTALLED IN IT. THIS
WILL YIELD A TOTAL OF 9 TEMPERATURES (12 ON 4 COND. AND 24 ON 24 COND.) TO BE
BE AVERAGED. THE SLOPE OF THE UNE MUST BE LESS THAN THE ABSOLUTE VALUE OF 0.2
INPUTS 4, 5, AND 6 AVERAGED FOR ROOM TEMPERATURE 40 DEG C +/- 2 DEG C
INPUT 7 IS THE CURRENT MEASURED IN THE CIRCUIT BY MEANS OF A CURRENT TRANSFORMER
AND CURRENT TRANSDUCER.

A-1 C:AFLlCINDY\93O5014.DWG
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THERMOCOUPLE LOCATIONS

LOCATION 2

3 CONDUCTOR 4CONDUCTOR 24 CONDUCTOR

THERMOCOUPLE GOES ON THE CONDUCTORS -
ONE ON EACH CONDUCTOR AT EACH LOCATION
FOR THE 3 AND 4 CONDUCTOR ARRANGEMENTS,
ONE ON THE BLACK CONDUCTOR AT EACH
LOCATION FOR THE 24 CONDUCTOR
ARRANGEMENT.

ENCLOSURE WALLS A MINIMUM OF 18 INCHES FROM THE SUPPORTS
SUPPORTS LOCATED 5 FEET FROM EACH END.

A-2 C:%FL\CINDY\930501 1 .DWG
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LINEAR REGRESSION METHOD
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As an example of the least-squares technique, consider the
conduit in Attachment A, page A-1. At each sampling time,
an average temperature of all thermocouples will be rev3

calculated. This value will then be added to the top of an
array large enough the hold 60 minutes worth of these
averages, and the oldest value discarded. A linear regression
fit is then performed on the array and presented on the
video screen to the operator. When the next data sampling
is completed, the entire process is repeated, thus yielding a
linear regression fit of the data from the previous 60 minutes.
As each new data point is added to the array, all previous ones
are shifted down on time increment until each is finally
discarded due to the fixed size of the array.

Y = mX+b X=Z X/n
y=Z Y/n

ZXY - n
m= 2

X2 (Ax - X

b =Y-mX
WHERE:

X=AVERAGE CONDUCTOR TEMPERATURE (DEG C)

Y=TIME INCREMENT (MIN)

M=SLOPE OF LINE(DEG C/MIN)

B=Y-AXIS INTERCEPT 9DEG C) C:\FL\CINDY\9305016.DWG
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PROCEDURE0 !
for the Determination

of the

AMPACITY DERATING OF FIRE PROTECTED CABLES

DRAFT 11

April 1992

INTRODUCTION

Many installations incorporate individual or grouped cables which do not limit the flame
propagation under fire conditions. This deficiency can be attributed to conventional
cable constructions, such as polyethylene insulated PVC jacketed control cables; which
were popular in the sixties and early seventies. Such cables do not meet the flame
spread criteria when subjected to the vertical tray flame test which has been accepted in
one form or another. Other installations which fall in the same category include metal
sheathed or armored vertical shaft cables with overall polyethylene jacket and secured
with clamps at various intervals. Polyethylene jacket is used because of its high resistance
to creep under pressure in the clamp area to support the sheer weight of the cable.

The foregoing installations include industrial, commercial, marine, nuclear or fossil
generating stations and others.

To retard the flame propagation properties of cables in cable trays, protective coatings
are applied either along the entire length of the cable(s) or in certain sections as deemed
necessary. The flame retardant coatings may be in a form of tapes, blankets, liquids or
mastics applied to individual or to grouped cables, both for retrofitting existing
installations br for new installations.

1. PURPOSE

The purpose of the standard is to provide a test procedure which may be used to
determine the ampacity deratirig required for fire protected cables in conduit, in
penetrations (fire stop) and in cable tray systems.

a,' . '1
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2. SCOPE

This standard provides a detailed procedure for determining the ampacity derating
required for fire protected cable systems. The tests are intended to be used to
determine the ampacity derating of fire protected systems which is to be applied
to the ampacity of cables determined by standard methods such as ICEA P-46-426
Power Cable Ampacity Volumes 1 & 2, and ICEA P-54-440 Cables in Open-top
Cable Trays.

2.1 General

The procedure presented in this standard includes the principles and methods of
testing. This test procedure will provide the ampacity derating of a fire protected
cable system.

2.2 Applicability

Fire protected cable systems outlined herein are intended for use in power
generating stations, both nuclear and fossil, as well as other applicable commercial
and industrial installations, both outdoors and indoor. The categories of cables
include, but are not limited to: power, control, and instrumentation including
signal and communication cables. Testing of flame retardant coatings on
horizontal cables will qualify the coatings for all orientations. The tests as
described herein are intended to be used in determining the derating factor, which
may be required for fire protected cables in conduits and trays. The ampacity of
the cable in raceway will typically have first been determined using accepted
practices such as ICFA P-46-426 Power Cable Ampacities Volumes I and II, and
ICEA P-54-440 Cables in Open-Top Cable Trays.

The user of flame retardant coatings is cautioned to determine that the coating is
compatible with the cable materials with which it comes in contact and with the
environment in which it is installed. The user may specify tests in addition to
those specified in this standard to reflect the installation conditions, e.g., for
nuclear stations, the user may wish to add irradiation test or effects of added
weight; or for outdoor installations, the user may wish to add a U.V. resistance
test.

3. DEFINITIONS

These definitions establish the meanings of words in the context of their use in
this standard.

2
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IFire Protecte;d Cable Systems

Cable systems to which an application of a flame retardant barrier, fire resistive
barrier or coating (flame retardant coating) to protect cables from fires from any
cause has been applied.

Flame Retardant Coatings

A material applied to a completed cable or assembly of cables to prevent the
propagation of flame when exposed to a flame source. Flame retardant coatings
include tapes, blankets, liquids, flame retardant mechanical system or mastics.

Passive Fire Protection Systems

Systems which embody fire resistant construction such as coatings, barriers, walls,
and penetrations (fire stops) as opposed to water sprinkler systems or gaseous
extinguishing systems.

Through-Pcnetration Fire-stop

A specific construction of devices, fill materials, or both, designed to resist the
penetration of fire through those openings in fire resistive floors or walls that are
intended to accommodate electric cables, raceways and mechanical service
penetrations.

Armpacity Derating Factor

A factor applicable to the ampacity rating of a cable (or other device) to account
for the adverse affects of some installation or environmental condition.

Raceway

Any channel that is designed and used expressly for supporting or enclosing wires,
cables, or bus bars. Raceways consist primarily of, but are not restricted to, cable
trays and conduits.

Cable Tray

A continuous rigid structure usqd to support cables. Cable trays include ladders,
troughs, channels and other similar structures. Conduits are not included in this
category.

3
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Enclosures

A surrounding case or housing used to protect the contained equipment and
prevent personnel from accidentally contacting live parts.

4. REFERENCES

The following standards were used as references in preparing this standard and
may be useful in the interpretation of its meaning:

ICEA P46-426/IEEE S-135
Power Cable Ampacities, Vols. 1 and 2. Dated 1962 (Reprinted in 1984).

ICEA P-54-440/NEMA WC-51
Ampacities - Cable in Open Top Cable Trays. Dated 1986.

5. TEST DESCRIPTION

5.1 General

This section describes the method for determining ampacities of cable passing
through single tray and conduit with and without a passive fire protection system-

5.1.1 Applicability

This method shall be applicable to a single cable or groups of cables
enclosed in a passive fire protection system. Cables may be
contained in a raceway or as dictated by the actual installation.

.5.1.2 Method of Testing

Ampacity derating for cables of a passive fire protective system shall
be by testing. Testing shall be performed using the configurations
depicted in Figures 1 and 2. As an alternative, tests may be
performed using representative assembly which can be analyzed to
show its applicability to-actual installed conditions. Results are also
applicable for 1000 volts and higher rated cables.

4
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5.2 Test Specimens

5.2.1 Cable Selection

The cable to be utilized is chosen as one which is representative of a
wide range of cables. The selection of a 3 conductor cross link
polyethylene insulated, #6 AWG 600 volts copper cable with an
overall chlorosulfonated polyethylene (i.e. hypalon) jacket was
chosen as representative.

5.2.2 Cable Fill

Cable fill is the ratio of cable area to the inside area of the tray
expressed in percentage. A 40 percent cable fill, as determined
from actual measurement shall be used for cable trays.

5.2.3 Cable Layout

The length of both the conduit and the tray shall be twelve feet.
One to two feet of cable shall extend out each end and shall be
wrapped with unfaced fiberglass blanket insulation (or electrically-
heated tape) as necessary to eliminate heat flow out of raceway
ends.

5.2.4 Conduit

The conduit system shall be 4 inch and 1 inch steel rigid conduit, 12
feet long supported every 18 inches from each end by a horizontal
piece of "H"-shaped or 2" x 2" square structural tubing.

5.2.5 Tray

The tray shall be a 4 inch deep, 24 inch wide ladder-back steel cable
tray 12 feet and support similarly to the conduit system. The tray
and conduit systems, if tested together, must be at least 36 inches
apart along their lengths.

5.2.6 Through-Penetration Fire-stops

A through-penetration fire-stop intended for installation in a fire
resistive floor asse'nbly, wall assembly, or both, is to be installed in a
wall section so that the electrical cables pass horizontally through
the wall. The through-penetration fire-stop is to be installed in

5
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accordance with all requirements specified for the fire-stop being
tested.

The sample wall section is to be representative of that specified for
the through-penetration fire-stop. The thickness of the wall section
is to be equal to the maximum thickness of the fir-estop system or
device. The size of the through opening in the wall section is to be
representative of the through opening size specified for the through-
penetration fire-stop.

The fire protective system is to be installed around the electrical
cable(s) and raceway(s) in accordance with all requirements
specified for the system.

5.3 Test Facility

5.3.1 Test Room

The ampacity test shall be conducted in an enclosure as defined in
Figure 3. The test specimen shall be suitably enclosed such that
temperature around the specimen shall be controlled at the test
temperature of 400C-2 0 C. The enclosure surrounding the test
specimen shall be of even temperature, but must not cause drafts on
the test specimen. The temperature inside the-enclosure, shall be
measured at no less than three places one foot from the specimen,
and in the horizontal plane of the test specimen. The temperature
of the enclosure shall be taken as the average of the steady state
measurements.

5.3.2 Cable Installation

5.3.2.1 Tray

The tray is to be loaded with three conductor #6 AWG, 3/c
copper cable, with an overall chlorosulfonated polyethylene
jacket. The tray fill should be based on 40 percent fill.

Tray cables should be installed in an orderly, symmetric manner,
so as to limit the flow of air through the bundle, and to facilitate
inter and intra-laboratory repeatability of these tests. The
cables shall be connected as a single series electrical circuit,
which contains all conductors in the system. The tray is to be
supported by two horizontal pieces of H"H-shaped or a suitable
support system, located as shown in Figure 3. A 3" x 25" piece

6
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of 1" thick mineral fiber blanket shall be placed between the
tray and support system to form a thermal break. Thermal
insulation (e.g., fiberglass or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
tray to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40C of the
average for location 2 to minimize axial heat flow.

5.3.2.2 Conduit

Since the application of the fire protection system may result in
differing derating for different conduit sizes, two sizes of
conduits shall be tested:

(a) 1 inch rigid steel conduit with one 3/c No 6 AWG
copper cable

(b) 4 inch rigid steel conduit with one 3/c, 750 Kcrail
copper cable

Derating for both sizes shall be reported. Lowest factor shall be
used for ampacity derating. The bundle shall be instrumented
with thermocouples as shown in Figure 2, tied with wraps every
2 feet, and pulled into position in the conduit The cables shall
be connected as a single series electrical circuit, which contains
all conductors in the system. The conduit is to be supported by
two horizontal pieces of "H" shaped or 2" x 2" structural square
tubing with a minimum of 36 inches clearance from the tray or
walls of the enclosure. The attachment points between the
conduit and the supporting beam are to be insulated with 1"
thick mineral fiber blanket to form a thermal break similar to
the tray system. Insulation (or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
conduit to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40C of the
average for location 2, to minimize axial heat flow. In other
words, the ends should be close to the same temperatures as the
middle, therely minimizing axial heat flow.

7
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5.3.2.3 Through-Penetration Fire-stops

The electrical cable(s) and raceway(s) penetrating the sample
wall section are to be representative of those specified for the
through-penetration fire-stop and are to be of sufficient length
to project a minimum of 24 inches beyond both sides of the wall
section. For this purpose maximum thickness of fire-stop shall
be measured. Thermocouples on the electrical cables in
through-penetration fire-stops are to be located so that
temperatures are measured in the interior of the fire-stop and at
the fire-stop mid-depth as in figure 5.

5.3.2.4 Orientation

The test specimens shall be mounted and the tests run in the
horizontal direction so as to eliminate any possibility of a
"chimney-effect" which could cause air movement within the
system.

5.3.2.5 Thermocouple Placement

Thermocouples (24 gage, Type K [Special Grade] Chromel-
Alumel, accuracy -1.15'C) shall be installed by slitting the cable
insulation and jacket and placing the thermojunction. in intimate -

physical contact with the conductor strands, as illustrated in
Figure 4. The cable shall then be restored as closely as possible
to its original condition, and the slit sealed with a single-layer
spiral wrap of electrical tape. Since the test is evaluating the
temperature at the hottest position, rather than the average of
all thermocouples, the cables within the bundle have been
instrumented, instead of those near the outside. For both the
conduit and tray systems, thermocouples shall be placed at each
of three vertical planes along their lengths, as illustrated in
Figures 1 and 2. The tray system shall be instrumented with 13
thermocouples at each plane, for a total of 39 thermocouples,
and the conduit system shall be monitored with 1 thermocouple
at each plane, for a total of 3 thermocouples.

5.3.2.6 Installation of Passive Fire Protection Systems

The tray and/or conduit is to be lifted off it's support after the
completion of the baseline test, the passive fire protective
system applied in accordance with the manufacturer's
instructions, and the entire assembly lowered onto the horizontal

8
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support, thereby minimizing any heat sink effect from the
support system. After installation, the passive fire protection
system shall be allowed to equilibrate (or cure) to a state of
constant moisture content, if applicable. Moisture content (in
terms of percent moisture) shall be taken 4 hours or less before
the test is begun and within 4 hours after completion of the test,
using either a hand-held moisture meter, or standard 120'C
oven-dry methods). Such moisture determination is to be made
on the top and bottom exterior surfaces of both the tray and
conduit systems at their mid-length, and the results of top and
bottom averaged.

5.4 Test Procedure

5.4.1 Baseline Evaluation

At least one baseline experiment for each system (conduit and
tray) using Sections 5.4.2, 5.4.4, and 5.4.5 shall be conducted to
establish the cable ampacity prior to application of the fire
protective system. The ampacity value measured should be
compared to the IEEE-ICEA Power Cable ampacities
standards.

5.4.2 Current

The circuit shall be energized with 60 Hz, single phase
alternating current sufficient to reach a steady-state temperature
of 90'C at the hottest single point monitored at location 2 (see
Figures 1 & 2). The current values measured shall be reported
to the nearest 0.1 ampere. The use of a constant-current
amplifier is highly recommended as a power source, since the
increasing temperatures of the conductor circuit cause resistance
changes. Alternatively large variable transformers may be used,
with constant readjustment to maintain a set current flow.

5.4.3 Temperature Measurement

All temperatures shall be recorded at intervals no greater than 1
minute. The current in each test circuit shall be adjusted so as
to give an equilibrium temperature of 900C±1.10 C at the hottest
point monitored within location #2 (those located at the center
of the system). The average temperatures of thermocouple
locations #1 and #3 shall be within ±40 C of the average of
thermocouple location #2. Each cable circuit shall be

9
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considered to be in steady state condition when a three-hour
period has elapsed since any perturbation of the system
occurred (current adjustment, box temperature change,
additional insulation placed on ends, etc.) and the rate of
change of the average of all monitored conductor temperatures
in that circuit does not exceed +0.550 C for the conduit1 and
±0.350 C for tray1. Re-adjustment of the current flow to a circuit
in order to maintain a given amperage value is not to be
considered a perturbation.

In order to statistically assure thermal equilibrium, the conductor
temperatures should be averaged at each sampling period and a
linear regression analysis (least-squares fit) performed on the
data obtained from that and all other averages taken over the
preceding 60 minute period. The slope of the line obtained will
be in units of 'C/hour. As soon as the absolute value of the
slope of these data becomes less than 0.55 (conduit) or 0.35
(tray), equilibrium has been reached. The degrees of freedom
obtained by averaging many thermocouple locations (3 for
conduit, 39 for tray), allows the precision to exceed the ±1.10C
limit of any one thermocouple. The only practical method of
obtaining the required accuracy in determining thermal
equilibrium is through the use of computerized data retrieval.

As an example of the least-squares technique, consider the tray
system in Figure 1. At each sampling time, an average
temperature of thermocouples 1 through 39 will be calculated.
This value will then be added to the top of an array large
enough to hold 60 minutes worth of these averages, and the
oldest value discarded. A linear regression fit is then performed
on the array and presented on the video screen to the operator.
When the next data sampling is completed, the entire process is
repeated, thus yield a linear regression fit of the data from the
previous 60 minutes. As each new data point is added to array,
all previous ones are shifted down one time increment, until
each is finally discarded due to the fixed size of the array.

1 Chosen as the 95% confidence limits for Special Grade, Type K thermocouples at
900C.

10
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LINEAR REGRESSION -(LEAST SQUARES METHOD) FIT:

Y=niX+ b X = EX/n

.- . = EY/n'

Zxy- SS
n

EX 2 - (ok

n

b = Y- mX

Where:
Y = Average Conductor Temperature (0 C)
X = Time Increment (min)
m = Slope of line (C/min)
b = Y-Axis intercept (0C)

5.4.4 Enclosure Temperature

The temperature within the test enclosure shall be controlled to
40C ±20 C. Some induced air movement within the enclosure is
necessary to achieve uniform steady-state temperatures, but care
must be taken to avoid direct air currents against the test specimens.
Method of ambient temperature control within the test enclosure is
important and care must-be taken to avoid any additional heat
loading on the cables by radiation from heat source.

6. EVALUATION OF TESTS

By a simple comparison of the baseline and test specimen ampacities, a derating
factor can be calculated.

Data Interpretation: Ampacity Derating Factor

The maximum current carrying capacity shall be determined by derating applied
as dictated by the test. The derating factor as determined by the test is to be
calculated as follows:

11
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% Ampacity Derating Factor = (Io - I)/ '0 x 100

Where:
10 = Current in amperes required to attain a temperature

of 90 'C for the baseline (un-protected) system-
However, if Io is larger than published ampacity i.e.
ICEA P-46-426, P-54-440 then published ampacity
shall be used for Io.

= Current in amperes required to attain a temperature
of 90 'C for the system as protected by the passive
fire protection system.

* 7. DOCUMENTATION OF TESTING

Following the procedure outlined in this standard, provide percentage ampacity
derating and record the following specific data.

. Description of cables and raceway, if different from specified herein.

* All thermocouple data

* * All current and voltage values

. Current and conductor temperature values observed at equilibrium

* W-eight of passive fire protection system (lb/ft)

/ * Average thickness of fire protective system (inches)

* Details of installation of fire protective system

The documentation of records shall be provided in the form of a FINAL
REPORT. The report shall contain for permanent record all information
pertaining to the test including the Test Plan, laboratory notebook, all raw data,
interpretations, and observations. The report shall provide the-documentation of
all the above parameters and evidence of calibration to NIST standards for
equipment used in obtaining this data (including before and after calibration of
thermocouples), and appropriate resolution of any test anomalies. All
calculations, conclusions or interpretatons shall have been checked and approved
by authorized individuals certified by the testing organization to be knowledgeable
of the techniques used.

12

C-15



A-171

,!- 36"

4" x 24" x 12' Steel, ladder-back Cable Tray

36" i

SIDE YLEW Scale: 0.5- - V
[��upie.

IThermocouple .
Location #1

-TC 1.D. Numbers

The rmocouple
Location #2

-4--TC l.D. Numbers

Ther.Nocouple
Location #3

-*TC l.. Numbers

t t tt tt t lilt tt t
1 2 3 4 5 6 7 8 9 10 1112 13

t t ft t t l t? -t t ft f
14 15 1617 1819 2021 2223 24 25 26

1-
4tt tt t4 t4 t4 t* t

27 28 29 30 31 32 33 34 35 36 37 3839

MlEWS
Scale: 1.5- '

CROSS-SECTIONAL

NOTE: Cable tray is to be 100% visual-fill with 3 Conductor #6 AWG Cable.
Number of cables = 122. Cable diameter = 0.75 inch.

TRAY AMPACITY DESIGN

Figure 1

C-16

*I

I .

I

I

3
i
I
I



A-172

4W x 1I Steel Conduit

AI

36' -- t

Said e VieVv Scale: 05j 1 I

CONDUIT AMPACITY DESIGN

C-17

0 -1/ )

.I

1 36'.

II

* sr .



A-173

132" -

4" Steel Conduit

* ,

4" x 24* Ladder-Back
Steel Cable Tray

/ Uni-Strut
Support

-24" +18' + +8

400C HEATED AREA

Cross-Sectional View

144'

-'4- 18--0

I- H
& Trav SuDDOFt Points

CONDUIT AND TRAY AMPACITY DESIGN

Figure 3

C-18

72-

4- 18'

Conduit

-

L

I -I

* .I.

I



A-174

.......
... 

*... .�.

Type K, 'Special
Chromel-AlumeL, 24 Gage
Thermocouple Wire

\ Insulation

NOTE:

To attach thermo-junction to copper conductor, make an approximately 2 inch
long slit in the outer wrap, expose the three conductors, locate the conductor to
be instrumented, make a 1 inch slit in the insulation and insert the
thermocouple junction in contact with the strands. Close the slit, reposition the
wouter wrap and seal with a spiral wind of a single layer of glass-reinforced
electrical tape.

Figure 4
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Foreword

(This Foreword la not a part of IEEE Std. P 848/012, IEEE Standard -Prooodura for thu Outurnilriatiurl of tho Amripaulty Durating
of Fire Proteoted Cables)

Many cable installations in nuclear and fossil fuel generating stations require
the installation of fire stop, fire protective materials, coating, and
electrical separation wrap materials over the cables or the raceway for fire
protection or electrical separation purposes. lOCFR50 Appendix R for nuclear
plants may require some electrical circuits enclosed in a fire protective
material. IEEE 634-1976 specifies requirements for cable penetration fire stops
at fire rated walls and floors, Compliance with IEEE 384-1992 may require
installation of a wrap material over free air-drop cables or solid covers on
cable trays.

Building codes for commercial and industrial facilities In some states require
power cables, used in emergency power systems, to remain functional during a fire
exposure. This may also necessitate the use of the fire protective material.

As discussed in IEEE 422 and IEEE 690, utility generating stations use cable
ampacities provided in ICEA r-46-426 for conduits, spaced cable tray
installations and duct bank installatlons. ICEA P-54-440 is used for cable
installation in random filled open-top trays. Commercial, industrial and non-
utility owned generating stations utilize cable ampacities published in NFPA-70
(National Electric Code). The National Electric Code permits the use of ICEA P-
46-426 and ICEA P-54-440 under the direction of engineers

Fire-protection related products may reduce the heat transfer characteristics
associated with the ampacities provided in ICEA P-46-426 and ICEA P-54-440. In
future revisions, these anmpacity standards may incorporate these new install.ation
conditions on cable ampacity, Not all products, however, may be covered by
changes in the auiipacity staandards due to their limited use to the generating
station market. Hence, ampacity te.-)xig t:c. decirlino ampacity derating of fire
protected cable systems is necessary.

Several analytical cable ampacity methods are listed in the bibliography to
address fire stops, tray enclosure materials, and cabla wrap material. Tlhe user
may consider the applications of these analytical methods to avoid testing of
minor differences in the installation of a given product.
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1 Overview

1.1 Purpose. The purpose of this standard is to provide a test

procedure for use in establishing the ampacity or ampacity derating

factor for cables installed in fire protected conduits, trays, or

free air-drops, cable penetration fire stops, or electrical
separation wrap systems,

1.2 Scope. This standard provides a detailed test procedure for

determining the ampacity or derating factor in the following cable

installation configurations:

(1) Block-out or sleeve type cable penetration fire stops,

(2) Conduits covered with a protective material.

(3) Tray covered with a protective material,

(4) Tray directly covered or ouated witlh a fire-recardant material,

(5) Free-air drops enclosed witlhA protective matcrial,

The standard is applicable to cables installed and sized to ICEA P-46-426

for conduits and free air drops, and ICEA P-54-440 for cable tray, ICEA P-

46-426 does provide ampacities for cables in a tray with a fixed spacing

anled may be used for cable penetration fire stop configurations only.

This standard does not. endorse the use of or provide application guidance

for the installation of cable penetracion fire stops and fire protective

materials. Cable designs are available which can withstand and re-main

functional during direct; exposure to a fire. The user should refer to IEEE

634 for the qualification requirements of cable penetration fire stops.

Copyright. 0 1993 IEEIE All rights raeorv6d
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3 Definitions

3,1 ampacity derating factor: A numaeric value representing the fractional
reduction from a base ampacity cable rating. Ampacity derating factors are
associated with specific installation conditions not presently addressed

in the base ampacity.

3.2 ampacity correction factor: A numeric value equnl. to one minus the
ampacity derating factor,

3.3 cable penetration fire stop, MIaterial, devices or an assembly of parts

providing ;cable penetrations through fire-rated walls, floors, floor-
ceiling assemblies, and maintaining required fire rating.

3.4 cable tray: A raceway resembling a ladder and usually constructed of
metal. Other styles of trays include solid-bottom, and channel typo.

3.5 fire protected cable systems: Cable Byt:nitet to which a fire pvotective
enclosure nateritl has been applied either in direct contact with the

cables or applied over ti-he raceway to protect cables from fire.

3.6 fire retardant coatings: Material applied along the lengtLh of cables or in
localized areas, as deemed necessary, to retard the flame propagationS properties of cables in trays.

3.7 raceway: Any channel that is designed and us(ed exprossly for supporting or
enclosing wires, cablu or bus bars. Raceways consist primarily of, but are
not restricted to, cable trays and condu-t:.

4 Test Description

4.1 General

4.1.1 Applicability This method shall apply to calbles
manufactured in accordance with either IGEA S-66-524, ICEA S-19-81, or
ICEA S-68-516 and rated either 600, 2 000, 5 000, 8 000, or 15 000 V. This
test is limited to cables installed in the following configurations:

(1) Tray with a fire protected cable system where cables arm arranged
consistent with ICEA P-54-440.

Copyrisht 0 1993 IEEE. ALL rights renrvwd
This 1., nit ustapproved IEEE Standards Draft, aubljct to chegig

Fiibruartp 24, 1993MODMOD.sd C-28



A-184
e- Qsa/ -. GOtC -I;JZ- I LAt I I-t-. 'JI |

10

(2) Conduit or free air drop with a fire or electrical separation
protected cable system.

(3) Block-out, conduit or sleeve type perietration type fire stop.

4.1.2 Method of Testing Cable ampacity or ainpacity derating factor
shall be established by testing in accordance with the configurations
shown in Figures 4-1, 4-2, and 4-3. Test results may also be used to
confirm analytical heat transfer models.

4.2 Test Specimens - Protected Cable Systems

4.2.1 Cable Selection The cables used in the ampacity tests shall
have copper conductor(s), 600 V rated cross-linked polyethylene or
ethylene-propylene rubber insulation and a chlorosulfonlated polyethylene
jacket. Depending on the specific test (as uulllued below) the cables
shall be rated 600 V and of either 3/c No.6 AWG, 3- I/C 750 kcmil
construction. If a user opts to test using conduits sizes other than 1 and
4 inch (see section 4.2.3) then a 3/C, triplex or 3-1/C cable shall be
chosen to achieve the maximum allowable fill. When 1/C cables arc used for
conduit or free air drops, they uhall be tie wrapped at intervals not to
exceed 2 feet.

4.2.2 Cable Fill The ampacity of a protected cable system is
dependent on a nunber of facctors, including: the actual Cable dopth in a
tray, the number of conductors in a conduit and free air-drop, and the
conductor size of the cables. The awipacl.ty derating factor of the
barrier/wrap systems, however, is not dependent on the these conditions.
In order to avoid introducing other types of derating factors, e.g.
multiple conducLors in a conduit or close conduit: grouping factors, the
following cable fill conditions shall be used.

(1) Random filled tray: Three layers of 3/C No.6 AWG cables, 0.75 inch
diameter, 32 cables per layer, resulting in a depth of 2.25 inches
for the 24 inch wide tray.

(2) Conduit: Single circuit of three conductors sized to mat:ch the
conduit in accordance with INFFA-70 or the largest coiiuixercially
available size, not t-o exceed 750 kcmil, generally used in conduits,
(See Section 4.2.1)

(3) Free-Air Drop: Fill gequirements do-not apply.

4.2.3 Conduit Conduit ampacity tests shall utilize 1 and 4 inch
rigid steel conduits. Teuts coniducted using these two sizes shall be
considered representative of all sizes provided that the fire protective
system installation mietixodu and configurations are consistent across the
entire size range. Where the installation methods, configurations, or fit
differ according to conduit size the user shall Cest sizes to bound the
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specific application. Conduits shall be a minimum of 12 ft long. The

conduit shall be isolated from its supporting structure by wooden blocks,

In addition to the conduit, the Junction boxes and pull boxes may also be

enclosed with a protective material. Since the surface area of the boxes

is significantly greater than the conduit, heat transfer is improved

proportionally. Therefore, junction boxes and pull boxes do not need to

be included in the ampacity test,

4.2.4 Tray A commercially available 4 inch deep - 24 inch wide

ladder-back style steel cable tray, a minimum of 12 ft long shal. be used,

The tray shall be isolated from the support by wooden blocks,

4.2.5 Free-Air Drop Ampacity tests shell be conducted on free
air drop configurations consisting of 1-3/C No,6 AWG and 3-1/C 750 kcmil,
respectively, Tests conducted using theoe two sizes shall be considered
representative of all sizes provided that the fire protective system

installation methods and configurations are consistent across the entire

size range. Where the installation inethods, configurations, or fit differ

according to size the user shall test sizes to bound the specific

application. Free air drop s hall ble a Minimum of 12 ft long. The test.
specimen shall be supported Co prevent sagging and shall be isolated from
its supporting structure by wooden blocks.

4.2.6 Fire Protective Haterial The prote:et.Lve iuterial shall
be representative of the iiLstalle-d product at maximum thickness. If the

product iS typically applied in a non-unifoim manner, e.g. overlap joint

when product is 1)utted, then these sections :ihtill be included in the test.

Some fire-protected cable systemis utilize an end seal where the barrier or

wrap ends in order t:o prevent the intrusion of hot. gases or fire into the

end of the tray or conduit. If end seal is less than six inches, then the

seal may be excluded from the test. Otherwise, the end seal should be

treated and tested in a similar manner to cable fire stop, except the wall

section is excluded,

4.3 Test Specimens - Cable renetration Fire Stop

4.3.1 Cable Selection The ainpacity of the cable in a cable

penetration fire stop varies with cable conductor size, conductor

material, and manner of cable installation outside the fire stop. Tests
conducted using a 600 V 3/q No, 12 AWG, alumiinuiim conductor with cross-
linked polyethylene insulation and an overall clhlorosulfonated

polyethylene jacket shall be considered represeltaUtivo of other voltage

ratings, conductor sizes and copper or aluminum conductors installed in

random filled tray, Tests on single conductor 2/0 AWG alutuinum conductor
600 V, with cross-linked polyethylene insulation and a chlorosulfonated

polyethylene jacket shall be considered to be representative of cables

installed in trays with maintained spacing. Tests performed using copper

Copyrihbt 0 1993 IEEE. All rights roserved
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conductor cables may be used. only to establish the derating factors for
applications using copper conductor.

In cable bus applications, whr--re larger conductor sizes are generally
used, cable specimen shall be the smallest conductor in the anticipated
use range. Alwuminum conductor material shall be used, unless design is
limited to copper conductors,

4.3.2 Cable Fill The tray shall be filled to a one inch depth.
The corresponding current in IGEA P-54-440 shall be applied.

Ampacity tests on fire stops installed in trays with maintained spacing
(per ICZA P-46-426) shall be conducted on a single layer of 2/0 cables
separated by one diameter.

Plant specific design conditions may be tested. However, the results may
not be extrapolated to lower percentage filled cable trays.

Conduit fill shall be identical to that specified in Section 4.2.2.

4.3.3 Conduit The conduit specimen shalL be identical to that
used in section 4.2.3., except that the length o C O:le conduit shall be
twenty feet. No fire protective material shall be applied to the conduit
other than the firs stop.

4.3.4 Tray Tray specimen shall b: idtlntical to that used in section
4.2.4, except the length of the tray shall be t-wenty feet plus the width
of the wall. No fire protective material shall be applied to the tray
other than the fire stop.

4.3.5 Floor/Wall Assemblies The type of floor/wall construction
and thickness affect the ampacity deFating of Lhe system. Thicker
floors/walls shall be representative of tlllnnter floors/walls of the same
construction. Floors/walls const:ructed of lower thermal conductive
materials shall be representative of floors/walls of higher thermal
conductive materials.

The floor/wall assembly muust maintain a minimum of 24 inches from its
outer edge to the edge of the blockout.

For floor assemblies, the raceways may contain 90 degree bends located at
a minimum of 24 inches from each surface of the floor assembly.

4.3.6 Fire Stop Design The fire stop configuration to be ampacity
tested shall be representitive of the maximum permitted installation
tolerances, in contrast to fire vests which are typically conducted on
fire stops at the minimum tolerance.

4.4 Test Facility

Copyrisht 0 1993 IEEE. All. rightsm roaarvod
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4.4.1 Test Enclosure The ampacity test shall be conducted in an
enclosure as shown in figure .4-4, such that the temperature around the
specimen shall be controlled to 406C +/- 20C. Tite enclosure shall ensure
an even temperature and shall limit drafts on the test specimen. The
temperature inside the enclosure shall be muasured at no less than three
places one foot from the specimen, and in the horizontal plane of the test
specimen. The temperature of the enclosure shall be taken as the average
of the steady state measurements,

4.4.2 Test Specimen Installation

4.4.2,1 Tray The tray is to be unifornmly loaded with a single
type of cable. The cables shall be inutalled in an orderly,
symmetric manner, so as to limit the flow of air through the cables
and to ensure repeatability, Cable tie wraps shall not be used
within the tray,

The cables shall be connected at a uLnglo series electrical circuit.

When testing the protected Quble systems, a section of insulating
blanket shall be placed at the ends of thi tray to minimize axial
heat flow, such that; the ayerage values for the thermocouples at
locations 1 and 3 (see Figure 4-1) &ei- withinr +/- 40C of the average
value for location 2.

4,4.2.2 Conduit The cables shall be pulled into the conduit
after installation of the chermocouples. No pulling lubrLeant: shall
be Used. Whlen three single conduuctor cables are utilized for the
conduit rests, the cables shall be bundled with stainless steel tie
wrapa or lJass cloth electrical tape to ensure thermocouple
placement is inaALz:aillneci during insertion or removal.

The cables shall be collnnected as a single series electrical circuit;

A section of insulating blanket shall be placed at the ends of the
.conduit to nMinirnize axial heat flow, such that the average values
for the thermocouples at locations 1 and 3 (see Figure 4-2) are
within +/- 40C of the average for location 2.

4.4.2.3 Free-Air Drop The cables shall be connected as a
single series electrical circuit. When three single conductor
cables are utilized for teheee tests, the cables shall be bundled
with staitileua steel tie wraps or glass cloth electrical tape to
ensure thermocouple placement is maintained.

A section of insulating blanket shall be placed at ends of the free
air-drop to minimize axial heat flow, such that the average values
for the thierinocouples at locations 1 and 3 (see Figure 4-2) are
within +/- 40C of the average for location 2.
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4,4.2.4 Gable Penetration Fire Stop The cables and raceway
penetrating the fire stop floor/wall shall be installed in an
identical fashion as during fire testing. This may include special
spacing requirements. If the fire stop design permits installation
of the cables on the tray rungs or directly on the blockout surface,
the bounding condition is considered to be with the cables placed on

the tray rungs,

4.4.2.5 Orientation The fire protected raceway test
specimens shall be mounted horizontally in order to model worst case
orientation and to prevent a "chimney-effect." In the case of fire
stop tests, open ends of enclosed raceways must be sealed to
eliminate air movement.

4.4.2.6 Installation of Fire Protective Systems The tray and
conduit is to be raised off its support after completion of the
baseline tests, The protective system shall then be applied in
accordance with the method established in the fire or electrical
separation testing. The entire aueuvwbly shall be lowered back onto
the supports while ensuring the assembly is not cracked or otherwise
distorted. If the protective system can be removed without
disturbing the cables or thermocouple placement, then the baseline
tests may be performed befo.rfe or after testing the prot:Civci cable
system.

If the product undergoes a curing operation, the test specimen's dry
state shall be established by the manufacturer and achieved prior to
the test through natural or artificial drying.

If the product is reactive at temperatures below 900C, then the
equilibrium time must be extended based oln specific analysis,

4.4,3 Thermocouple Selection and Placement Thermocouples shall
be a maximum of 24 AWG, Type T special grade - Copper Constantan witLh an
accuracy of +/- 0.50C or other thermocouple types which have been
calibrated to the same level of accuracy. Thermocouple wire shall have
waterproof insulation. Thermocouples shall be placed directly against the
conductor.

To attach the thermoJunction to the cable, make an approximately 2 inch
long slit in the outer jacket of the cable, to expose the insulated
conductors. Make a one inch slit in the :insulation as shown in Figure 4-
5, Insert the thermocouple junction in direct contact with tihe conductor
strands. For three conductor; cables, close the insulation slit and seal
with a single layer of g].assireinforced electrical tape. For single and
three conductor cables, reposition the outer jacket and seal with a single
layer of glass-reinforced electrical tape.

The test is intended to identify the temperature of t:he hottest conductor
within the center of the protected table system and. cable penetration fire
stop. A set of thermocouples shall be installed at each of the vertical
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planes along the length of the cable as 'shown in Figures 4-1, 4-2, and 4-
3, Conduit and free-air drops shall have the Lhernmocouples placed on all
three conductors. Within the tray assembly, thermocouple leads shall
remain in the layer in which they are inutalled and be routed out the end
of the tray in the interstices of the cable mass. For fire protected
raceways, the following number of thermocouples shall be placed in each
vertical plane:

(1) tray configuration - 5

(2) conduit and free-air drop - 3

For ampacity tests of tray penetration fire stops, 5 thermocouples shall
be placed on the conductors in the fire stop) in accordance with Figure 4-
1, One additional thermocouple shall be placed at 2 foot intervals on one

conductor of the center cable in the middle layer on each side of the

firestop. (Figure 4-3)

For ampacity tests of conduit or free-air drop penetration fire stops, 3
thermocouples shall be placed on the conduutors in the fire stop in

accordance with Figure 4-2. One additional thermocouple shall be placed
at 2 foot intervals on each side of the fire stop.

4.5 Test Procedure

4.5.1 Baseline Evaluation At least one baseline test for each
system, i.e. tray, conduit, free air drop, shall be conducted in order to

establish baseline ampacitieu. Baseline evaluation for a tray assembly

must be performed on the same phyuical specimen used for the derating
test. Baseline and (lerating evaluationa for conduits and free-aLr drops
shall be performed using tlhe same instrumented cable set.

4,5.2 Current Source The circuit shall be oncrgized with a 60 liz,
single phase source sufficient to cause the conductor to reach 900C at
location 2 in Figures 4-1, 4-2, and location 3l in Figure 4-3. The current
shall be measured to an accuracy of +/- O.5%. The use of a constant-
current amplifier is recommended since thcu increasing temperature changes
the circuit load, i.e. conductor resistance. Alternatively, process
control devices can be used to generate aHu1d Maintain the current source.

4.5.3 Temperature Measurement All temperatures shall be recorded at
intervals no greater theanm one minute, The current in each test circuit
shall be adjusted to achieve a hot: spot conductor temperature of 900C 4/-

10C at location 2 for the prytecLed cable systems and location I for cable
penetration fire stop. The average t:emperature of thermocouple locations

1 and 3 for the protected cable systems shall be within +/- 4°C of the

average temperature reading at location 2. No restrictions are placed on
the temperature readings at locations outside the cable penetration fire
stop.
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The cable circuit is considered to be have reached steady state condition
when:

(1) A minimun of three hours since the last adjustment of current
level or perturbation of the system occurred, and

(2) The rate of change of the average of thermocouple reading at
hottest spot (location 2 for Figures 4-1 and 4-2, and location
1 for Figure 4-3) does not exceed +/- 0.20C per hour for
conduit, tray, and free-air drop.

Perturbation of the system conditions includes current adjustment, change
in the internal temperature of the enclosure, and addition or removal of
insulation on the ends of the tray, conduit or free-air drop, Minor
adjustment of current ( < 0,5X) required to keep the-current constant is
not considered a perturbation of the system.

In order to statistically assure tlzermal equilibrium, the conductor
temperatures shall be averaged at each utimpling period. A linear
regression analysis using the least-squares method shall be performed on
the data obtained over the precedLlUt 60 minute period. The slope of the
line shall be expressed in uriiLb.nt OC per hour. When the absolute value
of che slope becomes less than 0.2, equilibrituti has been reached.

The degrees of freedom olbtallned by averaging many thermocouple locations,
allows the precision to exceed Ltli +/- C limit of any one thermocouple.

The equations for a linear regression uoing the Ioast squares fit method
are shown below:

Y - ni X +b (1)

x -E X (2)
71

Y n (3)n

M n (4)

XI (E X)
n
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average conductor temperature C
time increment (min)
slope of line (C/min)
Y-axis intercept, C

4. 5.4 Enclosure Temperature The temperature within the test

enclosure shall be controlled to 40 +/- 2 G. Sojwe induced air movement

within the enclosure is necessary to achieve uniform steady-state

temperatures. Care muut be takan to avoid direct air currents against the
test specimens. The method of ambianit temperature control within the test

enclosure is important. Care must be taken to avoid any additional heat

loading on the cables by radiation from a heat source,
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b Y-mni (5)

Where:

Y
x
m
b

is

is
is
is

the
the
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(6)I;- I (TMI - TA1) (g + TC)J (Tc - Ta) (a + Tal)

where
test current at equilibriwuu7 amperes -
hottest conductor temperature at center at
measured enclosure ambient temperature, C
normalized current, amperes
normalized conductor temperature - 90 C
normalized ambient temperature , - /1( C
234.5 for copper or 228.1 for aluminum

equilibrium, C

5.2 Ampacity Derating Factor

Using the normalized current, as determined from section 5.1, an ampacity
derating factor can be calculated using the results of the baseline test and the
protected cable system or cable fire stop. The ampacity derating factor (ADF) and
ampacity correction factor (ACF) shall be calculated using equations 7 and 8. The
user may find it may convenient to express the ampacity results as ampacity
correction factor (ACF) for calculation purposes. ACF is applied in a similar
fashion as conduit grouping factors and ambient temperature correction factor
as shown in ICEA P-46-426.

ADF = (Io -If) 100 (7)
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5 Evaluation of Test Results

5.1 Normalizing Test Results

After equilibrium has been achieved, the final conductor temperature and the
ambient temperature may not match 90 C and 40 C respectively. The results of the
baseline and the fire protected cable system tests must be normalized using
equation 6 below. The conductor temperature shall be the hottest conductor
temperature at location 2 for the protective cable system and location 1 for
cable penetration fire stop. The final temperatures must be within the limits
established in Section 4,5,4 and 4.5.3.
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ACP- If (8)

Where

lo is the normalized current for the baseline condition, amperes
If ls the normalized current for the passive fire protected cable

system or cable penetration fire stop system
ADF is the ampacity derating factor, %
ACF is the ampacity correction factor

Ampacity derating factors shall be expressed in conjunction with reference to its
baseline ampacity standard. This is especially important for cable penetration
fire stops where the cable installation method outside the wall has a major
influence on the resulting derating factor. Cable Fire stop ampacity derating
factor is also restricted in terms of conductor size and material.

Examples illustrating hoow the ampacity derating factors must be expressed are
shown below,

(1) ADF - 18 %, Floor Assembly -Fire Stop Penetration, Product design
AAA, applied against ICEA P-46-426 "conduit in air ampacities" for
12 AWO aluminum or copper conductors and larger.

(2) ADF - 7 %, Wall Assombly Fire Stop Penetration, Product design AAA,
applied against ICEA P-46-4L26 "conduit in air ampacities" for 1000
kcmil copper conductors or 1250 komil aluminum conductor and larger.

(3) ADF - 20 X, Fire Protective Material - Tray Application, Product
design BBB, when applied against ICEA P-54-440,

(4) ADF - 18 %, Electrical Separation Wrap - Free Air Drop, Product
design CCC, when applied against ICEA P-46-426 "in free air"
ampacities.

Documentation of Testing

The test report and the resulting derating factor shall include the following
documentation;

(1) Description of the tdat configuration

(2) Date of the test

(3) Location of the test

(4) Description of the test equipment and test Articles
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(5) Calibration documentation of all thermocouples

(6) Qualification and certification for test personnel

(7) Test procedures used.

(8) Ampacity values determined and accompanying equilibration
temperatures.

(9) Provide quality control records for:

(a) Test article construction

(b) Qualification and certification for installation and
inspection personnel

(c) Identification and installation of fire barrier material

(d) Thermocouple locations

(e) Cables, size, type, and location

(f) Actual tray and conduit cable fill, and calculated depth of
cable fill as defined in ICEA P-54-440

(10) Computer printout and graphic results of the ampacity test

(11) All raw data

(12) 35 mm photographic coverage of the rest project

(13) Documentation that product does or does not react at temperatures
below 900C.

(14) Documentation that moisture equilibrium has been achieved.
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EXCEPTIONS TO IEEE P848/D11

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

1. Section 5.2.4 states the conduit shall be 12 feet long and supported 18 inches
from each end.

Exception: The conduit is 20 feet long and supported 5 feet from each end.

Basis: The longer specimen will reduce the affects of heat transfer on the
measured temperature. Draft 12 states a minimum of 12 feet.

2. Section 5.3.1 references Figure 3 which shows the enclosure width 132 inches.

Exception: The enclosure width is 96 inches.

Basis: The enclosure will be used only for conduit; no trays will be tested so
the 96-inch enclosure will be sufficient.

3. Section 5.3.2.2 Part b states that 1-3 conductor 750 MCM copper cable will be used.

Exception: Three single conductor 750 MCM cables will be bundled together to
simulate 1-3 conductor.

Basis: Draft 12 of the standard states that 3 single conductors can be used.

4. Section 5.3.2.5 states that Type K special grade thermocouples will be used.

Exception: Type T thermocouples with an accuracy of + .50C will be used.

Basis: Type T thermocouples verified to be within + .50C are more accurate than
the type K special grade. Draft 12 of the standard states that Type T
special grade thermocouples or a thermocouple of equivalent accuracy will
be used.

5. Section 5.3.2.5 states that three thermocouples will be used to determine the
conductor temperatures.

Exception: Nine thermocouples will be used. Three thermocouples will be used
in each conductor.

Basis: Draft 12 states that three thermocouples will be used in each vertical
plane.
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EXCEPTIONS TO IEEE P848/D11 (CONTINUED)

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

6. Section 5.3.2.6 states the testing is to be sequential so that one conduit and
cable is to be used for all of the testing.

Exception Four 4" and four 1" conduits are being used for the test.

Basis: The same instrumented cable set for the baseline and derating tests for
each size conduit will be used as specified by draft 12. Different
conduit specimens will be used since each Thermolag configuration has a
30-day curing period after installation.

7. Section 5.3.2.6 states that moisture content in percent moisture will be made on
the Thermolag.

Exception: The moisture content measurement will be made using a hand-held
meter recommended by Thermal Science Incorporated (Thermolag
manufacturer). Reference Attachment D, Page D-1. This
instrumentation will not be traceable back to NIST.

Basis: Draft 12 states that the moisture content will be reported to ensure that
moisture equilibrium has been achieved.

8. Section 5.4.2 states the current value will be reported to 0.1 ampere, but no
accuracy is stated.

Exception: The accuracy for the current measurement will be +/- 1% of reading.

Basis: Draft 12 states an accuracy of +/- 0.5% instead of an absolute current
value. Per Attachment E, this value will be changed to +/- 1% in the
final issue of P848.

9. Section 5.4.3 states that the rate of change will not exceed +/- .55OC/hour.

Exception: A value of +/- .20C/hour will be used.

Basis: Draft 12 states the rate of change will be .20C/hour.

10.Section 5.2.1 states that the cable will be a three conductor.

Exception: Four conductor cables will be tested in addition to the three
conductor cables.

Basis: The three conductor test has been completed, and inconsistent results
were obtained due to inductive heating caused by current imbalance. Use
of four conductor cables will eliminate the current imbalance and thus
the inductive heating in the conduit.
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February 23, 1993

Tennessee Valley Authority
LP-4H-C
1101 Market Street
Chattanooga, Tennessee 37402

Attention: Mr. William M. Roop, Jr.
Principal Electrical Engineer

Dear Mr. Roop:

In accord with the information presented in the operating instructions for the Delmhorst
Moisture Meter, Model-DP, the manufacturer points out that even readings in the "red
zone" of the dial indicate a relatively low moisture content, such as in concrete. The
manufacturer further points out that a reading of 35 to 70 on the moisture meter usually
indicates a range of moisture content between 2 and 4%.

We recommend that for dry acceptance purposes, the THERMO-LAG 330 Prefabricated
Panels and Preshaped Conduit Sections be accepted when the Delmhorst Moisture
Meter (Model-DP) has a moisture meter reading of less than 70, on the 0 to 100 scale.

We also recommend that in all areas where THERMO-LAG 330-1 Trowel Grade Material
has been applied, that the same acceptance standard be used, a moisture meter reading
of less than 70 on the 0 to 100 scale of the Delmhorst Moisture Meter (Model-DP).

Yours truly,

B. E. Evans
Quality Control Manager

BEE/mls

Fax No: 615-751-8247 1

THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 . (314) 349-1233
Telex: 209901 (Answer6icki TS1 UR) * Telecopiar (314) 349-1207

D- 1
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B44 930302 001

March 2, 1993 QA RECORD
R.L Morley, PSB1B-C

WATTS BAR NUCLEAR PLANT
AMPACITY DERATING TESTS FOR THERMOLAG FIRE BARRIER MATERIAL
CLSD JOB NUMBER 93-0501

The purpose of this memorandum is to confirm information given to
your C.L. Rutledge by K.W. Brown on March 1, 1993. During the
course of the review of revision 0 of the test plan for the
subject task, it was noted that accuracy requirements in Draft 12
of IEEE P-848 contain a typographical error.

Section 5.4.2 of draft 11 of the subject standard required that
the current be measured to within 0.1 amps. As was noted during
the March 1 review, the 0.1 amp requirement was a carry over from
an earlier draft in which only 3/c No. 6 AWG cables were
utilized. Subsequently, derating tests for fire protected
conduits were revised to require the use of a 4-inch conduit
containing 3-1/c 750 kcmil cables but the working group failed to
change the accuracy requirements to a percentage of reading.
Such an approach would better reflect the wide disparity between
the magnitude of current which would be required for No. 6 AWG
and 750 kcmil. Consequently, section 4.5.2 of draft 12 of the
standard was revised.

Our K.W. Brown is a member of IEEE/ICC Working Group 12-45 which
is preparing the standard. He has checked with other members who
were present at the February 22-23 meetings in Boston where draft
12 was prepared and has confirmed that the 0.5 percent limit
therein was an error. The requirement should have been to
measure current to a 1 percent accuracy. The Working Group has
already agreed to correct this section.

Therefore, section 5.3.10 of the test plan shall require that
currents during the derating tests are measured with an accuracy
of 1 percent.

Should you have any questions regarding the above please contact
me at 751-7501.

I
R.E. Miller
LP4H-C

cc: RIMS, C-
J.A. Krieg, LP4H-C
W.R. Roop, LP4H-C
K.W. Brown, LP4H-C
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TEST PLAN

WATTS BAR NUCLEAR PLANT
TESTING TO DETERMINE AMPACITY DERATING

FACTORS FOR FIRE PROTECTED CABLES

JOB NUMBER 93-0501

Revision 2

March 22, 1993

CoŽ- / J
C. L Rutledge
Project Engineer

Engineering Services
Section

OA Supervisor

Customer Appromfa
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TEST PLAN

REVISION LOG

Job Number 93-0501

Revision Pages
Date Affected Description of Change Prepared By Approved

Rev. 0
R2ev.93 - All Initial Issue- C '

Rev. 1
03/09/93 2 Section 5.1.1 Revised description of C.L.Rutledg (

test specimen

Section 5.1.2 Removed "andi cotuplings"

3 Section 5.3.5 Revised descriptLioll of

thierumocotiple loc1at imis

4 5.3.1 1 Ad(l ''H

A-2 Revis ed d I in_- __ LR diJ'$-,

03/22/93 5 Added Section 5.4 - -- _.L.Rutedg_ _ _

A-1 Added note

|A-2 | Revised drawing - -______

C-47 Added item 10 _
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1.0 SCOPE

The scope of this test is to perform ampacity derating testing for
eight configurations of cable and conduit. Four one-inch and four
four-inch conduits with various cable configurations will be tested.
The testing will be conducted in a temperature stable enclosure and
the enclosure temperature, conductor temperature and current will be
measured and recorded. This testing will be performed in accordance
with P848 Draft 11. Reference Attachment C, pages C-1 through C-45
for a copy of the standards (drafts 11 and 12) and Attachment C, page
C-46 and C-47 for a list of the exceptions to draft 11 of this
proposed standard

2.0 REFERENCES

2.1 CLS-QAP-1.1 "Organization"

2.2 CLS-QAP-4.1 "M & TE Calibration Program"

2.3 CLS-QAP-4.7 "Engineering Services Program"

2.4 ANSI N45.2-1971 "Test Control"

2.5 10 CFR 50 Appendix B "Quality Assurance Criteria for Nuclear Power
Plants"

3.0 QUALITY ASSURANCE

3.1 Test Equipment

All test equipment and instrumentation to be used in the performance
of this test program shall be calibrated in accordance with
applicable standards and QA procedures and will conform to applicable
portions of ANSI N45.2 and 10 CFR 50 Appendix B except the moisture
meter described in Steps 5.3.3 and 5.3.14. Standards used in
performing all calibrations are traceable to the National Institute
of Standards and Technology (NIST), natural physical constants, or
commercially accepted practices.

3.2 Personnel and Procedures

All personnel, procedures, and instructions used in the performance
of this test program shall comply with the applicable requirements of
the Central Laboratories Services Department (CLSD) Quality Assurance
Program.
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4.0 RECEIPT INSPECTION

4.1 Tagging

Each conduit configuration shall have a tag attached for
identification. The tag shall bear a unique number with the
following format, XX-YYYY-Z where XX- YYYY is the job number and Z
denotes the individual test sample. All data associated with the
conduit configuration will be identified by this number.

4.2 Inspection

The conduit and cable will be inspected to ensure they are free from
any physical defects that will prevent testing from being performed.

5.0 TEST PROCEDURE

5.1 Preparation of Test Specimens

5.1.1 Four 20-foot conduit test sections each for one-inch and four-inch
conduits will be prepared.

5.1.2 Weigh a minimum of one 20-foot section of each one-inch and four-inch
conduit to obtain an approximate weight of the conduit.

5.1.3 Measure the circumference of one of the four-inch and one of the
one-inch conduits. This will be used to calculate the thickness of
the Thermolag and Thermolag with upgrade after it has been applied to
the conduit.

5.1.4 Each section of conduit shall be supported 60 inches from each end
and shall be thermally isolated from the conduit. This shall be
accomplished by installing a mineral fiber blanket and/or blocks of
wood to form a thermal break.

5.1.5 Each of the following configurations will be prepared.

1) One-inch conduit with no Thermolag (baseline)
2) One-inch conduit with 1/2-inch Thermolag
3) One-inch conduit with 1/2-inch Thermolag and 1/4 inch upgrade
4) One-inch conduit with 1/4-inch Thermolag and 1/4-inch upgrade
5) Four-inch conduit with no Thermolag (baseline)
6) Four-inch conduit with 1/2-inch Thermolag
7) Four-inch conduit with 1/2-inch Thermolag and 1/4-inch upgrade
8) Four-inch conduit with 1/4-inch Thermolag and 1/4-inch upgrade

TVA Nuclear Engineering will supply personnel to assemble these test
configurations.
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5.2 Preparation of the Test Facility

5.2.1 An enclosure shall be constructed so that the temperature around the
specimen shall be controlled at the test temperature of 40 0C + 20C.
Some induced air movement within the enclosure is necessary to achieve
uniform steady-state temperatures, but care will be taken to avoid
direct air currents against the test specimens. Method of ambient
temperature control within the test enclosure is important and care will
be taken to avoid any additional heat loading on the cables by radiation
from heat sources.

5.2.2 The temperature inside the enclosure shall be measured at no less than
three places one foot from the specimen and in the horizontal plane of
the test specimen. The temperature of the enclosure will be taken as
the average of the steady state measurements.

5.3 Test Procedure

5.3.1 Weigh the conduit and Thermolag configurations. Record the information
in the log book.

5.3.2 Measure the Thermolag circumference at 20 places along the length of
each conduit and average the data. Using the baseline measurement,
calculate the Thermolag thickness. Record the information in the log
book.

5.3.3 Measure the moisture content of the Thermolag using a hand held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made a minimum of
two times. The first measurement shall be at least 24 hours prior to
beginning the test and the second measurement shall be within four hours
of beginning the testing. The moisture instrument is not traceable to
NIST.

5.3.4 One three conductor #6 AWG shall be prepared for the one-inch conduits
and single conductor 750 KCM copper cables shall be prepared to simulate
a three conductor cable for the four-inch conduits. The same prepared
cables will be used for testing each configuration of conduit and
Thermolag.

5.3.5 Thermocouples with be installed in three locations as shown in
Attachment A, page A-2. The outer jacket will be split or a flap cut,
and the inner insulation for each of the conductors will be split or a
flap cut. The thermojunction for the thermocouple (24 gage, Type T with
an accuracy of + 0.5 0C) will be inserted into the strands of each of
the three conductors. The slit/flap will be resealed with a single
layer of spiral wrap of electrical tape. This configuration will have a
total of nine thermocouples for each test specimen. The thermocouple
lead wires shall be bundled in the center of the three 750 mcm
conductors. The cable and thermocouples shall be tied with tape or
stainless steel bands every two feet.
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5.3.6 The cables with the thermocouples installed shall be pulled into place
in the conduit.

5.3.7 The cables shall be connected as a single series electrical circuit,
which contains all conductors in the system.

5.3.8 The cables which penetrate the end of the conduit shall be wrapped with
thermal insulation. Electrically heated tape may be used to allow the
end of the cable to be adjusted to keep the two outer thermocouples
within 40C of the center.

5.3.9 Seal the ends of the conduit with insulation material.

5.3.10 The circuit shall be energized with 60 Hz, single phase alternating
current sufficient to reach a steady-state temperature of 90'C at the
hottest single point monitored at location two. (Reference Attachment
A, page A-2.) The current values measured shall be reported to the
nearest 0.1 ampere, and will be accurate to + 1% of reading.

5.3.11 The temperature measurements will be recorded on a data logger and at
intervals no greater than 1 minute. The current in each test circuit
shall be adjusted to achieve a hot spot conductor temperature of 90'C
+ 1.10C at location #2. The average temperatures at locations #1 and
#3 shall be within + 40C of the average temperature readings at
location #2.

5.3.12 The system will be considered to be in steady state condition when a
three-hour period has elapsed since any perturbation of the system
occurred (current adjustment, box temperature change, additional
insulation placed on ends, etc.) and the rate of change of the average
of all monitored conductor temperatures in that circuitry does not
exceed + .20C. Readjustment of the current flow to a circuit in order
to maintain a given amperage value is not to be considered a
perturbation.

5.3.13 In order to -statistically assure thermal equilibrium, the conductor
temperature will be averaged at each sampling period and a linear
regression analysis performed on the data obtained from that and all
other averages taken of the preceding 60-minute period. The slope of
the line will be in GC/hour. As soon as the absolute value of the
slope of these data becomes less than 0.2, equilibrium has been
reached. Reference Attachment B for a detailed procedure for performing
this analysis. This will be performed using computerized data retrieval
and analysis. (Reference Attachment A, page A-1 for test setup.)

5.3.14 Measure the moisture content of the Thermolag using a hand held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made within four
hours of completing the test. The moisture instrument is not traceable
to NIST.

-4-



A-214

5.4 Four Conductor Test Procedure

NOTE: This testing is performed due to inconsistent results obtained
during the three conductor cable test. All test results for
the three conductor test and four conductor test will be
reported in the final report.

5.4.1 Prepare one four conductor #6 AWG for the one-inch conduits and single
conductor 750 KCM copper cables shall be prepared to simulate a four
conductor cable for the four-inch conduits. The same prepared cables
will be used for testing each configuration of conduit and Thermolag.

5.4.2 Thermocouples will be installed in three locations as shown in
Attachment A, page A-2. The outer jacket will be split or a flap cut, R E V 2
and the inner insulation for each of the conductors will be split or a
flap cut. The thermojunction for the thermocouple (24 gage, Type T with
an accuracy of + .50C) will be inserted into the strands of each of
the four conductors. The slit/flap will be resealed with a single layer
of spiral wrap of electrical tape. This configuration will have a total
of twelve thermocouples for each test specimen. The thermocouple lead
wires shall be bundled in the center of the four 750 mcm conductors.
The cable and thermocouples shall be tied with tape or stainless steel
bands every two feet.

5.4.3 Repeat steps 5.3.3 and 5.3.6 through 5.3.14 for each configuration of
cable and conduit.

6.0 REPORT

6.1 Final Report

The final report shall describe the test requirements, report the
results of the tests, and reference procedures and test instructions
required to perform this test plan. The following information
specifically shall be included.

1. Description of the test configuration.

2. Date of the test.

3. Location of the test.

4. Description of the test equipment and test articles.

5. Calibration documentation of all thermocouples.

6. Qualification and certification for test personnel.

7. Test procedures used.
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8. Ampacity values determined and accompanying equilibrium
temperatures.

9. Description of:

a. Test article construction

b. Installation and inspection procedure

c. Identification and installation of fire barrier material

d. Thermocouple locations

e. Cables, size, type, and location

10. Computer printout and graphic results of the ampacity test.

11. All raw data.

12. 35mm photographic coverage of the test project.

13. Provide a chronological log (Event Log) of all activities from
receipt of materials through final test report.

6.2 Anomalies

All abnormal or unusual occurrences related to the performance of the
test instrumentation, test fixtures, or test specimens shall be reported
as an anomaly. This shall also include deficiencies in test methods,
procedures, instructions and any deviation from the test plan.

A notice of anomaly report shall be initiated and forwarded to the
customer once an anomaly has been identified. All anomalies shall be
investigated, their impact on the test shall be established, and
corrective action acceptable to the customer accomplished prior to
continuation of any testing. Final customer acceptance shall be
documented by the customer's approval of the notice of anomaly report.

7.0 ATTACHMENTS

7.1 Attachment A - Test Setup

7.2 Attachment B - Linear Regression Fit Method

7.3 Attachment C - Drafts 11 and 12 of IEEE P848 and Exceptions to Draft 11

7.4 Attachment D - Thermal Science Incorporated Acceptance Criteria for
Moisture Content

7.5 Attachment E - Memorandum from Corporate Engineering to document the
current accuracy requirement

0186T
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ATTACHMENT A

TEST SETUP
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TEST SET-UP FOR ONE
CONDUIT AND CABLE ARRANGEMENT

TYPICAL OF TWO

p

I CONDUCTOR UNDER TEST

CURRENT
SOURCE

CONDUIT7

NOTE: FOR THE FOUR CONDUCTOR ARRANGEMENT
THE CONDUCTORS CONNECTED TO THE CURRENT
SOURCE WILL EXIT THE SAME END OF THE CONDUIT.
THE TEMPERATURE WILL BE MONITORED ON EACH OF
THE CONDUCTORS. THE ADDITIONAL THERMOCOUPLE COMPUTER
WILL BE NUMBER 1 D, 2D, AND 3D.

INPUTS 1, 2. AND 3 AVERAGED AND USED TO CALCULATE LINEAR REGRESSION.
EACH CONDUCTOR WILL HAVE A THERMOCOUPLE INSTALLED IN IT. THIS
WILL YIELD A TOTAL OF NINE (TWELVE ON FOUR COND.) TEMPERATURES TO BE AVERAGED.
THE SLOPE OF THE LINE MUST BE LESS THAN THE ABSOLUTE VALUE OF 0.2
INPUTS 4, 5, AND 6 AVERAGED FOR ROOM TEMPERATURE 40 DEG C +/- 2 DEG C
INPUT 7 IS THE CURRENT MEASURED IN THE CIRCUIT BY MEANS OF A CURRENT TRANSFORMER
AND CURRENT TRANSDUCER.

A-1
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THERMOCOUPLE LOCATIONS

LOCATION 2

IOCATON 1 + LOCATAIN

20'

3 CONDUCTOR 4 CONDUCTOR

THERMOCOUPLE GOES ON THE CONDUCTORS
ONE ON EACH CONDUCTOR AT EACH LOCATION.

, 15 L v 2

ENCLOSURE WALLS A MINIMUM OF 18 INCHES FROM THE SUPPORTS
SUPPORTS LOCATED S FEET FROM EACH END.

A-2
C:\FL\CINDY\930501 1 .DWG
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ATTACHMENT B

LINEAR REGRESSION METHOD



A-220

As an example the least-squares technique, consider the
conduit in Attachment A, page A-1. At each sampling time,
an average temperature of 9 thermocouples will be
calculated. This value will then be added to the top of an
array large enough the hold 60 minutes worth of these
averages, and the oldest value discarded. A linear regression
fit is then performed on the array. When the next data sampling
is completed, the entire process is repeated, thus yielding a
linear regression fit of the data from the previous 60 minutes.
As each new data point is added to the array, all previous ones
are shifted down on time increment until each is finally
discarded due to the fixed size of the array.

Y=mX+b X=7X/n
Y= ZY/n

LXY - n
m= 2

Zx 2  (Z\X)
n

b = Y-mX
WHERE:

X=AVERAGE CONDUCTOR TEMPERATURE (DEG C)

Y=TIME INCREMENT (MIN)

M=SLOPE OF LINE(DEG C/MIN)

B=Y-AXIS INTERCEPT 9DEG C) CAFL\CINMJ9O0501 S CWG

B-i
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ATTACHMENT C

DRAFTS 11 AND 12 OF IEEE P848 AND EXCEPTIONS TO DRAFT 11
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*1 PROCEDURE

for the Determination

of the

AMPACITY DERATING OF FIRE PROTECTED CABLES

DRAFT 11

April 1992

INTRODUCTION

Many installations incorporate individual or grouped cables which do not limit the flame
propagation under fire conditions. This deficiency can be attributed to conventional
cable constructions, such as polyethylene insulated PVC jacketed control cables; which
were popular in the sixties and early seventies. Such cables do not meet the flame
spread criteria when subjected to the vertical tray flame test which has been accepted in
one form or another. Other installations which fall in the same category include metal
sheathed or armored vertical shaft cables with overall polyethylene jacket and secured

-e g with clamps at various intervals. Polyethylene jacket is used because of its high resistance
to creep under pressure in the clamp area to support the sheer weight of the cable.

The foregoing installations include industrial, commercial, marine, nuclear or fossil
generating stations and others.

To retard the flame propagation properties of cables in cable trays, protective coatings
are applied either along the entire length of the cable(s) or in certain sections as deemed
necessary. The flame retardant coatings may be in a form of tapes, blankets, liquids or
mastics applied to individual or to grouped cables, both for retrofitting existing
installations or for new installations.

1. PURPOSE

The purpose of the standard is to provide a test procedure which may be used to
determine the ampacity deratirig required for fire protected cables in conduit, in
penetrations (fire stop) and in cable tray systems.

-, 1
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2. SCOPE

This standard provides a detailed procedure for determining the ampacity derating
required for fire protected cable systems. The tests are intended to be used to
determine the ampacity derating of fire protected systems which is to be applied
to the ampacity of cables determined by standard methods such as ICEA P-46-426
Power Cable Ampacity Volumes 1 & 2, and ICEA P-54-440 Cables in Open-top
Cable Trays.

2.1 General

The procedure presented in this standard includes the principles and methods of
testing. This test procedure will provide the ampacity derating of a fire protected
cable system.

2.2 Applicability

Fire protected cable systems outlined herein are intended for use in power
generating stations, both nuclear and fossil, as well as other applicable commercial
and industrial installations, both outdoors and indoor. The categories of cables
include, but are not limited to: power, control, and instrumentation including
signal and communication cables. Testing of flame retardant coatings on
horizontal cables will qualify the coatings for all orientations. The tests as
described herein are intended to be used in determining the derating factor, which
may be required for fire protected cables in conduits and trays. The ampacity of
the cable in raceway will typically have first been determined using accepted
practices such as ICEA P-46-426 Power Cable Ampacities Volumes I and II, and
ICEA P-54-440 Cables in Open-Top Cable Trays.

The user of flame retardant coatings is cautioned to determine that the coating is
compatible with the cable materials with which it comes in contact and with the
environment in which it is installed. The user may specify tests in addition to
those specified in this standard to reflect the installation conditions, e.g., for
nuclear- stations, the user may wish to add irradiation test or effects of added
weight; or for outdoor installations, the user may wish to add a U.V. resistance
test.

3. DEFINITIONS

These definitions establish the meanings of words in the context of their use in
this standard.

2
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* ) Fire Protected Cable Systems

Cable systems to which an application of a flame retardant barrier, fire resistive
bamrier or coating (flame retardant coating) to protect cables from fires from any
cause has been applied.

Flame Retardant Coatings

A material applied to a completed cable or assembly of cables to prevent the
propagation of flame when exposed to a flame source. Flame retardant coatings
include tapes, blankets, liquids, flame retardant mechanical system or mastics.

Passive Fire Protection Systems

Systems which embody fire resistant construction such as coatings, barriers, walls,
and penetrations (fire stops) as opposed to water sprinkler systems or gaseous
extinguishing systems.

Through-Penetration Fire-stop

A specific construction of devices, fill materials, or both, designed to resist the
penetration of fire through those openings in fire resistive floors or walls that are9u intended to accommodate electric cables, raceways and mechanical service
penetrations.

Amnpacity Derating Factor

A factor applicable to the ampacity rating of a cable (or other device) to account
for the adverse affects of some installation or environmental condition.

Raceway

Any channel that is designed and used expressly for supporting or enclosing wires,
cables, or bus bars. Raceways consist primarily of, but are not restricted to, cable
trays and conduits.

Cable Tray

A continuous rigid structure used to support cables. Cable trays include ladders,
troughs, channels and other similar structures. Conduits are not included in this
category.

*2; 3
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Enclosures

A surrounding case or housing used to protect the contained equipment and
prevent personnel from accidentally contacting live parts.

4. REFERENCES

The following standards were used as references in preparing this standard and
may be useful in the interpretation of its meaning:

ICEA P-46-426/IEEE S-135
Power Cable Ampacities, Vols. 1 and 2. Dated 1962 (Reprinted in 1984).

ICEA P-54-440/NEMA WC-51
Ampacities - Cable in Open Top Cable Trays. Dated 1986.

5. TEST DESCRIFIION

5.1 General

This section describes the method for determining ampacities of cable passing
*.liV through single tray and conduit with and without a passive fire protection systemn

5.1.1 Applicability

This method shall be applicable to a single cable or groups of cables
enclosed in a passive fire protection system. Cables may be
contained in a raceway or as dictated by the actual installation.

.5.1.2 Method of Testing

Ampacity derating for cables of a passive fire protective system shall
be by testing. Testing shall be performed using the configurations
depicted in Figures 1 and 2. As an alternative, tests may be
performed using representative assembly which can be analyzed to
show its applicability to-actual installed conditions. Results are also
applicable for 1000 volts and higher rated cables.

> ) 4

c-6



A-228

5.2 Test Specimens

5.2-1 Cable Selection

The cable to be utilized is chosen as one which is representative of a
wide range of cables. The selection of a 3 conductor cross link
polyethylene insulated, #6 AWG 600 volts copper cable with an
overall chlorosulfonated polyethylene (i.e. hypalon) jacket was
chosen as representative.

5.2.2 Cable Fill

Cable fill is the ratio of cable area to the inside area of the tray
expressed in percentage. A 40 percent cable fill, as determined
from actual measurement shall be used for cable trays.

5.2.3 Cable Layout

The length of both the conduit and the tray shall be twelve feet.
One to two feet of cable shall extend out each end and shall be
wrapped with unfaced fiberglass blanket insulation (or electrically-
heated tape) as necessary to eliminate heat flow out of raceway
ends.

5.2.4 Conduit

The conduit system shall be 4 inch and 1 inch steel rigid conduit, 12
feet long supported every 18 inches from each end by a horizontal
piece of "H"-shaped or 2" x 2" square structural tubing.

5.2.5 Tray

The tray shall be a 4 inch deep, 24 inch wide ladder-back steel cable
tray 12 feet and support similarly to the conduit system. The tray
and conduit systems, if tested together, must be at least 36 inches
apart along their lengths.

5.2.6 Through-Penetration Fire-stops

A through-penetration fire-stop intended for installation in a fire
resistive floor assembly, wall assembly, or both, is to be installed in a
wall section so that the electrical cables pass horizontally through
the wall. The through-penetration fire-stop is to be installed in
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accordance with all requirements specified for the fire-stop being
tested. -

The sample wall section is to be representative of that specified for
the through-penetration fire-stop. The thickness of the wall section
is to be equal to the maximum thickness of the fir-estop system or
device. The size of the through opening in the wall section is to be
representative of the through opening size specified for the through-
penetration fire-stop.

The fire protective system is to be installed around the electrical
cable(s) and raceway(s) in accordance with all requirements
specified for the system.

5.3 Test Facility

5.3.1 Test Room

The ampacity test shall be conducted in an enclosure as defined in
Figure 3. The test specimen shall be suitably enclosed such that
temperature around the specimen shall be controlled at the test
temperature of 40'C±20C. The enclosure surrounding the test
specimen shall be of even temperature, but must not cause drafts on
the test specimen. The temperature inside the enclosure shall be
measured at no less than three places one foot from the specimen,
and in the horizontal plane of the test specimen. The temperature
of the enclosure shall be taken as the average of the steady state
measurements.

5.3.2 Cable Installation

5.3.2.1 Tray

The tray is to be loaded with three conductor #6 AWG, 3/c
copper cable, with an overall chlorosulfonated polyethylene
jacket The tray fill should be based on 40 percent fill.

Tray cables should be installed in an orderly, symmetric manner,
so as to limit the flow of air through the bundle, and to facilitate
inter and intra-laboratory repeatability of these tests. The
cables shall be connected as a single series electrical circuit,
which contains all conductors in the system. The tray is to be
supported by two horizontal pieces of "I'-shaped or a suitable
support system, located as shown in Figure 3. A 3" x 25" piece

i 6
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of 1" thick mineral fiber blanket shall be placed between the
tray and support system to form a thermal break- Thermal
insulation (e.g., fiberglass or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
tray to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40C of the
average for location 2 to minimize axial heat flow.

5.3.2.2 Conduit

Since the application of the fire protection system may result in
differing derating for different conduit sizes, two sizes of
conduits shall be tested:

(a) 1 inch rigid steel conduit with one 3/c No 6 AWG
copper cable

(b) 4 inch rigid steel conduit with one 3/c, 750 Kcmil
copper cable

Derating for both sizes shall be reported. Lowest factor shall be
used for ampacity derating. The bundle shall be instrumented
with thermocouples as shown in Figure 2, tied with wraps every
2 feet, and pulled into position in the conduit The cables shall
be connected as a single series electrical circuit, which contains
all conductors in the system. The conduit is to be supported by
two horizontal pieces of "H" shaped or 2" x 2" structural square
tubing with a minimum of 36 inches clearance from the tray or
walls of the enclosure. The attachment points between the
conduit and the supporting beam are to be insulated with 1"
thick mineral fiber blanket to form a thermal break similar to
the tray system. Insulation (or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
conduit to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40 C of the
average for location 2, to minimize axial heat flow. In other
words, the ends should be close to the same temperatures as the
middle, therely minimizing axial heat flow.

A-' 7
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5.3.23 Through-Penetration Fire-stops

The electrical cable(s) and raceway(s) penetrating the sample
wall section are to be representative of those specified for the
through-penetration fire-stop and are to be of sufficient length
to project a minimum of 24 inches beyond both sides of the wall
section. For this purpose maximum thickness of fire-stop shall
be measured. Thermocouples on the electrical cables in
through-penetration fire-stops are to be located so that
temperatures are measured in the interior of the fire-stop and at
the fire-stop mid-depth as in figure 5.

5.3.2.4 Orientation

The test specimens shall be mounted and the tests run in the
horizontal direction so as to eliminate any possibility of a
"chimney-effect" which could cause air movement within the
system.

5.3.2.5 Thermocouple Placement

Thermocouples (24 gage, Type K [Special Grade] Chromel-
Alumel, accuracy ±1.150 C) shall be installed by slitting the cable
insulation and jacket and placing the thermojunction in intimate -

physical contact with the conductor strands, as illustrated in
Figure 4. The cable shall then be restored as closely as possible
to its original condition, and the slit sealed with a single-layer
spiral wrap of electrical tape. Since the test is evaluating the
temperature at the hottest position, rather than the average of
all thermocouples, the cables within the bundle have been
instrumented, instead of those near the outside. For both the
conduit and tray systems, thermocouples shall be placed at each
of three vertical planes along their lengths, as illustrated in
Figures 1 and 2. The tray system shall be instrumented with 13
thermocouples at each plane, for a total of 39 thermocouples,
and the conduit system shall be monitored with 1 thermocouple
at each plane, for a total of 3 thermocouples.

5.3.2.6 Installation of Passive Fire Protection Systems

The tray and/or conduit is to be lifted'off it's support after the
completion of the baseline test, the passive fire protective
system applied in accordance with the manufacturer's
instructions, and the entire assembly lowered onto the horizontal

* .8
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support, thereby minimizing any heat sink effect from the
support system. After installation, the passive fire protection
system shall be allowed to equilibrate (or cure) to a state of
constant moisture content, if applicable. Moisture content (in
terms of percent moisture) shall be taken 4 hours or less before
the test is begun and within 4 hours after completion of the test,
using either a hand-held moisture meter, or standard 120'C
oven-dry methods). Such moisture determination is to be made
on the top and bottom exterior surfaces of both the tray and
conduit systems at their mid-length, and the results of top and
bottom averaged.

5.4 Test Procedure

5.4.1 Baseline Evaluation

At least one baseline experiment for each system (conduit and
tray) using Sections 5.4.2, 5.4.4, and 5.4.5 shall be conducted to
establish the cable ampacity prior to application of the fire
protective system. The ampacity value measured should be
compared to the IEEE-ICEA Power Cable ampacities
standards.

5.4.2 Current

The circuit shall be energized with 60 Hz, single phase
alternating current sufficient to reach a steady-state temperature
of 90'C at the hottest single point monitored at location 2 (see
Figures 1 & 2). The current values measured shall be reported
to the nearest 0.1 ampere. The use of a constant-current
amplifier is highly recommended as a power source, since the
increasing temperatures of the conductor circuit cause resistance
changes. Alternatively large variable transformers may be used,
with constant readjustment to maintain a set current flow.

5.4.3 Temperature Measurement

All temperatures shall be recorded at intervals no greater than 1
minute. The current in each test circuit shall be adjusted so as
to give an equilibrium temperature of 90 0C±+ 1.10 C at the hottest
point monitored within location #2 (those located at the center
of the system). The average temperatures of thermocouple
locations #1 and #3 shall be within ±40 C of the average of
thermocouple location #2. Each cable circuit shall be

9
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considered to be in steady state condition when a three-hour
period has elapsed since any perturbation of the system
occurred (current adjustment, box temperature change,
additional insulation placed on ends, etc.) and the rate of
change of the average of all monitored conductor temperatures
in that circuit does not exceed +0.550 C for the conduit1 and
±0.350C for tray'. Re-adjustment of the current flow to a circuit
in order to maintain a given amperage value is not to be
considered a perturbation.

In order to statistically assure thermal equilibrium, the conductor
temperatures should be averaged at each sampling period and a
linear regression analysis (least-squares fit) performed on the
data obtained from that and all other averages taken over the
preceding 60 minute period. The slope of the line obtained will
be in units of 'C/hour. As soon as the absolute value of the
slope of these data becomes less than 0.55 (conduit) or 0.35
(tray), equilibrium has been reached. The degrees of freedom
obtained by averaging many thermocouple locations (3 for
conduit, 39 for tray), allows the precision to exceed the ±1.10 C
limit of any one thermocouple. The only practical method of
obtaining the required accuracy in determining thermal
equilibrium is through the use of computerized data retrieval.

As an example of the least-squares technique, consider the tray
system in Figure 1. At each sampling time, an average
temperature of thermocouples 1 through 39 will be calculated.
This value will then be added to the top of an array large
enough to hold 60 minutes worth of these averages, and the
oldest value discarded. A linear regression fit is then performed
on the array and presented on the video screen to the operator.
When the next data sampling is completed, the entire process is
repeated, thus yield a linear regression fit of the data from the
previous 60 minutes. As each new data point is added to array,
all previous ones are shifted down one time increment, until
each is finally discarded due to the fixed size of the array.

1 Chosen as the 95% confidence limits for Special Grade, Type K thermocouples at
900C.

10
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LINEAR REGRESSION (LEAST SQUARES METHOD) FIT:
... . . ..- . ... . I

)
Y = mX + b X= EX/n

Y= YY/n

ED, ExSYZxY- Z~
nm =

EX- (SX) 2

n

b = Y- mX

Where:
Y = Average Conductor Temperature (0 C)
X = Time Increment (ain)
m = Slope of line (C/min)
b = Y-Ais intercept (0C)

5.4.4 Enclosure Temperature

The temperature within the test enclosure shall be controlled to
400C ±20 C. Some induced air movement within the enclosure is
necessary to achieve uniform steady-state temperatures, but care
must be taken to avoid direct air currents against the test specimens.
Method of ambient temperature control within the test enclosure is
important and care must-be taken to avoid any additional heat
loading on the cables by radiation from heat source.

6. EVALUATION OF TESTS

By a simple comparison of the baseline and test specimen ampacities, a derating
factor can be calculated.

Data Interpretation: Ampacity Derating Factor

The maximum current carrying capacity shall be determined by derating applied
as dictated by the test- The derating factor as determined by the test is to be
calculated as follows:

11
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% Ampacity Derating Factor = (1 - ID/ Io x 100

Where:
Io= Current in amperes required to attain a temperature

of 90 0C for the baseline (un-protected) system.
However, if Io is larger than published ampacity i.e.
ICEA P-46426, P-54-440 then published ampacity
shall be used for 10.

I= Current in amperes required to attain a temperature
of 90 0C for the system as protected by the passive
fire protection system.

* 7. DOCUMENTATION OF TESTING

Following the procedure outlined in this standard, provide percentage ampacity
derating and record the following specific data.

. Description of cables and raceway, if different from specified herein.

* All thermocouple data

* All current and voltage values

. Current and conductor temperature values observed at equilibrium

* Weight of passive fire protection system (Ib/ft)

* Average thickness of fire protective system (inches)

* Details of installation of fire protective system

The documentation of records shall be provided in the form of a FINAL
REPORT. The report shall contain for permanent record all information
pertaining to the test including the Test Plan, laboratory notebook, all raw data,
interpretations, and observations. The report shall provide the.documentation of
all the above parameters and evidence of calibration to NIST standards for
equipment used in obtaining this data,(including before and after calibration of
thermocouples), and appropriate resolution of any test anomalies. All
calculations, conclusions or interpretations shall have been checked and approved
by authorized individuals certified by the testing organization to be knowledgeable
of the techniques used.

*. 12
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Type K, 'Speclar
Chromel-Alumel, 24 Gage
Thermocouple Wire

K)s
aCE~

NOTE:

To attach thermo-junction to copper conductor, make an approximately 2 inch

long sit in the outer wrap, expose the three conductors, locate the conductor to
be instrumented, make a 1 inch slit in the insulation and insert the
thermocouple junction in contact with the strands. Close the slit, reposition the
wouter wrap and seal with a spiral wind of a single layer of glass-reinforced
electrical tape.

Figure 4
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Foreword

(This Foreword la not a part of IEEE Std. P 848/012, IEEE Standard -Prooodura for tho Outurniliutiurl of tha Arnpaulty Durating
of Fire Protaotod Cables)

Many cable installations in nuclear and fossil fuel generating stations require
the installation of fire stop, fire protective materials, coating, and
electrical separation wrap materials over the cables or the raceway for fire
protection or electrical separation purposes. IOCFR50 Appendix R for nuclear
plants may require some electrical circuits enclosed in a fire protective
material. IEEE 634-1976 specifies requirements for cable penetration fire stops
at fire rated walls and floors. Compliance with IEEE 384-1992 may require
installation of a wrap material over free air-drop cables or solid covers on
cable trays.

Building codes for commercial and industrial facilities in some states require
power cables, used in emergency power systems, to remain functional during a fire
exposure. This may also necessitate the use of the fire protective material.

As discussed in IEEE 422 and IEEE 690, utility generating stations use cable
ampacities provided in ICEA P-46-426 for conduits, spaced cable tray
installations and duct bank Installatlons. ICEA r-54-440 is used for cable
installation in random filled open-top trays. Commnercial, industrial and non-
utility owned generating stations utrilize cable ampacities published in INFPA-70
(National Electric Code). The National Electric Code permits the use of ICEA P-
46-426 and ICEA P-54-440 under the direction of ongineers

Fire-protection related products may reduce the heat transfer characteristics
associated with the ampacitles provided in ICEA P-'q6-426 and ICEA P-54-440. In
fuLure revisions, these ampacity standards may incorporate these new installation
conditions on cable ampacity. Not all products, however, may be covered by
changes in the ampacity standards due to their limited use to the generating
station market. Hence, ampacity teHLitig to de-teraine amppacity derating of fire
protected cable systems is necessary.

Several analytical cable ampacity methods are listed in the bibliography to
address fire stops, tray encloauure materials, anld cable wrap material. Th1e user
may consider the applications of these analytical methods to avoid tescing of
uinor differences in the installation of a given product.

Copyrs1ht 9 1993 TEE:. All ri6 hta rBesrved
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1 Overv-iaw

1.1 Purpose. The purpose of this standard is to provide a test

procedure for use in establishing the ampacity or ampacity derating

factor for cables installed in fire protected conduits, trays, or

free air-drops, cable penetration fire stops, or electrical

separation wrap systems.

1.2 Scope. This standard provides a detailed test procedure for

determining the ampacity or derating factor in the following cable

installation configurations:

(1) Block-out or sleeve type cable penetration fire stops,

(2) Conduits covered with a protective material.

(3) Tray covered with a protective material.

(4) Tray directly covered or tuateld witlh a fire-rcstardant material,

(5) Free-air drops enclosed wit.h a protective material,

The standard is applicable to cables installed and sized to ICEA P-46-426

for conduits and free air drops, and ICGA P-54-440 for cable tray, ICEA P-

46-426 does provide ampacities for cables in a tray with a fixed spacing

and may be used for cable penetration fire stop configurations only.

This standard does not- endorse the use of or provide application guidance

for the installation of cable penetration fire stops and fire protective

materials. Cable designs are available which can withstand and remain

functional during direct exposure to a fire. The user should refer to IEEE

634 for the qualification requirements of cable penetration fire stops.

Copyright 9 1993 19M AlI righLa reasrvbd
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3 Definitions

3.]1 ampacity derating factor: A nulaeric value representing the fractional

reduction from a base ampacity cable racing. Ampacity derating factors are
associated with specific installation conditions not presently addressed

in the base ampacity,

3.2 ampacity correction factor: A numeric value equal to one minus the

ampacity derating factor.

3.3 cable penetration fire stop: Material, devices or an assembly of parts

providing ;cable penetrations through fire-rated walls, floors, floor-

ceiling assemblies, and maintaining required fire rating.

3.4 cable tray: A raceway resembling a ladder and usually constructed of

metal. Other styles of trays include solid-bottom, and channel typo.

3.5 fire protected cable systems: Cable 'ys:eins to which a fire protective
enclosure iaLurial has been applied either in direct contact with the

cables or applied over tlhe raceway to protect cables from fire.

3,6 fire retardant coatings; Material applied along Llie length of cables or in

localized areas, as deemed necessary, to retard the flame propagation
properties of cables in trays.

3.7 raceway: Any channel that is designed and used expressly for supporting or

enclosing wires, cable or bus bars. Raceways consist primarily of, but are
not restrict:ed to, cable trays and conduit:.

4 Test Description

4.1 General

4.1.1 Applicability This method s1iall apply Lo cab les

manufactured in accordance with either ICEA S-66-524, ICEA S-19-81, or

ICEA S-68-516 and rated either 600, 2 000, 5 000, 8 000, or 15 000 V. This
test is limited to cables illstalled in the following configurations:

(1) Tray with a fire protected cable system where cables arm arranged
consistent with ICEA P-54-440.

Copyright 0 1993 IEEE. AlL right&s VouQrVd
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(2) Conduit or free air drop witll a fire or electrical separation
protected cable system.

(3) Block-out, conduit or sleeve type penetration type flire stop.

4.1.2 Method of Testing Cable anpacity or ainpacity derating factor
shall be established by testing in accordance with the configurations
shown in Figures 4-1, 4-2, and 4-3. Test results may also be used to
confirm analytical heat transfer models.

4.2 Test Specimens - Protected Cable Systems

4.2.1 Cable Selection The cableu used in the ampacity tests shall
have copper conductor(s), 600 V rated cross-linked polyethylene or
ethylene-propylene rubber insulation anid a chlorosulfonated polyethylene
jacket. Depending on the specific test (as ouutlined. below) the cables
shall be rated 600 V and of either 3/c No.6 AWG, 3- I/C 750 kcmil
construction. If a user opts to test using conduits sizes other than 1 and
4 inch (see section 4.2.3) then a 3/C, triplex or 3-1/C cable shall be
chosen to achieve the maximum allowable fill. When I/C cables are used for
conduit or free air drops, they shall be tie wrapped at intervals not to
exceed 2 feet.

4.2.2 Cable Fill The ampacity of a protected cable system is
dependent on a nunber of factors, including: the actual cable dopth in a
tray, che number of conductors in a condui.t and free air-clrop, and the
conductor size. of the cables. Time amptv:J.ty derating factor of the
barrier/wrap systems, however, is not dependent on the these condiuions,
In order tv avoid introduicing other types of derating factora, e.g.
Multiple coniducorts in a conduit or close conduit grouping factors, the
following cable fill conditions shall be used.

(l) Random filled tray: Three layers of 3/C No,6 AWG cables, 0.75 inch
diameter, 32 cables per layer, resulting in a depth of 2.25 inches
for the 24 inch wide tray.

(2) Conduit: Single circuit of three conductors ulzed to matich the
conduit in accordance with NFFA-70 or the largest couiumuercially
available size, tnot Io exceed 750 kcrnil, generally usod in conduits,
(See Section 4.2.1)

(3) Free-Air Drop: Fill i;equirements do-not apply.

4.2.3 Conduit Conduit ampacity tests shall utilize 1 and 4 inch
rigid steel conduits. Tv.BLs conducted using these two sizes shall be
considered representative of all sizes provided that the fire protective
system installation methodu and configurations are consistent across the
entire size range. Wnhere the installation methods, configurations, or fit
differ according to conduit size the user shall t.uust sizes to bound the

CopyL'i&hlt 0 1993 IIM5. Al. riahba rccdrvod
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specific application. Conduits shall be a minimulm of 12 ft long. The
conduit shall be isolated from its supporting structure by wooden blocks.

In addition to the conduit-, the Junction boxes and pull boxes may also be

enclosed with a protective material. Since the surface area of the boxes

is significantly greater than the conduit, heat transfer is improved

proportionally. Therefore, junction boxes and pull boxes do not need to

be included in the ampacity test,

4.2.4 Tray A commercially available 4 inch deep - 24 inch wide

ladder-back style steel cable tray, a mirnimumn of 12 ft long shall. ba used,

The tray shall be isolated from the support by wooden blocks,

4.2.5 Free-Air Drop Ampacity tests shall be conducted on free

air drop configurations consisting of 1-3/C No.6 AWO and 3-1/C 750 kcmil,
respectively, Tests conducted using thalo two sizes shall be considered
representative of all sizes provided that tLhe fire protective system

installation methods and configurationa are consistent across the entire
size range. Where the installation intc:hods, configurations, or fit differ

according to size the user shall test sizes t-o bound the specific

application. Free air drops shall be a minimnun of 12 ft long. The test
specimen shall be supported to prevent sagging and shall bo isolated from
its supporting structure by wooden.blocks.

4.2.6 Fire Protective Material The prot:ec.lt.ive huaterial shall

be representative of the inst~alled product at maximum thickness. If the

product is typically applied in a non-uniform manner, e g. overlap joint

when product is butted, then these sectioutn shAill be included in the test.

Some fire-protected cable systems utilize all end seal where the barrier or
wrap ends in order t:o prevent the intrusion of hot gases or fire into the
end of the tray or conduit. If end seal is less than six inches, then the
seal may be excluded from tho test, Otherwise, the end seal should be

treated and tested in a similar manner to cable fire atop, except the wall
section is excluded,

4.3 Test Specimens - Cable Penetration Fire Stop

4.3.1 Cable Selection The amnpacity of the, cable in a cable
penetration fire stop varies with cable conductor size, conductor

material, and manner of cable installation outside the fire stop. Tests
conducted using a 600 V 3/C No. 12 AWG, aluiittizuiii conductor with cross-
linked polyethylene insulation and an overall chlorosulfonated
polyethylene Jacket shall be considered repruqeiienialvo of other voltage
ratings, conductor sizes and copper or aluminum conductors installed in
random filled tray, Tests on single conductor 2/0 AWG alwuiinum conductor
600 V, with cross-linked polyethylene insulation and a chlorosulfonated
polyethylene jacket shall be considered to be representative of cables
installed in trays with maintained spacing. Tests performed using copper
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conductor cables may be used only to establish the deratLing facturs fur
applications using copper conductor.

In cable bus applications, where larger conductor sizes are generally
used, cable specimen shall be Lhe smallest conductor in the anticipated
use range. Alwuiinum conductor material shall be used, unless design is
limited to copper conductors,

4.3.2 Cable Fill The tray shall be filled to a one inch depth,
The corresponding current in ICEA P-54-440 shill be applied.

Ampacity tests on fire stops installed in trays with maintained spacing
(per ICEA P-46-426) shall be conducted on a single layer of 2/0 cables
separated by one diameter.

Plant specific design conditions may be tested. However, the results may
not be extrapolated to lower percentage filled cable trays.

Conduit fill shall be identical to that specified in Section 4.2.2.

4.3.3 Conduit The conduic specimen shall be identical to that
used in section 4.2.3. , except that the length of t:he conduit shall be
twenty feet. No fire protective material shall be applied to the conduit
other than the firo stop.

4,3.4 Tray Tray specimen 8shall be identaical to that used in section
4.2.4, except the length of the tray shall be twenty feet plus the width
of the wall. No fire protective material shall be applied to the tray
other than the fire stop.

4.3.5 Floor/Wall Assemblies The type of floor/wall construction
and thickness affect the ampacity deFating of th.e system. Thicker
floors/walls shall be representative of tlhitner floors/walls of the same
construction. Floors/walls constructed of lower thermal conductive
materials shall be representative of floors/walls of higher thermal
conductive materials,

The floor/wall assembly must maintain a minimum of 24 inches from its
outer edge to the edge of the blockout.

For floor assemblies, the rauceways may contain 90 degree bends located at
a minimum of 24 inches from each surface of the floor assembly.

4.3.6 Fire Stop Design The fire stop configuration to be ampacity
tested shall be representative of the maximum permitted installation
tolerances, in contrast to fire tests which are typically conducted on
fire stops at the minimum tolerance.

4.4 Test Facility
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4.4.1 Teat Enclosure The ampacity test shall be conducted in an
enclosure as shown in figure 4-4, such that the temperature around the
specimen shall be controlled to 400 C +/- 20C. The enclosure shall ensure
an even temperature and shall limit drafts on the test specimen. The
temperature inside the enclosure shall be iiieasurud at no less than three
places one foot from the specimen, and in the horizontal plane of the test
specimen. The temperature of the enclosure shall be taken as the average
of the steady state measurements,

4.4,2 Test Specimen Installation

4.4.2.1 Tray The tray is to be uniformly loaded with a single
type of cable. The cables shall be inustalled in an orderly,
symmetric manner, so as to limit the flow of air through the cables
and to ensure repeatability. Cable tie wraps shall not be used
within the tray,

The cables shall be connected au a single series electrical circuit.

When testing the protected cablel systems, a section of insulating
blanket shall be placed at the ends of the tray to minimize axial
heat flow, such that the average values for the thermocouples at
locations I and 3 (see Figure 4-1) are within +/- 40C of the average
value for location 2,

4.4.2.2 Conduit Thle cables shiall be pulled into the conduit
after installation of the thermocouples. No pulling lubrcaunt: shall
be used. Whlen three single conlducLor cables are utilized for the
conduit tests, the cables shall be bundled with stainless steel tie
wraps or glutss cloth electrical tape to ensure thermocouple
placement is mntaiitailied during insertion or removal.

The cables shall be conncllteced as a single series electrical circuit.

A section of insulating blanket shall be placed at the ends of the
.coniduit Lo minimize axial heat flow, such that the average values
for the thermocouples at locations 1 and 3 (see Figure 4-2) are
within +/- 40 C of the average for location 2.

4,4.2.3 Free-Air Drop The cables shall be connected as a
single series electrical circuit. When three single conductor
cables are utilized for these tests, the cables shall be bundled
with stainless steal tie wraps or glass cloth electrical tape to
ensure thermocouple placement is maintained.

A section of insulating blanket shall be placed at ends of the free
air-drop to minimize axial heat flow, such that the average values
for the thioirniocouples at locations 1 and 3 (see Figure 4-2) are
within +/- 40C of the average for location 2.
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4.4,2.4 Cable Penetration Fire Stop The cables and raceway
penetrating the fire stop floor/wall ultull be installed in an
identical fashion as during fire testing. This may include special
spacing requirements. If the fire stop design permits installation
of the cables on the tray rungs or directly on the blookout surface,
the bounding condition is considered to be with the cables placed on
the tray rungs.

4.4.2.5 Orientation The fire protected raceway test
specimens shall be mounted horizontally in order to model worst case
orientation and to prevent a "chimney-effect." In the case of fire
stop tests, open ends of enclosed raceways must be sealed to
eliminate air movement.

4.4.2,6 Installation of Fire Protective Systems The tray and
conduit is to be raised off its support after completion of the
baseline tests. The protective system shall then be applied in
accordance with the method established in the fire or electrical
separation testing, The entire auuembly shall be lowered back onto
the supports while ensurin& the assembly is not cracked or otherwise
distorted. If the protective systemn can be removed without
disturbing the cables or thermocouple placement, t:hen the baseline
tests may be performed before or after testing the prot:ecrivo cable
system.

If the product: undergoes a curing operation, the test specimen's dry
stare shall be established by the manufacturer and achieved prior to
the test throughl natural or artificial drying.

If the product is reactive a( tomperacures below 900C, then the
equilibrium time must be extended based on specific analysis,

4.4.3 Thermocouple Selection and Placement Thermocouples shall
be a maximum of 24 AWG, Type T special grade - Copper Constantan with an
accuracy of +/- 0.500 or other thermocouple types which have been
calibrated to the uame level of accuracy. Thermocouple wire shall have
waterproof insulation. Thermocouples shall be placed directly against the¢
conductor.

To attach the thermoJunction to the cable, make an approximately 2 inch
long slit in the outer jacket of the cable, to expose the insulated
conductors. Make a one inch slit in the insulation as shown in Figure 4-
5, Insert the thermocouple jutuCtion in direct contact with thle conductor
strands. For three conductor, cables, close the insulation slit and seal
with a single layer of g].ass-reinforced eletLrical tape. For single and
three conductor cables, reposition the outer jacket and seal with a single
layer of glass-reinforced electrical tape.

The test is intended co identify the temperature of the hottest conductor
within the center of the protected cable system and. cable penetration fire
stop. A set of thermocouples shall be installed at each of the vertical
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planes along the length of the cable as shlown in Figures 4-1, 4-2, and 4-
3, Conduit and free-air drops shall have the thernocouples placed on all

three conductors. Within the tray assembly, thermocouple leads shall
remain in the layer in which they are installed and be routed out the end
of the tray in the interstices of the cable mass. For fire protected

raceways, the following number of thermocouples shall be placed in each
vertical plane:

(1) tray configuration - 5

(2) conduit and free-air drop - 3

For ampacity tests of tray penetration fire stops, 5 thermocouples shall
be placed on the conductors in the fire stop in accordance with Figure 4-
1, One additional thermocouple shall be placed at 2 foot intervals on one
conductor of the center cable in the middle layer on each side of the
firestop. (Figure 4-3)

For ampacitcy tests of conduit or free-aiir drop penetration fire stops, 3

thermocouples shall be placed on the conductors in the fire stop in
accordance with Figure 4-2. One udditional thermocouple shall be placed
at 2 foot intervals on each side of the fire stop.

4.5 Test Procedure

4.5.1 Baseline Evaluation At least one baseline test for each
system, i.e. tray, conduit, free air drop, shall be conducted in order to

establish baseline ampacities. Baseline evaluation for a tray assembly
must be performed on the same physical specimen used for the derating

test. Baseline and derating evaluations for conduits and free-air drops
shall be performed using thIe same Instruirented cable set.

4.5.2 Current Source The circuit shall be energized with a 60 Hz,
single phase source sufficient to oause the conductor to reach 900C at
location 2 in Figures 4-1, 4-2, and location 1) in Pigure 4-3. The current

shall be measured to an accuracy of +/- 0.5%. The use of a constant-
current amplifier is recommended since the increasing temperature changes
the circuit load, i e. conductor resistance. Alternatively, process

control devices can be used to generate tland maintain the current source.

4.5.3 Temperature Measurement All temperatures shall be recorded at
intervals no greater tlIhan one minute, The current in each test circuit

shall be adjusted to achieve a hot spot conductor temperature of 9000 +/-

lC at location 2 for the pr 9 tected cable systems and location 1 for cable
penetration fire stop. The Average temperature of thermocouple locations

1 and 3 for the protected cable systems shall be within +/- 40C of the
average temperature reading at location 2. No restrictions are placed on
the temperature readings at locaticons outside the cable penetration fire
stop.
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The cable circuit is considered to be have reached steady state condition
when:

(1) A minimun of three hours since the last adjustment of current
level or perturbation of the system occurred, and

(2) The rate of change of the average of thermocouple reading at
hottest spot (location 2 for Figures 4-1 and 4-2, and location
1 for Figure 4-3) does t'ot exceed +/- 0.20C per hour for
conduit, tray, and free-air drop,

Perturbation of the system conditions Includes current adjustment, change
in the internal temperature of the enclosure, and addition or removal of
insulation on the ends of the tray, conduit or free-air drop, Minor

adjustment of current ( < 0.5%) required to keep the-current constant is
not considered a perturbation of the system.

In order to statistically assure Ltherwal equilibrium, the conductor
temperatures shall be avreraged at each esamlwping period. A linear
regression analysis using the least-squares method shall be performed on
the data obtained over the preceuLWV, 60 m:nute period. The slope of the
line shall be expressed In uniLts .oC °C per hour. When the absolute value
of the slope becomes less uhan 0,2, equilibrium has been reached.

The degrees of freedomii obtatined by averagiing many thermocouple locations,
allows the precision to exceed ttit +/- C lf mit of any one thermocouple,

The equations for a linear regression using the loast
ara shown below:

Y - ni X +b

X E Xtl

squares fit method

(1)

(2)

(3)

m IIF X1 ( -E X)
n

(4)
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b- Y-m x

Where:

is
is
is
is

the
the
the
the

average conductor temperature C
time increment (min)
slope of line (C/min)
Y-axis intercept, C

4. 5,4 Enclosure Temperature The temperature within the test

enclosure shall be controlled to 40 +/- 2 C. Some induced air movement
within the enclosure is necessary to achieve uniform steady-state
temperatures. Care must be taken to avoid direct air currents against the
test specimens. The method of atmibliet temperature Cootrol within the test
enclosure is important. Care must be taken to avoid any additional heat
loading on the cables by radiation from a heat source,
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FIG 4-1
Tray Configuration - protactive Cable Systsm
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1 LONG .STEEL CONDUIT Ol PREE Ain DROP

>38" 31S' . - 3f l^ 3{3^

THERMOCOUPLE THERMOCOUPLE TH ERMOCOUPLE

LOCATION #1 LOCATION #2 LOCATION #3

-4" RIGID STEEL
CONDUIT

THERMOCOUPLES (3)
3.1/0 # 760 KCMIL

. COPPER CABLE, 600V

1' RIGID STEEL CONDUIT

1 3I0 #8 AWG COPPER
CABLE, 600V

THERMOCOUPLES (3)

FIG 4-2
Conduit and Froe-Air Drop Configurations

- Protective Cabla System
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FIG 4-3
Configuration- Cable Panoetration Piro Stop
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132"
_-_ _ - (M ) __In)

^ ~1 44"

CONDUIT & TRAY SUPPORT POINTS

FIG 4-4
Enclosure and Support Requirements

- Protective Systems
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TYPE T "SPECIAL' 24 GAGE
THERMOCOUPLE WiRE

NINSULATION

FIG 4-5
Thermocouple Attachment to Conductor
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5 Evaluation of Test Results

5,.1 Normalizing Test Results

After equilibrium has been achieved, the final conductor temperature and the
ambient temperature may not match 90 C and 40 C respectively. The results of the
baseline and the fire protected cable system tests must be normalized using
equation 6 below. The conductor temperature shall be the hottest conductor
temperature at location 2 for the protective cable system and location 1 for
cable penetration fire stop. The final temperatures must be within the limits
established in Section 4,5,4 and 4,5.3,

I I (Ta'_-_Ta') (a2 + Tc) (6)
A(Tc- Ta) (a + Tc')

where
I test current at equilibriuia- amperes -

Tc hottest conductor temperature at center at equilibrium, C
Ta measured enclosure ambient temperature, C
It normalized current, amperes
Ta' normalized conductor temperature - 90 C
Ta' normalized ambient temperature - 40 C
alpha 234.5 for copper or 228.1 for aluminum

5.2 Ampacity Derating Factor

Using the normalized current, as determined from section 5.1, an ampacity
derating factor can be calculated using the results of the baseline test and the
protected cable system or cable fire stop. The ampacity derating factor (ADF) and
ampacity correction factor (ACF) shall be calculated using equations 7 and 8. The
user may find it may convenient to express the ampacity results as ampacity
correction factor (ACF) for calculation purposes. ACF is applied in a similar
fashion as conduit grouping factors and ambient temperature correction factor
as shown in ICEA P-46-426.

ADF = (Io -If) 100 (7)
, Io
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ACF - If (8)

Where

lo is the normalized current for the baseline condition, amperes
If is the normalized current for the passive fire protected cable

system or cable penetration fire stop system
ADF is the ampacity derating factor, X
ACF is the ampacity correction factor

Ampacity derating factors shall be expressed in conjunction with reference to its
baseline ampacity standard. This is especially important for cable penetration
fire stops where the cable installation method outside the wall has a major
influence on the resuleLtng derating factor. Cable Fire stop ampacity derating
factor is also restricted in terms of conductor size and material.

Examples illustrating how the ampacity derating factors must be expressed are
shown below.

(1) ADF - 18 %, Floor Assembly-Fire Stop Penetration, Product design
AAA, applied against ICEA P-46-426 "conduit in air ampacities" for
12 AWC aluminum or copper conductors and larger.

(2) ADF - 7 %, Wall Assombly Fire Stop Penetration, Product design AAA,
applied against ICEA P-46-426 "conduit in air ampacities" for 1000
kcmil copper conductors or 1250 kemil aluminum conductor and larger.

(3) ADF - 20 X, Fire Protective Material - Tray Application, Product
design BBB, when applied against ICEA P-54-440.

(4) ADF - 18 %, Electrical Separation Wrap - Free Air Drop, Product
design CCC, when applied against ICEA P-46-426 "in free air"
ampacities.

6 Documentation of Testing

The test report and the resulting derating factor shall include the following
documentation;

(1) Description of the tdst configuration

(2) Date of the test

(3) Location of the test

(4) Description of the test equipment and test Articles
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(5) Calibration docmentation of all thermocouples

(6) Qualification and certification for test personnel

(7) Test procedures used.

(8) Amp accity valuGs determined and acoompanying equilibration
temperatures.

(9) Provide quality control records for:

(a) Test article construction

(b) Qualification and certification for installation and
inspection personnel

(c) Identification and installation of fire barrier material

(d) Thermocouple locations

(e) Cables, size, type, and location

(f) Actual tray and conduit cable fill, and calculated depth of
cable fill as defined in ICEA P-54-.440

(10) Computer prineout and graphic results of the ampacity test

(11) All raw data

(12) 35 mm photographic coverage of the test project

(13) Documentation that product does or does not react at temperatures
below 900C.

(14) Documentation that moisture equilibrium has been achieved.
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EXCEPTIONS TO IEEE P848/D11

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

1. Section 5.2.4 states the conduit shall be 12 feet long and supported 18 inches
from each end.

Exception: The conduit is 20 feet long and supported 5 feet from each end.

Basis: The longer specimen will reduce the affects of heat transfer on the
measured temperature. Draft 12 states a minimum of 12 feet.

2. Section 5.3.1 references Figure 3 which shows the enclosure width 132 inches.

Exception: The enclosure width is 96 inches.

Basis: The enclosure will be used only for conduit; no trays will be tested so
the 96-inch enclosure will be sufficient.

3. Section 5.3.2.2 Part b states that 1-3 conductor 750 MCM copper cable will be used.

Exception: Three sinole conductor 750 MCMl cables will be bundled together to
simulate 1-3 conductor.

Basis: Draft 12 of the standard states that 3 single conductors can be used.

4. Section 5.3.2.5 states that Type K special grade thermocouples will be used.

Exception: Type T thermocouples with an accuracy of + .50C will be used.

Basis: Type T thermocouples verified to be within + .50C are more accurate than
the type K special grade. Draft 12 of the standard states that Type T
special grade thermocouples or a thermocouple of equivalent accuracy will
be used.

5. Section 5.3.2.5 states that three thermocouples will be used to determine the
conductor temperatures.

Exception: Nine thermocouples will be used. Three thermocouples will be used
in each conductor.

Basis: Draft 12 states that three thermocouples will be used in each vertical
plane.
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EXCEPTIONS TO IEEE P848/011 (CONTINUED)

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

6. Section 5.3.2.6 states the testing is to be sequential so that one conduit and
cable is to be used for all of the testing.

Exception Four 4" and four 1" conduits are being used for the test.

Basis: The same instrumented cable set for the baseline and derating tests for
each size conduit will be used as specified by draft 12. Different
conduit specimens will be used since each Thermolag configuration has a
30-day curing period after installation.

7. Section 5.3.2.6 states that moisture content in percent moisture will be made on
the Thermolag.

Exception: The moisture content measurement will be made using a hand-held
meter recommended by Thermal Science Incorporated (Thermolag
manufacturer). Reference Attachment D, Page D-1. This
instrumentation will not be traceable back to NIST.

Basis: Draft 12 states that the moisture content will be reported to ensure that
moisture equilibrium has been achieved.

. 8. Section 5.4.2 states the current value will be reported to 0.1 ampere, but no
accuracy is stated.

Exception: The accuracy for the current measurement will be +/- 1% of reading.

Basis: Draft 12 states an accuracy of +/- 0.5% instead of an absolute current
value. Per Attachment E, this value will be changed to +/- 1% in the
final issue of P848.

9. Section 5.4.3 states that the rate of change will not exceed +/- .55OC/hour.

Exception: A value of +/- .20C/hour will be used.

Basis: Draft 12 states the rate of change will be .20C/hour.

1O.Section 5.2.1 states that the cable will be a three conductor.

Exception: Four conductor cables will be tested in addition to the three
conductor cables.

Basis: The three conductor test has been completed, and inconsistent results R E 2
were obtained due to inductive heating caused by current imbalance. Use
of four conductor cables will eliminate the current imbalance and thus

A the inductive heating in the conduit.
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THERMAL SCIENCE INCORPORATED ACCEPTANCE CRITERIA FOR MOISTURE CONTENT
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February 23, 1993

Tennessee Valley Authority
LP-4H-C
1101 Market Street
Chattanooga, Tennessee 37402

Attention: Mr. William M. Roop, Jr.
Principal Electrical Engineer

Dear Mr. Roop:

In accord with the information presented in the operating instructions for the Delmnhorst
Moisture Meter, Model-DP, the manufacturer points out that even readings in the "red
zone" of the dial indicate a relatively low moisture content, such as in concrete. The
manufacturer further points out that a reading of 35 to 70 on the moisture meter usually
indicates a range of moisture content between 2 and 4%.

We recommend that for dry acceptance purposes, the THERMO-LAG 330 Prefabricated
Panels and Preshaped Conduit Sections be accepted when the Delmhorst Moisture
Meter (Model-DP) has a moisture meter reading of less than 70, on the 0 to 100 scale.

We also recommend that in all areas where THERMO-LAG 330-1 Trowel Grade Material
has been applied, that the same acceptance standard be used, a moisture meter reading
of less than 70 on the 0 to 100 scale of the Delmhorst Moisture Meter (Model-DP).

Yours truly,

B. E. Evans
Quality Control Manager

BEE/mls

Fax No: 615-751-8247 i

- THERMAL SCIENCE, INC. * 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314)
Telex: 209901 (Answar6ackt TSI UR) * Telecopiar (314) 349-1207

D-1
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MEMORANDUM FROM CORPORATE ENGINEERING
TO DOCUMENT THE CURRENT ACCURACY REQUIREMENT
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B44 93 0302 001

March 2, 1993 QA RECORD

R.L Morley, PSBlB-C

WATTS BAR NUCLEAR PLANT
AMPACITY DERATING TESTS FOR THERMOLAG FIRE BARRIER MATERIAL
CLSD JOB NUMBER 93-0501

The purpose of this memorandum is to confirm information given to
your C.L. Rutledge by K.W. Brown on March 1, 1993. During the
course of the review of revision 0 of the test plan for the
subject task, it was noted that accuracy requirements in Draft 12
of IEEE P-848 contain a typographical error.

Section 5.4.2 of draft 11 of the subject standard required that
the current be measured to within 0.1 amps. As was noted during
the March 1 review, the 0.1 amp requirement was a carry over from
an earlier draft in which only 3/c No. 6 AWG cables were
utilized. Subsequently, derating tests for fire protected
conduits were revised to require the use of a 4-inch conduit
containing 3-1/c 750 kcmil cables but the working group failed to
change the accuracy requirements to a percentage of reading.
Such an approach would better reflect the wide disparity between
the magnitude of current which would be required for No. 6 AWG
and 750 kcmil. Consequently, section 4.5.2 of draft 12 of the
standard was revised.

Our K.W. Brown is a member of IEEE/ICC Working Group 12-45 which
is preparing the standard. He has checked with other members who
were present at the February 22-23 meetings in Boston where draft
12 was prepared and has confirmed that the 0.5 percent limit
therein was an error. The requirement should have been to
measure current to a 1 percent accuracy. The Working Group has
already agreed to correct this section.

Therefore, section 5.3.10 of the test plan shall require that
currents during the derating tests are measured with an accuracy
of 1 percent.

Should you have any questions regarding the above please contact
me at 751-7501.

R.E. Miller
LP4H-C

cc: RIMS, MPF--
J.A. Krieg, LP4H-C
W.R. Roop, LP4H-C
K.W. Brown, LP4H-C
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TEST PLAN

WATTS BAR NUCLEAR PLANT
TESTING TO DETERMINE AMPACITY DERATING

FACTORS FOR FIRE PROTECTED CABLES

JOB NUMBER 93-0501

Revision 1

March 9, 1993

C. L. Rutledge
Project Engineer

,~ngineering eve
Section

I-/1 j ,

W. E. Jiol
QA Supervisor

Customer Approdal
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TEST PLAN

REVISION LOG

Job Number 93-0501

Revision Pages
Date Affected Description of Change Prepared By Approved

Rev. 0
03/0293 All Initial Issue C.L.Rutledae 1#'V'
Rev. I
03/09/93 2 Section 5.1.1 Revised description of C

test specimen

Section 5.1.2 Removed "and couplings"

3 Section 5.3.5 Revised description of

thermocouple locations

4 5.3.11 Add "+"

A-2 Revised drawing
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1.0 SCOPE

The scope of this test is to perform ampacity derating testing for
eight configurations of cable and conduit. Four one-inch and four
four-inch conduits with various cable configurations will be tested.
The testing will be conducted in a temperature stable enclosure and
the enclosure temperature, conductor temperature and current will be
measured and recorded. This testing will be performed in accordance
with P848 Draft 11. Reference Attachment C, pages C-1 through C-45
for a copy of the standards (drafts 11 and 12) and Attachment C, page
C-46 and C-47 for a list of the exceptions to draft 11 of this
proposed standard.

2.0 REFERENCES

2.1 CLS-QAP-1.1 "Organization"

2.2 CLS-QAP-4.1 "M & TE Calibration Program"

2.3 CLS-QAP-4.7 "Engineering Services Program"

2.4 ANSI N45.2-1971 "Test Control"

2.5 10 CFR 50 Appendix B "Quality Assurance Criteria for Nuclear Power
Plants"

3.0 QUALITY ASSURANCE

3.1 Test Equipment

All test equipment and instrumentation to be used in the performance
of this test program shall be calibrated in accordance with
applicable standards and QA procedures and will conform to applicable
portions of ANSI N45.2 and 10 CFR 50 Appendix B except the moisture
meter described in Steps 5.3.3 and 5.3.14. Standards used in
performing all calibrations are traceable to the National Institute
of Standards and Technology (NIST), natural physical constants, or
commercially accepted practices.

3.2 Personnel and Procedures

All personnel, procedures, and instructions used in the performance
of this test program shall comply with the applicable requirements of
the Central Laboratories Services Department (CLSD) Quality Assurance
Program.

-1-
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4.0 RECEIPT INSPECTION

4.1 Tagging

Each conduit configuration shall have a tag attached for
identification. The tag shall bear a unique number with the
following format, XX-YYYY-Z where XX- YYYY is the job number and Z
denotes the individual test sample. All data associated with the
conduit configuration will be identified by this number.

4.2 Inspection

The conduit and cable will be inspected to ensure they are free from
any physical defects that will prevent testing from being performed.

5.0 TEST PROCEDURE

5.1 Preparation of Test Specimens

5.1.1 Four 20-foot conduit test sections each for one-inch and four-inch J REV r
conduits will be prepared.

5.1.2 Weigh a minimum of one 20-foot section of each one-inch and four-inch R E V
conduit to obtain an approximate weight of the conduit.

5.1.3 Measure the circumference of one of the four-inch and one of the
one-inch conduits. This will be used to calculate the thickness of
the Thermolag and Thermolag with upgrade after it has been applied to
the conduit.

5.1.4 Each section of conduit shall be supported 60 inches from each end
and shall be thermally isolated from the conduit. This shall be
accomplished by installing a mineral fiber blanket and/or blocks of
wood to form a thermal break.

5.1.5 Each of the following configurations will be prepared.

1) One-inch conduit with no Thermolag (baseline)
2) One-inch conduit with 1/2-inch Thermolag
3) One-inch conduit with 1/2-inch Thermolag and 1/4 inch upgrade
4) One-inch conduit with 1/4-inch Thermolag and 1/4-inch upgrade
5) Four-inch conduit with no Thermolag (baseline)
6) Four-inch conduit with 1/2-inch Thermolag
7) Four-inch conduit with 1/2-inch Thermolag and 1/4-inch upgrade
8) Four-inch conduit with 1/4-inch Thermnolag and 1/4-inch upgrade

TVA Nuclear Engineering will supply personnel to assemble these test
configurations.
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5.2 Preparation of the Test Facility

5.2.1 An enclosure shall be constructed so that the temperature around the
specimen shall be controlled at the test temperature of 400C +
20C. Some induced air movement within the enclosure is necessary to
achieve uniform steady-state temperatures, but care will be taken to
avoid direct air currents against the test specimens. Method of
ambient temperature control within the test enclosure is important and
care will be taken to avoid any additional heat loading on the cables
by radiation from heat sources.

5.2.2 The temperature inside the enclosure shall be measured at no less than
three places one foot from the specimen and in the horizontal plane of
the test specimen. The temperature of the enclosure will be taken as
the average of the steady state measurements.

5.3 Test Procedure

5.3.1 Weigh the conduit and Thermolag configurations. Record the information
in the log book.

5.3.2 Measure the Thermolag circumference at 20 places along the length of
each conduit and average the data. Using the baseline measurement,
calculate the Therrnolag thickness. Record the information in the log
book.

5.3.3 Measure the moisture content of the Thermolag using a hand held
moisture meter. Measurements will be taken on the top and bottom
exterior of the conduit at the midsection. This measurement shall be
made a minimum of two times. The first measurement shall be at least
24 hours prior to beginning the test and the second measurement shall
be within four hours of beginning the testing. The moisture instrument
is not traceable to NIST.

5.3.4 One three conductor #6 AWG shall be prepared for the one-inch conduits
and single conductor 750 KCM copper cables shall be prepared to
simulate a three conductor cable for the four-inch conduits. The same
prepared cables will be used for testing each configuration of conduit
and Thermolag.

5.3.5 Thermocouples with be installed in three locations as shown in | r EV 1
Attachment A, page A-2. The outer jacket will be split or a flap cut,
and the inner insulation for each of the conductors will be split or a
flap cut. The thermojunction for the thermocouple (24 gage, Type T
with an accuracy of + 0.50C) will be inserted into the strands of
each of the three conductors. The slit/flap will be resealed with a
single layer of spiral wrap of electrical tape. This configuration will
have a total of nine thermocouples for each test specimen. The
thermocouple lead wires shall be bundled in the center of the three 750
mcm conductors. The cable and thermocouples shall be tied with tape or
stainless steel bands every two feet.
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5.3.6 The cables with the thermocouples installed shall be pulled into place
in the conduit.

5.3.7 The cables shall be connected as a single series electrical circuit,
which contains all conductors in the system.

5.3.8 The cables which penetrate the end of the conduit shall be wrapped with
thermal insulation. Electrically heated tape may be used to allow the
end of the cable to be adjusted to keep the two outer thermocouples
within 40C of the center.

5.3.9 Seal the ends of the conduit with insulation material.

5.3.10 The circuit shall be energized with 60 Hz, single phase alternating
current sufficient to reach a steady-state temperature of 90'C at the
hottest single point monitored at location two. (Reference Attachment
A, page A-2.) The current values measured shall be reported to the
nearest 0.1 ampere, and will be accurate to + 1% of reading.

5.3.11 The temperature measurements will be recorded on a data logger and at
intervals no greater than 1 minute. The current in each test circuit
shall be adjusted to achieve a hot spot conductor temperature of 900C
+ 1.10C at location #2. The average temperatures at locations #1 and | R EV I
#3 shall be within + 40C of the average temperature readings at
location #2.

5.3.12 The system will be considered to be in steady state condition when a
three-hour period has elapsed since any perturbation of the system
occurred (current adjustment, box temperature change, additional
insulation placed on ends, etc.) and the rate of change of the average
of all monitored conductor temperatures in that circuitry does not
exceed + .20C. Readjustment of the current flow to a circuit in order
to maintain a given amperage value is not to be considered a
perturbation.

5.3.13 In order to statistically assure thermal equilibrium, the conductor
temperature will be averaged at each sampling period and a linear
regression analysis performed on the data obtained from that and all
other averages taken of the preceding 60-minute period. The slope of
the line will be in 'C/hour. As soon as the absolute value of the
slope of these data becomes less than 0.2, equilibrium has been
reached. Reference Attachment B for a detailed procedure for performing
this analysis. This will be performed using computerized data retrieval
and analysis. (Reference Attachment A, page A-1 for test setup.)

5.3.14 Measure the moisture content of the Thermolag using a hand held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made within four
hours of completing the test. The moisture instrument is not traceable
to NIST.
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6.0 REPORT

6.1 Final Report

The final report shall describe the test requirements, report the
results of the tests, and reference procedures and test instructions
required to perform this test plan. The following information
specifically shall be included.

1. Description of the test configuration.j

2. Date of the test.

3. Location of the test.

4. Description of the test equipment and test articles.

5. Calibration documentation of all thermocouples.

6. Qualification and certification for test personnel.

7. Test procedures used.

8. Ampacity values determined and accompanying equilibrium
temperatures.

9. Description of:

a. Test article construction

b. Installation and inspection procedure

c. Identification and installation of fire barrier material

d. Thermocouple locations

e. Cables, size, type, and location

10. Computer printout and graphic results of the ampacity test.

11. All raw data.

12. 35mm photographic coverage of the test project.

13. Provide a chronological log (Event Log) of all activities from
receipt of materials through final test report.

-5-
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6.2 Anomalies

All abnormal or unusual occurrences related to the performance of the
test instrumentation, test fixtures, or test specimens shall be
reported as an anomaly. This shall also include deficiencies in test
methods, procedures, instructions and any deviation from the test plan.

A notice of anomaly report shall be initiated and forwarded to the
customer once an anomaly has been identified. All anomalies shall be
investigated, their impact on the test shalj be established, and
corrective action acceptable to the customer accomplished prior to
continuation of any testing. Final customer acceptance shall be
documented by the customer's approval of the notice of anomaly report.

7.0 ATTACHMENTS

7.1 Attachment A - Test Setup

7.2 Attachment B - Linear Regression Fit Method

7.3 Attachment C - Drafts 11 and 12 of IEEE P848 and Exceptions to Draft 11

7.4 Attachment D - Thermal Science Incorporated Acceptance Criteria for
Moisture Content

7.5 Attachment E - Memorandum from Corporate Engineering to document the
current accuracy requirement

0186T
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ATTACHMENT A

TEST SETUP
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TEST SET-UP FOR ONE
CONDUIT AND CABLE ARRANGEMENT

TYPICAL OF TWO
CONDUIT

CONDUCTOR UNDER TEST

CURRENT

S~LX ROE

DATA LOGGE7"R

293AG,3C

INPUTS 1, 2 AND 3 AVERAGED AND USED TO CALCULATE UNEAR REGRESSION.
EACH CONDUCTOR WILL HAVE A THERMOCOUPLE INSTAULED IN IT. THIS
WILL LYELD A TOTAL OF NI NE TEMPERATURES TO BE AVERAGED.
THE SLOPE OF THE UNE MUST BE LESS THAN THE ABSOLUTE VALUE OF 0.2
INPUTS 4, a AND eAVERAGED FOR ROOM TEMPERATURE 40 DEG C +/-2 DEG C
INPUT 71S THE CURRENT MEASURED IN THE ORCUIT BY MEANS OF A CURRENT TRANSFORMER
AND CURRENT TRANSDUCER.

C:\FL\CINDY\9MO5O1 4. 1WGA-1
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THERMOCOUPLE LOCATIONS

LOCATION 2

1 i L

( t 9 ITHERMOCOUPLE GOES ON THE CONDUCTORS
ONE ON EACH CONDUCTOR AT EACH LOCATION.

ENCLOSURE WALLS A MINIMUM OF 1 8 INCHES FROM THE SUPPORTS
SUPPORTS LOCATED 5 FEET FROM EACH END.

* THE POSITION OF LOCATION #2 THE CENTER THERMOCOUPLE. MAY BE CHANGED RELATIVE
TO THE END OF THE CONDUIT 0 E NOT AT THE CENTER OF THE CONDUIT SECTION).
THE POS1TION OF THE THERMOCOUPLES AT LOCATIONS #1 AND #3WILL BE 36 FROM
LOCATION #2 THE APPROXIMATE LOCATION OF THE THERMOCOUPLES WITHIN THE TEST
SECTION WILL BE NOTED IN THE LOG BOOK

A-2
C:\FL\CINDBY\90501 l.DWG

RFV 1'

LOCATION .OCATIN
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ATTACHMENT B

LINEAR REGRESSION METHOD
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As an example the least-squares technique, consider the
conduit in Attachment A, page A-1. At each sampling time,
an average temperature of 9 thermocouples will be
calculated. This value will then be added to the top of an
array large enough the hold 60 minutes worth of these
averages, and the oldest value discarded. A linear regression
fit is then performed on the array. When the next data sampling
is completed, the entire process is repeated, thus yielding a
linear regression fit of the data from the previous 60 minutes.
As each new data point is added to the array, all previous ones
are shifted down on time increment until each is finally
discarded due to the fixed size of the array.

Y=mX+b XZX/n
Y= ZY/n

Z XZY

ZXY- n
m= 2

2 (EX) 2
ZX - n

b = Y -mX
WHERE:

X=AVERAGE CONDUCTOR TEMPERATURE (DEG C)

Y=TIME INCREMENT (MIN)

M=SLOPE OF LINE(DEG C/MIN)

B=Y-AXIS INTERCEPT 9DEG C) C:\AFL\CNOY\90501 COG

B-i
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ATTACHMENT C

DRAFTS 11 AND 12 OF IEEE P848 AND EXCEPTIONS TO DRAFT 11
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ATTACHMENT 2

April 6, 1992
.j

All rights reserved by the Institute of Electrical and Electronics Engineers, Inc.
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PROCEDURE

for the Determination

of the

AMPACflY DERATING OF IRE PROTECTED CABLES

DRAFT 11

April 1992

INTRODUCTION

Many installations incorporate individual or grouped cables which do not limit the flame
propagation under fire conditions. This deficiency can be attributed to conventional
cable constructions, such as polyethylene insulated PVC jacketed control cables; which
were popular in the sixties and early seventies. Such cables do not meet the flame
spread criteria when subjected to the vertical tray flame test which has been accepted in
one form or another. Other installations, which fall in the same category include metal
sheathed or armored vertical shaft cables with overall polyethylene jacket and secured
with clamps at various intervals. Polyethylene jacket is used because of its high resistance
to creep under pressure in the clamp area to support the sheer weight of the cable.

The foregoing installations include industrial, commercial, marine, nuclear or fossil
generating stations and others.

To retard the flame propagation properties of cables in cable trays, protective coatings
are applied either along the entire length of the cable(s) or in certain sections as deemed
necessary. The flame retardant coatings may be in a form of tapes, blankets, liquids or
mastics applied to individual or to grouped cables, both for retrofitting existing
installations br for new installations.

1. PURPOSE

The purpose of the standard is to provide a test procedure which may be used to
determine the ampacity deratixg required for fire protected cables in conduit, in
penetrations (fire stop) and in cable tray systems.

1
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2. SCOPE

This standard provides a detailed procedure for determining the ampacity derating
required for fire protected cable systems. The tests are intended to be used to
determine the ampacity derating of fire protected systems which is to be applied
to the ampacity of cables determined by standard methods such as ICEA P-46-426
Power Cable Ampacity Volumes 1 & 2, and ICEA P-54-440 Cables in Open-top
Cable Trays.

2.1 General

The procedure presented in this standard includes the principles and methods of
testing. This test procedure will provide the ampacity derating of a fire protected
cable system.

2.2 Applicability

Fire protected cable systems outlined herein are intended for use in power
generating stations, both nuclear and fossil, as well as other applicable commercial
and industrial installations, both outdoors and indoor. The categories of cables
include, but are not limited to: power, control, and instrumentation including
signal and communication cables. Testing of flame retardant coatings on
horizontal cables will qualify the coatings for all orientations. The tests as
described herein are intended to be used in determining the derating factor, which
may be required for fire protected cables in conduits and trays. The ampacity of
the cable in raceway will typically have first been determined using accepted
practices such as ICEA P-46-426 Power Cable Ampacities Volumes I and II, and
ICEA P-54-440 Cables in Open-Top Cable Trays.

The user of flame retardant coatings is cautioned to determine that the coating is
compatible with the cable materials with which it comes in contact and with the
environment in which it is installed. The user may specify tests in addition to
those specified in this standard to reflect the installation conditions, e.g., for
nuclear stations, the user may wish to add irradiation test or effects of added
weight; or for outdoor installations, the user may wish to add a U.V. resistance
test.

3. DEFINITIONS

These definitions establish the meanings of words in the context of their use in
this standard.

2
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Alire Protected Cable Systems

Cable systems to which an application of a flame retardant barrier, fire resistive
barrier or coating (flame retardant coating) to protect cables from fires from any
cause has been applied.

Flame Retardant Coatings

A material applied to a completed cable or assembly of cables to prevent the
propagation of flame when exposed to a flame source. Flame retardant coatings
include tapes, blankets, liquids, flame retardant mechanical system or mastics.

Passive Fire Protection Systems

Systems which embody fire resistant construction such as coatings, barriers, walls,
and penetrations (fire stops) as opposed to water sprinkler systems or gaseous
extinguishing systems.

Through-Penetration Fire-stop

A specific construction of devices, fill materials, or both, designed to resist the
penetration of fire through those openings in fire resistive floors or walls that are
intended to accommodate electric cables, raceways and mechanical service
penetrations.

Ampacity Derating Factor

A factor applicable to the ampacity rating of a cable (or other device) to account
for the adverse affects of some installation or environmental condition.

Raceway

Any channel that is designed and used expressly for supporting or enclosing wires,
cables, or bus bars. Raceways consist primarily of, but are not restricted to, cable
trays and conduits.

-Cable Tray

A continuous rigid structure used to support cables. Cable trays include ladders,
troughs, channels and other similar structures. Conduits are not included in this
category.

3
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Enclosures

A surrounding case or housing used to protect the contained equipment and
prevent personnel from accidentally contacting live parts.

4. REFERENCES

The following standards were used as references in preparing this standard and
may be useful in the interpretation of its meaning:

ICEA P46-426/IEEE S-135
Power Cable Ampacities, Vols. 1 and 2 Dated 1962 (Reprinted in 1984).

ICEA P-54-440/NEMA WC-51
Ampacities - Cable in Open Top Cable Trays. Dated 1986.

5. TEST DESCRIPTION

5.1 General

This section describes the method for determining ampacities of cable passing
through single tray and conduit with and without a passive fire protection system-

5.1.1 Applicability

This method shall be applicable to a single cable or groups of cables
enclosed in a passive fire protection system. Cables may be
contained in a raceway or as dictated by the actual installation.

.5.1.2 Method of Testing

Ampacity derating for cables of a passive fire protective system shall
be by testing. Testing shall be performed using the configurations
depicted in Figures 1 and L As an alternative, tests may be
performed using representative assembly which can be analyzed to
show its applicability to-actual installed conditions. Results are also
applicable for 1000 volts and higher rated cables.

4
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5.2 Test Specimens

5.2.1 Cable Selection

The cable to be utilized is chosen as one which is representative of a
wide range of cables. The selection of a 3 conductor cross link
polyethylene insulated, #6 AWG 600 volts copper cable with an
overall chlorosulfonated polyethylene (i.e. hypalon) jacket was
chosen as representative.

5.2.2 Cable Fill

Cable fill is the ratio of cable area to the inside area of the tray
expressed in percentage. A 40 percent cable fill, as determined
from actual measurement shall be used for cable trays.

5.2.3 Cable Layout

The length of both the conduit and the tray shall be twelve feet.
One to two feet of cable shall extend out each end and shall be
wrapped with unfaced fiberglass blanket insulation (or electrically-
heated tape) as necessary to eliminate heat flow out of raceway
ends.

5.2.4 Conduit

The conduit system shall be 4 inch and 1 inch steel rigid conduit, 12
feet long supported every 18 inches from each end by a horizontal
piece of "H"-shaped or 2" x 2" square structural tubing.

5.2.5 Tray

The tray shall be a 4 inch deep, 24 inch wide ladder-back steel cable
tray 12 feet and support similarly to the conduit system. The tray
and conduit systems, if tested together, must be at least 36 inches
apart along their lengths.

5.2.6 Through-Penetration Fire-stops

A through-penetration fire-stop intended for installation in a fire
resistive floor assembly, wall assembly, or both, is to be installed in a
wall section so that the electrical cables pass horizontally through
the wall. The through-penetration fire-stop is to be installed in

c-7
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accordance with all requirements specified for the fire-stop being
tested. -

The sample wall section is to be representative of that specified for
the through-penetration fire-stop. The thickness of the wall section
is to be equal to the maximum thickness of the fir-estop system or
device. The size of the through opening in the wall section is to be
representative of the through opening size specified for the through-
penetration fire-stop.

The fire protective system is to be installed around the electrical
cable(s) and raceway(s) in accordance with all requirements
specified for the system.

5.3 Test Facility

5.3.1 Test Room

The ampacity test shall be conducted in an enclosure as defined in
Figure 3. The test specimen shall be suitably enclosed such that
temperature around the specimen shall be controlled at the test
temperature of 400C±20 C. The enclosure surrounding the test
specimen shall be of even temperature, but must not cause drafts on
the test specimen. The temperature inside the enclosure. shall be
measured at no less than three places one foot from the specimen,
and in the horizontal plane of the test specimen. The temperature
of the enclosure shall be taken as the average of the steady state
measurements.

5.3.2 Cable Installation

5.3.2.1 Tray

The tray is to be loaded with three conductor #6 AWG, 3/c
copper cable, with an overall chlorosulfonated polyethylene
jacketL The tray fill should be based on 40 percent fill.

Tray cables should be installed in an orderly, symmetric manner,
so as to limit the flow of air through the bundle, and to facilitate
inter and intra-laboratory repeatability of these tests. The
cables shall be connected as a single series electrical circuit,
which contains all conductors in the system. The tray is to be
supported by two horizontal pieces of "H'-shaped or a suitable
support system, located as shown in Figure 3. A 3" x 25" piece

6
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of 1" thick mineral fiber blanket shall be placed between the
tray and support system to form a thermal break. Thermal
insulation (e.g., fiberglass or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
tray to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40C of the
average for location 2 to minimize axial heat flow.

5.3.2.2 Conduit

Since the application of the fire protection system may result in
differing derating for different conduit sizes, two sizes of
conduits shall be tested:

(a) 1 inch rigid steel conduit with one 3/c No 6 AWG
copper cable

(b) 4 inch rigid steel conduit with one 3/c, 750 Kcmil
copper cable

Derating for both sizes shall be reported. Lowest factor shall be
used for ampacity derating. The bundle shall be instrumented
with thermocouples as shown in Figure 2, tied with wraps every
2 feet, and pulled into position in the conduit The cables shall
be connected as a single series electrical circuit, which contains
all conductors in the system. The conduit is to be supported by
two horizontal pieces of "H" shaped or 2" x 2" structural square
tubing with a minimum of 36 inches clearance from the tray or
walls of the enclosure. The attachment points between the
conduit and the supporting beam are to be insulated with 1"
thick mineral fiber blanket to form a thermal break similar to
the tray' system. Insulation (or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
conduit to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40 C of the
average for location 2, to minimize axial heat flow. In other
words, the ends should be close to the same temperatures as the
middle, thereby minimizing axial heat flow.

7
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5.3.2.3 Through-Penetration Fire-stops

The electrical cable(s) and raceway(s) penetrating the sample
wall section are to be representative of those specified for the
through-penetration fire-stop and are to be of sufficient length
to project a minimum of 24 inches beyond both sides of the wall
section. For this purpose maximum thickness of fire-stop shall
be measured. Thermocouples on the electrical cables in
through-penetration fire-stops are to be located so that
temperatures are measured in the interior of the fire-stop and at
the fire-stop mid-depth as in figure 5.

5.3.2.4 Orientation

The test specimens shall be mounted and the tests run in the
horizontal direction so as to eliminate any possibility of a
"chimney-effect" which could cause air movement within the
system.

5.3.2.5 Thermocouple Placement

Thermocouples (24 gage, Type K [Special Grade] Chromel-
Alumel, accuracy ±1.15'C) shall be installed by slitting the cable
insulation and jacket and placing the thermojunction. in intimate_
physical contact with the conductor strands, as illustrated in
Figure 4. The cable shall then be restored as closely as possible
to its original condition, and the slit sealed with a single-layer
spiral wrap of electrical tape. Since the test is evaluating the
temperature at the hottest position, rather than the average of
all thermocouples, the cables within the bundle have been
instrumented, instead of those near the outside. For both the
conduit and tray systems, thermocouples shall be placed at each
of three vertical planes along their lengths, as illustrated in
Figures 1 and 2. The tray system shall be instrumented with 13
thermocouples at each plane, for a total of 39 thermocouples,
and the conduit system shall be monitored with 1 thermocouple
at each plane, for a total of 3 thermocouples.

5.3.2.6 Installation of Passive Fire Protection Systems

The tray and/or conduit is to be lifted off it's support after the
completion of the baseline test, the passive fire protective
system applied in accordance with the manufacturer's
instructions, and the entire assembly lowered onto the horizontal

8
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support, thereby minimizing any heat sink effect from the
support system. After installation, the passive fire protection
system shall be allowed to equilibrate (or cure) to a state of
constant moisture content, if applicable. Moisture content (in

terms of percent moisture) shall be taken 4 hours or less before
the test is begun and within 4 hours after completion of the test,
using either a hand-held moisture meter, or standard 120'C
oven-dry methods). Such moisture determination is to be made
on the top and bottom exterior surfaces of both the tray and
conduit systems at their mid-length, and the results of top and
bottom averaged.

5.4 Test Procedure

5.4.1 Baseline Evaluation

At least one baseline experiment for each system (conduit and
tray) using Sections 5.4.2, 5.4.4, and 5.4.5 shall be conducted to
establish the cable ampacity prior to application of the fire
protective system. The ampacity value measured should be
compared to the IEEE-ICEA Power Cable ampacities
standards.

5.4.2 Current

The circuit shall be energized with 60 Hz, single phase
alternating current sufficient to reach a steady-state temperature
of 90'C at the hottest single point monitored at location 2 (see
Figures 1 & 2). Tne current values measured shall be reported
to the nearest 0.1 ampere. The use of a constant-current
amplifier is highly recommended as a power source, since the

increasing temperatures of the conductor circuit cause resistance
changes. Alternatively large variable transformers may be used,
with constant readjustment to maintain a set current flow.

5.4.3 Temperature Measurement

All temperatures shall be recorded at intervals no greater than 1
minute. The current in each test circuit shall be adjusted so as

to give an equilibrium temperature of 900C±1.1C at the hottest
point monitored within location #2 (those located at the center
of the system). The average temperatures of thermocouple
locations #1 and #3 shall be within ±40 C of the average of
thermocouple location #2. Each cable circuit shall be

9
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considered to be in steady state condition when a three-hour
period has elapsed since any perturbation of the system
occurred (current adjustment box temperature change,
additional insulation placed on ends, etc.) and the rate of
change of the average of all monitored conductor temperatures
in that circuit does not exceed ±0.550 C for the conduitl and
±0.350C for tray'. Re-adjustment of the current flow to a circuit
in order to maintain a given amperage value is not to be
considered a perturbation.

In order to statistically assure thermal equilibrium, the conductor
temperatures should be averaged at each sampling period and a
linear regression analysis (least-squares fit) performed on the
data obtained from that and all other averages taken over the
preceding 60 minute period. The slope of the line obtained will
be in units of 'C/hour. As soon as the absolute value of the
slope of these data becomes less than 0.55 (conduit) or 0.35
(tray), equilibrium has been reached. The degrees of freedom
obtained by averaging many thermocouple locations (3 for
conduit, 39 for tray), allows the precision to exceed the +1.10 C
limit of any one thermocouple. The only practical method of
obtaining the required accuracy in determining thermal
equilibrium is through the use of computerized data retrieval.

As an example of the least-squares technique, consider the tray
system in Figure 1. At each sampling time, an average
temperature of thermocouples 1 through 39 will be calculated.
This value will then be added to the top of an array large
enough to hold 60 minutes worth of these averages, and the
oldest value discarded. A linear regression fit is then performed
on the array and presented on the video screen to the operator.
When the next data sampling is completed, the entire process is
repeated, thus yield a linear regression fit of the data from the
previous 60 minutes. As each new data point is added to array,
all previous ones are shifted down one time increment, until
each is finally discarded due to the fixed size of the array.

1 Chosen as the 95% confidence limits for Special Grade, Type K thermocouples at
900C.

10
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LINEAR REGRESSION (LEAST SQUARES METHOD) FIT:

,)
Y = mX + b

BOXY- EXEY
n

EX2- (EX)2

n

b = Y- mX

Where:
Y = Average Conductor Temperature (0C)
X = Time Increment (min)
m = Slope of line (C/min)
b = Y-Axis intercept (0C)

5.4.4 Enclosure Temperature

The temperature within the test enclosure shall be controlled to
400C ±20 C. Some induced air movement within the enclosure is
necessary to achieve uniform steady-state temperatures, but care
must be taken to avoid direct air currents against the test specimens.
Method of ambient temperature control within the test enclosure is
important and care must-be taken to avoid any additional heat
loading on the cables by radiation from heat source.

6. EVALUATION OF TESTS

By a simple comparison of the baseline and test specimen ampacities, a derating
factor can be calculated.

Data Interpretation: Ampacity Derating Factor

The maximum current carrying capacity shall be determined by derating applied
as dictated by the test. The derating factor as determined by the test is to be
calculated as follows:

11
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% Ampacity Derating Factor = (I - If)/ 10 x 100

Where:
Io = Current in amperes required to attain a temperature

of 90 0C for the baseline (un-protected) system.
However, if Io is larger than published ampacity i.e.
ICEA P46-426, P-54-440 then published ampacity
shall be used for Lo.

i= Current in amperes required to attain a temperature
of 90 0C for the system as protected by the passive
fire protection system.

7. DOCUMENTATION OF TESTING

Following the procedure outlined in this standard, provide percentage ampacity
derating and record the following specific data.

* Description of cables and raceway, if different from specified herein.

* All thermocouple data

* All current and voltage values

- Current and conductor temperature values observed at equilibrium

* Weight of passive fire protection system (lb/ft)

* Average thickness of fire protective system (inches)

* Details of installation of fire protective system

The documentation of records shall be provided in the form of a FINAL
REPORT. The report shall contain for permanent record all information
pertaining to the test including the Test Plan, laboratory notebook, all raw data,

interpretations, and observations. The report shall provide the.documnentation of
all the above parameters and evidence of calibration to NIST standards for
equipment used in obtaining this data (including before and after calibration of

thermocouples), and appropriate resolution of any test anomalies. All
calculations, conclusions or interpretations shall have been checked and approved

by authorized individuals certified by the testing organization to be knowledgeable
of the techniques used.

12
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Type K, 'Speclar
Chromel-Aiumel, 24 Gage
Thermocouple Wire

Insulation

NOTE:

To attach thermo-junction to copper conductor, make an approximately 2 inch

long slit in the outer wrap, expose the three conductors, locate the conductor to

be instrumented, make a 1 inch slit in the insulation and insert the
thermocouple junction in contact with the strands. Close the slit, reposition the
wouter wrap and seal with a spiral wind of a single layer of glass-reinforced
electrical tape.

Figure 4
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Foreword

(This Foreword la not a part of IEEE Std. P 848/01 2, IEEE Standard - Proooduro for tho Outurminatiurn of tho Atripaully Darating
of Fire Proteoted CableO

Many cable installations in nuclear and fossil fuel generating stations require
th e installation of fire stop, fire protective materials, coating, and
electrical separation wrap materials over the cables or the raceway for fire
protection or electrical separation purposes. lOCFR50 Appendix R for nuclear
plants may require some electrical circuits enclosed in a fire protective
material. IEEE 634-1976 specifies requiremencs for cable penetration fire stops
at fire raced walls and floors, Compliance with IEEE 384-1992 may require
installation of a wrap material over free air-drop cables or solid covers on
cable trays.

Building codes for commercial and industrial facilities in some states require
power cables, used in emergency power syseems, to remnain functional during a fire
exposurt. This may also necessitate the use of the fire protecttve material.

As discussed in IEEE 422 and IEEE 690, utility generating stations use cable
ampacities provided in ICEA P-46-426 for conduits, spaced cable tray
installations and duct bank installaclons. ICEA P-54-440 is used for cable
installation in random filled open-top trays, Commercial, industrial and non-
utility owned generating stations utilize cable ampacities published in NFPA-70
(National Electric Code), The National Electric Code permits tha use of ICEA P-
46-426 and ICEA P-54-440 under the direction of engineers

Fire-protection related products may reduce the heat transfer characteristics
associated with the ampacicies provided in ICEA P-46-426 and ICEA P-54-440. In
fuLute revisions, these ampacity standards may incorporate these new installation
conditions on cable ampacity l Not all products, however, may be covered by
changes in the autpacit:y standards due to their limited use to the generating
station market. Hence, ampacit:y teuLing tl det:erwinc ampacity derating of fire
protected cable systems is necessary,

Several analytical cable ampacity methods are listed in the bibliography to
address fire stops, tray enclosure materials, and cablel wrap material. The user
may consider the applications of these analytical methods to avoid testing of
minor differences in the installation of a given product.

Copyright 9 1993 ITEL. All rishho rLeered
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1 Overviev

1.1 Purpose. The purpose of this standard is to provide a test

procedure for use in establishing the ampacity or ampacity dorating

factor for cables installed in fire protected conduits, trays, or

free air-drops, cable penetration fire stops, or electrical

separation wrap systems.

1.2 Scope. This standard provides a detailed test procedure for

determining the ampacity or derating factor in the following cable

installation configurations:

(1) Block-out or sleeve ty-pe cable penetration fire stops,

(2) Conduits covered with a protective material.

(3) Tray covered with a protective material.

(4) Tray directly covered or euated wit:h a fire--rutardarit rmaterial,

(5) Free-air drops enclosed witih a protective material.

The standard is applicable to cables Installed and sized to ICEA P-46-426

for conduits and free air drops, and ICEA P-54-440 for cable tray, ICEA P-

46-426 does provide ampacitles for cables in a tray with a fixed spacing

and may be used for cable penetration fire stop configurations only.

This standard does not endorse the use or or provide application guidance

for the Installation of cable penetration fire stops and fire protective

materials. Cable designs are available which can withstand and remain

functional during direct exposure to a fire. The user should refer to IEEE

634 for the qualification requirements of cable penetration fire stops.

Copyri&ht Q 1993 IE5I. ALl righLa raearvod
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4th Edition.
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Transmission and Distribution of Electrical Energy. Washington, D.C.: National
Electrical Manufacturers Association, 1990. ICA S-66-524 (NEMA WC 7-1988).

Ethylene Propylene Rubber-Insulated Wire and Cable for
Distribution of Electrical Energy, Washington, D.C.:
Manufacturers Association, 1989, ICEA S-68-516 (NEMA WC

the Transmission and
National Electrical

8-1988),
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Manufacturers Association, 1962. Reprinted by IEEE under S-135. ICEA P-46-426.

ICEA Standard for Ampacities - Cables in Open-Top Gable Trays. Washington, D.C.
National Electrical Manufacturers Association, 1991; NEMA WC-51, ICEA P-54-440.

IEEE Std. 384-1992, IEEE Standard Criteria for Independence of Class 1E Equipment
and Circuits.

IEEE Std. 422-1986, IEEE Gtuide for the Design and Installation of Cable Systems
in Power Generating Stations.

IEEE Std. 690-1984, IEEE Scandard for the Design and Installation of Cable
Systems for Class IE CircUits in Nukiclear Power Generacting Scations.

IEEE Std. 634-1978, IEEE Standard Cable Penecration Fire Stop Qualification Test,

Rubber-Insulated Wire and Cable for the Transmission and Distribution of
Electrical Energy. Washilngton, D.C. ; National Electrical Manufacturers
Association, 1980, ICEA S-19-81 (NEMA WC 3-1980).

The National Electric Code, National Fire Protection
Quincy, MA.'

Associa&io-n, NFPA 70-1990,

f
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3 Definitions

3.1 ampacity derating factor: A numeric value representing the fractional

reduction from a base ampacity cable rating. Ampacity derating factors are

associated with specific installation conditions riot presently addressed
in the base ampacity.

3.2 ampacity correction factor: A numeric value equal. to onc minus the

ampacity derating factor,

3.3 cable penetration fire atop; Mlacerial, devices or an assembly of parts

providing ;cable penetrations through fire-rated walls, floors, floor-

ceiling assemblies, nnd maintaining required fire rating,

3.4 cable tray: A raceway resembling a ladder and usually constructed of

metal. Other styles of trays include solid-bottom, and channel type.

3.5 fire protected cable systems: Cable syutcomis to which a fire protective
enclosure maLerl4l has been applied either in direct contact with the

cables or applied over tlhe raceway to protect cables from fire.

3.6 fire retardant coatings; Manterlal applied along Lhe leugUlt of cables or in
localized areas, as deemed necessary, to retard the flame propagation

properties of cables in trays,

3.7 raceway: Any channel that is designed and used expresssly for supporting or

enclosing wires, cable or bus bars. Raceways consist primarily of, but are

not restricted to, cable trays and conduit.

4 Test Description

4.1 General

4.1.1 Applicability This method shall apply Lo Cables

manufactured in accordance with either ICEA S-66-524, ICEA S-19-81, or

ICEA S-68-516 and rated either 600, 2 000, 5 000, 8 000, or 15 000 V. This

test is limited to cables installed in the following configuratiotis:

(1) Tray with a fire protected cable system where cables arc arranged

consistent with IGEA P-54-440.

Copyright 0 1993 IEEE. A1L rights reserved
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(2) Conduit or free air drop with a fire or electrical separation
protected cable system.

(3) Block-out, conduit or sleeve type penetration type fire stop.

4.1,2 Method of Testing Cable ampacity or ampacity derating factor
shall be established by testing in accordance with the configurations
shown in Figures 4-1, 4-2, and 4-3. Test results may also be used to
confirm analytical heat transfer models.

4.2 Test Specimens - Protected Cable Systems

4.2.1 Cable Selection The cables uaed in the ampacity tests shall
have copper conductor(s), 600 V rated cross-linked polyethylene or
ethylene-propylene rubber insulatioui mnd a chlorosulfonated polyethylene
jacket. Depending on the specific test (au outlitied below) thle cables
shall be rated 600 V and of either 3/C No.6 AWG, 3- 1/C 750 kcmil
construction, If a user opts to test usiiig conduits sizes othev than I and
4 inch (see section 4.2.3) then a 3/C, triplex or 3-1/C cable shall be
chosen to achieve the maximum allowable fill. When 1/C cables are used for
conduit or free air drops, they shall be tie wrapped at intervals not to

exceed 2 feet.

4.2,2 Cable Fill The ampacity of a protected cable system is
dependent on a nunber uf factors, including: the actual cable dopth in a
tray, che number of conductors in a conduit and free air-drop, and thle
conductor size. of the cables. The ainlpAu.ty dera ting factor of the
barrier/wrap systems, however, is not dependent on the these conditions,
In order Lto avoid introducing other types of derating factorc, e.g.
multiple conductors in a conduit or close conduit grouping factors, tile
following cable fill conditions sliall be used.

(1) Random filled tray: Three layers of 3/C No.6 AWG cables, 0.75 inch
diameter, 32 cables per layer, resulting in a depth of 2.25 inches
for the 24 inch wide tray.

(2) Conduit: Single circuit of three conductors sized to match the
conduit in accordance wich NFFA-70 or the largest cuimiuercially
available size, tnot to exceed 750 kcmil, generally used in conduits,
(See Section 4.2.1)

(3) Free-Air Drop: Fill gequirements do not apply.

4.2.3 Conduit Conduit ainpacity Ltst-s shall utilize 1 and 4 inch
rigid sceel conduits. Teo.uu cvnducted using these two sires shall be
considered representative of all sizes provided that the fire protective
system installation metl1odrs and configurations are consistent across the
entire size range. Where the iristallation methods, configurations, or fit
differ according to conduit size the user shall t.owt sizas to bound the
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specific application. Conduits shall be a minimum of 12 ft long. The

conduit shall be isolated from its supporting structure by wooden blocks.

In addition to the conduit, the Junction boxes and pull boxes may also be

enclosed with a protective material. Since the surface area of the boxes

is significantly greater than the conduit, heat transfer is improved

proportionally. Therefore, junction boxes and pull boxes do not need to

be included in the ampacity test,

4.2.4 Tray A commercially available 4 inch deep - 24 inch wide

ladder-back style steel cable tray, a miinimumu of 12 ft long shall be used,

The tray shall be isolated from the support by wooden blocks,

4.2.5 Free-Air Drop Aimpacity tests shall be conducted on free

air drop configurations consisting of 1-3/C No,6 AW4G and 3-1/C 750 kcmil,

respectively, Tests conducted using thesie two sizes shall be considered

representative of all sizes provided that; the fire protective system

installation methods and configurations are consistent across the entire

size range. Where the installation methlods, configurations, or fit differ

according to size the user shall test sizes to bound the specific

application. Free air drops shall be A Minimum of 12 ft long. The test:

specimen shall be supported to prevent sagging and shall bo isolated from
its supporting structure by wooden blocks.

4.2.6 Fire Protective Material The prot:ekt.Lve miiaterial shall
be representative of the insitalled product at maximum thickness. If the

product is typically applied in a non-uniform manner, e g. overlap joint

when product is butted, then these sections shall bLe included in the test.

Some fire-protected cable systems utilize an end seal where the barrier or

wrap ends in order tIo prevent the intrusion of hot gases or fire into the

end of the tray or conduit. If end seal is less than six inches, then the

seal may be excluded from the test. Otherwise, tile end seal should be

treated and tested in a similar manner to cable fire stop, except the wall

section is excluded,

4.3 Test Specimens - Cable Penetration Fire Stop

4.3.1 Cable Selection The amnpacity of the cable in a cable

penetration fire stop varies with cable conductor site, conductor

material, and manner of cable installation outside the fire stop. Tests

conducted using a 600 V 3/C No. 12 AWG, alumlxinum conductor with cross-

linked polyethylene insulation and an overall chloro.sulfonated
polyethylene Jacket shall be considered represezitativo of other voltage

ratings, conductor sizes and copper or aluminum conductors installed in

random filled tray, Tests on single conductor 2/0 AWG aluminum conductor
600 V, with cross-linked polyethylene insulation and a chlorosulfonated

polyethylene Jacket shall be considered to be representative of cables

Is installed in trays with maintained spacing. Tests performed using copper
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conductor cables may be used only to establish the derating facturu fur
applications using copper conductor.

In cable bus applications, where larger conductor sizes are generally
used, cable specimen shall bee Uhn smallest conductor in the anticipated
use range, Alumitnum conductor material shall be used, unless design is
limited to copper conductors,

4,3.2 Cable Fill The tray shall be filled to a one inch depth,
The corresponding current in ICEA P-54-440 shall be applied.

Ampacity tests on fire stops installed in trays with maintained spacing
(per ICEA P-46-426) shall be conducted on a single layer of 2/0 cables
separated by one diameter.

Plant specific design conditions may be tested. However, the results may
not be extrapolated to lower percentage filled cable trays.

Conduit fill shall be identical to that specified in Section 4,2,2,

4.3,3 Conduit The conduit specimen shall be identical to that
used in section 4,2.3., e-xcept that the length of t:he conduit shall be
twenty feet. No fire protective material shall be applied to the conduit
other than the fire stop.

4,3.4 Tray T..-ay specimen uiwll be idontical to that used in section
4.2,4, except the length of the tray shall be twenty feet plus the width
of the wall. No fire protective material shall be applied to the tray
other than the fire stop.

4.3.5 Floor/Wall Assemblies The- type of floor/wall construction
and thickness affect the ampacity deFating of the system. Tlicker
floors/walls shall be representative of thinner floors/walls of the same
construction. Floors/walls cotnstlructed of lower thermal conductive
materials shall be representative of floors/walls of higher thermal
conductive materials.

The floor/wall assembly must maintain a minimum of 24 inches from its
outer edge to the edge of the blockout.

For floor assemblies, the raceways may contain 90 degree bends located at
a minimum of 24 inches from each surface of the floor assembly,

4,3.6 Fire Stop Deuig The fire stop configuration to be ampacity
tested shall be representAtive of the maximum permitted installation
tolerances, in contrast to fire tests which are typically conducted on
fire stops at the minimiun tolerance.

4.4 Test Facility
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4.4,1 Test Enclosure The ampacity test shall be conducted in an
enclosure as shown in figure .4-4, such that: the temperature around the
specimen shall be controlled to 404C +/- 26C. The enclosure shall ensure
an even temperature and shall limit drafts on the test specimen. The
temperature inside the enclosure shall be izeiasured at no less than three
places one foot from the specimen, and in the horizontal plane of the test
specimen. The temperature of the enclosure shall be taken as the average
of the steady state measurements,

4.4.2 Tost Specimen Installation

4.4.2.1 Tray The tray is to be uniformly loaded with a single
type of cable. The cables shall be itAlled in an orderly,
symmetric manner, so as to limit the flow of air through the cables
and to ensure repeatability. Cable tie wraps shall not be used
within the tray,

The cables shall be connected at; u single series electrical circuit.

When testing the protected cablil systems, a section of insulating
blanket shall be placed at the ends Or the tray to minimize axial
heat flow, such that the average values for the thermocouples at
locations 2 and 3 (see Figure 4-1) are within +/- 40C of the average
value for location 2,

4.4.2.2 Conduit The cables shall be pulled into the conduit
after installation of the thermocouples, llo pulling lubriceant shall
be used. Whien three single conducLor cables are utilized for the
condult tests, the cables shall be bundled with stainless steel tie
wraps or glass clot-h electrical tape to ensure thermocouple
placement i IlAilLt:1lined during insertion or removal.

The cables shall be connected as a single series electrical circuit.

A section of insulating blanket shall be placed at the ends of the
.coiduit; to minimize axial heat flow, such that the average values
for the thermocouples at locations 1 and 3 (see Figure 4-2) are
within +/- 4°C of the average for locution 2.

4.4.2.3 Free-Air Drop The caL-lee shall be connected as a
single series electrical circuit. When three single conductor
cables are utilized for these tests, the cables shall be bundled
with staintleue steol ;tie wraps or glass cloth electrical tape to
ensure thermocouple placement is maintained.

A section of insulating blanket shall be placed at ends of the free
air-drop to minimize axial heat flow, such that the average values
for the thermocouples at locations 1 and 3 (see Figure 4-2) are
within +/- 400 of the average for location 2.
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4.4. 2. 4 Cable Penetration Fire Stop The cables and raceway
penetrating the fire stop floor/wall uhall be installed in an
identical fashion as during fire testing. This may include special
spacing requirements. If the fire stop design permits installation
of the cables on the tray rungs or directly on the blockout surface,
the bounding condition is considered to be with the cables placed on
the tray rungs.

4,4.2,5 Orientation The fire protected raceway test
specimens shall be mounted horizontally in order to model worst case
orientation and to prevent a "chimney-effect," In the case of fire
stop tests, open ends of enclosed raceways must be sealed to
eliminate air movement.

4.4,2.6 Installation of Fire Protective Systems The tray and
conduit is to be raised off its support after completion of the
baseline tests. The protective system shall then be applied in
accordance with the method established in the fire or electrical
separation testing, The entire auuembly shall be lowered back onto
the supports while ensuring the assembly is not cracked or otherwise
distorted. If the protective systrerm can be removed without
disturbing the cables or thermocouple placement, then the baseline
tests may be performed before or after testing the prott:ecivcs cable
sys temr.

If the product undergoes a curing operation, the t:est specimen's dry
state shall be established b)y the manufacturer and achieved prior to
the test thrpugh natural or artificial drying.

If the product is reactive a(. temperatures below 900C, then the
equilibrium thi'ee must be extended based on specific analysis,

4.4.3 Thermocouple Selection and Placement Thermocouples shall
be a maximum of 24 AWG, Type T special grade - Copper Constantatn with an
accuracy of +/- 0.50C or other thermocouple types which have been
calibrated to the saim(e level of accuracy. Thermocouple wire shall have
waterproof insulation. Thermocouples shall be placed directly against the
conductor.

To attach the thermoJunction to the cable, make an approximately 2 inch
long slit in the outer jacket of the cable, to expose the insulated
conductors. Hake a one inch slit in the insulation as shown in Figure 4-
5, Insert the thermocouple junction in direct contact with the conductor
strands. For three conductor; cables, close the insulation slit and seal
with a single layer of glass-reinforced electrical tape. For single and
three conductor cables, reposition the outer jacket and seal with a single
layer of glass-reinforced electrical tape.

The test is intended to identify the temperature of t:lhe hottest conductor
within the center of the protected cable system and. cable penetration fire
stop. A set of thermocouples shall be installed at each of the vertical
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S planes along the length of the cable as 'Bhown in Figgures 4-1, 4-2, and 4-
3, Conduit and free-air drops shall have the thermocouples placed on all

three conductors. Within the tray assembly, thermocouple leads shall
remain in the layer in which they are installed and be routed out the end

of the tray in the interstices of the cable mass. For fire protected
raceways, the following number of thermocouples shall be placed in each
vertical plane:

(1) tray configuration - 5

(2) conduit and free-air drop - 3

For ampacity tests of tray penetration fire stops, 5 thermocouples shall

be placed on the conductors in the fire stop in accordance with Figure 4-
1, One additional thermocouple shall be placed at 2 foot intervals on one
conductor of the center cable in the middle layer on each side of the

firestop. (Figure 4-3)

For ampacity tests of conduit or free-air drop penetration fire stops, 3
thermocouples shall be placed on the conductors in the fire stop in
accordance with Figure 4-2. One additional thermocouple shall be placed
at 2 foot intervals on each side of the fire stop.

4.5 Test Procedure

0 4.5,1 Baseline Evaluation At least one baseline test for each
system, ie. tray, conduit, free air drop, shall be conducted in order to

establish baseline ampacities. Baseline evaluation for a tray assembly
must be 'performed on the same physical specimen used for the derating
test. Baseline and derating evaluations for couiduits and free-air drops
shall be performed using the same instrumented cable set.

4.5.2 Current Source The circuit shall be energized with a 60 Hz,

single phase source sufficient to cause the conductor to reach 900C at
location 2 in Figures 4-1, 4-2, and lOCution 1, in Figure 4-3. The current
shall be measured to an accuracy of +/- 0.5X. The use of a constant-
current amplifier is recommended since the increasing temperature changes
the circuit load, ie, conductor resistance. Alternatively, process
control devices can be used to generate and maintain the current source.

4.5.3 Temperature Measurement All temperatures shall be recorded at
intervals no greater than one minute, The current in each test circuit
shall be adjusted to achieve a hot spot conductor temperature of 90CC +/-
19C at location 2 for the protected cable systems and location 1 for cable
penetration fire stop. The average temperature of thermocouple locations
1 and 3 for the protected cable systems shall be within +/- 40C of the
average temperature reading at location 2. No restrictions are placed on
the temperature readings at locatiHons outside the cable penetration fire

stop.
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The cable circuit is considered to be have reached steady state condition
when:

(1) A minimum of three hours since the last adjustment of current

level or perturbation of the system occurred, and

(2) The rate of change of the average of thermocouple reading at
hottest spot (location 2 for Figures 4-1 and 4-2, and location
1 for Figure 4-3) does not exceed +/- 0.20C per hour for
conduit, tray, and free-air drop,

Perturbation of the system conditions includes current adjustment, change

in the internal temperature of the enclosure, and addition or removal of

insulation on the ends of the tray, conduit or free-air drop, Hinor
adjustment of current ( < 0.5X) required to keep the current constant is

not considered a perturbation of the system.

In order to statistically assurre thermal equilibrium, the conductor

temperatures shall be averaged at each smlBing period. A linear

regression analysis using the lktast-squares method shall be performed on
the data obtained over the precetdLutq 60 minute period. The slope of the
line shall be expressed in uniLt .oC eC per hout. When the absolute value
of the slope becomes less thaan 0,2, equilibriumn has been reached.

The degrees of freedom o1btaiUi-ed by averaging many thermocouple locations,
allows the precision to exceed Ome +/- C limit of any one thermocouple.

The equations for a lilnetar regression using the loast squares fit method
are shown below:

Y -ni X -b (1)

X (2)

Y= (3)

S~~ Ar y Y

E n
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is
is
is
is

the
the
the
the

(5)b = Y-mni

average conductor temperature C
time increment (min)
slope of line (C/min)
Y-Axis intercept, C

4.5.4 Enclosure Temperature The temperature within the test

enclosure shall be controlled to 40 +/- 2 C. Some induced air movement

within the enclosure is necessary to achieve uniform steady-state

temperatures. Care must bet taken to avoid direct air currents against the
test specimens. The method of at*ibiernt temperature control within the test
enclosure is important. Care must be taken to avoid any additional heat

loading on the cables by radiation from a heat source,
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FIG 4-1
Tray Configuration - Protectiva cable yateam
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FIG 4-2
Conduit and Frioo-Air Drop Configurationa

- Protoctive cable Syetem

Copyriaht 6 1993 IEEE. All rights reserved
This Is an unapproved IEEE Standards Draft, subject to change

C-38

UC e.J' e

1Z LONG.STEEL CONDUIT ONl IPFEE AIR DROP

Sidia vim

I
lo- . -: LlU'D

.

February 24, 1993P6480XX.otd



EPEC 25 '9 1:3 £

lam

-

I

I

1.

,

A-325 Pe

20

FIG 4-3
Configuration- Cable Penetration FVrQ Stop
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FIG 4-4
Enclosure and Support Requirements

- Protective Systems
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rIo 4-5
ThermocoupIQ Attachment to Conductor
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5 Evaluation of Test Results

5.1 Normalizing Test Results

After equilibrium has been achieved, the final conductor temperature and the
ambient temperature may not match 90 C and 40 C respectively. The results of the
baseline and the fire protected cable system tests must be normalized using
equation 6 below. The conductor temperature shall be the hottest conductor
temperature at location 2 for the protective cable system and location 1 for
cable penetration fire stop. The final temperatures must be within the limits
established in Section 4,5.4 and 4.5.3,

(6)It .r MI'c_ - Ta') (dt + Tc)
(Tc - Ta) (a + Tc')

test current at equilibriwums amperes -
hottest conductor temperature at center at
measured enclosure ambient temperature, C
normalized current, amperes
normalized conductor temperature - 90 C
normalized ambient temperature - 40 C
234.5 for copper or 228.1 for aluminum

equilibrium, C

5.2 Ampacity Derating Factor

Using the normalized current, as determined from section 5.1, an ampacity
derating factor can be calculated using the results of the baseline test and the
protected cable system or cable fire stop. The ampacity derating factor (ADF) and
ampacity correction factor (ACF) shall be calculated using equations 7 and 8. The
user may find it may convenient to express the ampacity results as ampacity
correction factor (ACF) for calculation purposes. ACF is applied in a similar
fashion as conduit grouping factors and ambient temperature correction factor
as shown in ICEA P-46-426.

ADF (Ia -If) 100 (7)
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ACF - If (8)
Io

Where

Io is the normalized current for the baseline condition, amperes
If is the normalized current for the passive fire protected cable

system or cable penetration fire stop system,
ADF is the ampacity derating factor, X
ACF is the ampacity correction factor

Ampacity deratIng factors shall be expressed in conjunction with reference to its
baseline ampacity standard. This is especially important for cable penetration
fire stops where the cable installation method outside the wall has a major
influence on the resulting derating factor. Cable Fire stop ampacity derating
factor is also restricted in terms of conductor size and material.

Examples illustrating how the ampacity derating factors must be expressed are
shown below.

(1) ADF - 18 X, Floor Assambly-Fire Stop Penetration, Product design
AAA, applied against ICEA P-46-426 "conduit in air ampacities" for
12 AWO aluminum or copper conductors and larger.

(2) ADF - 7 %, Wall Assombly Fire Stop Penetration, Product design AAA,
applied against ICEA P-4 6 -1l2 6 "conduit in air ampacities" for 1000
kcmil copper conductors or 1250 kemil aluminum conductor and larger.

(3) ADF - 20 X, Fire Protective Material - Tray Application, Product
design BBB, when applied against ICEA P-54-440.

(4) ADF - 18 X, Electrical Separation Wrap - Free Air Drop, Product
design CCC, when applied against ICEA P-46-426 "in free air"
ampacities,

6 Documentation of Testing

The test report and the resulting derating factor shall include the following
documentation;

(1) Description of the tdst configuration

(2) Date of the test

(3) Location of the test

(4) Description of the test equipment and test Articles
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(5) Calibration docurentation of all thermocouples

(6) Qualification and certification for test personnel

(7) Test procedures used.

(8) Ampacity valuas determined and accompanying equilibration
temperatures.

(9) Provide quality control records for:

(a) Test article construction

(b) Qualification and certification for installation and
inspection personnel

(c) Identification and installation of fire barrier material

(d) Thermocouple locations

(e) Cables, size, type, and location

(f) Actual tray and conduit cable fill, and calculated depth of
cable fill as defined in ICEA P-54-440

(10) Computer printout and graphic results of the ampacity test

(11) All raw data

(12) 35 tmm photographic coverage of the cast project

(13) Documentation that product does or does not react at temperatures
below 900C.

(14) Documentation that moisture equilibrium has been achieved.
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EXCEPTIONS TO IEEE P848/Di1

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

1. Section 5.2.4 states the conduit shall be 12 feet long and supported 18 inches
from each end.

Exception: The conduit is 20 feet long and supported 5 feet from each end.

Basis: The longer specimen will reduce the affects of heat transfer on the
measured temperature. Draft 12 states a minimum of 12 feet.

2. Section 5.3.1 references Figure 3 which shows the enclosure width 132 inches.

Exception: The enclosure width is 96 inches.

Basis: The enclosure will be used only for conduit; no trays will be tested so
the 96-inch enclosure will be sufficient.

3. Section 5.3.2.2 Part b states that 1-3 conductor 750 MlCM copper cable will be used.

Exception: Three single conductor 750 MCM cables will be bundled together to
simulate 1-3 conductor.

Basis: Draft 12 of the standard states that 3 single conductors can be used.

4. Section 5.3.2.5 states that Type K special grade thermocouples will be used.

Exception: Type T thermocouples with an accuracy of + .50C will be used.

Basis: Type T thermocouples verified to be within + .50C are more accurate than
the type K special grade. Draft 12 of the standard states that Type T
special grade thermocouples or a thermocouple of equivalent accuracy will
be used.

5. Section 5.3.2.5 states that three thermocouples will be used to determine the
conductor temperatures.

Exception: Nine thermocouples will be used. Three thermocouples will be used
in each conductor.

Basis: Draft 12 states that three thermocouples will be used in each vertical
plane.
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EXCEPTIONS TO IEEE P848/11 (CONTINUED)

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

6. Section 5.3.2.6 states the testing is to be sequential so that one conduit and
cable is to be used for all of the testing.

Exception Four 4" and four 1" conduits are being used for the test.

Basis: The same instrumented cable set for the baseline and derating tests for
each size conduit will be used as specified by draft 12. Different
conduit specimens will be used since each Thermolag configuration has a
30-day curing period after installation.

7. Section 5.3.2.6 states that moisture content in percent moisture will be made on
the Thermolag.

Exception: The moisture content measurement will be made using a hand-held
meter recommended by Thermal Science Incorporated (Thermolag
manufacturer). Reference Attachment 0, Page 0-1. This
instrumentation will not be traceable back to NIST.

Basis: Draft 12 states that the moisture content will be reported to ensure that
moisture equilibrium has been achieved.

8. Section 5.4.2 states the current value will be reported to 0.1 ampere, but no
accuracy is stated.

Exception: The accuracy fcr the current measurement will be +/- 1%o of reading.

Basis: Draft 12 states an accuracy of +/- 0.5/ instead of an absolute current
value. Per Attachment E, this value will be changed to +/- 1% in the
final issue of P848.

9. Section 5.4.3 states that the rate of change will not exceed +/- .55OC/hour.

Exception: A value of +/- .20C/hour will be used.

Basis: Draft 12 states the rate of change will be .20C/hour.
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ATTACHMENT D

THERMAL SCIENCE INCORPORATED ACCEPTANCE CRITERIA FOR MOISTURE CONTENT
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February 23, 1993

Tennessee Valley Authority
LP-4H-C
1101 Market Street
Chattanooga, Tennessee 37402

Attention: Mr. William M. Roop, Jr.
Principal Electrical Engineer

Dear Mr. Roop:

In accord with the Information presented in the operating instructions for the Delmhorst
Moisture Meter, Model-DP, the manufacturer points out that even readings in the "red
zone" of the dial indicate a relatively low moisture content, such as in concrete. The
manufacturer further points out that a reading of 35 to 70 on the moisture meter usually
indicates a range of moisture content between 2 and 4%.

We recommend that for dry acceptance purposes, the THERMO-LAG 330 Prefabricated
Panels and Preshaped Conduit Sections be accepted when the Delmhorst Moisture
Meter (Model-DP) has a moisture meter reading of less than 70, on the 0 to 100 scale.

We also recommend that in all areas where TH:ERMO-LAG 330-1 Trowel Grade Material
has been applied, that the same acceptance standard be used, a moisture meter reading
of less than 70 on the 0 to 100 scale of the Delmhorst Moisture Meter (Model-DP).

Yours truly,

B. E. Evans
Quality Control Manager

BEE/mls

Fax No: 615-751-8247 1

THERMAL SCIENCE, INC. . 2200 CASSENS DR. - ST. LOUIS, MO 63026 - (314) 349-1233

Telex! 209901 (Answer6acki TSI UR) * Telecopiar (314) 349-1207 . .. -.

D-1
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ATTACHMENT E

MEMORANDUM FROM CORPORATE ENGINEERING
TO DOCUMENT THE CURRENT ACCURACY REQUIREMENT
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B44 93 0302 001.O

March 2, 1993 QA RECG2V

R.L Morley, PSBlB-C

WATTS BAR NUCLEAR PLANT
AMPACITY DERATING TESTS FOR THERMOLAG FIRE BARRIER MATERIAL
CLSD JOB NUMBER 93-0501

The purpose of this memorandum is to confirm information given to
your C.L. Rutledge by K.W. Brown on March 1, 1993. During the
course of the review of revision 0 of the test plan for the
subject task, it was noted that accuracy requirements in Draft 12
of IEEE P-848 contain a typographical error.

Section 5.4.2 of draft 11 of the subject standard required that
the current be measured to within 0.1 amps. As was noted during
the March 1 review, the 0.1 amp requirement was a carry over from
an earlier draft in which only 3/c No. 6 AWG cables were
utilized. Subsequently, derating tests for fire protected
conduits were revised to require the use of a 4-inch conduit
containing 3-1/c 750 kcmil cables but the working group failed to
change the accuracy requirements to a percentage of reading.
Such an approach would better reflect the wide disparity between
the magnitude of current which would be required for No. 6 AWG
and 750 kcmil. Consequently, section 4.5.2 of draft 12 of the
standard was revised.

Our K.W. Brown is a member of IEEE/ICC Working Group 12-45 which
is preparing the standard. He has checked with other members who
were present at the February 22-23 meetings in Boston where draft
12 was prepared and has confirmed that the 0.5 percent limit
therein was an error. The requirement should have been to
measure current to a 1 percent accuracy. The Working Group has
already agreed to correct this section.

Therefore, section .5.3.10 of the test plan shall require that
currents during the derating tests are measured with an accuracy
of 1 percent.

Should you have any questions regarding the above please contact
me at 751-7501.

R.E. Miller
LP4H-C

cc: RIMS, MP, F-t-
J.A. Krieg, LP4H-C
W.R. Roop, LP4H-C
K.W. Brown, LP4H-C
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TEST PLAN

WATTS BAR NUCLEAR PLANT
TESTING TO DETERMINE AMPACITY DERATING

FACTORS FOR FIRE PROTECTED CABLES

JOB NUMBER 93-0501

Revision 0

March 2, 1993

C. L. Rutledge
Project Engineer

6"Engineerifig Sdrvices
Section

W. E. JoXy
QA Supervisor

Customer App oval
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TEST PLAN

REVISION LOG

Job Number 93-0501

Revision Pages
Date Affected Description of Change Prepared By Approved

Rev. 0
Rev. 9 All Initial Issue C.L.Rutledge I."
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1.0 SCOPE

The scope of this test is to perform ampacity derating testing for
eight configurations of cable and conduit. Four one-inch and four
four-inch conduits with various cable configurations will be tested.
The testing will be conducted in a temperature stable enclosure and
the enclosure temperature, conductor temperature and current will be
measured and recorded. This testing will be performed in accordance
with P848 Draft 11. Reference Attachment C, pages C-1 through C-45
for a copy of the standards (drafts 11 and 12) and Attachment C, page
C-46 and C-47 for a list of the exceptions to draft 11 of this
proposed standard.

2.0 REFERENCES

2.1 CLS-OAP-1.1 "Organization"

2.2 CLS-QAP-4.1 "M & TE Calibration Program'

2.3 CLS-QAP-4.7 "Engineering Services Program"

2.4 ANSI N45.2-1971 "Test Control"

2.5 10 CFR 50 Appendix B "Quality Assurance Criteria for Nuclear Power
Plants"

3.0 QUALITY ASSURANCE

3.1 Test Equipment

All test equipment and instrumentation to be used in the performance
of this test program shall be calibrated in accordance with
applicable standards and QA procedures and will conform to applicable
portions of ANSI N45.2 and 10 CFR 50 Appendix B except the moisture
meter described in Steps 5.3.3 and 5.3.14. Standards used in
performing all calibrations are traceable to the National Institute
of Standards and Technology (NIST), natural physical constants, or
commercially accepted practices.

3.2 Personnel and Procedures

All personnel, procedures, and instructions used in the performance
of this test program shall comply with the applicable requirements of
the Central Laboratories Services Department (CLSD) Quality Assurance
Program.

-1-
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4.0 RECEIPT INSPECTION

4.1 Tagging

Each conduit configuration shall have a tag attached for
identification. The tag shall bear a unique number with the
following format, XX-YYYY-Z where XX- YYYY is the job number and Z
denotes the individual test sample. All data associated with the
conduit configuration will be identified by this number.

4.2 Inspection

The conduit and cable will be inspected to ensure they are free from
any physical defects that will prevent testing from being performed.

5.0 TEST PROCEDURE

5.1 Preparation of Test Specimens

5.1.1 Four 20-foot conduits (two 10-foot sections coupled together) each
for one-inch and four-inch conduits will be prepared.

5.1.2 Weigh a minimum of one 20-foot section of each one-inch and four-inch
conduit to obtain an approximate weight of the conduit and couplings.

5.1.3 Measure the circumference of one of the four-inch and one of the
one-inch conduits. This will be used to calculate the thickness of
the Thermolag and Thermolag with upgrade after it has been applied to
the conduit.

5.1.4 Each section of conduit shall be supported 60 inches from each end
and shall be thermally isolated from the conduit. This shall be
accomplished by installing a mineral fiber blanket and/or blocks of
wood to form a thermal break.

5.1.5 Each of the following configurations will be prepared.

1) One-inch conduit with no Thermolag (baseline)
2) One-inch conduit with 1/2-inch Thermolag
3) One-inch conduit with 1/2-inch Thermolag and 1/4 inch upgrade
4) One-inch conduit with 1/4-inch Thermolag and 1/4-inch upgrade
5) Four-inch conduit with no Thermolag (baseline)
6) Four-inch conduit with 1/2-inch Thermolag
7) Four-inch conduit with 1/2-inch Thermolag and 1/4-inch upgrade
8) Four-inch conduit with 1/4-inch Thermolag and 1/4-inch upgrade

TVA Nuclear Engineering will supply personnel to assemble these test
configurations.

-2-
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5.2 Preparation of the Test Facility

5.2.1 An enclosure shall be constructed so that the temperature around the
specimen shall be controlled at the test temperature of 400C +
20C. Some induced air movement within the enclosure is necessary to
achieve uniform steady-state temperatures, but care will be taken to
avoid direct air currents against the test specimens. Method of
ambient temperature control within the test enclosure is important and
care will be taken to avoid any additional heat loading on the cables
by radiation from heat sources.

5.2.2 The temperature inside the enclosure shall be measured at no less than
three places one foot from the specimen and in the horizontal plane of
the test specimen. The temperature of the enclosure will be taken as
the average of the steady state measurements.

5.3 Test Procedure

5.3.1 Weigh the conduit and Thermolag configurations. Record the information
in the log book.

5.3.2 Measure the Thermolag circumference at 20 places along the length of
each conduit and average the data. Using the baseline measurement,
calculate the Thermolag thickness. Record the information in the log
book.

5.3.3 Measure the moisture content of the Thermolag using a hand held
moisture meter. Measurements will be taken on the top and bottom
exterior of the conduit at the midsection. This measurement shall be
made a minimum of two times. The first measurement shall be at least
24 hours prior to beginning the test and the second measurement shall
be within four hours of beginning the testing. The moisture instrument
is not traceable to NIST.

5.3.4 One three conductor #6 AWG shall be prepared for the one-inch conduits
and single conductor 750 KCM copper cables shall be prepared to
simulate a three conductor cable for the four-inch conduits. The same
prepared cables will be used for testing each configuration of conduit
and Thermolag.

5.3.5 Thermocouples with be installed approximately nine feet from one end
- and eleven feet from the other end so that the thermocouple placement

is not at the coupling and then approximately three feet on either side
of the center thermocouple. Reference Attachment A, page A-2.
The outer jacket will be split or a flap cut, and the inner insulation
for each of the conductors will be split or a flap cut.
The thermojunction for the thermocouple (24 gage, Type T with an
accuracy of + 0.50C) will be inserted into the strands of each of the
three conductors. The slit/flap will be resealed with a single layer
of spiral wrap of electrical tape. This configuration will have a total
of nine thermocouples for each test specimen. The thermocouple lead
wires shall be bundled in the center of the three 750 mcm conductors.
The cable and thermocouples shall be tied with tape or stainless steel
bands every two feet.
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5.3.6 The cables with the thermocouples installed shall be pulled into place
in the conduit.

5.3.7 The cables shall be connected as a single series electrical circuit,
which contains all conductors in the system.

5.3.8 The cables which penetrate the end of the conduit shall be wrapped with
thermal insulation. Electrically heated tape may be used to allow the
end of the cable to be adjusted to keep the two outer thermocouples
within 40C of the center.

5.3.9 Seal the ends of the conduit with insulation material.

5.3.10 The circuit shall be energized with 60 Hz, single phase alternating
current sufficient to reach a steady-state temperature of 900C at the
hottest single point monitored at location two. (Reference Attachment
A, page A-2.) The current values measured shall be reported to the
nearest 0.1 ampere, and will be accurate to + 1% of reading.

5.3.11 The temperature measurements will be recorded on a data logger and at
intervals no greater than 1 minute. The current in each test circuit
shall be adjusted to achieve a hot spot conductor temperature of 90'C
+ 1.10C at location #2. The average temperatures at locations #1 and
#3 shall be within 40C of the average temperature readings at location
#2.

5.3.12 The system will be considered to be in steady state condition when a
three-hour period has elapsed since any perturbation of the system
occurred (current adjustment, box temperature change, additional
insulation placed on ends, etc.) and the rate of change of the average
of all monitored conductor temperatures in that circuitry does not
exceed + .20C. Readjustment of the current flow to a circuit in order
to maintain a given amperage value is not to be considered a
perturbation.

5.3.13 In order to statistically assure thermal equilibrium, the conductor
temperature will be averaged at each sampling period and a linear
regression analysis performed on the data obtained from that and all
other averages taken of the preceding 60-minute period. The slope of
the line will be in 'C/hour. As soon as the absolute value of the
slope of these data becomes less than 0.2, equilibrium has been
reached. Reference Attachment B for a detailed procedure for performing
this analysis. This will be performed using computerized data retrieval
and analysis. (Reference Attachment A, page A-1 for test setup.)

5.3.14 Measure the moisture content of the Thermolag using a hand held moisture
meter. Measurements will be taken on the top and bottom exterior of the
conduit at the midsection. This measurement shall be made within four
hours of completing the test. The moisture instrument is not traceable
to NIST.
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6.0 REPORT

6.1 Final Report

The final report shall describe the test requirements, report the
results of the tests, and reference procedures and test instructions
required to perform this test plan. The following information
specifically shall be included.

1. Description of the test configuration.

2. Date of the test.

3. Location of the test.

4. Description of the test equipment and test articles.

5. Calibration documentation of all thermocouples.

6. Qualification and certification for test personnel.

7. Test procedures used.

8. Ampacity values determined and accompanying equilibrium
temperatures.

9. Description of:

a. Test article construction

b. Installation and inspection procedure

c. Identification and installation of fire barrier material

d. Thermocouple locations

e. Cables, size, type, and location

10. Computer printout and graphic results of the ampacity test.

11. All raw data.

12. 35mm photographic coverage of the test project.

13. Provide a chronological log (Event Log) of all activities from
receipt of materials through final test report.

-5-
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6.2 Anomalies

All abnormal or unusual occurrences related to the performance of the
test instrumentation, test fixtures, or test specimens shall be
reported as an anomaly. This shall also include deficiencies in test
methods, procedures, instructions and any deviation from the test plan.

A notice of anomaly report shall be initiated and forwarded to the
customer once an anomaly has been identified. All anomalies shall be
investigated, their impact on the test shall be established, and
corrective action acceptable to the customer accomplished prior to
continuation of any testing. Final customer acceptance shall be
documented by the customer's approval of the notice of anomaly report.

7.0 ATTACHMENTS

7.1 Attachment A - Test Setup

7.2 Attachment B - Linear Regression Fit Method

7.3 Attachment C - Drafts 11 and 12 of IEEE P848 and Exceptions to Draft 11

7.4 Attachment D - Thermal Science Incorporated Acceptance Criteria for
Moisture Content

7.5 Attachment E - Memorandum from Corporate Engineering to document the
current accuracy requirement

0186T
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TEST SETUP
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TEST SET-UP FOR ONE
CONDUIT AND CABLE ARRANGEMENT

TYPICAL OF TWO
CONDUIT

CURRENT
SOURCE

A A

V6

4v

DATA LOGGER

IA (B, ,C

CDLOGPUTER

INPUTS 1, 2 AND 3 AVERAGED AND USED TO CALCULATE UNEAR REGRESSICN.
EACH CONDUCTOR WILL HAVE A THERMOCOUPLE I NSTALLED IN IT. THIS
WILL YIELD A TOTAL OF NI NE TEMPERATURES TO BE AVERAGED.
THE SLOPE OF THE UNE MUST BE LESS THAN THE ABSOLUTE VALUE OF 0.2
INPUTS 4, a, AND 8 AVERAGED FOR ROOM TEMPERATURE 40 DEG C +/- 2 DEG C
INPUT 7 I S THE CURRENT MEASURED IN THE CIRCUIT BY MEANS OF A CURRENT TRANSFORMER
AND CURRENT TRANSDUCER.

A-1 C:FL\CIND`A9:3051 4. DWG
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THERMOCOUPLE LOCATIONS

LOCATION

LOCATION 2

1 I L

THERMOCOUPLE GOES ON THE CONDUCTORS
i / ONE ON EACH CONCUCTOR AT EACH LOCATION.

ENCLOSURE WALLS A MINIMUM OF 1 8 INCHES FROM THE SUPPORTS
SUPPORTS LOCATED 5 FEET FROM EACH END.

A-2
C:AFL\CINDYM 1. DWG

.OCATIN



A-350

ATTACHMENT B

LINEAR REGRESSION METHOD



A-351

As an example the least-squares technique, consider the
conduit in Attachment A, page A-1. At each sampling time,
an average temperature of 9 thermocouples will be
calculated. This value will then be added to the top of an
array large enough the hold 60 minutes worth of these
averages, and the oldest value discarded. A linear regression
fit is then performed on the array. When the next data sampling
is completed, the entire process is repeated, thus yielding a
linear regression fit of the data from the previous 60 minutes.
As each new data point is added to the array, all previous ones
are shifted down on time increment until each is finally
discarded due to the fixed size of the array.

Y=mX+b X=ZX/n
Y = ZY/n

ZXY- n
m= (vX 2

x2  - n

b =Y-mX
WHERE:
X=AVERAGE CONDUCTOR TEMPERATURE (DEG C)

Y=TIME INCREMENT (MIN)

M=SLOPE OF LINE(DEG C/MIN)
B=Y-AXIS INTERCEPT 9DEG C) C:AFL\CINDY\9W0501fiDWG
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ATTACHMENT C

DRAFTS 11 AND 12 OF IEEE P848 AND EXCEPTIONS TO DRAFT 11



A-353

ATTACHMENT 2

P848/D11April 6, 1992

PROCEDURE FOR THE DETEIE NATION OF TEE

AMPACIY DERATING OF FIRE PROTEC T CABLES

Prepared by Task Group 12-45 -

of the Test and Measurements Subcommittee #12
of the IEEE Insulated Conductors Committee

AI rights reserved by the Institute of Electrical and Electronics Engineers, Inc.
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PROCEDURE

for the Determination

of the

AMPACITY DERATING OF FIRE PROTECTED CABLES

DRAFT 11

April 1992

E INTRODUCTION

Many installations incorporate individual or grouped cables which do not limit the flame
propagation under fire conditions. This deficiency can be attributed to conventional
cable constructions, such as polyethylene insulated PVC jacketed control cables; which
were popular in the sixties and early seventies. Such cables do not meet the flame
spread criteria when subjected to the vertical tray flame test which has been accepted in
one form or another. Other installations. which fall in the same category include metal
sheathed or armored vertical shaft cables with oVerall polyethylene jacket and secured
with clamps at various intervals. Polyethylene jacket is used because of its high resistance
to creep under pressure in the clamp area to support the sheer weight of the cable.

The foregoing installations include industrial, commercial, marine, nuclear or fossil
generating stations and others.

To retard the flame propagation properties of cables in cable trays, protective coatings
are applied either along the entire length of the cable(s) or in certain sections as deemed
necessary. The flame retardant coatings may be in a form of tapes, blankets, liquids or
mastics applied to individual or to grouped cables, both for retrofitting existing
installations or for new installations.

1. PURPOSE

The purpose of the standard is to provide a test procedure which may be used to
determine the ampacity derating required for fire protected cables in conduit, in
penetrations (fire stop) and in cable tray systems.

w" 1
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2. SCOPE

This standard provides a detailed procedure for determining the arnpacity derating
required for fire protected cable systems. The tests are intended to be used to
determine the ampacity derating of fire protected systems which is to be applied
to the ampacity of cables determined by standard methods such as ICEA P46-426
Power Cable Ampacity Volumes 1 & 2, and ICEA P-54-440 Cables in Open-top
Cable Trays.

2.1 General

The procedure presented in this standard includes the principles and methods of
testing. This test procedure will provide the ampacity derating of a fire protected
cable system.

2.2 Applicability

Fire protected cable systems outlined herein are intended for use in power
generating stations, both nuclear and fossil, as well as other applicable commercial
and industrial installations, both outdoors and indoor. The categories of cables
include, but are not limited to: power, control, and instrumentation including
signal and communication cables. Testing of flame retardant coatings on
horizontal cables will qualify the coatings for all orientations. The tests as
described herein are intended to be used in determining the derating factor, which
may be required for fire protected cables in conduits and trays. The ampacity of
the cable in raceway will typically have first been determined using accepted
practices such as ICEA P-46-426 Power Cable Ampacities Volumes I and II, and
ICEA P-54-440 Cables in Open-Top Cable Trays.

The user of flame retardant coatings is cautioned to determine that the coating is
compatible with the cable materials with which it comes in contact and with the
environment in which it is installed. The user may specify tests in addition to
those specified in this standard to reflect the installation conditions, e.g., for
nuclear stations, the user may wish to add irradiation test or effects of added
weight; or for outdoor installations, the user may wish to add a U.V. resistance
test.

3. DEFINITIONS

These definitions establish the meanings of words in the context of their use in
this standard.

2
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FYire Protected Cable Systems

Cable systems to which an application of a flame retardant barrier, fire resistive
barrier or coating (flame retardant coating) to protect cables from fires from any
cause has been applied.

flame Retardant Coatings

A material applied to a completed cable or assembly of cables to prevent the
propagation of flame when exposed to a flame source. Flame retardant coatings
include tapes, blankets, liquids, flame retardant mechanical system or mastics.

Passive Fire Protection Systems

Systems which embody fire resistant construction such as coatings, barriers, walls,
and penetrations (fire stops) as opposed- to water sprinkler systems or gaseous
extinguishing systems.

ThrougIh-Penetration Fire-stop

A specific construction of devices, fill materials, or both, designed to resist the
penetration of fire through those openings in fire resistive floors or walls that are
intended to accommodate electric cables, raceways and mechanical service
penetrations.

Ampacity Derating Factor

A factor applicable to the ampacity rating of a cable (or other device) to account
for the adverse affects of some installation or environmental condition.

Raceway

Any channel that is designed and used expressly for supporting or enclosing wires,
cables, or bus bars. Raceways consist primarily of, but are not restricted to, cable
trays and conduits.

Cable Tray

A continuous rigid structure used to support cables. Cable trays include ladders,
troughs, channels and other similar structures. Conduits are not included in this
category.

3
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Enclosures

A surrounding case or housing used to protect the contained equipment and
prevent personnel from accidentally contacting live parts.

4. REFERENCES

The following standards were used as references in preparing this standard and
may be useful in the interpretation of its meaning:

ICEA P46-426/IEEE S-135
Power Cable Ampacities, Vols. 1 and 2. Dated 1962 (Reprinted in 1984).

ICEA P-54-440/NEMA WC-51
Ampacities - Cable in Open Top Cable Trays. Dated 1986.

5. TEST DESCRIPTION

5.1 General

This section describes the method for determining ampacities of cable passing
through single tray and conduit with and without a passive fire protection system-

5.1.1 Applicability

This method shall be applicable to a single cable or groups of cables
enclosed in a passive fire protection system. Cables may be
contained in a raceway or as dictated by the actual installation.

5.1.2 Method of Testing

Ampacity derating for cables of a passive fire protective system shall
be by testing. Testing shall be performed using the configurations
depicted in Figures 1 and 2. As an alternative, tests may be
performed using representative assembly which can be analyzed to
show its applicability to-actual installed conditions. Results are also
applicable for 1000 volts and higher rated cables.

4
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5.2 Test Specimens

5.2.1 Cable Selection

The cable to be utilized is chosen as one which is representative of a
wide range of cables. The selection of a 3 conductor cross link

polyethylene insulated, #6 AWG 600 volts copper cable with an
overall chlorosulfonated polyethylene (i.e. hypalon) jacket was
chosen as representative.

5.2.2 Cable Fill

Cable fill is the ratio of cable area to the inside area of the tray
expressed in percentage. A 40 percent cable fill, as determined
from actual measurement shall be used for cable trays.

5.2.3 Cable Layout

The length of both the conduit and the tray shall be twelve feet.
One to two feet of cable shall extend out each end and shall be
wrapped with unfaced fiberglass blanket insulation (or electrically-

heated tape) as necessary to eliminate heat flow out of raceway
ends.

5.2.4 Conduit

The conduit system shall be 4 inch and 1 inch steel rigid conduit, 12

feet long supported every 18 inches from each end by a horizontal
piece of "H"-shaped or 2" x 2" square structural tubing.

5.2.5 Tray

The tray shall be a 4 inch deep, 24 inch wide ladder-back steel cable
tray 12 feet and support similarly to the conduit system. The tray
and conduit systems, if tested together, must be at least 36 inches
apart along their lengths.

5.2.6 Through-Penetration Fire-stops

A through-penetration fire-stop intended for installation in a fire

resistive floor assembly, wall assembly, or both, is to be installed in a

wall section so that the electrical cables pass horizontally through

the wall. The through-penetration fire-stop is to be installed in

5
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accordance with all requirements specified for the fire-stop being
tested.

The sample wall section is to be representative of that specified for
the through-penetration fire-stop. The thickness of the wall section
is to be equal to the maximum thickness of the fir-estop system or
device. The size of the through opening in the wall section is to be
representative of the through opening size specified for the through-
penetration fire-stop.

The fire protective system is to be installed around the electrical
cable(s) and raceway(s) in accordance with all requirements
specified for the system.

5.3 Test Facility

5.3.1 Test Room

The ampacity test shall be conducted in an enclosure as defined in
Figure 3. The test specimen shall be suitably enclosed such that
temperature around the specimen shall be controlled at the test
temperature of 400C±20 C. The enclosure surrounding the test
specimen shall be of even temperature, but must not cause drafts on
the test specimen. The temperature inside the enclosure. shall be -

measured at no less than three places one foot from the specimen,
and in the horizontal plane of the test specimen. The temperature
of the enclosure shall be taken as the average of the steady state
measurements.

5.3.2 Cable Installation

5.3.2.1 Tray

The tray is to be loaded with three conductor #6 AWG, 3/c
copper cable, with an overall chlorosulfonated polyethylene
jacket. The tray fill should be based on 40 percent fill.

Tray cables should be installed in an orderly, symmetric manner,
so as to limit the flow of air through the bundle, and to facilitate
inter and intra-laboratory repeatability of these tests. The
cables shall be connected as a single series electrical circuit,
which contains all conductors in the system. The tray is to be
supported by two horizontal pieces of "T'P-shaped or a suitable
support system, located as shown in Figure 3. A 3" x 25" piece

6
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of 1" thick mineral fiber blanket shall be placed between the
tray and support system to form a thermal break. Thermal
insulation (e.g., fiberglass or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
tray to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40C of the
average for location 2 to minimize axial heat flow.

5.3.2.2 Conduit

Since the application of the fire protection system may result in
differing derating for different conduit sizes, two sizes of
conduits shall be tested:

(a) 1 inch rigid steel conduit with one 3/c No 6 AWG
copper cable

(b) 4 inch rigid steel conduit with one 3/c, 750 Kcmil
copper cable

Derating for both sizes shall be reported. Lowest factor shall be
used for ampacity derating. The bundle shall be instrumented
with thermocouples as shown in Figure 2, tied with wraps every
2 feet, and pulled into position in the conduit. The cables shall
be connected as a single series electrical circuit, which contains
all conductors in the system. The conduit is to be supported by
two horizontal pieces of "H" shaped or 2" x 2" structural square
tubing with a minimum of 36 inches clearance from the tray or
walls of the enclosure. The attachment points between the
conduit and the supporting beam are to be insulated with 1"
thick mineral fiber blanket to form a thermal break similar to
the tray system. Insulation (or electrically-heated tape) shall be
wrapped around the cable which extends out of both ends of the
conduit to allow adjustment of end temperatures. The end
temperatures must be adjusted such that the average values for
the thermocouples at locations 1 and 3 are within 40C of the
average for location 2, to minimize axial heat flow. In other
words, the ends should be close to the same temperatures as the
middle, thereby minimizing axial heat flow.
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5.3.2.3 Through-Penetration Fire-stops

The electrical cable(s) and raceway(s) penetrating the sample
wall section are to be representative of those specified for the
through-penetration fire-stop and are to be of sufficient length
to project a minimum of 24 inches beyond both sides of the wall
section. For this purpose maximum thickness of fire-stop shall
be measured. Thermocouples on the electrical cables in
through-penetration fire-stops are to be located so that
temperatures are measured in the interior of the fire-stop and at
the fire-stop mid-depth as in figure 5.

5.3.2.4 Orientation

The test specimens shall be mounted and the tests run in the
horizontal direction so as to eliminate any possibility of a
"chimney-effect" which could cause air movement within the
system.

5.3.2.5 Thermocouple Placement

Thermocouples (24 gage, Type K [Special Grade] Chromel-
Alumel, accuracy -1.15'C) shall be installed by slitting the cable
insulation and jacket and placing the ther-mojunction. in intimate-
physical contact with the conductor strands, as illustrated in
Figure 4. The cable shall then be restored as closely as possible
to its original condition, and the slit sealed with a single-layer
spiral wrap of electrical tape. Since the test is evaluating the
temperature at the hottest position, rather than the average of
all thermocouples, the cables within the bundle have been
instrumented, instead of those near the outside. For both the
conduit and tray systems, thermocouples shall be placed at each
of three vertical planes along their lengths, as illustrated in
Figures 1 and 2. The tray system shall be instrumented with 13
thermocouples at each plane, for a total of 39 thermocouples,
and the conduit system shall be monitored with 1 thermocouple
at each plane, for a total of 3 thermocouples.

5.3.2.6 Installation of Passive Fire Protection Systems

The tray and/or conduit is to be lifted off it's support after the
completion of the baseline test, the passive fire protective
system applied in accordance with the manufacturer's
instructions, and the entire assembly lowered onto the horizontal

8
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support, thereby minimizing any heat sink effect from the
support system. After installation, the passive fire protection
system shall be allowed to equilibrate (or cure) to a state of
constant moisture content, if applicable. Moisture content (in

terms of percent moisture) shall be taken 4 hours or less before
the test is begun and within 4 hours after completion of the test,

using either a hand-held moisture meter, or standard 120'C

oven-dry methods). Such moisture determination is to be made
on the top and bottom exterior surfaces of both the tray and

conduit systems at their mid-length, and the results of top and
bottom averaged.

5.4 Test Procedure

5.4.1 Baseline Evaluation

At least one baseline experiment for each system (conduit and
tray) using Sections 5.4.2, 5.4.4, and 5.4.5 shall be conducted to

establish the cable ampacity prior to application of the fire

protective system. The ampacity value measured should be

compared to the IEEE-ICEA Power Cable ampacities
standards.

5.4.2 Current

The circuit shall be energized with 60 Hz, single phase
alternating current sufficient to reach a steady-state temperature

of 90'C at the hottest single point monitored at location 2 (see
Figures 1 & 2). The current values measured shall be reported
to the nearest 0.1 ampere. The use of a constant-current
amplifier is highly recommended as a power source, since the

increasing temperatures of the conductor circuit cause resistance
changes. Alternatively large variable transformers may be used,
with constant readjustment to maintain a set current flow.

5.4.3 Temperature Measurement

All temperatures shall be recorded at intervals no greater than 1
minute. The current in each test circuit shall be adjusted so as

to give an equilibrium temperature of 90'C+1.10C at the hottest

point monitored within location #2 (those located at the center
of the system). The average temperatures of thermocouple
locations #1 and #3 shall be within ±40C of the average of
thermocouple location #2. Each cable circuit shall be

9
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considered to be in steady state condition when a three-hour
period has elapsed since any perturbation of the system
occurred (current adjustment, box temperature change,
additional insulation placed on ends, etc.) and the rate of
change of the average of all monitored conductor temperatures
in that circuit does not exceed ± 0.550 C for the conduit' .and
±0.350C for tray'. Re-adjustment of the current flow to a circuit
in order to maintain a given amperage value is not to be
considered a perturbation.

In order to statistically assure thermal equilibrium, the conductor
temperatures should be averaged at each sampling period and a
linear regression analysis (least-squares fit) performed on the
data obtained from that and all other averages taken over the
preceding 60 minute period. The slope of the line obtained will
be in units of 'C/hour. As soon as the absolute value of the
slope of these data becomes less than 0.55 (conduit) or 0.35
(tray), equilibrium has been reached. The degrees of freedom
obtained by averaging many thermocouple locations (3 for
conduit, 39 for tray), allows the precision to exceed the ±1.10C

limit of any one thermocouple. The only practical method of
obtaining the required accuracy in determining thermal
equilibrium is through the use of computerized data retrieval.

As an example of the least-squares technique, consider the tray
system in Figure 1. At each sampling time, an average
temperature of thermocouples 1 through 39 will be calculated.
This value will then be added to the top of an array large
enough to hold 60 minutes worth of these averages, and the
oldest value discarded. A linear regression fit is then performed
on the array and presented on the video screen to the operator.
When the next data sampling is completed, the entire process is
repeated, thus yield a linear regression fit of the data from the
previous 60 minutes. As each new data point is added to array,
all previous ones are shifted down one time increment, until
each is finally discarded due to the fixed size of the array.

1 Chosen as the 95% confidence limits for Special Grade, Type K thermocouples at
900C.
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LINEAR REGRESSION (LEAST SQUARES METHOD) FIT:

Y= mX + b X /n

XxYY/n

EXY-
n

EX2- (Sk)

n

b =Y- mX
b -

Where:
Y = Average Conductor Temperature (0C)
X = Time Increment (min)
m = Slope of line (C/min)
b = Y-Axis intercept (0C)

5.4.4 Enclosure Temperature

The temperature within the test enclosure shall be controlled to
400C ±20C. Some induced air movement within the enclosure is
necessary to achieve uniform steady-state temperatures, but care
must be taken to avoid direct air currents against the test specimens.
Method of ambient temperature control within the test enclosure is
important and care must-be taken to avoid any additional heat
loading on the cables by radiation from heat source.

6. EVALUATION OF TESTS

By a simple comparison of the baseline and test specimen ampacities, a derating
factor can be calculated.

Data Interpretation: Ampacity Derating Factor

The maximum current carrying capacity shall be determined by derating applied
as dictated by the test. The derating factor as determined by the test is to be
calculated as follows:
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% Ampacity Derating Factor = (Ij - I:)/ 10 x 100

Where:
Io = Current in amperes required to attain a temperature

of 90 'C for the baseline (un-protected) system
However, if Io is larger than published ampacity i.e.
ICEA P-46-426, P-54-440 then published ampacity
shall be used for Io.

i= Current in amperes required to attain a temperature
of 90 'C for the system as protected by the passive
fire protection system.

7. DOCUMENTATION OF TESTING

Following the procedure outlined in this standard, provide percentage ampacity
derating and record the following specific data.

* Description of cables and raceway, if different from specified herein.

* All thermocouple data

* All current and voltage values

* Current and conductor temperature values observed at equilibrium

* Weight of passive fire protection system (lb/ft)

* Average thickness of fire protective system (inches)

* Details of installation of fire protective system

The documentation of records shall be provided in the form of a FINAL
REPORT. The report shall contain for permanent record all information
pertaining to the test including the Test Plan, laboratory notebook, all raw data,
interpretations, and observations. The report shall provide the.documentation of
all the above parameters and evidence of calibration to NIST standards for
equipment used in obtaining this data (including before and after calibration of
thermocouples), and appropriate resolution of any test anomalies. All
calculations, conclusions or interpretations shall have been checked and approved
by authorized individuals certified by the testing organization to be knowledgeable
of the techniques used.
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4" x 24u x 12' Steel, ladder-back Cable Tray

36"

Scale: 0.5 - 1'
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Location $3
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Scale: 1.5- 1

NOTE: Cable tray is to be 100% visual-fill with 3 Conductor #6 AWG Cable.

Number of cables = 122. Cable diameter = 0.75 inch.

TRAY AMPACITY DESIGN
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4o x 1Z Steel Conduit

36 36 ' 36'
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4" Steel Conduit

7I
4W x 24 Ladder-Back
Steel Cable Tray

/ Uni-Strut
Support

400C HEATED AREA

Cross-Sectional View
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Figure 3
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-:,

Type K. 'Speclar
Chromel-AkJM0et 24 Gage
Thermocouple Wire

*-- --

NOTE:

To attach thermo-junction to copper conductor, make an approximately 2 inch

long sit in the outer wrap, expose the three conductors, ocate the conductor to

be instrumented, make a 1 inch slit in the insulation and insert the
thermocouple junction in contact with the strands. Close the slit, reposition the

wouter wrap and seal with a spiral wind of a single layer of glass-reinforced
electrical tape.

Figure 4
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Foreword

(This Foreword la not a part of IEEE Std. P 848/01 2, IEEE Standard -Proooduro for tho DatormInration of tho Ampaulty Durating
of Fire Protoeted Cables)

Many cable installations in nuclear and fossil fuel generating stations require
cha installation of fire stop, fire protective materials, coating, and
electrical separation wrap materials over the cables or the raceway for fire
protection or electrical separation purposes. lOCFR50 Appendix R for nuclear
plants may require some electrical circuits enclosed in a fire protective
material. IEEE 634-1976 specifies requirements for cable penetration fire stops
at fire rated walls and floors, Compliance with IEEE 384-1992 may require
installation of a wrap material over free air-drop cables or solid covers on
cable trays.

Building codes for commercial and industrial facilities in some states require
power cables, used in emergency power systems, to remain functional during a fire
exposure. This may also necessitate the use of the fire protective material.

As discussed in IEEE 422 and IEEE 690, utility generating stations use cable
ampacities provided in ICEA P-46-426 for conduits, spaced cable tray
installations and duct bank installations. ICEA P-54-440 is used for cable
installation in random filled open-cop trays, Coimnercial, industrial and non-
utility owned generating stations utilize cable ampacities published in NFPA-70
(National Electric Code), The National Electric Code permits the use of ICEA P-
46-426 and ICEA P-54-440 under the direction of engineers

Fire-protection related products may reduce the heat transfer characteristics
associated with the ampacicies provided in ICEA P-46-426 and ICEA P-54-440. In
future revisions, these ampacity standards may incorporate these new installation
conditions on cable ampacity, Not all products, however, may be covered by
changes in the amupacicy standards due to their limited use to the generating
station market. Hence, ampacity tesLing to deteruilne ampacity derating of fire
protected cable systems is necessary.

Several analytical cable ampacity methods are listed in the bibliography to
address fire stops, tray encloslure materials, and cable wrap material. The user
may consider the applications of these analytical methods to avoid testing of
minor differences in the installation of a given product.
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1 Overview

1.1 Purpose. The purpose of this standard is to provide a test

procedure for use in establishing the ampacity or ampacity derating

factor for cables installed in fire protected conduits, trays, or

free air-drops, cable penetration fire stops, or electrical

separation wrap systems.

1.2 Scope. This standard provides a detailed test procedure for

detarmining the ampacity or derating factor in the following cable

installation configurations:

(1) Block-out or sleeve type cable penetration fire stops,

(2) Conduits covered with a protective material.

(3) Tray covered with a protective material.

(4) Tray directly covered or euatled with a fire-retardant material,

(5) Free-air drops enclosed with a protective material.

The standard is applicable to cables installed and sized to ICEA P-46-426

for conduits and free air drops, and IGEA P-54-440 for cable tray, ICEA P-

46-426 does provide ampacities for cables in a tray with a fixed spacing

and may be used for cable penetration fire stop configurations only.

This standard does not. endorse the use of or provide application guidance

for the installation of cable penetration fire stops and fire protective

materials. Cable designs are available which can withstand and remain

functional during direct exposure to a fire. The user should refer to IEEE

634 for the qualification requirements of cable penetration fire stops.

Copyright 9 1993 IEEE. ALl righia raesrved
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3 Definitions

3.1 ampacity derating factor: A numeric value representing the fractional
reduction from a base ampacity cable rating. Ampacity derating factors are
associated with specific installation conditions not presently addressed
in the base ampacity.

3.2 ampacity correction factor: A numeric value equal to one minus the
ampacity derating factor.

3.3 cable penetration fire stop, Material, devices or an assembly of parts

providing ;cable penetrations through fir&-rated walls, floors, floor-
ceiling assemblies, and maintaining required fire rating.

3.4 cable tray: A raceway resembling a ladder and usually constructed of
metal. Other styles of trays include solid-bottom, and channel type.

3.5 fire protected cable systems: Cable uystomin to which a fire protective
enclosure itiaLerll has been applied either in direct contact with the

cables or applied over t:he raceway to protect cables from fire.

3.6 fire retardant coatings; Material applied along Lhe length of cables or in
localized areas, as deemed necessary, to retard the flame propagation

properties of cables in trays.

3.7 raceway: Any channel that is designed and used expressly for supporting or
enclosing wires, cable or bus bars. Raceways consist primarily of, but are
not restricted to, cable trays and conduit:.

4 Test Description

4.1 General

4.1.1 Applicability This method shall apply to cables
manufactured in accordance with either ICEA S-66-524, ICEA S-19-81, or
ICEA S-68-516 and rated either 600, 2 000, 5 000, 8 000, or 15 000 V. This
test is limited to cables installed in the following configurations:

(1) Tray with a fire protected cable system where cables are arranged
consistent with ICEA P-54-440.

Copyright 0 1993 IEEE. ALl riahts reserved
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(2) Conduit or free air drop with a fire or electrical separation
protected cable system.

(3) Block-out, conduit or sleeve type penetration type fire stop.

4.1.2 Method of Testing Cable ampacity or ainpacity derating factor
shall be established by testing in accordance with the configurations
shown in Figures 4-1, 4-2, and 4-3. Teist results may also be used to
confirm analytical heat transfer models.

4.2 Test Specimens - Protected Cable Systems

4.2.1 Cable Selection The cables used in the ampacity tests shall
have copper conductor(s), 600 V rated cross-linked polyethylene or
ethylene-propylene rubber insulation and a chlorosulfonated polyethylene
jacket. Depending on the specific test (au uuLlined below) the cables
shall be rated 600 V and of either 3/C No.6 AWG, 3- 1/C 750 kcmil
construction, If a user opts to test using conduits sizes other than 1 and
4 inch (see section 4.2.3) then a 3/C, triplex or 3-1/C cable shall be
chosen to achieve the maximun allowable fill. When I/C cables are used for
conduit or free air drops, they uhall be tie wrapped at intervals not to
exceed 2 feet.

4.2.2 Cable Fill The ampacity oif a protected cable system is
dependent on a number of factors, including: the actual cable depth in a
tray, the number of conductors in a conduit and free air-drop, and the
conductor size of the cables. The autpacity derating factor of the
barrier/wrap systems, however, is not dependent on the these conditions,
In order tou avoid introducing other types of derating factors, e.g.
multiple conductors in a conduit or close conduit grouping factors, the
following cable fill conditions shall be used,

(1) Random filled tray: Three layers of 3/C No.6 AWC cables, 0.75 inch
diameter, 32 cables per layer, resulting in a depth of 2.25 inches
for the 24 inch wide tray.

(2) Conduit: Single circuit of three conductors sized to match the
conduit in accordance wich NFPA-70 or the largest comumercially
available size, riot vo exceed 750 kcmil, generally used in conduits,
(See Section 4.2.1)

(3) Free-Air Drop: Fill requirements do-not apply.

4.2.3 Conduit Conduit ampacity Lest-s shall utilize 1 and 4 inch
rigid steel conduits. Teutu conducted using these two sizes shall be
considered representative of all sizes provided that the fire protective
system installation methods and configurations are consistent across the
entire size range. Where the installation methods, configurations, or fit
differ according to conduit size the user shall L'ost sizes to bound the

Copyriaht 9 1993 IDLEi. All riahts rcgrvyd
This is an unapproved IEEE Standards Draft, subjoet to cheng,

6DX~aLd C-29 ?abwuzax 24- 1993



A-381

specific application. Conduits shall be a minimum of 12 ft long. The

conduit shall be isolated from its supporting structure by wooden blocks.

In addition to the conduit, the Junction boxes and pull boxes may also be

enclosed with a protective material. Since the surface area of the boxes

is significantly greater than the conduit, heat transfer is improved

proportionally. Therefore, junction boxes and pull boxes do not need to

be included in the ampacity test,

4.2.4 Tray A comnercially available 4 inch deep - 24 inch wide

ladder-back style steel cable tray, a miniimtum of 12 ft long shall. be used,

The tray shall be isolated from the support by wooden blocks,

4.2.5 Free-Air Drop Ampacity tests shall be conducted on free

air drop configurations consisting of 1-3/C No.6 AWG and 3-1/C 750 kcmil,

respectively. Tests conducted using these two sizes shall be considered

representative of all sizes provided that the fire protective system

installation methods and configurations are consistent across the entire

size range. Where the installation methods, configurations, or fit differ

according to size the user shall test sizes to bound the specific

application. Free air drops shall be a mainimum of 12 ft long. The. test

specimen shall be supported to prevent sagging and shall be isolated from

its supporting structure by wooden blocks.

4.2.6 Fire Protective Material The praot:ektive material shall
be representative of the installed product at maximum thickness. If the

product is typically applied in a non-uniform manner, eg. overlap joint

when product is butted, then these sections shall be included in the test.

Some fire-protected cable systems utilize an end seal where the barrier or

wrap ends in order to prevent the intrusion of hot gases or fire into the

end of the tray or conduit. If end seal Is less than six inches, then the

seal may be excluded from the test. Otherwise, the end seal should be

treated and tested in a similar manner to cable fire stop, except the wall

section is excluded,

4.3 Test Specimens - Cable Penetration Fire Stop

4.3.1 Cable Selection The ainpacity of the cable in a cable
penetration fire stop varies with cable conductor size, conductor

material, and manner of cable installation outside the fire stop. Tests
conducted using a 600 V 3/C No. 12 AWG, alumiiinum conductor with cross-

linked polyethylene insulation and an overall chlorosulfonated

polyethylene jacket shall be considered represenitativ of other voltage

ratings, conductor sizes and copper or aluminum conductors installed in
random filled tray, Tests on single conductor 2/0 AWG aluniinum conductor
600 V, with cross-linked Polyethylene insulation and a chlorosulfonated

polyethylene jacket shall be considered to be representative of cables

installed in trays with maintained spacing. Tests performed using copper
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conductor cables may be used only to establish the derating factors for
applications using copper conductor.

In cable bus applicatiot-as, where larger conductor sizes are generally
used, cable specimen shall be thie smallest conductor in the anticipated
use range. Aluminum conductor material shall be used, unless design is
limited to copper conductors,

4.3,2 cable Fill The tray shall be filled to a one inch depth.
The corresponding current in ICEA P-54-440 shall be applied.

Ampacity tests onl fire stops installed in trays with maintained spacing
(par ICEA P-46-426) shall be conducted on a single layer of 2/0 cables
separated by one diameter.

Plant specific design conditions may be tested. However, the results may
not be extrapolated to lower percentage filled cable trays.

Conduit fill shall be identical to that specified in Section 4.2.2.

4.3.3 Conduit The conduit specimen shall be identical to that
used in section 4.2.3., except that the length of the conduit shall be
twenty feet, No fire protective material shall be applied to thje conduit
other than the firo stop.

4.3.4 Tray Tray specimen shall be identical to that used in section
4.2.4, except the length of the tray shall be twenty feet plus the width
of the wall. No fire protective material shall be applied to the tray
other than the fire stop.

4.3.5 Floor/Wall Assemblies The. type of floor/wall construction
and thickness affect the ampacity debating of the systeis. Thicker
floors/walls shall be representative of tlhinnier floors/walls of the same
construction. Floors/walls constructed of lower thermal conductive
materials shall be representative of floors/walls of higher thermal
conductive materials.

The floor/wall assembly must maintain a minimum of 24 inches from its
outer edge to the edge of the blockout.

For floor assemblies, the raceways may contain 90 degree bends located at
a minimum of 24 inches from each surface of the floor assembly,

4,3.6 Fire Stop DesiVn The fire stop configuration to be ampacity
tested shall be representative of the maximum permitted installation
tolerances, in contrast to fire tests which are typically conducted on
fire stops at the minimum tolerance.

4.4 Test Facility
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4.4.1 Test Enclosure The ampacity test shall be conducted in an
enclosure as shown in figure 4-4, such tlhtu the temperature around the
specimen shall be controlled to 404C +/- 20G. The enclosure shall ensure
an even temperature and shall limit drafts on the test specimen. The
temperature inside the enclosure shall be iiieasured at no less than three
places one foot from the specimen, and in the horizontal plane of the test
specimen. The temperature of the enclosure shall be taken as the average
of the steady state measurements,

4.4.2 Test Specimen Installation

4.4.2.1 Tray The tray is to be uniformly loaded with a single
type of cable. The cables shall be installed in an orderly,
symmetric manner, so.as to limit thie flow of air through the cables
and Co ensure repeatability. Cable tie wraps shall not be used
within the tray,

The cables shall be connected at a Ltngle series electrical circuit.

When testing the protected cable systems, a section of insulating
blanket shall be placed at the end, o.f the tray to minimize axial
heat flow, such that the average values for the thermocouples at
locations 1 and 3 (see Figure 4-1) are withini- +/- 40C of the average
value for location 2,

4,4.2.2 Conduit The cables shall be pulled into the conduit
after installation of the thermocouples, No pulling lubrLcaut shall
be used. Mhen three single conductor cables are utilized for the
conduit tests, the cables shall be bundled with stainless steel tie
wraps or bless cloth electrical tape to ensure thermocouple
placement is inaiit-ained during insertion or removal.

The cables shall be connected as a single series electrical circuit.

A section of insulating blanket shall be placed at the ends of the
conduit to minimize axial heat flow, such that the average values
for the thermocouples at locations 1 and 3 (see Figure 4-2) are
within 1/- 40C of the average for location 2.

4,4.2.3 Free-Air Drop The cables shall be connected as a
single series electrical circuit. When three single conductor
cables are utilized for these tests, the cables shall be bundled
with stainlesa steal tie wraps or glass cloth electrical tape to
ensure thermocouple placement is maintained.

A section of insulating blanket shall be placed at ends of the free
air-drop to Minimize axial heat flow, such that the average values
for the thermocouples at locations 1 and 3 (see Figure 4-2) are
within +/- 40C of the average for location 2.
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4.4.2.4 Cable Penetration Fire Stop The cables and raceway
penetrating the fire stop floor/wall shall be installed in an
identical fashion as during fire testing. This may include special
spacing requirements. If the fire stop design permits installation
of the cables on the tray rungs or directly on the blockout surface,
the bounding condition is considered to be with the cables placed on

the tray rungs.

4.4.2.5 Orientation The fire protected raceway test

specimens shall be mounted horizontally in order to model worst case

orientation and to prevent a "chimney-effect," In the case of fire
stop tests, open ends of enclosed raceways must be sealed to
eliminate air movement.

4.4,2.6 Installation of Fire Protective Systems The tray and
conduit is to be raised off its support after completion of the
baseline tests, The protective system shall then be applied in

accordance with the method established in the fire or electrical
separation testing. The entire asemably shall be lowered back onto
the supports while ensuring the assembly is not cracked or otherwise
distorted. If the protective system can be removed without

disturbing the cuables or thermocouple placement, then the baseline
tests may be performed before or after testing the protective cable

system.

If the product undergoes a curing operation, the test specimen's dry
state shall be established ly the manufacturer and achieved prior to

the test througl natural or artificial drying.

If the product is reactive at tomperatures below 90C, then the
equilibrium time must be extended based on specific analysis,

4.4,3 Thermocouple Selection and Placement Thermocouples shall

be a maximum of 24 AWG, Type T special grade - Copper Constantaxi with an

accuracy of +/- 0.50C or other thermocouple types which have been
calibrated to the uamue level of accuracy. Thermocouple wire shall have
waterproof insulation. Thermocouples shall be placed directly against the

conductor.

To attach the thermojunction to the cable, make an approximately 2 inch
long slit in the outer jacket of the cable, to expose the insulated
conductors. Make a one inch slit in the insulation as shown in Figure 4-
5. Insert the thermocouple junction in direct contact with the conductor
strands. For three conductor cables, clo-se the insulation slit and seal
with a single layer of gl.ass-reinforced electrical tape. For single and
three conductor cables, reposition the outer jacket and seal with a single
layer of glass-reinforced electrical tape.

The test is intended to identify the temperature of the hottest conductor
within the center of the protected uable system and, cable penetration fire
stop. A set of thermocouples shall be installed at each of the vertical
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planes along the length of the cable as shown in Figures 4-1, 4-2, and 4-
3, Conduit and free-air drops shall have the thermocouples placed on all
three conductors. Within the tray assembly, thermocouple leads shall
remain in the layer in-which they are installed and be routed out the end
of the tray in the interstices of the cable mass. For fire protected
raceways, the following number of thermocouples shall be placed in each
vertical plane:

(1) tray configuration - 5

(2) conduit and free-air drop - 3

For ampacity tests of tray penetration fire stops, 5 thermocouples shall
be placed on the conductors in the fire stop in accordance with Figure 4-
1, One additional thermocouple shall be placed at 2 foot intervals on one
conductor of the center cable in the middle layer on each side of the
firestop. (Figure 4-3)

For ampacity tests of conduit or free-air drop penetration fire stops, 3
thermocouples shall be placed on the conductors in the fire stop in
accordance with Figure 4-2. One additional thermocouple shall be placed
at 2 foot intervals on each side of the fire stop.

4.5 Test Procedure

4.5.1 Baseline Evaluation At least one baseline test for each
system, i.e. tray, conduit, free air drop, shall be conducted in order to
establish baseline ampacities. Baseline evaluation for a tray assembly
must be performed on the same physical specimen used for the derating
test. Baseline and deracing evaluations for conduits and free-air drops
shall be performed using the same instrumented cable set,

4,5.2 Current Source The circuit shall be energized with a 60 Hz,
single phase source sufficient to cause the conductor to reach 90 0 C at
location 2 in Figures 4-1, 4-2, and location 1, in Figure 4-3. The current
shall be measured to an accuracy of +/- 0,5%. The use of a constant-
current amplifier is recommended since the increasing temperature changes
the circuit load, i.e. conductor resistance. Alternatively, process
control devices can be used to generate and maintain the current source.

4.5.3 Temperature Measurement All temperatures shall be recorded at
intervals no greater than one minute, The current in each test circuit
shall be adjusted to achieve a hot spot conductor temperature of 90DC +/-
19C at location 2 for the protected cable systems and location 1 for cable
penetration fire stop. The average temperature of thermocouple locations
1 and 3 for the protected cable systems shall be within +/- 40C of the
average temperature reading at location 2. No restrictions are placed on
the temperature readings at locations outside the cable penetration fire
stop.
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The cable circuit is considered to be have reached steady state condition
when:

(1) A minimum of three hours since the last adjustment of current
level or perturbation of the system occurred, and

(2) The rate of change of the average of thermocouple reading at
hottest spot (location 2 for Figures 4-1 and 4-2, and location
1 for Figure 4-3) does not exceed +/- 0.26C per hour for
conduit, tray, and free-air drop,

Perturbation of the system conditions includes current adjustment, change
in the internal temperature of the enclosure, and addition or removal of
insulation on the ends of the tray, conduit or free-air drop, Hinor
adjustment of current ( 5 0.5%) required to keep the current constant is
not considered a perturbation of the system.

In order to statistically assure lheriual equilibrium, the conductor
temperatures shall be averaged at each sawpling period. A linear
regression analysis using the least-squares method shall be performed on
the data obtained over the preceuLxug 60 minute period. The slope of the
line shall be expressed in uniLti. * ° C per hour. When the absolute value
of the slope becomes less chan 0.2, equilibrituim has been reached.

The degrees of freedom oU Latined by averaging many thermocouple locations,
allows the precision to exceed Lwt. +/- C limit of any one. thermocouple.

The equations for a linear regression using the least

are show-n below;

Y - nz X +b

X

Y
n

n 
)

squares fit method

(1)

(2)

(3)

(4)
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b - Y - m X (5)

Where.

Y is the average conductor temperature C
X is the time increment (min)

m is the slope of line (C/min)

b is the Y-axis intercept, C

4.5.4 Enclosure Temperature The temperature within the test

enclosure shall be controlled to 40 +/- 2 C. Some induced air movement

within the enclosure is necessary to achieve uniform steady-state

temperatures. Care must be takan to avoid direct air currents against the
test specimens. The method of tIubieart temperature control within the test

enclosure is important. Care must be taken to avoid any additional heat
loading on the cables by radiation from a heat source,
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FIG 4-1
Tray Configuration - Protective cable System
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Copyright a 1993 IEEE. Att rights reserved
This is an unapproved IEEE Standards Draft, subject to change

C-39P5480XX.atd
February 24, 1993

I
I



A-391

21

(M In)

I I

Steel Conduit 4" x 24' Ladder-Back
Steel Cable Tray

Wood
Support

I 8^--

40 C HEATED AREA

ENCLOSURE - CROSS SECTION

1 44 _

CONDUIT & TRAY SUPPORT POINTS

FIG 4-4
Enclosura and Support Requirements

- Protective Sys tems

Copyriaht 0 1993 IEEE. All riehts reuorved
This in an unapprovod IEEE Standards Draft, 2ubjqct to chonse

C-40

724
(Min)

P8s4dD& .atd
February 24, 1993

1 32"



A-392

22 m)

TYPE T 'SPECIALS 24 GAGE
THERMOCOUPLE MRES

COPPER CONDUCTOR

INSULATION

TrI 4-5
Thermocouple Attachment to Conductor

Copyright 0 1993 IEEE. AlI rights reserved
This is an unapproved IEEE Standards Draft, subject to change

Pe8onxx.std C-41 February 24., 1003
. z



A-393

23

5 Evaluation of Test Results

5.1 Normalizing Test Results

After equilibrium has been achieved, the final conductor temperature and the
ambient temperature may not match 90 C and 40 C respectively. The results of the
baseline and the fire protected cable system tests must be normalized using
equation 6 below. The conductor temperature shall be the hottest conductor
temperature at location 2 for the protective cable system and location 1 for
cable penetration fire stop. The final temperatures must be within the limits
established in Section 4,5.4 and 4.5.3.

I (T- Ta') (i + Tc) (6)
( (Tc - Ta) (a + To')

where
I test current at equilibriwui, amperes
Tc hottest conductor temperature at center at equilibrium, C
Ta measured enclosure ambient temperature, C
1' normalized current, amperes
Tc' normalized conductor temperature - 90 C
Ta' normalized ambient temperature - /,0 C
alpha 234.5 for copper or 228.1 for aluminum

5.2 Ampacity Deratlng Factor

Using the normalized current, as determined from section 5.1, an ampacity
derating factor can be calculated using the results of the baseline test and the
protected cable system or cable fire stop. The ampacity derating factor (ADF) and
ampacity correction factor (ACF) shall be calculated using equations 7 and 8. The
user may find it may convenient to express the ampacity results as ampacity
correction factor (ACF) for calculation purposes. ACF is applied in a similar
fashion as conduit grouping factors and ambient temperature correction factor
as shown in ICEA P-46-426.

ADF - (-rIf) 100 (7)
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ACP = If (8)

Where

Io is the normalized current for the baseline condition, amperes
If is the normalized current for the passive fire protected cable

system or cable penetration fire stop system,
ADF is the ampacity derating factor, X
ACF is the ampacity correction factor

Ampaciey derating factors shall be expressed in conjunction with reference to its
baseline ampacity standard. This is especially important for cable penetration
fire stops where the cable installation method outside the wall has a major
influence on the resulting deratirng factor. Cable Fire stop ampacity derating
factor is also restricted in terms of conductor size and material.

Examples illustrating how the ampacity derating factors must be expressed are
shown below,

(1) ADF - 18 %, Floor Assembly-Fire Stop Penetration, Product design
AAA, applied against ICEA P-46-L26 "conduit in air ampacities" for
12 AWG aluminum or copper conductors and larger.

(2) ADF - 7 %, Wall Assombly Fire Stop Penetration, Product design AAA,
applied against ICEA P-46-426 "conduit in air ampacities" for 1000
kcmil copper conductors or 1250 kcmil aluminum conductor and larger.

(3) ADF - 20 X, Fire Protective Material - Tray Application, Product
design BBB, when applied against ICEA P-54-440,

(4) ADF - 18 X, Electrical Separation Wrap - Free Air Drop, Product
design CCC, when applied against ICEA P-46-426 "in free air"
ampacities,

6 Documentation of Testing

The test report and the resulting derating factor shall include the following
documentation;

(1) Description of the test configuration

(2) Date of the test

(3) Location of the test

(4) Description of the test equipment and test Articles

Copyright 0 1993 IEEE. All riaha rioadverd
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(5) Calibration docunentation of all thermocouples

(6) Qualification and certification for test personnel

(7) Test procedures used.

(8) Ampacity values determined and accompanying equilibration
temperatures.

(9) Provide quality control records for:

(a) Test article construction

(b) Qualification and certification for installation and
inspection personnel

(c) Identification and installation of fire barrier material

(d) Thermocouple locations

(e) cables, size, type, and location

(f) Actual tray and conduit cable fill, and calculated depth of
cable fill as defined in ICEA P-54-440

(10) Computer printout and graphic results of the ampacity test

(11) All raw data

(12) 35 mm photographic coverage of the cost project

(13) Docutmentation that product does or does not react at temperatures
below 900C.

(14) Documentation that moisture equilibrium has been achieved.
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EXCEPTIONS TO IEEE P848/D11

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

1. Section 5.2.4 states the conduit shall be 12 feet long and supported 18 inches
from each end.

Exception: The conduit is 20 feet long and supported 5 feet from each end.

Basis: The longer specimen will reduce the affects of heat transfer on the
measured temperature. Draft 12 states a minimum of 12 feet.

2. Section 5.3.1 references Figure 3 which shows the enclosure width 132 inches.

Exception: The enclosure width is 96 inches.

Basis: The enclosure will be used only for conduit; no trays will be tested so
the 96-inch enclosure will be sufficient.

3. Section 5.3.2.2 Part b states that 1-3 conductor 750 MCM copper cable will be used.

Exception: Three single conductor 750 MCM cables will be bundled together to
simulate 1-3 conductor.

Basis: Draft 12 of the standard states that 3 single conductors can be used.

4. Section 5.3.2.5 states that Type K special grade thermocouples will be used.

Exception: Type T thermocouples with an accuracy of + .50C will be used.

Basis: Type T thermocouples verified to be within + .5*C are more accurate than
the type K special grade. Draft 12 of the standard states that Type T
special grade thermocouples or a thermocouple of equivalent accuracy will
be used.

5. Section 5.3.2.5 states that three thermocouples will be used to determine the
conductor temperatures.

Exception: Nine thermocouples will be used. Three thermocouples will be used
in each conductor.

Basis: Draft 12 states that three thermocouples will be used in each vertical
plane.
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EXCEPTIONS TO IEEE P848/D11 (CONTINUED)

Procedure for the Determination of the Ampacity
Derating of Fire Protected Cables

6. Section 5.3.2.6 states the testing is to be sequential so that one conduit and
cable is to be used for all of the testing.

Exception Four 4" and four 1" conduits are being used for the test.

Basis: The same instrumented cable set for the baseline and derating tests for
each size conduit will be used as specified by draft 12. Different
conduit specimens will be used since each Thermolag configuration has a
30-day curing period after installation.

7. Section 5.3.2.6 states that moisture content in percent moisture will be made on
the Thermolag.

Exception: The moisture content measurement will be made using a hand-held
meter recommended by Thermal Science Incorporated (Thermolag
manufacturer). Reference Attachment D, Page D-1. This
instrumentation will not be traceable back to NIST.

Basis: Draft 12 states that the moisture content will be reported to ensure that
moisture equilibrium has been achieved.

8. Section 5.4.2 states the current value will be reported to 0.1 ampere, but no
accuracy is stated.

Exception: The accuracy for the current measurement will be +/- 1% of reading.

Basis: Draft 12 states an accuracy of +/- 0.5% instead of an absolute current
value. Per Attachment E, this value will be changed to +/- 1% in the
final issue of P848.

9. Section 5.4.3 states that the rate of change will not exceed +/- .550C/hour.

Exception: A value of +/- .20C/hour will be used.

Basis: Draft 12 states the rate of change will be .20C/hour.
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February 23, 1993

Tennessee Valley Authority
LP-4H-C
1101 MarketStreet
Chattanooga, Tennessee 37402

Attention: Mr. William M. Roop, Jr.
Principal Electrical Engineer

Dear Mr. Roop:

In accord with the information presented in the operating instructions for the Deimhorst
Moisture Meter, Model-DP, the manufacturer points out that even readings in the "red
zone" of the dial indicate a relatively low moisture content, such as in concrete. The
manufacturer further points out that a reading of 35 to 70 on the moisture meter usually
indicates a range of moisture content between 2 and 4%.

We recommend that for dry acceptance purposes, the THEERMO-LAC 330 Prefabricated
Panels and Preshaped Conduit Sections be accepted when the Delmhorst Moisture
Meter (Model-DP) has a moisture meter reading of less than 70, on the 0 to 100 scale.

We also recommend that in all areas where THERMO-LAG 330-1 Trowel Grade Material
has been applied, that the same acceptance standard be used, a moisture meter reading
of less than 70 on the 0 to 100 scale of the Delmnhorst Moisture Meter (Model-DP).

Yours truly,

B. E. Evans
Quality Control Manager

BEE/mils

Fax No: 615-751-8247

-S .. . .
- THERMAL SCIENCE, INC. . 2200 CASSENS DR. * ST. LOUIS, MO 63026 * (314) 349-1233 -

Telex: 209901 (Answarback: TSI UR) * Telecopier (314) 349-1207
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B44 930302 001

March 2, 1993 "A RECGOD
R.L Morley, PSB1B-C

WATTS BAR NUCLEAR PLANT
AMPACITY DERATING TESTS FOR THERMOLAG FIRE BARRIER MATERIAL
CLSD JOB NUMBER 93-0501

The purpose of this memorandum is to confirm information given to
your C.L. Rutledge by K.W. Brown on March 1, 1993. During the
course of the review of revision 0 of the test plan for the
subject task, it was noted that accuracy requirements in Draft 12
of IEEE P-848 contain a typographical error.

Section 5.4.2 of draft 11 of the subject standard required that
the current be measured to within 0.1 amps. As was noted during
the March I review, the 0.1 amp requirement was a carry over from
an earlier draft in which only 3/c No. 6 AWG cables were
utilized. Subsequently, derating tests for fire protected
conduits were revised to require the use of a 4-inch conduit
containing 3-1/c 750 kcmil cables but the working group failed to
change the accuracy requirements to a percentage of reading.
Such an approach would better reflect the wide disparity between
the magnitude of current which would be required for No. 6 AWG
and 750 kcmil. Consequently, section 4.5.2 of draft 12 of the
standard was revised.

Our K.W. Brown is a member of IEEE/ICC Working Group 12-45 which
is preparing the standard. He has checked with other members who
were present at the February 22-23 meetings in Boston where draft
12 was prepared and has confirmed that the 0.5 percent limit
therein was an error. The requirement should have been to
measure current to a 1 percent accuracy. The Working Group has
already agreed to correct this section.

Therefore, section 5.3.10 of the test plan shall require that
currents during the derating tests are measured with an accuracy
of 1 percent.

Should you have any questions regarding the above please contact
me at 751-7501.

R.E. Miller
LP4H-C

cc: RIMS, MP a2 IF--
J.A. Krieg, LP4H-C
W.R. Roop, LP4H-C
K.W. Brown, LP4H-C
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ATTACHMENT C

SUMMARY OF NORMALIZED CURRENTS



0

SUMMARY OF AVERAGE CURRENTS AND AMPACITY CORRECTION FACTORS
FOR TESTING PERFORMED ON 4U CONDUITS

DESCRIPTION BARE BARE 5/8U THERMOLAG 5/8" BASE WITH 3/8 UPGRADE 3/8 BASE WITH 3/8 UPGRADE

SPEC MEN
IDENTIFICATION 93-0501-4 93-0501-9 93-0501-1 93-0505-2 93-0501-3

3 CONDUCTOR 234.1 * 246.3 228.2 215.0
ACF -1 1.052 0.975 0.918

4 CONDUCTOR 420.3 434.5 450.8 433.5 424.5
ACF-1 1.073 1.031 1.010
ACF-2 1.038 0.998 0.977

24 CONDUCTOR 32.1 332 34.3 33.4 33.1
ACF- 1 1.069 1.041 1.031
ACF-2 1.033 1.006 0.997

3 PHASE 32.4 33.4 34.0 33.7 31.7
ACF-1 1.049 1.040 0.978
ACF-2 1.018 1.009 0.949

* TEST NOT PERFORMED
ACF-1 IS THE CORRECTION FACTOR USING THE CURRENT MEASURED IN THE BARE CONDUIT CONSTRUCTED OF ONE 10 FOOT SECTION
WITH A 5 FOOT SECTION ON EACH END.
ACF-2 IS THE CORRECTION FACTOR USING THE CURRENT MEASURED IN THE BARE CONDUIT CONSTRUCTED OF TWO 10 FOOT SECTIONS.



SUMMARY OF AVERAGE CURRENTS AND AMPACITY CORRECTION FACTORS
FOR TESTING PERFORMED ON 1' CONDUITS

DESCRIPTION BARE BARE 5/8' THERMOLAG 5/8' BASE WITH 3/8' UPGRADE 1/4' BASE WITH 1/4' UPGRADE

SPECI MEN
IDENTIFICATION 93-0501-8 93-0501-10 93-0501-5 93-0505-6 93-0501-7

3 CONDUCTOR 54.3 * 52.4 51.9 52.6
ACF-1 0.965 0.956 0.969

4 CONDUCTOR 60.8 * 59.7 58.8 602
ACF-1 0.982 0.967 0.990

3 PHASE 64.2 62.6 64.3 62.7 63.6
ACF-1 1.002 0.977 0.991
ACF-2 1.027 1.002 1.016

* TEST NOT PERFORMED
ACF- 1 IS THE CORRECTION FACTOR USING THE CURRENT MEASURED IN THE BARE CONDUIT CONSTRUCTED OF ONE 10 FOOT SECTION
WITH AS FOOT SECTION ON EACH END.
ACF-2 IS THE CORRECTION FACTOR USING THE CURRENT MEASURED IN THE BARE CONDUIT CONSTRUCTED OF TWO 10 FOOT SECTIONS.

01



ATTACHMENT D

SUMMARY OF THERMO-LAG INSTALLATION,
SPECIMEN WEIGHT AND CIRCUMFERENCE



S

______THERMOV-LAG WEIG-HT (LBS) THERMOV-LAG DIMENSIONS
FTEMS TESTED CONDUIT THERMOLAG TOTAL ID 00 S* V

______CX'DUIT BASE UPGRADE I-BS) QBS) tLBs) (INCHIES) (INCHES) (s IM (UBIC IN)
93-0501-1 4INO-H lj2 196.1 1325 328.6 4.5 62 4675 3429
93-0501-2 4 INCH 1 f2 1/4 196.1 234.1 4302 45 72 6122 5955
93-0501-3 4INCH- 1/4 1/4 196.1 202.7 3988 45 6.8 5126 4899
93-0501-4 4 INCH BARE 196.1 196.1 - 4.0 45 3393 801
93-0501--5 1IINCH 1)2 312 48B 79.8 1.3 3.0 2263 1378
93-0501-6 1 INCH 1j2 1/4 312 112.0 1432 1.3 4.0 3038 2697
93-0501-7 1 INCH 1/4 1/4 312 90.7 121.9 1.3 3.6 2724 2124
93-0501-8 1 INCH BARE ______312 ______31.2 1 in 1.3 980 98
*SURFACE AREA
"VOLUME
**CONDUIT DIMENSIONS

NOTES:
1. CONWUFT WEIGHT OF AN ITEM IS BASED ON THE WEIGHT{ OF THE BARE CONDU FT,
2. THERMOLAG DIMENSIONS ARE BASED ON MEASUREMENTS OF THE FINISHED ITEM

AND THE OJTSIDE DIAMETER OF THE CONDWWT
3. DIMENSION~S ARE IN INCHES, SQUARE INCHES AND CUBIC INCHES.

C,
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January 20, 1993

R. E. Filler, LP 4N 127-C \

WATTS BAR NUCLEAR PLANT (WBN) - THERMO-LAG TESTING PROGRAM

Attached are the Thermo-Lag Installation Procedure
the installation of the Thermo-Lag on the conduits
Testing. The attachment includes the installation
allowable tolerances. These procedures, sketches
discussed with W. M. Roop, Jr. of your staff.

and sketches to be used for
for the Ampacity Derating
procedure, sketch, and
and tolerances were

If you have any questions, please contact J. J. Pierce at 365-1468.

R. M. Johnson
Unit 1 Project Engineer
IOB lC-WBN

JJP:JMB
Attachment
cc: M. C. Brickey, IOB lG-WBN

Tom Davis, MOB 2M-WBN
RIMS, QAC lG-WBN

WBEP - 6652A

'$-b 9 .i2 U lk al -
QA RIIWWr-4.2rd
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THERMO-LAG

INSTALLATION PROCEDURE

I. GENERAL REQUIREMENTS - Order of Installation

A. The Thermo-Lag shall be installed on conduit fittings (e.g., LB
and LS) and junction boxes before installing on conduit.

B. After completion of conduit fittings and junction boxes, the
preformed sections of Thermo-Lag for the conduits shall be
installed.

C. After completion of the conduit, the supports shall be protected
with Thermo-Lag for the required distance.

D. For assemblies requiring multiple layers of Thermo-Lag, the first
layer shall be completed before starting the second layer. The
second layer shall be applied in the same sequence as the first
(i.e., fittings and boxes first, conduits second, supports last).

E. All conduit pieces shall be measured and recorded on a data sheet
(see attached). The maximum and minimum thickness of each piece
does not need to be recorded. The maximum and minimum for all
the pieces on a conduit will be sufficient.

F. Upon completion of the installation and before the tie wires or
bands are applied, the circumference of the configuration shall
be measured to ensure it is within acceptable tolerances.
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THE RMO-LAG

INSTALLATION PROCEDURE

I. CONDUIT WITH NO UPGRADE

A. ALWAYS INSTALL THE THERMO-LAG TO THE CONDUIT BEFORE INSTALLING IT
TO THE SUPPORTS.

B. Cut the preformed conduits sections of Thermo-Lag to fit around
any supports and dry fit to check for clearances and proper fit
(try to minimize any gaps between pieces of Thermo-Lag). Butter
entire inside of the preformed sections, edges and ends and
attach to the conduit with tie wire. Smooth down seams and
joints where the trowel grade has squeezed out.

C. To install preformed sections on curved sections of conduit, the
Thermo-Lag must be cut down to the stress skin in several places
(usually requires at least 5 or 6 cuts) for the outside bend.
The inside bend requires wedges to be cut out of the Thermo-Lag,
but do not cut the stress skin. These pieces are then bent
around the curved section of conduit (NOTE: expect the- stress
2kin to tear). Where the stress skin tears, cut a piece of 0.017
diameter stainless steel stress skin to fit inside the preformed
section and overlap the tear one to two inches. Butter the
entire inside of the preformed sections, edges and ends with
trowel grade and install on the conduit with tie wire. Fill in
the open cuts with trowel grade and smooth out the edges and
seams where the trower grade squeezed out.

D. Allow the installation to dry overnight. Remove the tie wires
and rasp down the rough spots. Apply a thin (skim) coat
(approximately 1/16-inch thick) of trowel grade over the
installation and allow to dry at least two hours. Smooth down
the installation with a pad (Scotch-Brite) and water and allow to
dry overnight.

E. Attach tie wires or 2-inch banding. The maximum spacing for the
tie wires/bands shall be 6-inches on straight sections and
4-inches on curved sections.

II. CONDUITS WITH AN UPGRADE

A. ALWAYS INSTALL THE THERMO-LAG TO THE CONDUIT BEFORE INSTALLING IT
TO THE SUPPORTS.

B. Cut the preformed conduits sections of Thermo-Lag to fit around
any supports and dry fit to check for clearances and proper fit
(try to minimize any gaps between pieces of Thermo-Lag). Butter
entire inside of the preformed sections, edges and ends and
attach to the conduit with tie wire. Smooth down seams and
joints where the trowel grade has squeezed out.
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C. To install preformed sections on curved sections of conduit,,-the

Thermo-Lag must be cut down to the stress skin in several places
(usually requires at least 5 or 6 cuts) for the outside bend.
The inside bend requires wedges to be cut out of the Thermo-Lag,
but do not cut the stress skin. These pieces are then bent
around the curved section of conduit (NOTE: expect the stress
skin to tear). Where the stress skin tears, cut a piece of 0.017
diameter stainless steel stress skin to fit inside the preformed
section and overlap the tear one to two inches. Butter the
entire inside of the preformed sections, edges and ends with
trowel grade and install on the conduit with tie wire. Fill in
the open cuts with trowel grade and smooth out the edges and
seams where the trowel grade squeezed out.

D. Allow the installation to dry overnight. Remove the tie wires.
Wrap the curved section with either 0.011 diameter stainless
steel wire mesh or 0.017 diameter stainless steel stress skin and
attached it with tie wire.

E. Repeat steps A through C for the additional layer of *-inch thick
preformed Thermo-Lag.

F. Allow the installation to dry overnight. Remove the tie wires
and rasp down the rough spots. Apply a thin coat (skim) coat
(approximately 1/16-inch thick) of trowel grade over the
installation and allow to dry at least two hours. Smooth down
the installation with an abrasive pad (Scotch-Brite) and water
and allow to dry overnight.

G. Attach tie wires or 2-inch banding. The maximum spacing for the
tie wires/bands shall be 6-inches on straight sections and
4-inches on curved sections.
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TOLERANCES FOR THERMO-LAG INSTALLATIONS

S REQUIREMENT

Installations of Thermo-Lag shall be checked by QA/QC to verify it has
been installed per the installation procedure and that the thickness
of the Thermo-Lag is within acceptable limits.

BACKGROUND

The Thermo-Lag manufacturing process results in tolerances of
plus/minus 1/8-inch. The vendor's one hour fire barrier system
consisted of preformed conduit section for each size of conduit (i.e.,
3/4-inch through 5-inch nominal diameters) and 4' x 62j| sheets. The
thickness of these pieces was listed as 5/8-inch + 1/8-inch. What the
vendor guaranteed was that no piece would have a thickness less than
1/2-inch. In reality, what TVA has experienced is most preformed
sections have thicknesses between 5/8-inch and 3/4-inch with some
pieces up to 1-inch thick. This varying thickness of each piece
presents three different problems:

1. In a Fire Test the thicker the Thermo-Lag, the better it performs
(i.e., the thicker the Thermo-Lag the more protection).

2. In an Ampacity Test the thinnetr the Thermo-Lag, the better it
performs (i.e., the thinner the Thermo-Lag the less ampacity
derating has to be applied).

3. QC needs to have a way to verify that the installation has been
installed to the correct thickness.

These problems are amplified for those size conduits that require an
additional layer of protection (e.g., smaller conduits require an
upgrade of an additional 3/8-inch + 1/8-inch overlay).

RESOLUTION

To determine the required thickness a nominal 5/8-inch thickness will
be used for the base layer and a nominal 3/8-inch thickness will be
used for the upgrade. The composite sections are added together to
form a net thickness of 1-inch (5/8 + 3/8 = 1). The overall diameter
tolerance will be set at + 1/8-inch.

The maximum and minimum thickness of a completed installation will be
assured by maintaining a circumference within the limits listed in
Attachment A. The circumferences were derived from the following
equation.

C = (Dc + 2T)m

* C = Circumference Dc = Diameter of conduit T = Thickness of Thermo-Lag



D-8
MAXIMUM AND MINIMUM THICKNESS OF THERMO-LAG

SIZECONDUIT

1i"

1"4

1 "

l2

2

3

3

4

4

4

5

APPLICATION

5/8

3/8 + 3/8

5/8 + 3/8

3/8 + 3/8

3/8 + 3/8

5/8

3/8 + 3/8

5/8

5/8

3/8 + 3/8

5/8 +3/8

5/8

=
CIRCUMFERENCE
MINIMUM

7-11/16

8-1/2

9-5/8

9-1/8

11-3/8

10-5/8

14-15/16

14-1/8

17-1/4

18-1/2

20

20-7/16

(INCHES)
MAXIMUM

8-1/2

9-1/4

11-1/4

10-11/16

13

12-3/16

16-1/2

15-3/4

18-7/8

19-1/4

20-13/16

22
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APPENDIX A
Sheet 1 of 1

DATA SHEET

INSPECTION NO. 93-0501-1 (4" conduit w/ 1/2" base)

91NNB-75871A (1/2" TL) Trowel only
LOT/CONTRACT NO. 93NNS-75561C (Trowel) EXPIRATION DATE 07-93

CRAFTSMAN G. D. Headrick /__ X DATE 2-_2 - ?3

L. W. Starnes / DATE -2- t 3

COGNIZANT ENGINEER W. M. Roop, Jr./tP4X414Z DATE Z2- --93

QC INSPECTOR C. L. Rutledge DATE 7 -Z -93

MATERIAL CONDITION

CONDUIT OK PANELS N/A TIE WIRE OK MESH N___

PROCEDURE Memo from R. M. Johnson to R. E. Miller dated 01/20/1993,

"Thermo-lag Testing Program" (T25 93 0120 836).

DRAWING

JOINTS PRE-

FASTENER SP

18" RULE ON

MESH OVERLA

TROWEL GRAD

SEAMS OFFSE

REMARKS: -

Same as Procedure listed above.

HOLD POINTS

LAYER 1

BUTTERED Y

ACING OK

SUPPORTS N/A

P N/A

E THICKNESS N/A

T Y

LAYER 2

- N/A-

NN/A

-N/A-

-N/A,

-N/A-

N/A

Pretormed sections minimum thickness, layer 1: 0.50 inches

Preformed sections maximum thickness, layer 1: 0.80 inches

Preformed sections minimum thickness, layer 2: NLA

Preformed sections maximum thickness, layer 2: N/A

Average circumference of finished sample: 19.45 inches

O Average Thermolag thickness on finished sample: 0.807 inches

Date sample completed: January 27, 1993



INSPECTION NO.

LOT/CONTRACT NO.

CRAFTSMAN G. E

L. W

COGNIZANT ENGINE

QC INSPECTOR C
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SPPfNJIX A

e~e Of 1

DATA SHEET

93-0501-2 4" conduit w/ 1/2" base & 1/4" u~Pgrade)
93NNS-75561C (1/4" TL)
91NNB-75871A (1/2" TL) Trowel only
93NNS-75561C (Trowel) EXPIRATION DATE 07-93

). Headrick / Aff4y 4f DATE _ _____

Starnes - DATE Z _ _Z-_ 3

ER W. M. Roop, Jr./ 7 DATE 2$-I.- .

. L. Rutledge / DATE 7_ -_ _ _3

MATERIAL CONDITION

CONDUIT OK PANELS N/A TIE WIRE OK MESH N/A

PROCEDURE Memo from R. M. Johnson to R. E. Miller dated 01/20/1993,

"Thermo-lag Testing Program" (T25 93 0120 836).

DRAWING Same as procedure listed above

HOLD POINTS

LAYER 1 LAYER 2

JOINTS PRE-BUTTERED Y Y

FASTENER SPACING OK OK

18" RULE ON SUPPORTS N/A N/A

MESH OVERLAP N/A N/A

TROWEL GRADE THICKNESS N/A N/A

SEAMS OFFSET Y Y

REMARKS:

Preformed sections minimum thickness, ljyer_1: 0.51 inches

Preformed sections maximum thickness, layer 1: 0.73 inches

Preformed sections minimum thickness, layer 2: 0.25 inches

Preformed sections maximum thickness, layer 2: 0.45 inches

Average circumference of finished sample: 22.51 inches

. Average Thermolag thickness on finished sample: 1.294 inches

Date sample completed: February 2, 1993
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APPENDIX A
Sheet 1 of 1

DATA SHEET

INSPECTION NO. 93-0501-3j4" conduit w/ /4" base & 1L4" upgradel

93NNS-75561C (1/4" TL) Trowel only
LOT/CONTRACT NO. 93NNS-75561C (Trowel) EXPIRATION DATE 07-93

CRAFTSMAN G. D. Headrick / J 4te4A, a DATE 2-- .-'?

L. W. Starnes / A. A4-- DATE Z_ __--_

COGNIZANT ENGINEER W. M. Roop, Jr./) DATE 2-3-...

QC INSPECTOR C. L. Rutledg CiX_ DATE -2- -13

MATERIAL CONDITION

CONDUIT OK PANELS N/A TIE WIRE OK MESH N/A

PROCEDURE Memo from R. M. Johnson to R. E. Miller dated 01/20/1993,

DRAWING

JOINTS PRE

FASTENER S

18" RULE 0

MESH OVERL

TROWEL GRA

SEAMS OFFS

REMARKS:

Preforme

-Preforme

"Thermo-lag Testing Program" (T25 93 0120 836).

Same as Procedure listed above.

HOLD POINTS

LAYER 1 LAYER 2

-BUTTERED Y _ Y

PACING OK OK_

N SUPPORTS N/A N/A

AP N/A N/A_

DE THICKNESS N/A N/A

ET Y Y -

d sections minimum

d sections maximum

thickness.

thickness,

layer 1: 0.34 inches

laver 1: 0.55 inches

Preformed sections minimum thickness, layer 2: 0.25 inches

Preformed sections maximum thickness, layer 2: 0.45 inches

Average circumference of finished sample: 21.36 inches

Avera e Thermolag thickness on finished sample: 1.111 inches

Date sample completed: February 2, 1993

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



INSPECTION NO.
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APPENDIX A
Sheet 1 of 1

DATA SHEET

93-0501-4 (4" conduit with no Thermolaq)

LOT/CONTRACT NO. N/A EXPIRATION DATE N/A

CRAFTSMAN G. D. Headrick / / / -4 DATE _ __ ___

L. W. Starnes / 1 DATE ________

COGNIZANT ENGINEER W. M. Roop, DATE

QC INSPECTOR C. L. Rutledge / (zzo tA4  4 DATE Z-Z' 93

MATERIAL CONDITION

CONDUIT OK PANELS N/A TIE WIRE OK MESH N/A

PROCEDURE Memo from R. M. Johnson to R. E. Miller dated 01/20/1993

"Thermo-laa Testing Proqram" (T25 93 0120 836)

DRAWING Same as Procedure listed above

JOINTS PRE-BUTTERED

FASTENER SPACING

18" RULE ON SUPPORTS

MESH OVERLAP

TROWEL GRADE THICKNESS

SEAMS OFFSET

REMARKS:

HOLD POINTS

LAYER 1

N/A

N/A

N/A

N/A

LAYER 2

-N/A

-N/A_

-N/A

N N/A

-N/A

- N/A.

Preformed sections minimum thickness,-layer 1: N/A

Preformed sections maximum thickness, layer1: N A

Preformed sections minimum thickness, layer 2: N/A

Preformed sections maximum thickness, layer 2: N/A

Average circumference of finished sample: 14.38 inches

Average Thermolag thickness on finished sample: N/A

Date sample completed: FebruarY 2, 1993

- - ----
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APPENDIX A
Sheet 1 of 1

DATA SHEET

93-0501-5 (1" conduit w/ 1/2" base)

91NNB-75871A (1/2" TL)
LOT/CONTRACT NO. 93NNS-75561C (Trowel) EXPI]

CRAFTSMAN G-. D. Headrick / .2)
L. W. Starnes / "Ax, \. dai

RATION

DATE

DATE

Trowel only
DATE 07-93

Z-2 -9??

2-2- ' Ti3

COGNIZANT ENGINEER W. M. RooP, Jr./

QC INSPECTOR C. L. Rutledge / C v X (4C DATE

DATE 2-2 - 93

;-z - I "t

MATERIAL CONDITION

CONDUIT OK PANELS N/A TIE WIRE OK MESH N/A

PROCEDURE Memo from R. M. Johnson to R. E. Miller dated 01120/1993w

"Thermo-laq Testing Program" (T25 93 0120 836).

DRAWING Same as procedure listed above

JOINTS PRE-BUTTERED

FASTENER SPACING

18" RULE ON SUPPORTS

MESH OVERLAP

TROWEL GRADE THICKNESS

SEAMS OFFSET

REMARKS:

_Preformed sections minimum

HOLD POINTS

LAYER 1

Y

OK

N/A

N/A

N/A

Y -

thickness,

f-h i e-,1cn a .

LAYER 2

N/A

N/A

NA

N/A

N/A

N/A

layer 1: 0.50 inches

lava r I :
Preformed sections miVnimumvI t-hc-n- s a y. 2 A

Preformed sections minimum thickness, layer 2: N/A

Preformed sections maximum thickness, layer 2:-N/A-

Average circumference of finished sample: 9.38 inches

. Average Thermolaq thickness on finished sample: 0.796 inches

Date sample completed: January 27, 1993

INSPECTION NO.

A- - -

Preformed sections maximumr 1n AQ 9 ne n he c
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AtPPENDIX A
Sheet 1 of 1

DATA SHEET

INSPECTION NO. 93-0501-6 1" conduit w/ 1/2" base & 114" upgradek
93NNS-75561C (1/4" TL)
91NNB-75871A (1/2" TL) Trowel only

LOT/CONTRACT NO. 93NNS-75561C (Trowel) EXPIRATION DATE 07-93

CRAFTSMAN G. D. Headrick / ~ m 2A6DATE Z 2- 3
L. W. Starnes / V- . iti-' DATE - - 2- -3

COGNIZANT ENGINEER W. M. Roop, Jr./ DATE 2-2 9'

QC INSPECTOR C. L. Rutledge / DATE 2Z-Z -13

MATERIAL CONDITION

CONDUIT OK PANELS N/A TIE WIRE OK MESH N/A

PROCEDURE Memo from R. M. Johnson to R. E. Miller dated 01/20/1993,

"Thermo-lag Testing Program" (T25 93 0120 836).

DRAWING Same as procedure listed above.

HOLD POINTS

LAYER 1 LAYER 2

JOINTS PRE-BUTTERED Y Y

FASTENER SPACING OK OK

18" RULE ON SUPPORTS N/A N/A

MESH OVERLAP N/A N/A

TROWEL GRADE THICKNESS N/A N/A

SEAMS OFFSET Y Y

REMARKS:

Preformed sections minimum thickness, 1ayr1: 0.50 inches

Preformed sections maximum thickness, layer 1: 0.95 inches

Preformed sections minimum thickness, l-yr 2: 0.34 inches

Preformed sections maximum thickness, layer 2: 0.53 inches

Average circumference of finished sample: .12.656 inches

. Average Thermolag thickness on finished sample: 1.317 inches

Date samlabe completed: January 30, 1993
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APPENDIX A

Sheet 1 of 1

DATA SHEET

INSPECTION NO. 93-0501-7 Lf1" conduit w_ 1/4" base & 1/4" upgrader

93NNS-75561C (1/4" TL) Trowel only
LOT/CONTRACT NO. 93NNS-75561C-(Trowelr EXPIRATION DATE 07-93

CRAFTSMAN G. D. Headrick /Z9a4t anZ DATE Z-2- 7

L. W. Starnes / A c AousA- DATE 7 1-i-I>

COGNIZANT ENGINEER W. M. Roop, Jr./ DATE 2-2-Y3

QC INSPECTOR C. L. Rutledge / DATE % _-___

MATERIAL CONDITION

CONDUIT OK PANELS N/A TIE WIRE OK MESH NLA

PROCEDURE Memo from R. M. Johnson to R. E. Miller dated 01/20/1993,

"Thermo-lag Testing Program" (T25 93 0120-836).

DRAWING Same as procedure listed above

JOINTS PRE-BUTTERED

FASTENER SPACING

18" RULE ON SUPPORTS

MESH OVERLAP

TROWEL GRADE THICKNESS

SEAMS OFFSET

REMARKS:

Preformed sections minimum

HOLD POINTS

LAYER 1

Y

OK

N/A

N/A

N/A

Y

thickness, layer 1: 0.30 inches

Preformed sections maximum thickness,_layer 1: 0.54 inches

Preformed sections minimum thickness, layer 2: 0.25 inches

Preformed sections maximum thickness, layer 2: 0.43 inches

Average circumference of finished sample: 11.35 inches

* AverageThermolag thickness on finished sample: 1.109 inches

Date sample completed: February 1, 1993

LAYER 2

Y

OK

N/A

N/A

N/A

Y
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DATA SHEET

INSPECTION

LOT/CONTRAC

CRAFTSMAN

COGNIZANT E

NO. 93-0501-8 (1" conduit with no Thermolag)

T NO. N/A EXPIRATION DATE

G. D. Headrick /) I 22 4 DATE 2___

L. W. Starnes / A . S4 -G z- DATE

NGINEER W. M. RooD. Jr./ Z r, DATE

Q IPT C LRtd /( --- DATQC INSPECTOR C.L uldeDATE 2-2

N/A

.- IA

MATERIAL CONDITION

CONDUIT OK PANELS N/A TIE WIRE OK MESH N/A

PROCEDURE Memo from R. M. Johnson to R. E. Miller dated 01/20/1993,

"Thermo-lag Testing Program" (T25 93 0120 836).

DRAWING Same as procedure listed above

JOINTS PRE-BUTTERED

FASTENER SPACING

18" RULE ON SUPPORTS

MESH OVERLAP

TROWEL GRADE THICKNESS

SEAMS OFFSET

REMARKS:

Preformed sections minimum

HOLD POINTS

LAYER 1

N/A

N/A

N A

N/A

N/A

N/A

LAYER 2

N/A

N/A

N/A

N/A

N/A

thickness, laver 1: N/A

Preformed sections maximum thickness, layer 1: N/A

Preformed sections minimum thickness, layer 2: N/A

Preformed sections maximum thickness, layer 2: N!A

Averaqe circumference of finished sample: 4.38 inches

. Average Thermolaq thickness on finished samrle:pAl

Date sample completed: February 2. 1992



ATTACHMENT E

TEST DATA FROM 3 CONDUCTOR TESTS



EJO NUMBER 93-0501. SAMPLE NUMBER 93-0501-01 DATA FILE ITEMOINO.003

-POSITION I-
Trdl Tbkl Tvhl

87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.7 87.5 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.8 87.5 89.3
87.7 87.4 89.3
87.8 87.5 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.7 87.4 89.3
87.8 87.5 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.5 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.5 89.3
87.7 87.4 89.3
87.7 87.4 89.3

_POSITION 2
rrd2 Tbk2 Twh2

88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.3
88.4 88.4 90.3
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.3
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.3
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.3 88.4 90.2
88.3 88.4 90.2
88.3 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.3 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2

POSITION 3
Trd3 Tbk3 Trh3

89.6 89.7 91.4
89.6 89.8 91.4
89.7 89.8 91.4
89.6 89.8 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.8 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.5 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4

POSITION AVERA6E
Tavl Tav2 Tav3

8B.2 89.0 90.3
88.2 89.0 90.3
88.2 89.0 90.3
88.2 89.0 90.3
88.2 89.0 90.3
88.2 89.0 90.3
88.2 89.0 90.3
88.2 89.0 90.3
88.2 89.0 90.3
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.3
88.2 89.0 90.3
88.2 89.0 90.3
88.2 89.0 90.3
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.3
88.2 89.0 90.2
88.2 89.0 90.3
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.1 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.1 89.0 90.2
88.1 89.0 90.2
88.1 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.1 89.0 90.2
88.2 89.0 90.2
88.1 89.0 90.2
88.2 89.0 90.2
88.1 89.0 90.2
88.1 89.0 90.2
88.1 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.1 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.1 89.0 90.2
88.1 89.0 90.2
88.1 89.0 90.2
88.1 89.0 90.2
88.2 89.0 90.2
88.2 89.0 90.2
88.1 89.0 90.2
88.1 89.0 90.2

AVE
Tvave SLOPE

89.16 0.03
89.17 0.03
89.17 0.02
89.18 0.02
89.14 0.02
89.17 0.01
89.16 0.01
89.15 0.01
89.15 0.01
89.14 0.00
89.14 0.00
89.13 -0.00
89.16 -0.01
89.16 -0.01
89.15 -0.01
89.15 -0.01
89.12 -0.02
89.14 -0.02
89.14 -0.03
89.14 -0.03
89.16 -0.04
89.13 -0.04
89.13 -0.04
89.14 -0.05
89.14 -0.05
89.11 -0.05
89.15 -0.06
89.14 -0.06
89.13 -0.06
89.12 -0.06
89.12 -0.06
89.12 -0.06
89.13 -0.06
89.10 -0.07
89.10 -0.07
89.11 -0.07
89.12 -0.07
89.12 -0.07
89.12 -0.07
89.11 -0.07
89.12 -0.07
89.11 -0.07
89.12 -0.08
89.11 -0.08
89.11 -0.08
89.12 -0.08
89.14 -0.07
89.13 -0.07
89.13 -0.07
89.11 -0.07
89.13 -0.07
89.12 -0.07
89.12 -0.06
89.10 -0.06
89.10 -0.06
89.11 -0.06
89.11 -0.06
89.13 -0.06
89.11 -0.06
89.11 -0.05

AMBIENT TEMPERATURE
Taal Tim2 Tam3 Taav It

AMPS

41.0 40.9 40.5 40.8 243.44 244.93
40.8 40.9 40.5 40.8 242.96 244.32
40.9 40.9 40.5 40.8 243.28 244.63
40.9 40.8 40.5 40.8 242.96 244.27
40.9 40.8 40.5 40.7 242.72 244.02
40.9 40.9 40.5 40.7 242.40 243.72
40.9 40.9 40.5 40.8 242.40 243.72
40.8 40.9 40.5 40.7 241.92 243.28
40.9 40.8 40.5 40.7 242.56 243.86
40.8 40.8 40.5 40.7 242.08 243.37
40.8 40.8 40.5 40.7 243.60 244.91
40.8 40.8 40.5 40.7 243.92 245.22
40.8 40.8 40.5 40.7 244.72 245.93
40.8 40.8 40.4 40.7 244.08 245.24
40.8 40.8 40.5 40.7 244.24 245.48
40.8 40.8 40.5 40.7 243.92 245.19
40.8 40.9 40.4 40.7 244.80 246.11
40.8 40.9 40.5 40.7 244.08 245.37
40.8 40.8 40.5 40.7 244.48 245.77
40.8 40.8 40.5 40.7 243.76 245.06
40.8 40.8 40.5 40.7 243.92 245.21
40.8 40.8 40.5 40.7 243.92 245.22
40.8 40.8 40.4 40.7 244.72 246.01
40.8 40.8 40.4 40.7 244.16 245.41
40.8 40.8 40.4 40.7 244.64 245.86
40.8 40.8 40.5 40.7 244.08 245.42
40.8 40.9 40.5 40.7 244.24 245.52
40.8 40.8 40.4 40.7 243.92 245.09
40.8 40.8 40.4 40.7 245.12 246.43
40.8 40.8 40.4 40.7 244.72 245.96
40.8 40.8 40.4 40.7 244.88 246.13
40.8 40.9 40.4 40.7 243.92 245.22
40.8 40.8 40.4 40.7 243.84 245.07
40.8 40.8 40.4 40.7 243.76 245.08
40.8 40.8 40.4 40.7 244.40 245.68
40.7 40.8 40.5 40.7 244.48 245.78
40.8 40.8 40.4 40.7 245.20 246.50
40.8 40.8 40.4 40.7 244.72 245.98
40.8 40.8 40.4 40.7 245.28 246.48
40.8 40.8 40.4 40.7 244.88 246.09
40.8 40.8 40.4 40.7 244.80 245.97
40.8 40.8 40.4 40.7 245.68 246.94
40.8 40.8 40.4 40.7 246.08 247.34
40.8 40.8 40.4 40.7 245.36 246.62
40.8 40.8 40.4 40.6 246.00 247.22
40.8 40.8 40.4 40.7 245.36 246.64
40.8 40.8 40.4 40.6 245.68 246.79
40.8 40.8 40.4 40.7 245.12 246.33
40.8 40.8 40.4 40.7 244.88 246.12
40.8 40.8 40.4 40.7 244.32 245.55
40.8 40.8 40.4 40.7 245.12 246.30
40.8 40.8 40.4 40.7 245.04 246.29
40.8 40.8 40.4 40.7 245.76 247.12
40.8 40.8 40.4 40.7 244.96 246.23
40.8 40.8 40.4 40.6 246.00 247.26
40.8 40.8 40.4 40.7 245.52 246.82
40.8 40.8 40.4 40.7 245.84 247.16
40.8 40.8 40.5 40.7 245.36 246.62
40.8 40.8 40.4 40.7 245.60 246.84
40.8 40.7 40.4 40.6 244.48 245.64

I' TIME

19:09:12
19:10:12
19:11:12
19:12:12
19:13:12
19:14:12
19: 15:12
19:16:12
19:17:12
19:18:12
19:19: 12
19:20:12
19:21: 12
19:22:12
19:23:12
19:24:12
19:25:12
19:26:12
19:27:12
19:28:12
19:29:12
19:30:12
19:31:12
19:32:12
19:33:12
19:34:12
19:35:12
19:36:12
19:37:12
19:38:12
19:39:12
19:40:12
19:41:12
19:42:12
19:43:12
19:44:12
19:45:12
19:46:12
19:47:12
19:48:12
19:49:12
19:50:12
19:51: 12
19:52:12
19:53:12
19:54:12
19:55:12
19:56:12
19:57:12
19:58:12
19:59:12
20:00:12
20:01:12
20:02:12
20:03:12
20:04:12
20:05:12
20:06:12
20:07:12
20:08:12

COMMENTS

.I
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JOB NURSER 93-0o0t. SAMPLE NUMBER 93-0501-01 DATA FILE ITENOINO.003

-POSITION I-
TrdI Tbkl Twhl

87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 B7.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.8 87.4 89.3
87.7 87.4 89.3
87.8 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.8 87.5 89.3
87.8 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.8 87.4 89.3
87.8 87.5 89.3
87.7 87.4 89.3
87.8 87.5 89.3
87.7 87.5 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.5 89.3
87.7 87.5 89.3
87.7 87.4 89.3
87.7 87.4 89.3

_POSITION 2- -POSITION 3-
Trd2 Tbk2 Twh2 Trd3 Thk3 Twh3

88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.3 88.4 90.2
88.3 88.3 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.3 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
a8.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
8B.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2

89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4

POSITION AVERAGE
Tavl Tav2 Tav3

88.2
88.2
88.2
88.1
88.1
88.2
88.2
88.1
88.1
88.2
88.2
88.2
8. 2

88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.1
88.2
88.2
88.2
88.2
88.1
88.1
88.2
88.2
88.1
88.1
88.1
88.1
88.2
88.2
88.1
88.1
88.2
88.2
88.1
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.1
88.2
88.2
88.2
88.1

89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0

90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90 2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.3
90.2
90.3
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.2

AVE
Twave SLOPE

89.12
89.12
89.12
89.10
89.10
89.11
89.12
89.11
89.12
89.12
89.12
89.12
89.13
89.13
89.13
89.13
89.13
89.12
89.14
89.14
89.15
89.14
89.11
89.12
89.12
89.12
89.12
89.11
89.11
89.12
89.12
89.12
89.12
89.11
89.10
89.13
89.13
89.10
89.12
89.12
89.13
89.11
89.14
89.13
89.12
89.12
89.13
89.13
89.14
89.16
89.13
89.15
89.15
89.13
89.13
89.12
89.14
89.14
89.14
89.11

-0.05
-0.05
-0.05
-0.05
-0.05
-0.04
-0.04
-0.04
-0.04
-0.03
-0.03
-0.03
-0.03
-0.02
-0.02
-0.02
-0.02
-0.01
-0.01
-0.01
-0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.01
0.01
0.00
0.00
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

AMBIENT TEMPERATURE
Taal Tam2 Ta.3 Taav

40.8 40.7 40.4 40.6
40.8 40.8 40.4 40.7
40.8 40.8 40.4 40.6
40.8 40.7 40.4 40.6
40.8 40.8 40.4 40.7
40.8 40.8 40.4 40.7
40.8 40.8 40.4 40.7
40.8 40.7 40.4 40.6
40.8 40.8 40.4 40.6
40.8 40.7 40.4 40.6
40.8 40.8 40.4 40.6
40.7 40.8 40.4 40.6
40.8 40.8 40.4 40.7
40.7 40.7 40.4 40.6
40.8 40.7 40.3 40.6
40.8 40.7 40.3 40.6
40.7 40.7 40.4 40.6
40.7 40.8 40.3 40.6
40.8 40.7 40.4 40.6
40.7 40.7 40.3 40.6
40.8 40.7 40.3 40.6
40.7 40.8 40.4 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.4 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.8 40.7 40.3 40.6
40.7 40.8 40.4 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.8 40.3 40.6
40.7 40.8 40.3 40.6
40.7 40.8 40.3 40.6
40.7 40.7 40.4 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.8 40.7 40.4 40.6
40.7 40.7 40.3 40.6
40.7 40.8 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.5
40.7 40.7 40.3 40.5
40.7 40.7 40.3 40.6
40.7 40.6 40.3 40.5
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.8 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.4 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.6 40.3 40.6
40.7 40.7 40.3 40.6
40.8 40.8 40.3 40.6

AMPS
It I1 TIME

244.80 245.95
244.08 245.29
244.40 245.57
244.56 245.78
245.20 246.47
244.88 246.19
244.88 246.11
244.72 245.85
245.12 246.30
244.88 246.02
245.52 246.66
243.68 244.81
244.64 245.83
244.40 245.43
244.16 245.24
243.92 244.97
244.72 245.83
244.24 245.34
245.60 246.71
245.04 246.10
244.88 245.86
244.32 245.37
241.60 242.67
244.56 245.56
245.52 246.61
245.28 246.30
245.36 246.39
243.84 244.88
244.80 245.90
244.40 245.38
245.04 246.06
244.64 245.75
245.44 246.52
244.72 245.78
245.20 246.28
244.96 245.97
245.52 246.49
245.68 246.74
245.84 246.87
244.24 245.31
245.12 246.13
244.56 245.60
245.04 245.99
244.72 245.69
245.60 246.63
244.88 245.81
245.28 246.21
244.72 245.71
245.20 246.12
245.20 246.14
245.68 246.65
245.12 246.09
245.84 246.84
244.88 245.85
245.36 246.45
245.04 246.06
244.88 245.84
244.96 245.90
245.04 245.94
244.40 245.55

COMMENTS

Tested By X Reiezde 3-BZ- y3e

20:09:12
20:10:12
20:11:12
20:12:12
20:13:12
20: 14:12
20:15:12
20:16:12
20:17:12
20:18:12
20:19:12
20:20:12
20:21:12
20:22:12
20:23:12
20: 24:12
20:25:12
20:26:12
20:27:12
20:28:12
20:29:12
20:30:12
20:31: 12
20:32:12
20:33:12
20:34:12
20:35:12
20:36:12
20:37:12
20:38:12
20:39:12
20:40:12
20:41:12
20:42:12
20:43:12
20:44:12
20:45:12
20:46:12
20:47:12
20:48:12
20:49:12
20:50:12
20: 51: 12
20:52:12
20:53:12
20:54:12
20:55:12
20:56:12
20:57:12
20:58:12
20:59:12
21:00: 12
21:01:12
21:02:12
21:03:12
21:04:12
21:05:12
21:06:12
21:07: 12
21:08:12

AMPACITY TEST. 03-21-1993 E-2
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SAMPLE NUMBER 93-0501-01 DATA FILE ITENOlN0.003

-POSITION I- _POSITION 2- -POSITION 3I POSITION AVERAGE
Trdl TbkI Twhl Trd2 Tbk2 T0h2 rrd3 Tbk3 Tvh3 Tavl Tav2 Tav3

87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.5 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.5 89.3
87.8 87.5 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.4 89.3
87.7 87.5 89.3
87.7 87.5 89.3
87.8 87.5 89.3
87.8 87.4 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.7 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.7 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.7 87.5 89.3
87.7 87.5 89.3
87.7 87.5 89.3
87.7 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.4 89.3
87.7 87.4 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.4
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.4
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.4
87.8 87.5 89.4
87.8 87.5 89.4
87.8 87.5 89.4
87.8 87.5 89.3
87.8 87.5 89.3
87.8 87.5 89.3

88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.3
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.4 88.4 90.2
88.5 88.5 90.3
88.4 88.4 90.3
88.4 88.4 90.3
88.4 88.4 90.3
88.4 88.4 90.2
88.4 88.5 90.3
88.4 88.4 90.2
88.5 88.4 90.3
88.4 88.4 90.2
88.4 88.5 90.3
88.5 88.4 90.3
88.5 88.5 90.3
88.5 88.5 90.3
88.5 88.5 90.3
88.5 88.4 90.3
88.5 88.4 90.3
88.4 88.5 90.3
88.4 88.4 90.2

89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.8 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.8 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.8 91.4
89.6 89.8 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.6 89.7 91.4
89.7 89.8 91.4
89.7 89.8 91.4
89.6 89.8 91.4
89.6 89.8 91.4
89.6 89.8 91.4
89.6 89.8 91.4
89.6 89.7 91.4
89.7 89.8 91.4
89.7 89.8 91.4
89.7 89.8 91.4
89.7 89.8 91.4
89.7 89.8 91.4
89.7 89.8 91.4
89.7 89.8 91.4
89.7 89.8 91.4
89.7 89.8 91.4
89.7 89.8 91.4
89.6 89.8 91.4

88.1
88.1
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2.
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2
88.2

89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.1
89.0
89.0
89.0
89.0
89.1
89.0
89.1
89.0
89.1
89.1
89.1
89.1
89.1
89.1
89.1
89.1
89.0

AVE
Twave

90.2 89.12
90.2 89.11
90.2 89.13
90.2 89.13
90.2 89.13
90.2 89.14
90.2 89.12
90.3 89.14
90.3 89.14
90.2 89.14
90.2 89.12
90.2 89.13
90.2 89.12
90.2 89.15
90.3 89.14
90.2 89.14
90.2 89.14
90.3 89.16
90.3 89.15
90.3 89.15
90.3 89.15
90.3 89.15
90.3 89.16
90.3 89.16
90.3 89.15
90.3 89.15
90.3 89.15
90.3 89.15
90.3 89.15
90.3 89.15
90.3 89.16
90.3 89. 16
90.3 89.15
90.3 89.15
90.3 89.15
90.3 89.15
90.3 89.16
90.3 89.16
90.3 89.15
90.2 89.14
90.2 89.14
90.3 89.15
90.3 89.19
90.3 89.18
90.3 89.18
90.3 89.17
90.3 89.17
90.3 89.18
90.3 89.17
90.3 89.19
90.3 89.17
90.3 89.18
90.3 39.19
90.3 89.19
90.3- 89.20
90.3' 89.18
90.3 89.19
90.3 89.19
90.3 89.19
90.3 89.16

SLOPE

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.07
0.07
0.06

AMBIENT TEMPERATURE
r..t ram2 Tam3 TaWv

40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.5
40.7 40.6 40.3 40.5
40.7 40.7 40.3 40.6
40.7 40.7 40.4 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.6 40.3 40.5
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.5
40.8 40.7 40.3 40.6
40.7 40.8 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.8 40.7 40.3 40.6
40.6 40.7 40.3 40.5
40.7 40.7 40.3 40.5
40.7 40.6 40.3 40.6
40.7 40.6 40.3 40.5
40.7 40.6 40.3 40.5
40.7 40.7 40.3 40.6
40.7 40.6 40.3 40.5
40.7 40.6 40.3 40.5
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.6
40.7 40.6 40.3 40.5
40.7 40.6 40.340.5
40.7 40.7 40.3 40.5
40.7 40.7 40.3 40.5
40.6 40.7 40.3 40.5
40.6 40.7 40.3 40.5
40.7 40.7 40.3 40.5
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.5
40.7 40.7 40.3 40.6
40.7 40.7 40.3 40.5
40.7 40.7 40.3 40.5
40.7 40.7 40.3 40.5
40.7 40.6 40.3 40.5
40.7 40.6 40.3 40.5
40.7 40.6 40.3 40.5
40.6 40.7 40.3 40.5
40.6 40.6 40.3 40.5
40.7 40.6 40.3 40.5
40.7 40.6 40.3 40.5
40.7 40.7 40.3 40.6
40.7 40.6 40.3 40.5
40.7 40.6 40.3 40.5
40.7 40.6 40.3 40.6
40.6 40.6 40.3 40.5
40.7 40.7 40.3 40.6

It
AMPS

245.28 246.30
244.88 245.88
245.76 246.65
245.36 246.28
246.00 247.02
245.52 246.54
245.76 246.76
245.12 246.04
246.00 246.93
245.52 246.39
245.84 246.75
245.36 246.34
245.60 246.62
244.88 245.80
245.04 245.92
244.64 245.66
245.44 246.49
244.96 245.91
245.84 246.86
245.20 246.15
245.36 246.33
245.60 246.60
245.68 246.64
245.04 246.01
245.76 246.63
245.36 246.25
245.52 246.44
245.04 245.91
244.80 245.62
244.08 245.01
244.80 245.65
245.12 245.99
245.84 246.78
244.88 245.81
245.52 246.36
245.20 246.12
246.00 246.84
246.00 246.88
246.16 247.03
245.52 246.41
245.36 246.25
245.36 246.28
246.32 247.10
245.68B246.56
245.84 246.66
245.12 245.93
245.92 246.77
245.44 246.22
246.48 247.34
245.60 246.36
245.68 246.48
245.04 245.77
245.52 246.22
244.80 245.57
245.36 246.14
244.88 245.66
244.96 245.70
244.72 245.52
245.04 245.82
244.56 245.51

I' TIME

21:09:12
21:10:12
21:11: 12
21: 12:12
21:13:12
21:14:12
21:15: 12
21: 16: 12
21:17:12
21: 18:12
21: 19: 12
21:20:12
21:21: 12
21:22:12
21:23:12
21:24:12
21:25: 12
21:26:12
21:27: 12
21:28:12
21:29:12
21:30:12
21:31: 12
21:32:12
21:33: 12
21:34:12
21:35:12
21:36: 12
21:37: 12
21:38:12
21:39:12
21:40:12
21:41:12
21:42: 12
21:43: 12
21:44:12
21:45: 12
21:46:12
21:47:12
21:48:12
21:49:12
21:50:12
21:51:12
21:52:12
21:53: 12
21:54:12
21:55:12
21:56:12
21:57:12
21:58:12
21:59:12
22:00:12
22:01:12
22:02: 12
22:03: 12
22:04:12
22:05:12
22:06:12
22:07:12
22:08:12
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SAMPLE NUMBER 93-0501-02 DATA FILE ITEM02NO.001

-POSITION I -
Trdl Tbkl Twhl

87.9 87.2 89.2
87.8 87.2 89.2
87.8 87.2 89.2
37.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.8 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
37.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.3 97.2 89.2
a7.9 87.2 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87. 87.3 89.2
879 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2

-POSITION 2-
Trd2 Tbk2 Twh2

89.0
83.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.o
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.0
89.1
89.1
89.0
89.0
89.1
89.0
89.1
89.1
89.1
89.0
89.1
89.
89.1
89.0
89.1
89.0
89.
89.
89.
89.

88.5 90.2
88.5 90.2
88.5 90.2
88.5 930.2
88.5 90.2
88.5 90.2
88.5 9O.2
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.2
88.5 90.3
88.5 90.3
88.5 90.2
88.5 90.2
88.5 90.3
88.5 90.2
88.5 90.2
88.5 90.2
88.5 90.2
88.5 90.2
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.2
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.6 90.3
88.5 90.3
88.6 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.6 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3

-POSITION 3-
Trd3 Tbk3 Trh3

89.2 89.0 90.6
89.3 89.0 90.6
89.2 99.0 90.6
89.3 89.0 90.6
89.2 89.0 90.6
89.2 89.0 90.6
89.2 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.2 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.2 89.0 90.6
89.2 89.0 90.6
89.3 89.0 90.6
89.2 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.2 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.7
89.3 89.1 90.6
89.3 89.0 90.6
89.3 89.0 90.7
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6

POSITION AVERA6E
Tavl Tav2 Tav3

88.1
88.1
88.1
88.1
88.1
88. 1
88.1
88. 1
88.1
88. 1
88.1
88.1
88.1
88. 1
88.1
89.1
88.1
88.1
98.1
88. 1
88.1
88.1
89. 1
88.1
88.1
88.1
88.1
88. 1
88. 1
88.1
88.1
88. 1
88.1
88. 1
88.1
88.1
88.1
88.1
88.1
88.1
88. 1
88. 1
88. 1
88. 1
88.2
88.1
88.1
88.1
88.1
88. 1
88.1
88. 1
88.1
88.1
88.2
88.1
88.1
88.1
88.1
88.1

89.2
89.2
89.2
89.2
89.2
89.2
89.2
89.3
89.3
89.3
89.2
89.3
89.3
89.2
89.3
89.3
89.2
89.3
89.2
89.2
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3

89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.7
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.7
89.7
89.7
89.7
89.6
89.6
89.6
89..7
89.7
89.6
89.7
89.6
89.6
89.7
89.6
89.6

AVE
Twave

88.97
89.98
88.97
83.98
88.98
88.97
88.97
88.98
89.00
88.398
88.98
89.00
89.00
88.98
88.99
88.99
98.98
88.99
88.98
88.398
88.99
89. 00
88.99
88.99
88.99
89.00
89.00
88.99
88.99
88.99
89.01
89.01
89.01
89.01
89.02
89.00
89.00
89.01
89.01
89.02
89.02
89.02
89.02
89.01
89.04
89.02
89.04
89.02
89.02
89.02
89.02
89.03
89.04
89.02
89.04
89.01
89.02
89.03
89.02
89.02

SLOPE

0.05
0.05
0.05
0.05
0.05
0.05
0. 05
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.05
0.05
0. 05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06

AMBIENT TEMPERATURE
Tail Tam2 Tam3 Taav

39.5 39.7 39.3 39.5
39.4 39.6 39.4 39.5
39.4 39.6 39.3 39.5
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.5
39.5 39.7 39.3 39.5
39.5 39.7 39.4 39.5
39.5 39.7 39.3 39.5
39.5 39.6 39.3 39.5
39.5 39.6 39.3 39.5
39.5 39.6 39.3 39.5
39.5 39.6 39.3 39.5
39.5 39.7 39.4 39.5
39.5 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.4 39.7 39.3 39.5
39.3 39.7 39.3 39.4
39.4 39.8 39.3 39.5
39.4 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.4 39.7 39.3 39.5
39.4 39.6 39.3 39.5
39.4 39.6 39.4 39.5
39.5 39.6 39.3 39.5
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.7 39.3 39.5
39.4 39.7 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.4 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.4 39.7 39.3 39.5
39.4 39.7 39.3 39.5
39.4 39.6 39.3 39.5
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.5 39.6 39.3 39.5
39.4 39.5 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.5 39.7 39.3 39.5
39.4 39.6 39.3 39.5
39.4 39.7 39.3 39.4
39.4 39.6 39.3 39.4
39.5 39.6 39.3 39.5
39.4 39.7 39.3 39.4
39.4 39.6 39.3 39.4
39.5 39.7 39.3 39.5
39.4 39.5 39.3 39.4
39.5 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.5 39.6 39.3 39.5

AMPS
I' TIME

231.60 230.02
231.36 229.71
231.36 229.70
231.52 229.75
231.44 229.67
231.20 22 9.52
231.44 229.88
231.68 230. 08
231.36 229. 73
231.04 229.32
230.16 228.50
231.04 229.34
230.40 228.75
230.40 228.88
230.56 228.99
230.72 229.10
231.04 229. 34
231.20 229.46
231.04 229.40
231.36 229.72
230.72 229.07
230.88 229.18
231.04 229.30
230.80 229.06
230.96 2)29.28
231.84 230.05
231.84 230.07
231.52 229.81
231.28 229.52
231.36 229.57
231.68 229.97
231.68 229.99
231.36 229.66
231.52 229.90
231.28 229.53
230.88 229.17
230.40 228.75
229.76 228.06
230.24 228.50
229.60 227.85
230.24 228.44
230.80 228.98
231.20 229.36
231.04 229.28
230.80 229.03
229.92 228.03
230.56 228.72
229.84 227.99
230.40 228.69
230.08 228.32
230.56 228.76
231.36 229.52
231.04 229.24
231.28 229.51
231.20 229.32
230.96 229.30
231.12 229.28
231.20 229.47
231.04 229.33
231.04 229.29

COMMENTS

Tested By 4)7 Date3.2.473 Revieved By(7 ,Es ) 8 Date aS4-2

02:28:09s
02: 29:09
02:30:09
02:31:09
02:32: 09
02:33:09
02:34: 09
02: 35: 09
02: 36: 09
02: 37: 09
02:38: O0
02:39:09
02: 40: 09
02: 41:09
02:42: 09
02: 43:09
02:44: 09
02: 45: 09
02: 46: 09
02: 47:09
02: 48: 09
02:49: 09
02:50: 09
02: 51:09
02:52: 09
02: 53 o09
02:54: 09
02: 55: 09
02: 56: 09
02:57:09
02: 58: 09
02:59:09S
03:00: 09
03:01:09
03:02: 09
03:03:09
03: 04: 09
03:05:09
03:06: 09
03: 07: 09
03: 08: 09
03:09:09
03: 10:09
03:11:09
03: 12: 09
03:13 :09
03: 14: 09
03:15:09
03: 16:09
03: 17:09
03: 18:09
03: 19:09
03:20:09
03: 21:09
03:22: 09
03: 23: 09
03:24:09
03: 25: 09
03: 26: 09
03: 27: 09

AMPACITY TEST. JOB NUMBER 93-0501. 03-19-1993 E-4



SAMPLE NUMBER 93-0501-02 DATA FILE ITEMO2NO.O01

_POSITION I -
Trdl Tbkl Twhl

87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 99.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.3 87.3 89.2
87.9 87.3 89.2
87.3 87.3 8s.2
87.9 87.3 8a.2
87.9 87.3 89.2
87.3 87.3 89.2
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.2 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.3
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
37.9 87.3 89.3
87.9 87.3 89.3

87.9 87.3 89.3
87.9 97.3 89.387.9 87.3 89.387.9 87.3 89.3.7.9 8 7.3 89.3
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.2
87.9 87.3 89.3
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.3
87.9 87.3 89.2
87.9 87.3 89.3
87.9 87.3 a8.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2
87.9 97.3 89.2
87.9 87.3 89.2
87.9 87.3 89.2

_POSITION 2 T
Trd2 Tbk2 Twh2

89.1

89.1I
8 9. I
a8.0
89.0
89.0
89. 1
89.1
89.1
89. 1
89.1
89.189.1
89.1
89;. 189.0
89.1
89.1
89.1
89.0
89.1

89.1
89. 1

89.183. 1
89.1
89. 189.1
89.1

89.1

89. 1

89.1
89.1
89.1

89.1
89.1
89.1

89. 1
89.1
89.01
89.1
89.1

39.0

89. 1

89.0
89.1

89.1
89.1
89.1
89.1
89.0
89.0
89.0
89.0

89.0

89.0

89.0

88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
a.s5 90.3
89.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.6 90.3
88.6 90.3
98.6 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.6 90.3
88.5 90.3
88.5 90.3
98.5 90.3
88.6 90.3
88.5 90.3
88.5 90.3
898. 90.3
88.6 90.3
88.6 90.3
88.5 90.3
88.6 90.3
88.6 90.3
88.6 90.3
88.6 903
88.6 90.3
88.6 90.3
88.6 90.3
88.6 90.3
88.6 90.3
88.6 90.3
88.6 90.3
88.6 90.3
98.6 90.3
88.6 90.3
88.5 90.3
88.6 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.5 90.3
88.6 90.3
88.5 90.3
88.5 90. 3
88.5 90.3
as.5 90.3
88.5 90.3
88.5 90.3
88.5 90. 3
88.5 90.3
88.5 90.3

-POSITION 3 -
rrd3 Tbk3 Tuh3

89.3 89.0 90.6
89.3 39.0 90.6
89.3 89.0 90.6
89.3 99.0 90.6
89.3 99.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 39.1 90.6
99.3 89.0 90.6
89.3 89.0 90.6
89.3 99.0 90.7
89.3 89.0 90.7
89.3 99.0 90.7
89.3 89.1 90.7
89.3 89.0 90.6
89.3 89.0 90.7
89.3 89.0 90.6
89.3 89.0 90.7
89.3 89.0 90.7
89.3 89.0 90.6
89.3 89.1 90.6
89.3 89.0 90.7
89.3 89.0 90.6
89.3 89.0 90.7
89.3 89.1 90.7
89.3 89.1 90.7
99.3 89.1 90.7
89.3 89.1 90.6
89.3 89.1 90.7
89.3 89.1 90.7
89.3 89.1 90.7
89.3 89.1 90.7
39.3 89.1 90.7
89.3 89.1 90.7
89.3 89.1 90.7
89.3 89.1 90.7
89.3 89.1 90.7
89.3 89.1 90.7
89.3 89.1 90.7
89.3 89.1 90.7
89.3 89.1 90.7
89.3 89.1 90.7
89.3 89.0 90.6
89.3 89.0 90.7
89.3 89.0 90.7
89.3 89.0 90.6
99.3 89.0 90.7
89.3 89.0 90.7
89.3 89.1 90.7
89.3 89.1 90.6
89.3 89.0 90.7
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.7
89.3 99.0 90.7
89.3 89.0 90.7
89.3 89.0 90.7
89.3 89.1 90.7

POSITION AVERAGE
Tavl Tav2 Tav3

88.1
88. 1
88.1
88. 1
88. 1
88. 1
88. 1
88. 1
88.1
88.1
88.1
88. I
88.1
88. 1
88.2
88.2
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.2
88.1
88.1
88.2
88.2
88.2
88.2
a8.2
88.2
88.2
88.2
98.2
88.2
88.2
88.2
88.2
88. 1
88.2
88.2
88.2
88.2
88.1
88.2
88.1
ea. 1
88.1
88.1
88.2
88.1
88.1
88.1
88. 1
88.1
88.
88.1
88.1
88.1

89.3
89.3
39.3
89.3
89.3
89.399.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
99.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
99.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3

89.6
89.7
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.7
89.6
89.7
89.7
89.7
89.7
89.7
89.6
89.7
89.6
89.7
99.7
89.6
99.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.6
89.7
89.7
89.6
89.7
89.7
89.7
89.7
89.7
89.6
89.7
89.7
89.7
89.7
89.7
89.7

AVE
Tvave SLOPE

89.03
89.03
89.02
89.02
89.02
89. 01
89.02
89. 02
89.02
89. 03
89.02
89.02
89. 04
89.03
99.04
89.04
89.02
89.02
89.01
89.03
99.03
89.0!
89.03
89.04
89.02
99.03
89.04
99.05
89.04
89.04
89.05
89.05
89.05
89. 05
99.05
89.05
89.05
89.05
89.06
89.04
89.05
89.05
89.05
89.05
89.02
89.04
89.03
89. 03
89.03
89.05
89.03
89.03
89.01
89.02
89.03
89.02
89.03
89.02
89.03

0. 06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.05
(J. 5
0. 05
0.05
0.04
0.04
0. 04
0.04
0. 03
0. 03
0. 03
0.03
0.03

0,03

0.03
0.03

0.03

0.03
0.03
0.03
0.03
0.03
0.03
0.03

0.03)
0.03

0.0Q3
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.020.02
0.03
0.03
0.01
0.01

0.01

0. 02

0. 02
0.02
0. 02
0. 01
0. 01

0. 02

0.01

AMBIENT TEMPERATURE
Taal Tam2 TaE3 Taav

39.4 39.7 39.3 39.5
39.4 39.6 39.3 39..4
39.4 39.7 39.3 39.5
39.4 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.5 39.6 39.3 39.4
39.5 39.6 39.3 39.5
39.4 39.5 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.7 39.3 39.5
39.4 39.6 39.3 39.4
39.4 39.7 39.3 39.5
39.4 39.7 39.3 39.5
39.5 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.5 39.6 39.3 39.5
39.5 39.6 39.3 39.5
39.5 39.7 39.3 39.5
39.4 39.7 3'9.3 39.5
39.5 39.6 39.3 39.5
39.5 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.4 39.6 39.3 39.5
39.5 39.6 39.3 39.5
39.4 39.6 39.3 39.4
39.5 39.6 39.3 39.5
39.5 39.6 39.3 39.5
39.5 39.6 39.3 39.5
39.4 39.5 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.5 39.3 39.4
39.3 39.6 39.3 39.4
39.4 39.7 39.3 39.5
39.4 39.6 39.3 39.4
39.4 39.7 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.7 39.3 39.5
39.5 39.6 39.3 39.5
39.5 39.5 39.3 39.4
39.5 39.6 39.3 39.5
39.6 39.6 39.3 39.5
39.5 39.6 39.3 39.4
39.5 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.5 39.7 39.3 39.5
39.5 39.6 39.3 49.5

39.5 39.6 39.3 39.5
39.5 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.6 39.3 39.4
39.4 39.7 39.2 39.4
39.3 39.6 39.2 39.4
39.3 39.5 39.3 39.4
39.4 39.5 39.2 39.4
39.5 39.5 39.3 39.4

AMPS
It I' TIME

231.04 92s.?7
223.08 226.30
230.72 22. 95
231.04 23.32
231.20 229.48
230.80 29. 06
230.72 ;89.94
231.28 "!3.49
230.56 82a.6s
23.So 2a. 94
230.56 228.82
231.36 "29.54

231.28 229.46
230.56 228.78
230.40 228.56
230.88 229.03
230.88 228.97
230.88 229.04
230.88 229.15
231.52 229.75
231.2 229.57
230.72 229.03
230.96 229.20
231.36 229.63
231.44 229.77

231.52 229.72
230.16 228.34

229.68 2;7.81
230.00 228.25
230.40 "8 ,6'
230.88 291.1?
230.24 78 .3r
231.04 913
231.04 2219.17
230 .72 228.78
229.84 227.89
230.72 228.88
231.04 229.14
231.28 229.40
230.08 228.27

229.92 228.02
228.80 226.99
229.8422S.04
229.28 227.43
229.52 227.78
229.12 227.37
229.84 228.03
230.24 228.47
231.12 229.36
230.72 229.01
231.20 229.39
231.36 229.58
231.04 229.20
230.72 228.90
230.56 228.74
230.24 228.34
230.00 228.06
229.28 227.29
230.00 228.05
230.48 228.64

COMMENTS

Tested By jg d Date3 -2- 9 3Reviewed ByDate 0

03: 28:09
03:249:0
O3:30: 09
03:31:09
03:32:09
03:33:09
03: 34: 09
03: 35:09
03:36:09
03: 37:09
03: 38: 09
03:39:09
03: 40: 09
03: 41:09
03: 42: 09
03:43:09
03: 44:09
03: 45: 09
03:46:09
03: 47: 09
03: 48: 09
03:49:09
03:50:09
03:51:10
03: 52: 09
03:53:09W
03:54:09
03:55:09
03:56: 09
03:57:09
03: 5: 09
03: 59:09
04:00:09
04:01:09
04:02:09
04: 03:09
04:04:10
04:05:09
04:06:09
04:07:10
04:08:09
04:09:10
04: 10:09
04: 1:09
04: 12:10
04:13:09
04:14:10
04:15:09
04:16:09
04:17:10
04:18:09
04:19:09
04:20:10
04:21:09
04: 22:10
04:23:09
04: 24: 09
04: 25:10
04:26:09
04:27:10

03-19-1993 E- 5AMPACITY TEST. JOB NUMBER 93-0501.

Date 3 -ZL4-5-3



SAMPLE NUMBER 93-0501-02 DATA FILE ITEMO2NO.O01

-POSITION I_-
Trdl Tbkl Tvhl

87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.3 89.2
87.9 87.3 89.3
87.9 87.3 89.3
87.9 87.3 89.2
87.9 87.3 89.3
87.9 87.3 89.2
87.9 87.3 89.3
87.9 87.3 89.2
87.9 87.2 89.3
87.9 87.3 89.3
87.9 87.3 89.2
87.9 87.3 89.3
87.9 87.3 89.2
87.9 87.3 89.3
87.9 87.3 89.2
87.9 87.2 89.2
87.9 87.3 89.3
87.9 87.2 89.2
87.9 87.3 89.3
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.3 89.2. 87.9 87.2 8992
87.9 87.3 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.3 89.2
87.9 87.2 89.2
87.8 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.3 89.2
87.9 87.2 89.2
87.9 87.2 89.2
87.9 87.3 89.2
87.9 87.2 89.2

_POSITION 2
Trd2 Tbk2 Tvh2

89.1 88.6 90.3
89.1 88.5 90.3
89.1 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.1 88.5 90.3
89.0 88.5 90.3
89.1 88.5 90.3
89.1 88.5 90.3
89.1 88.5 90.3
89.0 88.5 90.3
89.1 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.1 88.5 90.3
89.1 88.5 90.3
89.1 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.1 88.5 90.3
89.0 88.5 90.3
89.1 88.5 90.3
89.1 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
29.0 82.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
89.0 88.5 90.3
83.0 88.5 90.3
89.0 88.5 90.3

-POSITION 3 -
Trd3 Tbk3 Tvh3

89.3 89.1 90.7
89.3 89.0 90.7
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.1 90.7
89.3 89.0 90.7
89.3 89.0 90.7
89.3 89.0 90.6
89.3 89.0 90.7
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.7
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.7
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.2 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.2 89.0 90.6
89.3 89.0 90.7
89.2 89.0 90.6
89.3 89.0 90.6
89.2 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.2 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.2 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.7
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6
89.3 89.0 90.6

POSITION AVERAGE
Tavl Tav2 Tav3

88.2
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.2
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
88.1
28.1
88.1
88.1
88.1
88.1
88.1
88.I
88. 1
88.1
88.1
88.1
88.1
88. 1
88.1
88.1
88.1
88.1
88.1

89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.2
89.3
89.3
89.3
89.2
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3

89.7
89.7
89.7
89.6
89.6
89.6
89.7
89.7
89.7
89.7
89.6
89.7
89.6
89.6
89.7
89.6
89.7
89.6
89.7
89.7
89.6
89.7
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6-
89.6
89.6
89.6
89.6

AVE
Tvave

89.05
89.04
89.02
89.01
89.00
89.01
89.03
89.03
89.03
89.03
89.02
89.04
89.01
89.02
89.03
89.02
89.04
89.02
89.03
89.02
89.00
89.03
89.01
89.02
89.01
89.00
88.99
89.01
89.01
88.99
89.01
89.01
89.00
89.01
89.00
89.01
88.99
89.00
89.00
88.99
89.01
88.99
88.99
88.99
89.01
89.01
8e.98
89.00
89.00
89.01
89.00
89.01
-8.99
89.00
88.99
89.01
89.00
89.01
89.02
89.01

SLOPE

0.01
0.01
0.01
0.00

-0.00
-0.00
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.02
-0. 02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.03
-0.03
-0.03
-0.03
-0.03
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.03
-0.03

AMBIENT TEMPERATURE
Taal Taa2 Tae3 Taav

39.4
39.4
39.4
39.3
39.4
39.3
39.4
39.4
39.3
39.4
39.4
39.4
39.3
39.3
39.3
39.3
39.3
39.3
39.3
39.4
39.3
39.3
39.3
39.5
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.3
39.3
39.4
39.3
39.4
39.4
39.3
39.4
39.4

3.3
39.3
39.3
39.3
39.4
39.4
39.4
39.4
39.4

39.439.3

39.3
39.4
39.4
39.3

39.6 39.3 39.4
39.6 39.3 39.4
39.6 39.2 39.4
39.6 39.3 39.4
39.5 39.2 39.4
39.6 39.3 39.4
39.6 39.2 39.4
39.5 39.2 39.4
39.6 39.2 39.4
39.5 39.2 39.4
39.6 39.3 39.4
39.5 39.2 39.4
39.5 39.2 39.4
39.5 39.2 39.3
39.5 39.3 39.4
39.5 39.2 39.4
39.5 39.2 39.3
39.5 39.2 39.3
39.5 39.2 39.4
39.5 39.2 39.4
39.6 39.2 39.4
39.6 39.2 39.4
39.6 39.2 39.4
39.5 39.3 39.4
39.6 39.3 39.4
39.5 39.2 39.4
39.5 39.3 39.4
39.5 39.3 39.4
39.5 39.2 39.4
39.6 39.2 39.4
39.6 39.3 39.4
39.5 39.2 39.4
39.5 39.3 39.4
39.7 39.2 39.4
39.7 39.2 39.4
39.6 39.3 39.4
39.5 39.3 39.4
39.6 39.3 39.4
39.6 39.2 39.4
39.6 39.2 39.4
39.5 39.2 39.4
39.5 39.2 39.4
39.6 39.3 39.4
39.6 39.3 39.4
39.6 39.3 39.4
39.6 39.2 39.4
39.7 39.2 39.4
39.5 39.2 39.3
39.5 39.3 39.4
39.5 39.2 39.4
39.5 39.2 39.4
39.6 39.2 39.4
39.6 39.2 39.4
39.5 39.2 33.4
39.5 39.2 39.4
39.7 39.2 39.4
39.6 39.3 39.4
39.5 39.2 39.4
39.5 39.2 39.4
39.6 39.3 39.4

AMPS
It I' TIME

230.24 228.30
229.92 228.02
229.28 227.42
229.76 227.87
229.92 227.98
230.48 228.59
230.40 228.47
229.52 227.58
229.28 227.34
229.60 227.67
229.44 227.62
230.00 228.04
230.08 228.05
230.48 228.43
229.92 227.94
230.48 228.47
230.56 228.49
229.68 227.68
230.24 228.20
230.40 228.46
231.04 229.08
230.08 228.16
230.40 228.46
230.32 228.47
230.64 228.74
230.88 228.88
230.56 228.67
230.56 228.61
229.84 227.88
230.32 228.51
230.56 228.75
230.16 228.26
230.96 229.07
230.56 228.73
230.24 228.36
229.28 227.41
230.40 228.53
230.16 228.21
230.72 228.86
229.92 228.09
231.12 229.12
230.24 228.36
230.56 228.72
229.84 227.95
230.24 228.27
230.56 228.60
230.16 228.29
230.16 228.11
229.92 228.00
229.76'227.83
230.00 228.11
230.08 228.20
229.20 227.37
229.68 227.71'
229.76 227.92
229.76 227.93
229.92 228.00
230.24 228.26
229.92 227.97
231.04 229.15

COMMENTS

Tested By > Date 3L29*;f3 Reviewed By C z , I Date i?-24-S73

04:28:09
04: 29:09
04: 30: 10
04: 31:09
04:32:10
04: 33:10
04:34:09
04:35: 09
04:36: 09
04:37:09
04:38: 10
04: 39:09
04:40:10
04: 41:10
04:42: 09
04: 43: 10
04:44: 10
04:45:10
04:46:10
04:47:09
04:48:10
04: 49:10
04:50:10
04:51:10
04:52:10
04:53:10
04:54: 10
04: 55:09
04:56:10
04:57:10
04:58:10
04:59:10
05:00: 09
05:01:10
05: 02: 10
05:03:10
05:04:10
05: 05: 10
05:06:10
05:07: 10
05:08:10
05:09:10
05: 10: 10
05: 11:10
05: 12: 10
05:13: 10
05:14:10
05: 15: 10
05:16:10
05: 17: 10
05:18:10
05: 19: 10
05:20:10
05: 21:10
05:22:10
05: 23: 10
05: 24: 10
05: 25: 10
05: 26: 10
05:27: 1IC

03-19-1993 E- 6AMPACITY TEST. JOB NUMBER 93-0501.



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-03 DATA FILE ITEM03NO.002

POSITION I__
iTrdl Tbkl Twh1I

86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.1 87.7
86.3 86.1 87.6
86.3 86.2 87.7
86.3 86.2 87.7
86.3 86.2 87.7
86.4 86.2 87.7
86.3 86.2 87.6
86.3 86.2 87.7
86.4 86.2 87.7
86.3 86.2 87.7
86.3 86.1 87.7

_POSITION 2
Trd2 Tbk2 Twh2

89.3 89.3 90.4
89.2 89.3 90.4
89.2 89.3 90.4
89.3 a9.3 90.4
89.3 89.3 90.4
89.3 89.3 90.4
89.2 89.3 90.4
89.2 89.3 90.4
89.3 89.3 90.4
89.2 89.3 90.4
89.3 89.3 90.4
89.2 89.3 90.4
89.3 89.3 90.4
89.3 89.3 90.4
89.3 89.3 90.4
89.3 89.3 90.4
89.3 89.3 90.4
89.3 89.3 90.4
89.3 89.3 90.4
89.2 89.3 90.4
89.3 89.3 90.4
89.2 89.3 90.4
89.2 89.3 90.5
89.3 89.3 90.4
89.3 89.3 90.5
89.3 89.3 90.4
89.3 89.3 90.4
89.3 89.3 90.4
89.3 89.3 90.4
89.3 89.3 90.4
89.3 89.3 90.5
89.3 89.3 90.5
89.2 89.3 90.4
89.2 89.3 90.4
89.3 89.3 90.5
89.2 89.3 90.5
89.3 89.3 90.4
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.4
89.2 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.4
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.4
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.4 89.3 90.5
89.3 89.3 90.5
89.4 89.3 90.5
89.4 89.3 90.5

POSITION 3
Trd3 Tbk3 Tvh3

88.3 88.3 89.5
88.3 88.2 89.5
88.3 88.2 89.5
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.2 89.6
88.3 88.3 89.6
88.3 88.2 89.5
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.5
88.3 88.3 89.6
88.3 88.3 89.5
88.3 88.3 89.6
88.3 88.2 89.5
*88.3 88.3 89.6
88.3 88.3 89.5
88.3 88.3 89.5
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.5
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.4 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.4 88.3 89.6
88.3 88.3 89.6

POSITION AVERAGE
TavI Tav2 Tav3

86.7
86.6
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7
86.7

89.7
89.6
89.6
89.7
89.7
89.7
89.6
89.6
89.7
89.6
89.7
89.6
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7
89.7

88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88 8
88.8
88.8
88.8
88.7
88.7
88.8
88.8
88.8

AVE
Tvave

88.34
88.32
88.33
88.35
88.35
88.34
88.34
88.33
88.34
88.34
88.34
88.33
88.35
88.35
88.33
88.34
88.34
88.34
88.34
88.34
88.35
88.35
88.35
88.36
88.35
88.35
88.34
88.35
88.35
88.34
88.36
88.38
88.35
88.34
88.37
88.36
88.35
88.37
88.37
88.35
88.35
88.37
88.37
88.36
88.37
88.36
88.37
88.38
88.37
88.39
88.37
88.39
88.40
88.40
88.39
88.38
88.39
88.40
88.40
88.39

SLOPE

0.09
0.09
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.06
0.06

AMBIENT TEMPERATURE
Tael Tae2 Tae3 Taav

40.1 40.3 40.0 40.1
40.1 40.2 40.0 40.1
40.1 40.2 40.0 40.1
40.1 40.3 40.0 40.1
40.1 40.3 40.1 40.1
40.1 40.2 40.0 40.1
40.0 40.2 40.0 40.1
40.1 40.2 40.0 40.1
40.1 40.2 40.0 40.1
40.1 40.2 40.0 40.1
40.1 40.3 40.0 40.1
40.1 40.2 40.0 40.1
40.1 40.3 40.1 40.1
40.1 40.2 40.0 40.1
40.1 40.3 40.0 40.1
40.2 40.3 40.0 40.2
40.1 40.3 40.1 40.1
40.1 40.3 40.0 40.1
40.1 40.3 40.1 40.1
40.1 40.3 40.0 40.1
40.1 40.3 40.0 40.2
40.1 40.3 40.0 40.1
40.1 40.3 40.1 40.2
40.1 40.3 40.1 40.2
40.1 40.3 40.1 40.2
40.1 40.3 40.1 40.2
40.1 40.3 40.1 40.1
40.1 40.3 40.1 40.2
40.1 40.3 40.1 40.1
40.2 40.3 40.1 40.2
40.1 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.1 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.1 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.1 40.3 40.1 40.2
40.2 40.3 40.1 40.2
40.2 40.4 40.2 40.2
40.2 40.3 40.1 40.2
40.2 40.4 40.1 40.2
40.2 40.3 40.2 40.2
40.2 40.4 40.2 40.2
40.2 40.4 40.1 40.2
40.2 40.3 40.2 40.2
40.2 40.4 40.2 40.3
40.2 40.3 40.2 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.2 40.2
40.2 40.4 40.2 40.2

AMPS
I' TIME

215.36 214.84
215.68 215.20
215.36 214.83
215.28 214.80
215.28 214.80
215.68 215.15
215.76 215.20
216.40 215.89
216.16 215.64
216.32 215.80
215.92 215.42
216.16 215.66
216.80 216.27
217.12 216.62
217.12 216.67
216.72 216.27
217.04 216.53
215.04 214.54
216.40 215.89
216.24 215.74
216.48 215.99
217.52 217.02
216.56 216.08
216.64 216.20
217.20 216.71
216.80 216.32
215.84 215.37
216.80 216.35
216.80 216.31
216.48 216.06
216.48 216.01
216.16 215.67
216.48 216.08
217.12 216.68
216.80 216.41
216.96 216.55
216.48 216.07
216.08 215.65
215.68 215.26
216.08 215.70
216.32 215.91
216.56 216.15
217.12 216.71
217.20 216.81
217.44 216.98
217.60 217.19
217.44 216.97
216.64 216.26
217.44 217.14
216.56 216.14
216.40 216.06
216.32 215.94
216.24 215.88
216.80 216.41
216.64 216.25
216.32 216.00
215.84 215.48
216.00 215.56
216.72 216.32
216.48 216.08

COMMENTS

Tested By 4A ate3-d-?3 Reviewed By , Date 3-2o-93

11:31:11
11:32:11
11:33:11
11:34:11
11:35:11
11:36:11
11:37:11
11:38:11
11:39:11
11:40:11
11:41:11
11:42:11
11:43:11
11:44:11
11:45:11
11:46:11
11:47:11
11:48:11
11:49:11
11:50:11
11:51:11
11:52:11
11:53: 11
11:54: 11
11:55:11
11:56: 11
11:57:11
11:58:11
11:59: 11
12:00:11
12:01: 11
12:02:11
12:03:11
12: 04:11
12:05: 11
12: 06: 10
12:07:10
12:08:11
12: 09:11
12: 10:11
12: 11: 11
12:12: 10
12: 13:11
12:14:11
12: 15:11
12:16: 11
12: 17: 11
12:18: 11
12: 19: 11
12:20:11
12:21:11
12: 22:11
12 23: 11
12:24: 11
12: 25:11
12:26:11
12:27:11
12:28:11
12:29:11
12:30:11

03-20-1993 E- 7AMPACITY TEST.



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-03 DATA FILE ITEMO3NO.002

_POSITION I_-
Trdl TbkI Twh1

- 86.3 86.2 87.7
86.3 86.2 87.7
86.3 86.1 87.6
86.3 86.2 87.7
86.3 86.2 87.6
86.3 86.2 87.7
86.3 86.1 87.6
86.3 86.1 87.6
86.3 86.2 87.7
86.4 86.2 87.7
86.3 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.3 86.2 87.7
86.3 86.1 87.7
86.4 86.2 87.7
86.3 86.2 87.7
86.3 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.3 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.3 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7. 86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.3 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.3 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7

-POSITION 2
Trd2 Tbk2 Tvh2

89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.2 89.3 90.5
89.4 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
99.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.4 89.3 90.5
89.3 89.3 90.5
89.4 89.3 90.5
89.4 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.4 89.3 90.5
89.4 89.3 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.4 89.3 90.5
89.3 89.4 90.5
89.3 89.3 90.5
89.4 99.4 90.5
89.3 89.3 90.5
89.4 89.3 90.5
89.4 89.3 90.5
89.3 89.3 90.5
89.4 89.3 90.5
89.4 89.4 90.5
89.3 89.4 90.5
89.4 89.4 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.4 89.3 90.5
89.3 89.3 90.5
89.4 89.4 90.5
89.3 89.4 90.5
89.3 89.3 90.5
89.4 89.4 90.5
89.3 89.4 90.5
89.4 89.4 90.5
89.3 89.3 90.5
89.3 89.3 90.5
89.3 89.4 90.5
89.3 89.4 90.5
89.4 89.4 90.5
89.3 89.3 90.5
89.3 89.4 90.5
89.4 89.3 90.5
89.3 89.3 90.5
89.3 89.4 90.5
89.3 89.4 90.5
89.4 89.4 90.5
89.4 89.3 90.5

-POSITION 3 -
Trd3 Tbk3 Tvh3

88.4 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.4 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.3 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.3 88.3 89.6
88.4 88.3 89.6
88.3 88.3 89.6
88.4 88.3 89.6
88.3 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.3 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.3 88.3 89.6
88.4 88.3 89.6
88.4 88.4 89.6
88.4 88.3 89.7
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.7
88.4 88.3 89.6
88.4 88.3 89.7
88.3 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.7
88.3 88.3 89.6
88.4 88.3 89.7
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.4 89.6
88.4 88.4 89.6
88.4 88.3 89.6

POSITION AVERAGE
Tavl Tav2 Tav3

86.7 89.7 88.8
86.7 89.7 88.7
86.7 89.7 88.7
86.7 89.7 88.7
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.7
86.7 89.7 88.7
86.7 89.7 88.7
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.8 89.7 88.8
86.7 89.7 88.8
86.7 89.8 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.8 89.7 88.8
86.8 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.8 89.8 88.8
86.8 89.7 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.7 89.7 88.8
86.7 89.7 88.8
86.8 89.7 88.8
86.7 89.7 88.8
86.8 89.7 88.8
86.7 89.7 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.8 89.7 88.8
86.8 89.7 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.8 89.7 88.8

AVE
Twave SLOPE

s8.40
88.39
88.38
88.38
88.38
88.40
88.37
88.37
88.39
88.39
88.40
88.41
88.40
88.40
88.39
88.42
88.39
88.41
88.42
88.42
88.40
88.41
88.41
88.40
88.41
88.42
88.43
88.40
88.43
88.40
88.42
88.43
88.43
88.42
88.42
88.42
88.42
88.41
88.42
88.42
88.41
88.43
88.42
88.42
88.44
88.42
88.44
88.40
88.41
88.43
88.41
88.43
88.41
88.43
88.43
88.42
88.43
88.43
88.44
88.43

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

AMBIENT TEMPERATURE
Taal Taa2 Taa3 Taav It

AMPS
I' TIME

40.2 40.4 40.2 40.3 216.64 216.32 12:31:11
40.2 40.4 40.2 40.3 216.80 216.47 12:32:11
40.2 40.4 40.2 40.2 216.80 216.47 12:33:11
40.2 40.4 40.2 40.2 216.64 216.31 12:34:11
40.2 40.4 40.2 40.3 216.48 216.16 12:35:11
40.2 40.3 40.2 40.2 215.76 215.36 12:36:11
40.2 40.4 40.2 40.3 216.08 215.76 12:37:11
40.2 40.4 40.2 40.3 216.40 216.15 12:38:11
40.2 40.4 40.2 40.2 216.16 215.81 12:39:11
40.3 40.4 40.2 40.3 216.40 216.14 12:40:11
40.2 40.4 40.2 40.3 216.88 216.55 12:41:11
40.2 40.4 40.2 40.3 217.12 216.81 12:42:11
40.3 40.4 40.2 40.3 217.12 216.89 12:43:11
40.3 40.4 40.2 40.3 216.96 216.73 12:44:11
40.2 40.4 40.2 40.3 216.72 216.45 12:45:11
40.3 40.4 40.3 40.3 216.08 215.82 12:46:11
40.2 40.4 40.2 40.3 216.08 215.80 12:47:11
40.3 40.4 40.2 40.3 215.84 215.59 12:48:11
40.2 40.4 40.2 40.3 216.16 215.78 12:49:11
40.3 40.4 40.2 40.3 216.48 216.17 12:50:11
40.3 40.4 40.2 40.3 215.84 215.57 12:51:11
40.3 40.4 40.2 40.3 216.16 215.90 12:52:11
40.3 40.4 40.2 40.3 215.60 215.34 12:53:11
40.3 40.4 40.2 40.3 215.44 215.17 12:54:11
40.3 40.4 40.2 40.3 216.00 215.80 12:55:11
40.3 40.4 40.2 40.3 216.16 215.92 12:56:11
40.3 40.4 40.2 40.3 216.16 215.85 12:57:11
40.3 40.4 40.2 40.3 216.24 215.95 12:58:11
40.3 40.5 40.3 40.4 215.44 215.24 12:59:11
40.3 40.4 40.2 40.3 215.68 215.48 13:00:11
40.3 40.4 40.3 40.3 216.32 216.10 13:01:11
40.3 40.5 40.3 40.3 216.80 216.61 13:02:11
40.3 40.5 40.3 40.3 216.24 216.01 13:03:11
40.3 40.5 40.2 40.3 216.16 215.94 13:04:11
40.3 40.4 40.2 40.3 215.92 215.67 13:05:11
40.3 40.5 40.2 40.3 215.36 215.13 13:06:11
40.3 40.5 40.2 40.3 215.52 215.27 13:07:11
40.3 40.5 40.3 40.4 215.36 215.22 13:08:11
40.4 40.5 40.3 40.4 216.16 216.00 13:09:11
40.3 40.4 40.3 40.3 216.80 216.60 13:10:11
40.4 40.4 40.3 40.4 216.80 216.61 13:11:11
40.4 40.5 40.3 40.4 215.76 215.59 13:12:11
40.3 40.5 40.3 40.4 215.84 215.69 13:13:11
40.3 40.5 40.3 40.4 215.68 215.49 13:14:11
40.3 40.5 40.3 40.4 215.60 215.45 13:15:11
40.3 40.5 40.3 40.4 215.76 215.60 13:16:11
40.3 40.4 40.3 40.3 216.16 215.91 13:17:11
40.3 40.5 40.3 40.4 215.76 215.61 13:18:11
40.3 40.5 40.3 40.4 215.44 215.32 13:19:11
40.3 40.5 40.3 40.3 215.12 214.92 13:20:11
40.3 40.5 40.3 40.4 215.20 215.06 13:21:11
40.3 40.5 40.3 40.4 216.48 216.34 13:22:11
40.3 40.5 40.3 40.4 216.16 216.06 13:23:11
40.3 40.5 40.3 40.4 216.72 216.59 13:24:11
40.4 40.4 40.3 40.4 215.84 215.66 13:25:11
40.4 40.5 40.3 40.4 213.44 213.35 13:26:11
40.4 40.5 40.3 40.4 215.68 215.54 13:27:11
40.3 40.5 40.3 40.4 216.16 216.06 13:28:11
40.4 40.6 40.3 40.4 215.92 215.86 13:29:11
40.4 40.6 40.3 40.4 216.56 216.52 13:30:11

COMMENTS
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SAMPLE NUMBER 93-0501-03 DATA FILE ITEM03NO.002

-POSITION I - POSITION 2-
Trdl Tbkl Twhi Trd2 Tbk2 Twh2

86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7
86.4 86.2 87.7

89.3 89.4 90.5
89.4 89.3 90.5
89.3 89.4 90.5
89.4 89.4 90.5
89.4 89.4 90.6
89.4 89.4 90.6
89.4 89.4 90.5
89.3 89.4 90.6
89.4 89.4 90.5
89.3 89.4 90.5
89.4 89.4 90.5
89.3 89.4 90.5
89.4 89.4 90.5
89.4 89.4 90.5
89.3 89.4 90.5
89.3 89.4 90.5
89.4 89.4 90.6
89.4 89.4 90.6
89.3 89.4 90.5
89.4 89.4 90.5
89.4 89.4 90.6
89.4 89.4 90.5
89.3 89.4 90.5
89.3 89.4 90.5
89.4 89.4 90.5
89.4 89.3 90.5
89.4 89.4 90.6
89.4 89.4 90.5
89.4 89.4 90.6
89.4 89.4 90.6
89.4 89.4 90.6
89.3 89.4 90.5
89.4 89.4 90.6
89.4 89.4 90.6
89.4 89.4 90.5
89.4 89.4 90.6
89.4 89.4 90.6
89.4 89.4 90.6
89.3 89.4 90.5
89.3 89.4 90.6
89.4 89.4 90.5
89.4 89.4 90.6
89.4 89.4 90.5
89.3 89.4 90.5
89.3 89.4 90.5
89.4 89.4 90.5
89.4 89.4 90.5
89.4 89.4 90.6
89.4 89.4 90.6
89.4 89.4 90.6
89.4 89.4 90.5
89.3 89.4 90.5
89.3 89.4 90.6
89.3 89.4 90.6
89.4 89.4 90.6
89.3 89.4 90.5
89.4 89.4 90.6
89.3 89.4 90.5
89.4 89.4 90.6
89.4 89.4 90.6

POSITION 3
Trd3 Tbk3 Twh3

88.4 88.3 89.7
88.4 88.3 89.6
88.4 88.3 89.6
88.4 88.3 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.6
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.3 89.7
88.4 88.3 89.7
88.4 88.3 89.7
88.4 88.3 89.7
88.4 88.4 89.6
88.4 88.3 89.7
88.4 88.3 89.6
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.3 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.3 89.7
88.4 88.3 89.7
88.4 88.3 89.7
88.4 88.4 89.7
88.4 88.3 89.6
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.3 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.3 89.7
98.4 88.4 89.7
88.4 88.4 89.7
88.4 88.3 89.7
88.4 88.3 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.3 89.6
88.4 88.3 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.4 89.7
88.4 88.3 89.6
88.4 88.4 89.7
88.4 88.3 89.7
88.4 88.4 89.7
88.4 88.4 89.7

POSITION AVERAGE
Tayl TaY2 Tav3

86.8 89.7 88.8
86.7 89.7 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.7 88.8
86.7 89.7 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.7 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.7 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.8 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.8 89.7 88.8
86.8 89.8 88.8
86.8 89.8 88.8

AVE
Tvave

88.43
88.42
88.42
88.44
88.45
88.45
88.44
88.45
88.45
88.43
88.44
88.44
88.44
88.44
88.43
88.42
88.45
88.46
88.43
88.45
88.46
88.44
88.44
88.43
88.45
88.44
88.46
88.45
88.47
88.46
88.46
88.44
88.45
88.46
88.44
88.47
88.46
88.47
88.46
88.45
88.45
88.46
88.46
88.45
88.44
88.45
86.45
88.45
88.46
88.46
88.43
88.43
88.45
88.46
88.45
88.43
88.45
88.44
88.46
88.47

SLOPE

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.04
0.03
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01

AMBIENT TEMPERATURE
Tail Taa2 Tam3 Taav It

AMPS
II TIME

40.3 40.5 40.3 40.4 216.32 216.22 13:31:11
40.4 40.6 40.3 40.4 216.80 216.76 13:32:11
40.4 40.6 40.3 40.4 216.32 216.28 13:33:11
40.4 40.5 40.3 40.4 216.40 216.30 13:34:11
40.4 40.5 40.3 40.4 216.00 215.91 13:35:11
40.4 40.5 40.3 40.4 215.84 215.73 13:36:11
40.4 40.6 40.4 40.4 215.84 215.83 13:37:11
40.4 40.6 40.3 40.4 215.04 214.98 13:38:11
40.4 40.5 40.3 40.4 215.36 215.29 13:39:11
40.4 40.5 40.3 40.4 215.36 215.27 13:40:11
40.4 40.6 40.4 40.4 215.04 215.01 13:41:11
40.4 40.5 40.3 40.4 215.52 215.41 13:42:11
40.4 40.5 40.3 40.4 215.52 215.41 13:43:11
40.3 40.5 40.3 40.4 215.44 215.34 13:44:11
40.3 40.5 40.3 40.4 215.68 215.52 13:45:11
40.4 40.5 40.3 40.4 215.20 215.06 13:46:11
40.3 40.4 40.3 40.3 215.84 215.59 13:47:11
40.4 40.5 40.3 40.4 215.52 215.29 13:48:11
40.3 40.5 40.2 40.3 215.44 215.18 13:49:11
40.3 40.4 40.3 40.3 215.52 215.26 13:50:11
40.3 40.4 40.3 40.3 215.28 214.98 13:51:11
40.3 40.4 40.3 40.3 216.16 215.88 13:52:11
40.3 40.4 40.2 40.3 216.00 215.73 13:53:11
40.3 40.4 40.3 40.3 215.84 215.57 13:54:11
40.3 40.4 40.3 40.3 216.48 216.19 13:55:11
40.3 40.4 40.2 40.3 216.40 216.05 13:56:11
40.3 40.4 40.2 40.3 216.16 215.80 13:57:11
40.3 40.4 40.2 40.3 216.16 215.77 13:58:11
40.3 40.4 40.2 40.3 215.68 215.24 13:59:11
40.3 40.4 40.2 40.3 215.20 214.79 14:00:11
40.3 40.3 40.2 40.3 215.04 214.61 14:01:11
40.3 40.4 40.2 40.3 215.76 215.41 14:02:11
40.2 40.3 40.2 40.3 215.44 214.98 14:03:11
40.2 40.3 40.2 40.2 215.52 215.01 14:04:11
40.2 40.4 40.2 40.2 215.04 214.60 14:05:11
40.2 40.4 40.2 40.3 215.20 214.72 14:06:11
40.3 40.4 40.1 40.3 214.56 214.10 14:07:11
40.3 40.4 40.2 40.3 214.40 213.97 14:08:11
40.3 40.4 40.2 40.3 214.40 213.98 14:09:11
40.2 40.3 40.1 40.2 214.64 214.13 14:10:11
40.2 40.3 40.2 40.2 214.88 214.43 14:11:11
40.2 40.4 40.2 40.2 214.72 214.25 14:12:11
40.2 40.3 40.1 40.2 214.96 214.45 14:13:11
40.3 40.3 40.1 40.2 215.04 214.56 14:14:11
40.2 40.3 40.1 40.2 216.16 215.64 14:15:11
40.2 40.3 40.1 40.2 215.84 215.34 14:16:11
40.2 40.3 40.1 40.2 214.96 214.47 14:17:11
40.2 40.3 40.1 40.2 214.48 213.94 14:18:11
40.2 40.3 40.1 40.2 214.32 213.75 14:19:11
40.2 40.3 40.1 40.2 212.64 212.10 14:20:11
40.2 40.3 40.1 40.2 214.56 214.11 14:21:11
40.2 40.3 40.1 40.2 215.84 215.33 14:22:11
40.2 40.3 40.1 40.2 215.36 214.81 14:23:11
40.2 40.3 40.1 40.2 215.20 214.66 14:24:11
40.2 40.3 40.1 40.2 215.44 214.85 14:25:11
40.1 40.3 40.1 40.2 214.48 213.94 14:26:11
40.2 40.3 40.1 40.2 215.04 214.47 14:27:11
40.2 40.3 40.1 40.2 214.72 214.16 14:28:11
40.2 40.3 40.1 40.2 215.20 214.63 14:29:11
40.1 40.3 40.1 40.2 215.04 214.36 14:30:11

COMMENTS

Tested By flat e R eviewed By Date 2-)0-57 3
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SAMPLE NUMBER 93-0501-04 DATA FILE ITEMO4NO.001

-POSITION I -
Trdl Tbkl Twh1

88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 83.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 97.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
89.0 87.9 83.1
89.0 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1. 88987.9 89.1
89.0 87.8 99.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
88.9 87.9 89,1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1
88.9 87.8 89.1
89.0 87.9 89.1
88.9 87.8 89.1
88.9 87.8 89.1
89.0 87.9 89.1

-POSITION 2
Trd2 Tbk2 Twh2

89.3 87.4 89.1
89.3 87.4 89.1
89.3 87.4 89.1
89.3 87.4 89.1
89.3 97.4 89.1
89.3 a7.4 89.1
89.3 87.4 89.1
39.3 87.4 89.1
89.3 87.4 89.1
89.3 87.4 89.1
89.3 87.4 89.1
89.3 87.4 89.1
89.3 87.4 99.1
89.3 87.4 89.1
99.3 87.4 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.4 89.1
99.3 97.4 89.1
89.3 87.4 89.1
89.3 87.4 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.4 89.1
89.3 87.3 89.1
89.3 87.4 89.1
89.3 87.4 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1

-POSITION 3 -
Trd3 Tbk3 Tvh3

89.1 87.3 88.8
89.1 87.3 88.8
89.1 97.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 97.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 98.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
99.1 87.3 88.8
89.1 87.3 88.a
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.2 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.2 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8

POSITION AVERAGE
Tavl Tav2 Tav3

88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.7
88.6
88.6
88.7
88.7
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.7
88.6
88.6
88.6
88.6
88.7
88.7
88.7
88.6
88.6
88.6
88.7
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.7
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6

88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
8s.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
a8.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6

88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4

88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4

AVE
Twave SLOPE

88.56
88.54
88.54
88.54
88.53
88.54
88.55
88.55
88.54
8.s56

88.54
88.55
88.55
88.56
88.55
88.54
88.53
88.54
88.55
88.55
88.55
88.55
88.54
88.55
88.55
88. 54
88.54
88.54
88.55
88.55
88.55
88.56
88.54
88.53
88.54
88.55
88.55
88.54
88.54
88.54
88.55
88.53
88.53
88.53
88.54
88.53
88.54
88.54
88.53
88.54
88.53

8.s55
88.53
88.53
88.55
88.52
88.54
88.52
88.53
88.54

0.00
-0. 00
-0.00
-0. 00
-0. 00
-0.00
-0.00
-0.00
-0.00
-0.00
-0. 00
-0.00
-0. 00
-0.00
-0.00
-0.00
-0. 01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.00
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.02
-0. 02
-0.02

AMBIENT TEMPERATURE
Taml Taa2 Tam3 Taav

40.3 40.3 40.5 40.3
40.3 40.3 40.4 40.3
40.3 40.3 40.4 40.3
40.3 40.3 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.5 40.4 40.4
40.3 40.4 40.5 40.4
40.2 40.4 40.5 40.4
40.3 40.5 40.4 40.4
40.3 40.4 40.5 40.4
40.3 40.4 40.4 40.4
40.3 40.4 40.4 40.3
40.3 40.4 40.4 40.4
40.3 40.4 40.4 40.4
40.3 40.4 40.5 40.4
40.3 40.4 40.4 40.3
40.3 40.4 40.5 40.4
40.3 40.4 40.4 40.4
40.3 40.3 40.4 40.4
40.3 40.4 40.4 40.4
40.3 40.4 40.4 40.3
40.3 40.5 40.5 40.4
40.2 40.4 40.4 40.3
40.3 40.5 40.4 40.4
40.3 40.4 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.5 40.4 40.4
40.3 40.3 40.4 40.3
40.3 40.4 40.3 40.3
40.3 40.4 40.3 40.3
40.3 40.4 40.4 40.3
40.3 40.5 40.4 40.4
40.3 40.5 40.5 40.4
40.3 40.5 40.4 40.4
40.3 40.4 40.5 40.4
40.3 40.4 40.4 40.4
40.3 40.4 40.4 40.3
40.3 40.5 40.4 40.4
40.3 40.4 40.4 40.4
40.3 40.4 40.4 40.4
40.3 40.4 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.3 40.4 40.3
40.3 40.4 40.4 40.3
40.3 40.3 40.4 40.3
40.3 40.3 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.3 40.5 40.4
40.3 40.4 40.4 40.4
40.3 40.4 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.5 40.5 40.4
40.4 40.5 40.4 40.4
40.3 40.5 40.5 40.4
40.4 40.5 40.5 40.4
40.3 40.3 40.5 40.3
40.4 40.4 40.5 40.4
40.3 40.3 40.4 40.3
40.3 40.4 40.4 40.4
40.3 40.4 40.3 40.3

AMPS
I' TIME

231.28 233.49
232.00 234.21
231.60 233.77
231.68 233.95
231.36 233.77
231.20 23.57
230.64 232.94
231.20 233.46
230.88 233.20
231.52 233.76
231.36 233.60
231.52 233.74
231.12 233.44
232.24 234.46
231.12 233.40
232.80 234.97
232.00 234.30
232.40 234.69
231.84 234.09
231.20 233.48
230.56 232.75
231.20 233.52
231.12 233.31
231.36 233.64
231.04 233.38
231.20 233.48
230.88 233.18
232.32 234.48
231.52 233.63
231.44 233.60
231.44 233.59
232.00 234.33
229.20 231.55
231.04 233.34
230.64 232.91
231.20 233.41
231.20 233.39
231.36 233.67
230.40 232.61
231.28 233.51
230.40 232.61
231.60 233.86
231.44 233.61
232.00 234.18
231.60 233.79
231.12 233.37
231.04 233.34
231.44 233.69
231.36 233.70
232.08 234.38
231.60 233.87
231.60 233.99
231.52 233.87
231.60 233.95
231.36 233.73
231.84 234.04
232.00 234.35
231.20 233.43
231.60 233.88
231.60 233.73

a ti C ,I v > 7

Tested By.a$./ 4< Date 3 -2- 7 3 Reviewed By c Date 3 L7- 3

12:35:08
12:36:t08
12:37:08
12:33:08
12:39:08
12:40:08
12:41:08
12:42:08
12: 43:08
12: 44: 08
12:45:08
12: 46:08
12:47:08
12: 48:08
12: 49: 08
12:50:08
12:51:08
12: 52:08
12:53:08
12:54:08
12: 55:08
12:56:08
12:57:08
12:58:08
12:59:08
13: 00: 08
13:01:08
13:02:08
13:03:08
13:04:08
13: 05: 08
13:06:08
13:07:08
13:08:08
13:09:08
13:10:08
13:11:08
13:12:08
13:13:08
13:14:08
13:15:08
13:16:08
13: 17: 08
13:18:08
13:19:08
13:20:08
13:21:08
13:22:08
13:23:08
13:24:08
13:25:08
13:26:08
13:27:08
13:28:08
13:29: 08
13: 30: 08
13:31:08
13:32:08
13:33:08
13: 34: 08

COMMENTS 3 CoAlDcnm 7 -
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SAMPLE NUMBER 93-0501-04 DATA FILE ITEMO4NO.001

_POSITION 1 __

Trdi TbkI TwhI

88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
98.9 87.8 89.1
88.9 87.9 89.1
88.9 87.8 89.1
89.0 87.9 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.9 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
89.0 87.8 89.1
88.9 87.9 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
89.9 87.8 89.1
88.9 87.8 89.1
89.9 87.9 99.1
88.9 87.8 89.1
88.9 87.8 89.1
89.0 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.3 89.1
88.9 97.9 99.1
88.9 97.8 89.0
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.9 89.1
88.9 87.8 89.1
98.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
38.9 87.8 99.1
88.9 87.9 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1

-POSITION 2 -
Trd2 Tbk2 Twh2

89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 99.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 97.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.0
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 97.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1

-POSITION 3-
Trd3 Tbk3 Twh3

89.1 87.2 88.8
89.1 87.3 88.8
89.1 87.2 88.8
89.1 87.3 88.8
69.1 87.2 88.8
8S9.1 7.3 88.8
89.1 97.3 88.8
89.1 87.3 38.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 89.8
89.1 87.3 88.9
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.S
89.1 87.2 38.8
89.1 87.3 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88aa
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.0 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.3 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8

POSITION AVERAGE
Tavl Tav2 Tav3

88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
89.6
a8.6
88.6
88.6
88.6
88.6
88.6
s8.6
88.6
88.6
88.6
88.6
88.6
88.6
98.6
88.6
88.6
8s.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6

88.6
88.6
88.5
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6.
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.5
88.6
88.5
88.6
88.6
88.6
88.5
88.6
88.6
88.6
88.5
88.6
88.6
88.5
88.6
88.6
88.5
88.5
88.6
88.5
88.5
88.6
88.5
88.5
88.5
88.5
88.6
88.6
88.5
88.5
89.6
88.5
88.6
88.6
88.6
88.5
88.6
88.5

88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
a8.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
s8.4
88.3
88.4
88.4
88.3
88.4
88.4
88.4
88.4
88.3
88.4
88.4
88.3
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.3

AVE
Twave SLOPE

88.52
88.52
88.51
88.53
88.53
88.53
88.54
88.53
88.51
88.51
88.52
88.51
88.52
88.53
89.51
88.51
88.51
88.52
88.52
88. 53
88.53
88.52
88.51
88.51
88.50
88.52
88.53
88.51
88.51
88.52
88.52
88.52
88.50
88.51
89.52
88.51
88.52
88.52
88.50
88.48
88.51
88.50
88.49
88.52
88.50
88.50
88.49
88.49
88.52
88.51
88.49
88.50
88.52
88.51
88.51
88.52
88.51
88.50
88.51
88.49

-0.02
-0.02
-0. 02
-0. 02

-0.02
-0.03-0. 02

-0.02
-0.03-0. 03

-0.03-0. 03
-0. 03
-0.03
-0.03
-0.03

-0.04
-0.04
-0.04
-0.04
-0.03
-0.03
-0.04-0.04

-0.04
-0.04
-0.04
-0.04
-0.04-0.04
-0.03

-0.03
-0.03

-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03-0.o03
-0.034

-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03'-0 0.0

-0.02
-0.02
-0.02

-0.024
-0.024

AMBIENT TEMPERATURE
Tail Tam2 Ta.3 raav

40.3 40.3 40.5 40.4
40.3 40.5 40.4 40.4
40.3 40.4 40.4 40.4
40.3 40.3 40.4 40.3
40.3 40.4 40.5 40.4
40.3 40.3 40.5 40.4
40.3 40.3 40.5 40.4
40.3 40.4 40.4 40.4
40.3 40.4 40.4 40.4
40.4 40.4 40.4 40.4
40.3 40.4 40.4 40.4
40.3 40.5 40.4 40.4
40.3 40.4 40.4 40.4
40.3 40.5 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.5 40.4 40.4
40.3 40.3 40.4 40.4
40.3 40.5 40.5 40.5
40.3 40.4 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.4 40.3 40.3
40.3 40.4 40.4 40.4
40.3 40.4 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.5 40.5 40.4
40.3 40.4 40.4 40.4
40.4 40.3 40.4 40.3
40.3 40.4 40.5 40.4
40.3 40.5 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.5 40.5 40.4
40.3 40.5 40.4 40.4
40.3 40.4 40.5 40.4
40.3 40.5 40.5 40.4
40.4 40.5 40.4 40.4
40.3 40.5 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.3 40.5 40.4
40.4 40.4 40.5 40.4
40.4 40.4 40.4 40.4
40.4 40.3 40.5 40.4
40.4 40.4 40.5 40.4
40.3 40.4 40.5 40.4
40.4 40.3 40.5 40.4
40.4 40.4 40.5 40.5
40.4 40.5 40.5 40.5
40.4 40.5 40.5 40.5
40.3 40.5 40.5 40.4
40.3 40.4 40.4 40.4
40.4 40.5 40.5 40.5
40.3 40.4 40.4 40.4
40.3 40.4 40.3 40.4
40.3 40.4 40.5 40.4
40.3 40.3 40.4 40.3
40.3 40.4 40.4 40.4
40.3 40.3 40.4 40.3
40.3 40.4 40.4 40.3
40.3 40.4 40.3 40.3
40.3 40.3 40.3 40.3

AMPS
It I' TIME

229.92 232.19
231.36 233.69
231.84 234.16
231.12 233.31
231.36 233.63
231.12 233.41
231.04 233.32
231.52 233.75
231.12 233.45
230.80 233.09
231.36 233.66
231.52 233.89
231.68 233.91
231.60 233.94
232.16 234.49
231.60 233.89
231.84 234.08
231.60 234.08
232.00 234.35
231.36 233.68
232.00 234.19
231.84 234.16
23L.84 234.20
232.16 234.46
231.84 234.31
231.60 233.92
231.84 234.02
232.40 234.73
231.68 234.10
232.24 234.62
232.48 234.90
232.00 234.29
231.84 234.29
232.00 234.44
231.76 234.15
23'1.84 234.35
231.84 234.12
2311.28 233.59
231.60 233.98
231.68 234.22
231.84 234.20
232.40 234.84
231.60 234.01
231.76 234.12
232.08 234.50
231.84 234.34
232.00 234.56
232.00 234.52
232.72 235.08
232.32 234.61
232.80 235.33
231.84 234.12
231.68 233.94
231.84 234.17
232.72 234.97
232.00 234.27
232.48 234.63
231.60 233.91
231.20 233.36
231.60 233.85

COMMENTS

Tested By L Date Z-124-3 Reviewed By , Date -z3

13: 35:08
13:36:08
13:37:08
13:38 08
13: 39: 08
13:40:8s
13: 41:08
13:42:08
13: 43: 08
13:44:08
13: 45: 08
13:46:03
13: 47: 08
13: 48:08
13:49:08
13:50:08
13:51:08
13:52:08

13:54:08
13:55:08
13:56:08
13:57:08
13:58:08
13: 59: 08
14:00:08
14:01:08
14:02:08
14:03:08
14:04:08
14:05: 08
14:06:08
14:07:08
14:08:08
14: 09: 08
14:10:08
14:11:08
14: 12:0)8
14:13:08
14:14:08
14:15:08
14:16:08
14:17:08
14: 18:08
14:19:08
14:20:08
14:21:08
14:22:08
14:23:08
14:24: 08
14:25:08
14:26:08
14: 27:08
14:28:08
14:29: 08
14:30:08
14:31:08
14:32:08
14:33:08
14:34:08

AMPACITY TEST. JOB NUMBER 93-0501, 03-17-1993 E- 11



AMPACITY TEST.

-POSITION 1-
Trdl Tbkl Twh1

88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.9 89.1
38.9 87.9 89.1
88.9 87.9 89.1
38.9 87.a 39.1
88.9 87.8 89.1
88.9 87.8 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.8 89.1
89.0 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
88.9 87.8 89.1
8.9 87.8 89.1

88.9 87.8 89.1
88.9 87.9 89.1
88.9 a7.8 89.1
88.9 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
88.9 87.8 89.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 97.9 89.1
89.0 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
88.9 87.9 89.1
88.9 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1
89.0 87.9 89.1

-POSITION 2 - POSITION 3 -
Trd2 Tbk2 Twh2 Trd3 Tbk3 Twh3

89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.4 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1
89.3 87.3 89.1

89.1 87.3 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.3 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.2 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.2 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.2 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.2 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8
89.1 87.3 88.8

POSITION AVERAGE
TavI Tav2 Tav3

88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
89.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
8s.6
88.6
88.6
88.6
88.6
88.6
8s.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.7
88.6
88.6
88.6
88.7
88.6
88.7
88.6
88.7
88.7
88.7
88.7
88.6
88.6
88.7
88.6
8a.7
88.6
88.7
s8.6

88.5
88.5
88.6
88.6

88.6

88.6

88.6
88.6

88.6

88.6
88.6
88.6

88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6

88.6
88.6

88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6

88.6
88.6
88.6

88.6
88.6
88.6
aa.6
88.6
aa.6
88.6

88. 6
88.6

88.6

88.4
88.3
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4

AVE
Twave

88.51
88.49
88.52
88.51
88.52
88.51
88.52
88.51
88.54
88.54
88.53
88.53
88.50
88.52
88.53
99.53
88.53
88.53
88.54
88.53
88.53
88.53
88.53
88.51
88.52
88.53
88.53
88.53
88.53
88.54
88.53
88.54
88.53
88.54
88.54
88.54
88.54
88.54
88.53
88.54
88.56
88.55
88.54
88.54
88.55
88.54
88.56
88.55
88.56
88.56
88.55
88.55
88.54
88.54
88.55
88.54
88.55
88.55
88.56
88.54

SLOPE

-0.02
-0. O2
-0.02
-0.02
-0.02
-0.02
-0.01

-0.01
-0.01-0.00
-0.00
-0.00
-0.00

. 00
0.00
0.00
0.00
0.01
0.01
0.01
0.02
0.02

0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.05
0.05
0.04
0.05
0.05
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04

AMBIENT TEMPERATURE
Tail Tae2 Tam3 Taav

40.3 40.3 40.3 40.3
40.2 40.3 40.4 40.3
40.2 40.3 40.5 40.4
40.2 40.4 40.4 40.3
40.3 40.3 40.4 40.3
40.2 40.3 40.3 40.3
40.2 40.4 40.3 40.3
40.3 40.5 40.3 40.4
40.3 40.3 40.3 40.3
40.3 40.3 40.4 40.3
40.3 40.3 40.4 40.3
40.3 40.4 40.4 40.4
40.3 40.3 40.4 40.3
40.3 40.3 40.4 40.3
40.3 40.3 40.3 40.3
40.2 40.4 40.4 40.3
40.3 40.4 40.4 40.4
40.3 40.4 40.5 40.4
40.3 40.4 40.4 40.4
40.3 40.4 40.5 40.4
40.3 40.4 40.4 40.4
40.3 40.5 40.5 40.4
40.3 40.5 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.5 40.5 40.4
40.3 40.5 40.5 40.4
40.3 40.5 40.4 40.4
40.3 40.5 40.5 40.5
40.3 40.5 40.4 40.4
40.3 40.5 40.5 40.4
40.4 40.4 40.4 40.4
40.3 40.5 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.5 40.5 40.4
40.3 40.5 40.5 40.4
40.3 40.4 40.4 40.4
40.3 40.5 40.5 40.4
40.4 40.5 40.5 40.4
40.4 40.4 40.5 40.4
40.4 40.5 40.5 40.5
40.3 40.4 40.5 40.4
40.3 40.5 40.6 40.5
40.4 40.5 40.5 40.5
40.4 40.5 40.5 40.5
40.3 40.5 40.6 40.5
40.3 40.5 40.5 40.4
40.3 40.4 40.4 40.4
40.3 40.5 40.5 40.4
40.4 40.5 40.5 40.5
40.4 40.4 40.5 40.4
40.4 40.5 40.5 40.4
40.4 40.5 40.5 40.4
40.3 40.5 40.5 40.4
40.4 40.5 40.5 40.5
40.4 40.4 40.5 40.4
40.4 40.5 40.6 40.5
40.4 40.5 40.5 40.4
40.3 40.5 40.5 40.4
40.4 40.5 40.5 40.5
40.5 40.5 40.4 40.4

AMPS
It I' TIME

231.84 234.01
232.08 234.29
232.48 234.71
232.00 234.21
232.56 234.79
232.40 234.49
232.24 234.44
232.16 234.45
231.84 233.93
231.04 233.20
232.48 234.68
232.32 234.55
232.00 234.19
231.84 234.01
231.68 233.79
232.40 234.62
232.16 234.41
232.08 234.42
232.08 234.30
231.36 233.67
231.68 233.91
231.60 233.97
231.84 234.30
232.48 234.85
232.00 234.41
232.72 235.09
232.48 234.76
232.40 234.88
231.84 234.23
231.20 233.59
232.48 234.83
232.24 234.60
232.48 234.86
232.96 235.33
232.24 234.58
231.60 233.82
231.36 233.71
231.84 234.21
231.84 234.28
232.00 234.40
231.36 233.74
231.04 233.58
231.44 233.88
231.92 234.38
231.36 233.86
231.60 233.94
231.52 233.73
231.60 233.97
231.20 233.61
231.52 233.82
230.56 232.91
231.60 233.34
231.36 233.78
231.36 233.85
231.60 234.01
231.36 233.89
231.12 233.52
231.60 233.94
230.88 233.28
230.48 232.89

COMMENTS

Tested By _4 ) Date 3--2-f3 Reviewed By aCZ ) 4z Date _j= 7-.3

14: 35: 08
14:36:08
14:37:08
14:38: 08
14: 39: 08
14: 40:08
14:41:08
14:42:08
14:43:08
14:44:08
14:45:08
14:46:08
14:47:08
14:48: 08
14: 49:08
14: 50: 08
14:51:08
14: 52:08
14:53:08
14:54:08
14:55:08
14: 56:08
14:57:08
14: 58: 08
14:59:08
15:00:08
15:01:08
15:02:08
15:03:08
15: 04:08
15:05:08
15: 06:08
15:07:08
15:08:08
15:09:08
15:10:08
15:11:08
15:12:08
15:13:08
15:14:08
15:15:08
15:16:08
15:17:08
15:18:08
15:19:08
15:20:08
15:21:08
15:22:08
15:23:08
15: 24: 08
15: 25: 08
15:26:08
15:27:08
15:28:08
15: 29:08
15:30:08
15:31:08
15: 32:08
15:33:08
15:34:08

SAMPLE NUMBER 93-0501-04 DATA FILE ITEMO4NO.001JOB NUMBER 93-0501. 03-17-1993 E-12



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-05 DATA FILE ITEMOSNO.004

-POSITION I-
Trdl Tbkl Twhl

88.5 89.8 89.7
88.5 89.8 89.7
88.5 89.8 89.7
88.5 89.8 89.7
88.5 89.8 89.7
88.5 89.8 89.7
88.5 89.8 89.7
88.5 89.8 89.7
88.5 89.8 89.7
88.5 89.9 89.7
88.5 89.9 89.7
88.6 89.9 89.7
88.6 89.9 89.7
88.5 89.8 89.7
88.6 89.9 89.7
88.5 89.8 89.7
88.6 89.9 89.7
88.5 89.9 89.7
88.6 89.9 89.7
88.6 89.9 89.7
88.6 89.9 89.7
88.6 89.9 89.7
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 90.0 89.8
88.7 90.0 89.8
88.6 89.9 89.8
88.7 90.0 89.8
88.7 89.9 89.8
88.7 90.0 89.8
88.6 90.0 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 90.0 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.6 89.9 89.8
88.7 90.0 89.8
88.7 90.0 89.8
s8.7 90.0 89.8
a8.7 90.0 89.8
s8.7 90.0 89.8
88.7 90.0 89.8
08.7 90.0 89.8
88.7 90.0 89.8
88.6 90.0 89.8
88.7 90.0 89.8
88.6 89.9 89.8
88.7 90.0 89.8
88.7 90.0 89.8

-POSITION 2
Trd2 Tbk2 Twh2

90.2 90.5 90.4
90.2 90.5 90.4
90.2 90.5 90.4
90.2 90.5 90.4
90.2 90.5 90.4
90.2 90.5 90.4
90.3 90.5 90.4
90.2 90.5 90.4
90.2 90.5 90.4
90.3 90.5 90.4
90.3 90.5 90.4
90.3 90.6 90.4
90.3 90.6 90.4
90.3 90.5 90.4
90.3 90.6 90.4
90.3 90.5 90.4
90.3 90.5 90.4
90.3 90.5 90.4
90.3 90.6 90.5
90.3 90.6 90.4
90.3 90.6 90.4
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.4 90.6 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.6 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.6 90.5
90.4 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.4 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.S
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.6 90.5
90.4 90.7 90.5
90.3 90.6 90.5
90.4 90.7 90.S
90.4 90.7 90.S

-POSITION 3-
Trd3 Tbk3 Twh3

90.2 89.9 90.5
90.2 89.9 90.5
90.2 89.9 90.5
90.2 89.9 90.5
90.2 89.9 90.5
90.2 89.9 90.5
90.2 89.9 90.6
90.2 89.9 90.5
90.2 89.9 90.5
90.3 89.9 90.6
90.2 89.9 90.6
90.3 89.9 90.6
90.3 89.9 90.6
90.2 89.9 90.6
90.2 89.9 90.6
90.2 89.9 90.5
90.2 89.9 90.5
90.2 89.9 90.5
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.7
90.3 90.0 90.7
90.3 90.0 90.7
90.3 90.0 90.7
90.3 90.0 90.7
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.7
90.3 90.1 90.7
90.3 90.1 90.7
90.3 90.0 90.6
90.3 90.0 90.7
90.3 90.0 90.7
90.4 90.1 90.7
90.4 90.0 90.7
90.3 90.0 90.6
90.3 90.0 90.7
90.3 90.0 90.7
90.3 90.0 90.7
90.3 90.0 90.6
90.3 90.0 90.7
90.3 90.0 90.6
90.3 90.0 90.7
90.4 90.1 90.7

POSITION AVERAGE
Ta'vi Tav2 Tav3

89.3
89.3
89.3
89.3
89.3
89.4
89.4
89.3
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.4
89.4
89.5
89.4
89.4
89.5
89.4
89.4
89.4
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.S

90.3
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
.90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5

90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.4
90.3
90.4
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.4

AVE
Twave

89.96
89.96
89.97
89.97
89.98
89.99
89.99
89.97
89.99
90.00
90.00
90.01
90.02
90.00
90.01
89.99
90.00
90.00
90.05
90.04
90.04
90.05
90.08
90.10
90.09
90.10
90.10
90.11
90.10
90.11
90.10
90.10
90.10
90.10
90.08
90.07
90.08
90.08
90.08
90.10
90.09
90.08
90.07
90.10
90.12
90.12
90.10
90.12
90.12
90.13
90.12
90.11
90.12
90.12
90.12
90.10
90.12
90.10
90.11
90.13

SLOPE

-0.00
-0.00
-0.00
-0.00
-0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.03
0.03
0.04
0.04
0.05
0.05
0.06
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.13
0.14
0.15
0.15
0.16
0.16
0.16
0.16
0.16
0.17
0.17
0.17
0.17
0.17
0.18
0.18
0.18
0.18
0.18
0.19
0.19
0.19
0.18
0.18
0.18
0.18
0.18
0.17
0.17
0.16

AMBIENT TEMPERATURE
Taal Tam2 Taa3 Taav

39.8 40.1 40.1 40.0
39.8 40.2 40.1 40.0
39.9 40.1 40.1 40.0
39.9 40.1 40.0 40.0
39.9 40.2 40.1 40.1
39.9 40.1 40.1 40.0
39.8 40.1 40.1 40.0
39.9 40.2 40.1 40.0
39.9 40.1 40.1 40.0
39.9 40.2 40.1 40.0
40.0 40.2 40.1 40.1
39.9 40.2 40.1 40.1
40.0 40.1 40.2 40.1
40.0 40.1 40.2 40.1
40.0 40.1 40.2 40.1
39.9 40.2 40.1 40.1
40.0 40.1 40.1 40.1
39.9 40.3 40.2 40.1
39.9 40.2 40.2 40.1
40.0 40.2 40.2 40.1
39.9 40.1 40.2 40.1
40.0 40.2 40.2 40.1
39.9 40.2 40.2 40.1
40.0 40.2 40.2 40.1
40.0 40.2 40.2 40.1
40.0 40.2 40.2 40.1
40.0 40.3 40.2 40.1
40.0 40.3 40.3 40.2
40.1 40.2 40.3 40.2
40.0 40.2 40.2 40.2
40.0 40.2 40.3 40.2
40.0 40.2 40.3 40.2
40.0 40.2 40.3 40.2
40.0 40.4 40.3 40.2
40.0 40.3 40.3 40.2
40.0 40.4 40.3 40.2
40.1 40.3 40.2 40.2
40.0 40.3 40.3 40.2
40.0 40.3 40.3 40.2
40.0 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.0 40.3 40.3 40.2
40.1 40.5 40.4 40.3
40.0 40.5 40.3 40.3
40.0 40.3 40.3 40.2
40.0 40.2 40.3 40.2
40.0 40.3 40.2 40.2
40.0 40.2 40.3 40.2
40.0 40.2 40.2 40.1
40.0 40.2 40.2 40.1
40.0 40.2 40.3 40.2
39.9 40.2 40.2 40.1
39.9 40.2 40.2 40.1
40.0 40.2 40.2 40.1
39.9 40.1 40.1 40.0
39.9 40.1 40.2 40.1
40.0 40.2 40.2 40.1
39.9 40.1 40.2 40.1

COMMENTS .3 co.je $. I Cofo ) /7
I ,,

A; 72 G

Tested By ,Date3-l/51 Revieved By f Date ?-0-

AMPS
I' TIMEIt

52.88
52.80
52.92
52.80
53.00
53.04
52.92
52.96
52.96
53.04
53.00
53.04
52.92
52.68
52.80
52.96
52.96
52.96
52.96
53.04
53.00
53.04
53.08
53.04
52.92
52.96
52.96
52.84
52.84
52.72
52.88
52.84
52.80
52.68
52.68
52.68
52.68
52.80
52.76
52.80
52.68
52.84
52.80
52.88
52.80
52.76
52.64
52.80
52.64
52.80
52.72
52.76
52.64
52.72
52.60
52.56
52.72
52.80
52.84
52.88

52.67
52.59
52.72
52.59
52.80
52.83
52.69
52.76
52.75
52.82
52.82
52.84
52.72
52.50
52.61
52.76
52.76
52.78
52.75
52.83
52.77
52.85
52.85
52.83
52.70
52.74
52.74
52.64
52.65
52.52
52.68
52.65
52.61
52.52
52.51
52.53
52.51
52.65
52.59
52.62
52.50
52.67
52.65
52.71
52.68
52.60
52.46
52.58
52.43
52.60
52.50
52.54
52.44
52.49
52.38
52.34
52.45
52.56
52.61
52.62

09: 05: 09
09:06:09
09:07:09
09:08:09
09:09:09
09: 10:09
09:11:09
09: 12:09
09:13:09
09:14:09
09: 15:09
09: 16:09
09: 17:09
09:18:09
09: 19:09
09: 20: 09
09:21:09
09:22:09
09:23:09
09:24:09
09: 25: 09
09:26:09
09:27:09
09:28:09
09: 29: 09
09:30:09
09:31:09
09:32:09
09: 33: 09
09:34:09
09:35:09
09:36:09
09:37:09
09:38:09
09: 39: 09
09:40:09
09:41:09
09:42:09
09: 43: 09
09:44:09
09: 45: 09
09:46:09
09:47:09
09:48:09
09: 49: 09
09:50:09
09:51:09
09:52:09
09: 53: 09
09:54:09
09:55: 09
09:56: 09
09: 57: 09
09: 58: 09
09: 59: 09
10:00:09
10:01:09
10: 02:09
10:03:09
10:04:09

03-11-1993 E- 1 _aMPACITY TEST.



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-OS DATA FILE ITEMO5NO.004

-POSITION I -

Trdl Tbkl Twsh1

88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 89.9 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89,9 89.7
88.6 89.9 89.8
88.6 89.9 89.7
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.7
88.6 89.9 89.7
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 99.9 89.7
88.6 89.9 89.8
a8.6 89.9 89.7
88.6 89.9 89.7
88.6 89.9 89.8
88.6 89.9 89.8. 88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
89.7 90.0 89.9
88.7 90.0 89.9
88.7 90.0 89.9
88.7 90.0 89.9
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8

_POSITION 2
Trd2 Tbk2 Twh2

90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.5
90.4 90.7 90.6
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.3 90.6 90.5
90.4 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.4
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.4
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.4 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.4 90.7 90.5
90.3 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.5
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6

POSITION 3
Trd3 Tbk3 Twh3

90.4 90.1 90.7
90.4 90.1 90.7
90.3 90.1 90.7
90.4 90.1 90.7
90.3 90.0 90.7
90.3 90.0 90.6
90.3 90.0 90.7
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 89.9 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.7
90.4 90.0 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.0 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7

POSITION AVERAGE
Tavl Tav2 Tav3

89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.4
89.5
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89. 4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.6
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5

90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.4
90.5
90.5
90.5
90.5
90.5
90.S
90.5
90.5
90.5
90.5
90.5
90.4
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.6
90.5
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.5
90.5
90.5
90.6
90.6
90.5
90.6

90.4
90.4
90.4
90.4
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4

AVE
Twave

90.14
90.14
90.13
90.13
90.12
90.10
90.11
90.11
90.10
90.09
90.09
90.08
90.08
90.07
90.04
90.06
90.05
90.06
90.06
90.06
90.05
90.06
90.07
90.06
90.07
90.05
90.03
90.08
90.05
90.05
90.05
90.07
90.07
90.08
90.08
90.08
90.08
90.09
90.09
90.09
90.11
90.12
90.14
90.13
90.17
90.17
90.19
90.19
90.15
90.15
90.16
90.15
90.14
90.13
90.13
90.13
90.15
90.16
90.14
90.15

SLOPE

0.16
0.16
0.15
0.15
0.14
0.14
0.13
0.12
0.11
0.10
0.10
0.09
0.08
0.07
0.05
0.04
0.03
0.01
0.00
-0.00
-0.01
-0.02
-0.03
-0.03
-0.03
-0.04
-0.04
-0.04
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.05
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.05
-0.05
-0.04
-0.03
-0.02
-0.00
0.00
0.01
0.02
0.03
0.03
0.04
0.04
0.05
0.05
0.06
0.06
0.07

AMBIENT TEMPERATURE
Tail Tao2 Tam3 Taav

40.0 40.2 40.2 40.1
39.9 40.2 40.2 40.1
40.0 40.1 40.1 40.1
40.1 40.2 40.2 40.1
40.0 40.2 40.3 40.1
40.0 40.2 40.3 40.1
40.0 40.2 40.3 40.1
40.0 40.2 40.3 40.2
40.1 40.4 40.3 40.2
40.0 40.3 40.3 40.2
40.0 40.2 40.2 40.1
40.0 40.2 40.3 40.2
40.1 40.3 40.3 40.2
40.0 40.3 40.3 40.2
40.0 40.2 40.3 40.2
40.0 40.4 40.3 40.3
40.1 40.2 40.3 40.2
40.0 40.3 40.4 40.2
40.1 40.2 40.3 40.2
40.1 40.2 40.3 40.2
40.0 40.4 40.2 40.2
40.0 40.3 40.3 40.2
40.1 40.5 40.2 40.3
40.1 40.4 40.3 40.3
40.1 40.3 40.3 40.3
40.1 40.2 40.3 40.2
40.1 40.3 40.4 40.2
40.0 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.2 40.5 40.3 40.3
40.1 40.4 40.4 40.3
40.1 40.3 40.3 40.2
40.1 40.3 40.4 40.3
40.1 40.4 40.3 40.3
40.1 40.4 40.4 40.3
40.1 40.3 40.4 40.3
40.1 40.3 40.3 40.2
40.1 40.4 40.3 40.3
40.1 40.4 40.4 40.3
40.1 40.3 40.4 40.3
40.1 40.4 40.4 40.3
40.2 40.3 40.4 40.3
40.2 40.4 40.4 40.3
40.2 40.4 40.5 40.4
40.2 40.4 40.4 40.3
40.2 40.4 40.4 40.3
40.2 40.4 40.4 40.3
40.3 40.4 40.5 40.4
40.3 40.4 40.4 40.3
40.3 40.4 40.5 40.4
40.2 40.5 40.4 40.4
40.3 40.5 40.4 40.4
40.2 40.4 40.4 40.4
40.2 40.5 40.4 40.4
40.3 40.4 40.4 40.4
40.2 40.4 40.5 40.4
40.2 40.4 40.4 40.3
40.3 40.4 40.4 40.3
40.2 40.4 40.4 40.3
40.2 40.4 40.4 40.3

COMMENTS

Tested By oa S Date,-1/-gR Reviewed By Dat °-/9

AMPS
I' TIMEIt

52.76
52.64
52.76
52.64
52.68
52.64
52.68
52.56
52.52
52.60
52.68
52.52
52.60
52.64
52.60
52.60
52.56
52.72
52.80
52.64
52.64
52.48
52.64
52.68
52.68
52.36
52.64
52.60
52.52
52.64
52.68
52.76
52.76
52.80
52.68
52.68
52.72
52.80
52.84
52.84
52.80
52.80
52.76
52.92
52.92
52.88
52.76
52.60
52.64
52.52
52.68
52.64
52.64
52.64
52.72
52.68
52.72
52.68
52.68
52.68

52.52
52.40
52.51
52.42
52.46
52.43
52.45
52.35
52.36
52.42
52.47
52.33
52.43
52.47
52.45
52.47
52.40
52.58
52.64
52.47
52.49
52.32
52.50
52.54
52.55
52.22
52.50
52.44
52.38
52.54
52.56
52.62
52.63
52.67
52.56
52.54
52.57
52.66
52.71
52.71
52.68
52.67
52.63
52.82
52.78
52.74
52.62
52.47
52.52
52.40
52.57
52.53
52.52
52.53
52.61
52.57
52.57
52.55
52.55
52.55

10:05:09
10:06:09
10:07:09
10:08:09
10:09:09
10:10:09
10: 11:09
10:12:09
10:13:09
10:14:09
10:15:09
10:16:09
10:17:09
10:18:09
10:19:09
10:20:09
10:21:09
10:22:09
10:23:09
10:24:09
10:25:09
10:26:09
10:27:09
10:28:09
10:29:09
10:30:09
10:31:09
10:32:09
10:33:09
10:34:09
10:35:09
10:36:09
10:37:09
10:38:09
10:39:09
10:40:09
10:41:09
10:42:09
10:43:09
10:44:09
10:45:09
10:46:09
10:47:09
10:48:09
10:49:09
10:50:09
10:51:09
10:52:09
10:53:09
10:54:09
10:55:09
10:56:09
10:57:09
10:58:09
10:59:09
11:00:09
11:01:09
11:02:09
11:03:09
11:04:09

AMPACITY TEST. 03-11-1993 E- 14

Oate 3-11-4



SAMPLE NUMBER 93-0501-05 DATA FILE ITEMOSNO.004

_POSITION I -
Trdl Tbkl TwhI

88.7 90.0 89.9
88.7 90.0 89.9
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.9
88.7 90.0 89.9
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.7 89.9 89.8
88.7 89.9 89.8
88.6 89.9 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 89.9 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.7
88.6 89.9 89.7
88.6 89.9 89.7
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.6 89.9 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8
88.7 90.0 89.8

_POSITION 2
Trd2 Tbk2 T0h2

90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.7 90.6
90.4 90.7 90.5
90.3 90.6 90.5
90.4 90.7 90.5
90.4 90.6 90.5
90.4 90.7 90.5
90.4 90.6 90.5
90.4 90.7 90.5
90.4 90.7 90.6
90.4 90.7 90.5
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.5
90.4 90.7 90.6
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.6 90.5
90.4 90.7 90.5
90.4 90.7 90.5
90.4 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.3 90.6 90.5
90.4 90.7 90.5
90.3 90.6 90.5
90.4 90.7 90.5
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6
90.4 90.7 90.6

POSITION 3
Trd3 Tbk3 Twh3

90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.3 90.1 90.7
90.4 90.0 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.3 90.1 90.7
90.3 90.0 90.6
90.3 90.0 90.7
90.3 90.0 90.7
90.3 90.0 90.7
90.3 90.0 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.3 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.3 90.1 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.7
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.0 90.6
90.3 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7
90.4 90.1 90.7

POSITION AVERAGE
Tavl Tav2 Tav3

89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.4
89.5
89.5
89.5
89.4
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.5
89.5
89.5
89.5
89.5

90.6
90.6
90.6
90.5
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.6
90.5
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.5
90.6
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.6
90.6
90.6

90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90i 4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.3
90.3
90.3
90.3
90.3
90.3
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.4
90.4
90.4
90.4

AVE
Twave SLOPE

90.16
90.16
90.15
90.14
90.13
90.16
90.17
90.17
90.15
90.16
90.14
90.14
90.15
90.15
90.13
90.13
90.12
90.12
90.12
90.12
90.09
90.10
90.10
90.10
90.10
90.13
90.13
90.12
90.14
90.13
90.16
90.17
90.17
90.17
90.17
90.15
90.14
90.15
90.15
90.13
90.14
90.13
90.13
90.10
90.09
90.09
90.09
90.08
90.07
90.04
90.05
90.05
90.08
90.10
90.08
90.11
90.14
90.15
90.15
90.16

0.08
0.09
0.10
0.10
0.11
0.11
0.12
0.13
0.13
0.13
0.14
0.14
0.14
0.13
0.13
0.12
0.12
0.11
0.11
0.10
0.09
0.08
0.08
0.07
0.06
0.05
0.05
0.04
0.03
0.03
0.02
0.02
0.02
0.01
0.01
0.01

-0.00
-0.00
-0.01
-0.02
-0.02
-0.02
-0.02
-0.03
-0.03
-0.03
-0.03
-0.03
-0.04
-0.05
-0.05
-0. 06
-0.06
-0.06
-0.07
-0.07
-0.07
-0.06
-0.06
-0. 05

AMBIENT TEMPERATURE
Taal Taa2 Tda3 Taav

40.2 40.3 40.3 40.3
40.1 40.3 40.4 40.2
40.0 40.3 40.4 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.0 40.2 40.3 40.2
40.0 40.2 40.3 40.2
40.1 40.2 40.3 40.2
40.0 40.2 40.3 40.2
40.0 40.2 40.2 40.1
40.0 40.2 40.2 40.1
40.0 40.2 40.2 40.1
39.9 40.2 40.2 40.1
39.9 40.1 40.2 40.1
39.9 40.1 40.2 40.0
39.9 40.1 40.2 40.1
39.9 40.1 40.1 40.0
39.9 40.2 40.2 40.1
39.9 40.1 40.1 40.0
39.9 40.1 40.1 40.0
39.9 40.0 40.2 40.0
39.9 40.2 40.2 40.1
39.9 40.0 40.2 40.0
39.8 40.1 40.1 40.0
39.8 40.1 40.2 40.0
39.9 40.1 40.2 40.1
39.9 40.1 40.2 40.1
39.9 40.1 40.1 40.1
39.9 40.1 40.1 40.1
39.9 40.2 40.2 40.1
40.0 40.2 40.3 40.2
40.0 40.2 40.3 40.1
40.0 40.2 40.2 40.1
40.0 40.2 40.2 40.1
40.1 40.2 40.2 40.2
40.0 40.3 40.2 40.2
40.0 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.3 40.3
40.2 40.4 40.4 40.3
40.1 40.4 40.4 40.3
40.2 40.4 40.3 40.3
40.1 40.5 40.4 40.3
40.1 40.3 40.4 40.3
40.1 40.4 40.4 40.3
40.2 40.3 40.3 40.3
40.2 40.4 40.4 40.3
40.1 40.4 40.4 40.3
40.2 40.5 40.5 40.4
40.2 40.4 40.5 40.4
40.3 40.4 40.5 40.4
40.3 40.5 40.5 40.4
40.3 40.5 40.5 40.4
40.2 40.7 40.5 40.5
40.2 40.5 40.5 40.4
40.2 40.4 40.5 40.4
40.3 40.5 40.4 40.4
40.2 40.4 40.4 40.3
40.3 40.4 40.4 40.4

COMMENTS

Tested By ;. k) : Date ?-1/-93 Reviewed Dyat ?D) 9

AMPS
I ' TIMEIt

52.76
52.64
52.60
52.60
52.64
52.68
52.68
52.52
52.48
52.52
52.60
52.60
52.68
52.56
52.56
52.52
52.56
52.56
52.40
52.52
52.52
52.64
52.68
52.64
52.76
52.76
52.72
52.52
52.72
52.76
52.76
52.76
52.80
52.80
52.52
52.56
52.60
52.76
52.60
52.60
52.60
52. 48
52.48
52.52
52.40
52.56
52.52
52.40
52.36
52.40
52.60
52.80
52.80
52.88
52.80
52.88
52.92
52.96
52.72
52.76

52.60
52.46
52.42
52.42
52.46
52.46
52.46
52.32
52.25
52.27
52.35
52.36
52.42
52.30
52.28
52.25
52.28
52.30
52.13
52.24
52.25
52.40
52.42
52.36
52.49
52.49
52.47
52.25
52.45
52.51
52.53
52.51
52.56
52.56
52.29
52.34
52.42
52.56
52.40
52.43
52.45
52.33
52.35
52.41
52.27
52.43
52.39
52.28
52.24
52.35
52.52
52.74
52.74
52.82
52.78
52.79
52.81
52.86
52.59
52.63

11:05:09
11:06:09
11:07:09
11:08:09
11:09:09
11:10: 09
11: 11:09
11: 12:09
11:13:09
11:14:09
11: 15:09
11:16:09
11:17:09
11: 18:09
11:19:09
11: 20:09
11:21:09
11:22:09
11:23:09
11:24:09
11: 25:09
11:26:09
11:27:09
11:28:09
11:29:09
11:30:09
11:31:09
11: 32:09
11:33:09
11:34:09
11:35:09
11:36:09
11:37:09
11:38:09
11:39:09
11: 40:09
11:41:09
11:42:09
11:43:09
11:44:09
11:45: 09
11:46: 09
11:47:09
11:48:09
11:49:09
11:50:09
11:51:09
11:52:09
11:53:09
II: 54:09
11:55:09
11:56:09
11:57:09
11:58:09
11:59:09
12: 00:09
12:01:09
12: 02: 09
12:03:09
12: 04:09

03-11-1993 E- IAXPACITY TEST. JOB NUMBER 93-0501.

Date 3 -J/ -6,



AMPACITY TEST. JOB NUMBER 93-0501.

_POSITION I - _POSITION 2-
Trdl Tbkl Tvhl rrd2 Tbk2 Tvh2

89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.2
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.2
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
99.2 9O.3 90.3
89.2 90.3 90.3
89.2 90.3 90.2
89.2 90.3 90.3
89.2 90.3 90.2
89.2 90.3 90.2
89.2 90.3 90.2
89.2 90.3 90.2
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3

90.2 90.4 90.5
90.2 90.4 90.6
90.2 90.4 90.6
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.6
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.6
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
?0.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5

-POSITION 3
Trd3 Tbk3 TZh3

90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
?0.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.7 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1

POSITION AVERAGE
Tavl Tav2 Tav3

89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9

90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.3
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
30.4
90.4
30.4
90.4
90.4

90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.7
90.8
90.7
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8

AVE
Tvave SLOPE

90.35 0.10
90.38 0.11
90.38 0.12
90.36 0.13
90.37 0.14
90.37 0. 15
90.37 0.16
90.36 0.17
90.35 0.18
90.37 0.19
90.37 0.19
90.36 0.19
90.36 0.19
90.34 0.19
90.37 0.19
90.37 0.19
90.36 0.19
90.37 0.19
90.35 0.18
90.34 0.18
90.35 0.17
90.35 0.17
90.36 0.17
90.34 0.16
90.37 0.16
90.36 0. 15
90.34 0.14
90.35 0.14
90.36 0.13
90.37 0.12
90.36 0.12
90.36 0.11
90.35 0.11
90.35 0.10
90.34 0.09
90.35 0.09
90.36 0.08
90.37 0.08
90.37 0.07
90.38 0.07
90.37 0.06
90.36 0.06
90.35 0. 05
90.34 0.04
90.35 0.03
90.34 0.03
90.31 0.01
90.34 0.01
90.33 0.00
90.34 -0.00
90.36 -0.01
90.35 -0.01
90.35 -0.01
90.36 -0.01
90.36 -0.01
90.37 -0.01
90.37 -0.01
90.36 -0.01
90.36 -0.01
90.34 -0.01

AMBIENT TEMPERATURE
Taal Taa2 Tae3 Taav

40.1 40.2 40.1 40.1
40.0 40.3 40.1 40.2
40.0 40.3 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.0 40.1
40.0 40.3 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.3 40.1 40.2
40.1 40.3 40.1 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.1 40.2
40.0 40.4 40.1 40.2
40.1 40.3 40.1 40.2
40.2 40.2 40.0 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.2
40.1 40.1 40.1 40.1
40.0 40.2 40.2 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.0 40.1
40.0 40.3 40.1 40.2
40.0 40.3 40.1 40.1
40.0 40.2 40.0 40.1
40.1 40.3 40.1 40.2
40.1 40.4 40.1 40.2
40.1 40.2 40.1 40.1
40.2 40.3 40.1 40.2
40.1 40.3 40.1 40.2
40.0 40.2 40.0 40.1
40.1 40.2 40.1 40.1
40.2 40.3 40.2 40.2
40.1 40.3 40.1 40.2
40.1 40.3 40.1 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.1 40.2
40.1 40.2 40.0 40.1
40.1 40.3 40.1 40.1
40.0 40.2 '0.! 40.1
40.1 40.3 40.1 40.2
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.1 40.3 40.1 40.2
40.1 40.4 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.2 40.2 40.2
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.3 40.1 40.2
40.1 40.2 40.2 40.1
40.1 40.3 40.1 40.1
40.1 40.4 40.1 40.2
40.1 40.3 40.1 40.2
40.1 40.3 40.1 40.2
40.1 40.2 40.1 40.1
40.0 40.3 40.0 40.1

COMMENTS DT4TA7 26/661_,..6 5S7wAWQrR pu) /o 7 /T 7r B

4(o dc - 2 0 c 7.4* ri'r e!5 F44 -Z-74-tc4TVC.F4 C~er7d6 , O /S D4

, 6 C7_2 'C 0F 7f -7 zJ .#V ) p 7 Lf 2. CA'44C
oF 70'rr Z-7-W 1,V)1r 7e 1- ' - vk Ro ,Xv 5p6/:/ +7o"65e I 5 )

Tested By Lzia/6 f/i, Date/-3-1 3 Reviewed By L4&dA4 Date 2-/o -73

AMPS
II IfM1It

52.2(
52.3=
52.11
52.14
52.2(
52.0E
52.04
52.24
52.20
52.20
52. OE
52.20
52.20
52.20
52.20
52.20
52.16
52.08
52.12
52.12
52.20
52. 24
52. 24
52.16'
52.12
52.08
52.06
52.20
52.20
52. 16
52.12
52.00
52.12
52.08
52.24
52. 12
52.20
52.12
52.24
5'. 1 2
52.12
52. 0
52.04
51.96
52.04
51. 92
52.12
52.04
52.28
52.20
52.16
52.08
52.08
52.16
52.24
52.20
52.24
51.92
52.08
52.04

052.02
252.16

;51. 99
51.95
52.03

851.88
451.88

52.06
052.05
D52.05
a51.94

52.06
152.05

52.08
52.04
52.03
52.00
51.90
51.98
'1.96
52. 04
52.08
52.06
52.01
51. 96
51.91
51. 94
52.07
52.04
52.03
51.98
51.81
51.96
51.97
52.12
51.98
52.07
51.97
5L.06
1.936
5!.95
51.37
51.87
51.80
51.87
51.78
52.03
51.92
52.15
52.05
52.01
51.93
51.94
51.99
52.09
52.07
52.10
51.79
51.92
51.87

01:08:
01:09:
01:10:
01: II:
01:12:
01:13:
01:14:
01:15:
01:16:
01:17:
01:18:
01:19:
01:20:
01:21:
01:22:
0 1:23:
01:24:
01:25:
01: 26:
0 1:27:
01:28:
01:29:
01:30:
01:31:
01:32:
01:33:
01:24:
01:35:
01: 35:
01: 37:
01:38:
01: 3'9:
01:40:
01:41:
01:42:
01:43:
01:44:
01:45:
01:46:
01:47;,
01:46:
01:4?:
01:50:
01:51:
01: 52!
01:53:
01:54:'
01:55:(
01:56:(
01:57:(
01: 5R:'.
01:59:(
02:00:.
02:01:C
02:02:(
02:03:G
22:04:C
02:05:0
22:06:C
)2:07:0

03-10-1993 E-16SAMPLE NUMBER 93-0S01-06

I



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-06

-POSITION I Th
Trdl Ibk1 Twhl

89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.3 90.3 90.3
89.2 90.3 90.3
89.3 90.4 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.3 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.3 90.3 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.3 90.3 90.3
89.2 90.3 90.3
89.3 90.3 90.3
89.3 90.3 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.3 90.3 90.3
89.3 90.3 90.3
89.3 90.3 90.3
89.2 90.3 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.4
89.3 90.4 90.3
39.3 90.4 30.4
89.3 90.4 90.4
99.3 90.4 90.4
89.3 90.4 90.3
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.3
89.3 90.4 90.4
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.3
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.3

__POSITION 2
frd2 Tbk2 Twh2

90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.6
90.2 90.4 90.6
90.2 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.2 90.5 90.6
90.2 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.2 90.4 90.6
90.3 90.5 90.6
90.2 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.2 90.4 90.5
90.2 90.4 90.6
90.2 90.5 90.6
90.2 90.4 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.2 90.4 90.6
90.2 90.4 90.6
90.2 90.5 90.6
90.2 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 30.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6

-POSITION 3
Trd3 Tbk3 Twh3

90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.2
90.4 90.8 91.1
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.4 90.8 91.1
90.5 90.8 91.1
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.1
90.5 90.8 91.2
90.5 90.9 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.8 91.2

POSITION AVERA6E
Tavi Tav2 Tav3

89.9
89.9
89.9
89.9
90.0
89.9
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
89.9
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0

90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.5
90.5
90.4
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5

90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.9
90.9
90.9
90.9
90.9
90.9
90.9
90.9
90.9
90. 9
90.9
90.9
90.9
90.9
90.9
90.9
90.9
90.9
90.9
90.8
90.9
90.9
90.9
90.9
90.8

AVE
Twave

90.34
90.35
90.37
90.37
90.39
90.38
90.40
90.41
90.41
90.42
90.40
90.41
90.42
90.40
90.41
90.41
90.41
90.42
90.41
90.38
90.39
90.40
90.40
90.41
90.41
90.40
90.40
90.40
90.40
90.43
90.41
90.41
90.43
90.43
90.43
90.46
90.44
90.46
90.45
90.46
90.46
90.45
90.45
90.44
90.45
90.45
90.45
90.46
90.46
90.46
90.46
90.46
90.46
90.45
90.44
90.47
90.46
90.45
90.45
90.44

SLOPE

-0.02
-0.01
-0.01
-0.01
-0.00
-0.00
0.01
0.01
0.02
0.02
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.07
0.07
0.08
0.08
0.08
0.08
0.09
0.09
0.09
0.10
0.10
0.11
0.11
0.12
0.12
0.12
0.12
0.12
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.10
0.10
0.10
0.10
0.10
0.09

AMBIENT TEMPERATURE
Taal Tae2 Tae3 Taav

40.0 40.3 40.1 40.2
40.0 40.3 40.0 40.1
40.0 40.1 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.3 40.1 40.2
40.0 40.3 40.2 40.1
40.0 40.3 40.1 40.1
40.1 40.1 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.3 40.1 40.2
40.0 40.4 40.1 40.2
40.1 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.1 40.3 40.1 40.2
40.1 40.3 40.1 40.1
40.1 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.2 40.2 40.1
40.1 40.3 40.1 40.2
40.0 40.2 40.0 40.1
40.0 40.1 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.1 40.1 40.1
40.0 40.1 40.1 40.1
40.0 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.0 40.2 40.0 40.1
40.0 40.2 40.0 40.1
40.0 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.3 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.0 40.3 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.1 40.1 40.1
40.0 40.3 40.1 40.1
40.0 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.1 40.0 40.1
40.1 40.2 40.1 40.1
40.1 40.1 40.2 40.1
40.1 40.3 40.1 40.2
40.1 40.1 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.3 40.1 40.2
40.0 40.3 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.3 40.0 40.1
40.1 40.2 40.1 40.1

AMPS
It

52.16
52.20
52.20
52.12
52.24
52.20
52.24
52.20
52.20
52.24
52.20
52.12
52.20
52.00
52.12
52.12
52.24
52.08
52.08
52.08
52.16
52.08
52.24
52.16
52.28
52.12
52.20
52.20
52.16
52.24
52.24
52.28
52.32
52.36
52.36
52.24
52.32
52.28
52.28
52.12

52.20
52.12
52.24
52.20
52.24
52.20
52.36
52.28
52.20
52.16
52.20
52.12
52.12
52.08
52.28
52.28
52.24
52.20
52.16

II TIME

52.02 02:08:07
52.04 02:09:07
52.01 02:10:07
51.96 02:11:07
52.08 02:12:07
52.04 02:13:07
52.06 02:14:07
51.99 02:15:07
52.01 02:16:07
52.06 02:17:07
52.04 02:18:07
51.94 02:19:07
51.99 02:20:07
51.83 02:21:07
51.94 02:22:07
51.94 02:23:07
52.04 02:24:07
51.89 02:25:07
51.91 02:26:07
51.89 02:27:07
51.95 02:28:07
51.89 02:29:07
52.03 02:30:07
51.96 02:31:07
52.08 02:32:07
51.93 02:33:07
52.02 02:34:07
51.99 02:35:07
51.95 02:36:07
52.04 02:37:07
52.05 02:38:07
52.09 02:39:07
52.13 02:40:07
52.15 02:41:07
52.16 02:42:07
52.02 02:43:07
52.11 02:44:07
52.07 02:45:07
52.07 02:46:07
51.91 02:47:07
52.00 02:48:07
52.00 02:49:07
51.91 02:50:07
52.04 02:51:07
51.98 02:52:07
52.04 02:53:07
51.96 02:54:07
52.16 02:55:07
52.07 02:56:07
52.02 02:57:07
51.94 02:58:07
52.00 02:59:07
51.93 03:00:07
51.92 03:01:07
51.88 03:02:07
52.07 03:03:07
52.07 03:04:07
52.03 03:05:07
51.98 03:06:07
51.96 03:07:07

COMMENTS

Tested Dy A± la.!'. Date ?- /'-t?3 Reviewed By f Date 3-/0-93

AMPACITY TEST. 03-10-1993 E- 1 7



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-06

-POSITION I _ POSITION 2 POSITION 3 POSITION AVERA-E
Trdl Tbkl Tyhl Trd2 Tbk2 Twh2 Trd3 Tbk3 Twh3 ravl Tav2 Tav3

89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.4
89.3 90.4 90.4
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.3 90.3
89.3 90.3 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.3 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.4
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.4 90.4
89.3 90.4 90.3
89.3 90.4 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.2 90.3 90.3
89.3 90.3 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.3 90.3 90.3
89.3 90.4 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3
89.2 90.3 90.3

90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.2 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.2 90.5 90.6
90.2 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.3 90.5 90.6
90.2 90.5 90.6
90.2 90.5 90.6
90.3 90.5 90.6
90.2 90.5 90.6
90.3 90.5 90.6
90.2 90.5 90.6
90.3 90.5 90.6
90.2 90.4 90.6
90.2 90.4 90.6
90.2 90.4 90.6
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5
90.2 90.4 90.5

90.5 90.8 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.8 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.9 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.9 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.9 91.2
90.5 90.8 91.2
90.5 90.9 91.2
90.5 90.8 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.9 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.4 90.8 91.1
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.2
90.5 90.8 91.1
90.5 90.8 91.2
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1
90.4 90.8 91.1

90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9
89.9

90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.4
90.5
90.5
90.4
90.5
90.5
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.5
90.5
?0.5
90.4
90.4
90.5
90.5
90.5
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90. 4
90.4
90.4
90.4
90.4

90.8
90.9
90.9
90.9
90.9
90.9
90.9
90.8
90.8
90.8
90.9
90.9
90.8
90.8
90.9
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.9
90.8
90.9
90.8
90.8
90.8
90.9
90.9
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
90.8
30.8
90.8
30.8
30.8
30.8

AVE
Twave SLOPE

90.44 0.08
90.45 0.08
90.46 0.08
90.46 0.07
90.46 0.07
90.45 0.07
90.46 0.07
90.44 0.07
90.43 0.06
90.43 0.06
90.44 0.06
90.44 0.06
90.42 0.05
90.44 0.05
90.44 0.05
90.42 0.04
90.42 0.04
90.41 0.04
90.40 0.03
90.41 0.02
90.41 0.01
90.42 0.01
90.41 0.00
90.43 -0.00
90.42 -0.01
90.40 -0.01
90.41 -0.02
90.42 -0.03
90.43 -0.03
90.42 -0.03
90.42 -0.04
90.42 -0.04
90.42 -0.05
90.45 -0.04
90.43 -0.05
90.44 -0.04
90.43 -0.05
90.43 -0.04
90.44 -0.04
90.45 -0.04
90.44 -0.03
90.42 -0.04
90.41 -0.04
90.41 -0.04
90.39 -0.04
90.41 -0.04
90.40 -0.05
90.42 -0.04
90.40 -0.05
90.41 -0.05
90.38 -0.05
90.38 -0.05
90.38 -0.05
90.36 -0.05
90.36 -0.06
90.36 -0.06
90.35 -0.06
90.35 -0.07
90.34 -0.07
90.35 -0.08

AMBIENT TEMPERATURE
Taal Ta.2 Tas3 Taav

40.0 40.2 40.0 40.1
40.0 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.1 40.1 40.1
40.0 40.1 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.4 40.0 40.1
40.0 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.0 40.1 40.1 40.1
40.0 40.2 40.0 40.1
40.0 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.2 40.0 40.1
40.1 40.1 40.1 40.1
40.0 40.2 40.1 40.1
40.0 40.1 40.1 40.1
40.0 40.1 40.0 40.0
40.0 40.1 40.0 40.0
40.0 40.1 40.0 40.1
40.0 40.2 40.1 40.1
40.0 40.3 40.1 40.1
40.1 40.3 40.1 40.1
40.1 40.1 40.0 40.1
40.0 40.2 40.1 40.1
40.0 40.3 40.1 40.1
40.0 40.1 40.0 40.1
39.9 40.1 40.0 40.0
40.0 40.2 40.1 40.1
40.1 40.1 40.0 40.1
40.1 40.2 40.1 40.1
40.1 40.1 40.1 40.1
40.0 40.1 40.0 40.1
40.0 40.2 40.1 40.1
40.0 40.2 40.0 40.1
40.0 40.2 40.0 40.1
40.0 40.2 40.0 40.1
40.0 40.0 40.0 40.0
40.0 40.1 40.1 40.0
40.0 40.1 40.0 40.1
40.0 40.1 40.1 40.1
40.0 40.2 40.0 40.1
40.0 40.1 40.1 40.1
39.9 40.2 40.0 40.0
40.0 40.2 40.1 40.1
40.0 40.3 40.0 40.1
40.0 40.3 40.0 40.1
40.0 40.2 40.0 40.1
40.0 40.1 40.0 40.0
40.0 40.2 40.1 40.1
40.0 40.3 40.1 40.1
40.0 40.1 40.1 40.0
40.0 40.2 40.0 40.0
40.0 40.1 40.0 40.0
40.0 40.1 40.0 40.0
40.0 40.1 40.0 40.0
40.0 40.1 39.9 40.0
40.0 40.2 40.0 40.1
40.0 40.1 40.0 40.0

COMMENTS

Tested B Dat?/I/- 8 Revieved By C e Date /d -

AMPS
It I I TIME

52. 1=
S2.20
52.2(
52.24
52.24
52.08
52.04
52.12
52.12
52.16
52.20
52.24
52.04
52.20
52.08
51.96
51.96
52.12
52.12
52.20
52.12
52.24
52.08
52.20
52.08
52.24
52.12
52.16
52.08
52.16
52.08
52. 16
52.16
52.16
52.08
52.20
51.92
52.24
52.16
52.12
51.68
52.00
51.92
52.08
52.08
52.12
52.04
52.08
52.04
52.08
52.04
52.08
52.12
52.04
52.00
51.96
51.92
51.92
52.04
52.08

51.8'
51.?E
51.9E

452.0~
51.9'
51.84
51.82
51.92
51.92
51.97
51.98
52.02
51.81
51.99
51.85
51.75

i51.75
51.90

51. 89
51.97

!51.90
52.03
51.99
52.01

52.05
51.93
51.93
51.34
51.?4
51.86
51.96
51.95
51.93
51.37
51.97
51.70
52.02
51.91
51.38
51.44
51.78
51.71
51.37
51.85
51.92
51.85
51.88
51.83
51.85
51.84
51.90
51.90
51.82
51.78
51.73
51.69
51.70
51.86
51.87

3 03:08:0O
8 03:09:0;
3 03:10:07

03: 11:0O.
03:12:0'

403: 0O
03:14:07
03:15:07
03:16:0,
03:17:07

303:18:0
2 03:19:07

03:20:07
03:21:07
03:22: 07
03:23:07
03:24:07
03:25:07
03:26:07
03: 27:07
03:28: 07
03:29:07
03:30:07
03:31:07
03:32:07

03:34:0703: 343: 0 703:35:07
03:36:07
03: 37:0,
03: 3: 07
03:39:07
03:40:07
03: 41:07
03:42: 07
03: 43:07
03:44:07
03: 45:07
03: 46: 07
03:47:07
03: 48: 07
03:49:0 7
03:50:07
03:51:07
03:52:07
03:53:07
03:54:07
03:55:07
03:56:07
03:57:07
03:5 S:07
03:59:07
04:00:07
04:01:07
04:02:07
04:03:07
04:04:07
04:05:07
04:06:07
04:07:07
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JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-07 DATA FILE ITEM07NO.002

_POSITION I -
Trdl TbkI Twhl

89.3 90.6 90.7
89.3 90.6 90.7
89.3 90.6 90.7
89.4 90.6 90.7
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.3 90.6 90.7
89.3 90.6 90.7
89.3 90.6 90.7. 89.3 90.6 90.7
89.3 90.6 90.7
89.3 90.6 90.7
89.3 90.6 90.7
89.4 90.6 90.7
89.3 90.6 90.7
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.3 90.6 90.7
89.4 90.6 90.7
89.4 90.6 90.8
89.3 90.6 90.7
89.3 90.6 90.7
89.4 90.6 90.7
89.3 90.6 90.7
89.4 90.6 90.7
89.4 90.7 90.8
89.4 90.6 90.8
89.4 90.6 90.8
89.4 90.7 90.8
99.4 90.7 90.8

_POSITION 2
Trd2 Tbk2 Twh2

89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.4 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.5 89.2
89.2 89.5 89.2
89.3 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.1 89.4 89.0
89.1 89.4 89.0
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.5 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.5 89.1
89.2 89.5 89.1

POSITION 3 -
Trd3 Tbk3 Twh3

90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90. 1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.2
90.1 90.2
90.1 90.2
90.1 90.1
90.1 90.1
90.1 90.2
90.1 90.1
90.2 90.2
90.2 90.2
90.2 90.2
90.2 90.2
90.2 90.2
90.2 90.2
90.2 90.2
90.2 90.2
90.2 90.2
90.2 90.2
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1
90.1 90.1

90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.3
90.2
90.3
90.3
90.2
90.3
90.3
90.2
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2

POSITION AVERA6E
Tavl Tav2 Tav3

90.2
90.2
90.2
90.2
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.4
90.4
90.4
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.2
90.3
90.3
90.2
90.2
90.2
90.2
90.2
90.3
90.3
90.3
90.3
90.3

89.2
89.2
89.2
89.2
89.3
89.3
89.2
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.4
89.3
89.3
89.3
89.3
89.3
99.3
89.2
89.2
89.2
89.2
89.2
89.2
89.2
89.2
89.2
89.2
89.2
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.2
89.2
89.2
89.2
89.2
89.2
89.2
89.2
89.2
89.3
89.2
89.2
89.3
89.3

90.1
90.1
90.1
90.1
90.2
90.1
90.1
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.1
90.1
90.1
90.1
90.1
90.1
90.1
90.1
90.1
90.1
90.1
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.1
90.1
90.1
90.1
90.1
90.1
90.1
90.1
90.1
90.2
90.1
90.1
90.2
90.2

AVE
Tvave SLOPE

89.84
89.86
89.86
89.87
89.89
89.89
89.87
89.90
89.91
89.92
89.92
89.92
89.90
89.92
89.91
89.91
89.93
89.94
89.97
89.98
89.99
89.99
89.96
89.94
89.94
89.93
89.90
89.91
89.88
89.85
89.85
89.85
89.84
89.83
89.83
89.85
89.87
89.86
89.87
89.89
89.90
89.90
89.90
89.90
89.89
89.89
89.88
89.84
89.87
89.88
89.86
89.86
89.87
89.85
89.86
89.89
89.88
89.87
89.90
89.90

-0.10
-0.09
-0. 09
-0.08
-0.08
-0.07
-0.06
-0.05
-0.04
-0.03
-0.03
-0.02
-0.02
-0.02
-0.01
-0.01
-0.01
-0.00
0.00
0.02
0.03
0.04
0.05
0.05
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.04
0.03
0.03
0.02
0.02
0.02
0.01
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.01
0.01
0.00

-0.01
-0.02
-0.02
-0.03
-0.03
-0.04
-0.04

AMBIENT TEMPERATURE
Tail Taa2 Tav3 Taav

39.8 40.0 40.0 39.9
39.8 39.9 40.0 39.9
39.8 40.0 40.0 39.9
39.8 39.9 40.0 39.9
39.8 39.9 40.0 39.9
39.8 39.9 40.0 39.9
39.8 39.9 40.0 39.9
39.8 40.2 40.0 40.0
39.7 40.0 40.0 39.9
39.9 40.0 40.0 40.0
39.7 39.9 40.0 39.9
39.7 39.9 40.0 39.9
39.8 39.9 40.0 39.9
39.8 40.0 40.0 39.9
39.8 40.0 40.0 39.9
39.8 39.9 40.0 39.9
39.7 40.0 40.0 39.9
39.7 40.0 40.0 39.9
39.7 40.0 40.0 39.9
39.7 40.0 40.0 39.9
39.7 39.9 40.0 39.9
39.7 39.9 40.0 39.9
39.8 39.9 40.0 39.9
39.7 39.9 40.0 39.9
39.7 39.9 40.0 39.8
39.8 39.9 40.0 39.9
39.7 39.9 40.0 39.9
39.7 40.0 40.0 39.9
39.7 39.9 39.9 39.9
39.7 39.9 40.0 39.8
39.7 39.9 40.0 39.9
39.7 39.9 39.9 39.8
39.7 39.9 40.0 39.9
39.7 39.9 40.0 39.9
39.7 40.0 39.9 39.9
39.7 39.9 39.9 39.8
39.7 39.9 39.9 39.8
39.7 39.9 39.9 39.8
39.7 39.9 39.9 39.9
39.7 40.0 40.0 39.9
39.7 39.9 40.0 39.8
39.7 39.9 40.0 39.8
39.7 39.9 40.0 39.8
39.7 39.9 39.9 39.8
39.7 39.8 39.9 39.8
39.7 39.8 39.9 39.8
39.7 39.9 40.0 39.9
39.7 39.9 40.0 39.8
39.7 39.9 40.0 39.8
39.8 39.9 39.9 39.8
39.7 39.8 39.9 39.8
39.7 39.9 40.0 39.8
39.7 39.9 39.9 39.8
39.7 39.9 39.9 39.8
39.6 39.8 39.9 39.8
39.6 40.0 39.9 39.9
39.7 39.9 39.9 39.8
39.6 39.9 39.9 39.8
39.7 39.8 39.9 39.8
39.7 39.9 39.9 39.8

COMMENTS 3 Caea'-c7- (Do 4 ki G, I '1 t &)cO / r

Tested By 4 " Date3-gt-? Reviewed By Date .jjl53

AMPS
I' TIMEIt

52.72
52.60
52.64
52.64
52.64
52.72
52.76
52.72
52.72
52.64
52.60
52.52
52.56
52.64
52.64
52.56
52.76
52.56
52.84
52.80
52.60
52.36
52.36
52.36
52.48
52.32
52.40
52.20
52.32
52.12
52.36
52.28
52.44
52.40
51.84
52.56
52.60
52.52
52.72
52.68
52.72
52.60
52.56
52.48
52.40
52.40
52.52
52.56
52.28
52.52
52.60
52.60
52.60
52.40
52.48
52.68
52.68
52.64
52.68
52.64

52.93
52.80
52.85
52.82
52.81
52.90
52.95
52.94
52.91
52.86
52.76
52.68
52.76
52.83
52.82
52.73
52.93
52.74
52.99
52.94
52.74
52.48
52.51
52.52
52.62
52.48
52.57
52.38
52.49
52.30
52.55
52.45
52.63
52.60
52.02
52.74
52.76
52.69
52.90
52.87
52.88
52.75
52.71
52.62
52.54
52.55
52.69
52.74
52.45
52.69
52.75
52.77
52.75
52.57
52.62
52.85
52.83
52.79
52.81
52.79

00:00:10
00:01:10
00: 02: 10
00:03:10
00:04:10
00: 05: 10
00: 06: 10
00:07:10
00:08:10
00:09:10
00:10: 10
00:11:10
00:12: 10
00: 13: 10
00: 14: 10
00: 15: 10
00: 16: 10
00: 17:10
00: 18: 10
00: 19:10
00: 20: 10
00:21: 10
00:22: 10
00:23: 10
00: 24: 10
00:25:10
00:26: 10
00: 27: 10
00:28:10
00:29: 10
00:30:10
00:31: 10
00:32: 10
00:33: 10
00:34: 10
00:35: 10
00:36: 10
00:37:10
00:38: 10
00:39:10
00:40: 10
00: 41: 10
00:42:10
00: 43: 10
00: 44: 10
00: 45: 10
00:46:10
00: 47: 10
00: 48: 10
00:49: 10
00:50: 10
00: 51: 10
00: 52: 10
00:53:10
00: 4:10
00:55:10
00:56:10
00:57: 10
00:58: 10
00:59: 10

- A O , ,.iN r

03-11-1993 E- 1'AMPACITY TEST.

Date 3R-J L-933



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-07 DATA FILE ITEMO7NO.002

POSITION 1k I
Trdl Tbkl Twhi

89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.6 90.7
89.4 90.6 90.7
89.4 90.7 90.7
89.4 90.7 90.8
89.4 90.7 90.7
89.3 90.6 90.7
89.3 90.6 90.7
89.4 90;6 90.7
89.3 90.6 90.7
89.3 90.6 90.7
89.4 90.6 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.6 90.7
89.4 90.7 90.8
89.4 90.7 90.7
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.5 90.7 90.8
89.4 90.7 90.8
89.4 90.8 90.8
89.5 90.7 90.8
89.5 90.8 90.8
89.5 90.8 90.9
89.4 90.7 90.8
89.4 90.7 90.8
89.5 90.8 90.9
89.5 90.8 90.8
89.5 90.8 90.8
89.5 90.8 90.9
89.4 90.7 90.8
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.7 90.8

_POSITION 2
ird2 Tbk2 Twh2

89.2 89.5 89.1
89.2 89.4 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.4 89.1
89.1 89.4 89.1
89.2 89.4 89.1
89.1 89.4 89.1
89.2 89.4 89.1
89.2 89.4 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.4 89.1
89.2 89.5 89.1
89.2 89.4 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2

POSITION 3
rrd3 Tbk3 Twh3

90.1 90.2 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.2 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.2 90.2
90.1 90.2 90.3
90.1 90.2 90.3
90.1 90.2 90.3
90.1 90.2 90.2
90.1 90.2 90.3
90.1 90.2 90.3
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.3
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.2 90.2
90.1 90.2 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3

POSITION AVERAGE
Tavl Tav2 Tav3

90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.2
90.2
90.2
90.2
90.2
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.2
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.4
90.4
90.3
90.3
90.4
90.4
90.4
90.4
90.3
90.4
90.4
90.4
90.3

89.3
89.3
89.3
89.3
89.3
89.2
89.3
89.2
89.2
89.2
89.3
89.3
89.2
89.2
89.2
89.2
89.2
89.2
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.2
89.3
89.2
89.3
89.3
89.3
89.2
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.4
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3

90.2
90.1
90.2
90.2
90.2
90.1
90.1
90.1
90.1
90.1
90.2
90.1
90.1
90.1
90.1
90.1
90.1
90.1
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.1
90.2
90.1
90.1
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2

AVE
Twave

89.91
89.89
89.89
89.90
89.90
89.89
89.89
89.87
89.88
89.88
89.89
89.89
89.86
89.84
89.87
89.84
89.86
89.88
89.90
89.90
89.90
89.92
89.92
89.92
89.92
89.90
89.92
89.91
89.89
89.90
89.91
89.89
89.87
89.89
89.87
89.89
89.91
89.92
89.89
89.89
89.94
89.95
89.95
89.97
89.95
89.97
89.97
89. 98
89.99
89.97
89.97
89.98
89.98
89.98
89.98
89.95
89.98
89.98
89.98
89.96

SLOPE

-0.04
-0.05
-0.05
-0.05
-0. 05
-0.05
-0.06
-0.06
-0.06
-0.06
-0.05
-0.05
-0.05
-0.06
-0.06
-0.06
-0.06
-0.06
-0.05
-0.03
-0.02
-0.01
0.00
0.01
0.02
0.03
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.04
0.05
0.06
0.06
0.07
0.07
0.08
0.08
0.09
0.09
0.09
0.10
0.10
0.10
0.10
0.11
0.11
0.11

AMBIENT TEMPERATURE
Taml Tag2 Tao3 Taav

39.6 39.9 40.0 39.8
39.7 39.9 39.9 39.8
39.6 39.9 40.0 39.8
39.6 39.8 39.9 39.8
39.7 39.9 39.9 39.8
39.7 39.8 39.9 39.8
39.7 39.8 39.9 39.8
39.7 39.8 39.9 39.8
39.6 39.8 39.9 39.8
39.6 40.0 39.9 39.8
39.6 39.9 39.9 39.8
39.6 39.8 39.9 39.8
39.6 39.8 39.9 39.8
39.6 39.8 39.9 39.8
39.6 39.9 39.8 39.8
39.6 39.8 39.8 39.8
39.6 39.8 39.8 39.8
39.7 39.8 39.8 39.8
39.7 39.8 39.9 39.8
39.6 39.8 39.9 39.8
39.6 39.8 39.9 39.8
39.7 39.8 39.9 39.8
39.6 39.8 39.8 39.8
39.6 39.8 39.8 39.8
39.6 39.8 39.8 39.7
39.6 39.8 39.8 39.7
39.6 39.8 39.8 39.8
39.6 39.8 39.9 39.8
39.6 39.9 39.9 39.8
39.6 39.8 39.8 39.8
39.6 39.9 39.9 39.8
39.7 39.8 39.9 39.8
39.7 39.8 39.9 39.8
39.6 39.8 39.8 39.7
39.6 39.7 39.9 39.7
39.6 39.8 39.9 39.8
39.6 39.8 39.9 39.8
39.6 39.8 39.8 39.7
39.6 39.8 39.9 39.8
39.7 39.8 39.9 39.8
39.6 39.8 39.9 39.7
39.6 39.8 39.8 39.8
39.6 39.8 39.9 39.8
39.6 39.8 39.9 39.8
39.6 39.9 39.9 39.8
39.6 39.8 39.8 39.8
39.6 39.8 39.8 39.7
39.6 39.8 39.8 39.7
39.6 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.9 39.7
39.5 39.8 39.8 39.7
39.6 39.8 39.9 39.7
39.6 39.8 39.8 39.7
39.6 39.7 39.8 39.7
39.6 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.6 39.8 39.8 39.7
39.6 39.8 39.8 39.7
39.6 39.8 39.8 39.7

COMMENTS

Date3-J2--_? Reviewed By DCate j4z

AMPS
It I' TIME

52.36 52.50
52.28 52.43
52.64 52.80
52.68 52.80
52.52 52.67
52.52 52.67
52.56 52.71
52.48 52.63
52.52 52.65
52.52 52.68
52.60 52.74
52.48 52.61
52.20 52.33
52.44 52.57
52.36 52.49
52.48 52.61
52.52 52.66
52.76 52.89
52.64 52.77
52.64 52.76
52.68 52.79
52.72 52.83
52.52 52.62
52.64 52.74
52.32 52.41
52.56 52.66
52.52 52.62
52.52 52.63
52.52 52.64
52.56 52.66
52.44 52.57
52.52- 52.65
52.36 52.49
52.48 52.58
52.52 52.63
52.64 52.76
52.64 52.74
52.64 52.73
52.60 52.71
52.60 52.74
52.64 52.73
52.80 52.89
52.64 52.73
52.64 52.73
52.72 52.83
52.76 52.83
52.76 52.82
52.72 52.78
52.76 52.80
52.72 52.77
52.60 52.66
52.68 52.72
52.64 52.70
52.52 52.57
52.60 52.64
52.64 52.71
52.64 52.70
52.64 52.70
52.60 52.65
52.56 52.63

01:00:10
01:01:10
01: 02: 10
01:03:10
01:04:10
01:05:10
01:06:10
01:07:10
01:08:10
01: 09: 10
01: 10: 10
01:11:10
01:12:10
01:13:10
01: 14:10
01:15:10
01:16:10
01:17:10
01:18: 10
01:19:10
01:20: 10
01:21:10
01:22:10
01:23:10
01:24:10
01:25:10
01:26: 10
01:27: 10
01:28: 10
01:29:10
01:30:10
01:31:10
01:32:10
01:33:10
01:34:10
01:35:10
01:36: 10
01:37:10
01:38: 10
01:39:10
01:40:10
01:41:10
01:42:10
01:43:10
01:44: 10
01:45:10
01:46: 10
01:47:10
01:48:10
01:49:10
01:50:10
01:51: 10
01:52:10
01:53:10
01:54: 10
01:55:10
01:56:10
01:57:10
01:58: 10
01:59:10

03-12-1993 E-2CAMPACITY TEST.

Tested B ZL"d Date -Z -S s



SAMPLE NUMBER 93-0501-07 DATA FILE ITEMO7NO.002

_POSITION I-
Trdl Tbkl Twhl

89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.5 90.8 90.9
89.5 90.7 90.8
89.5 90.8 90.8
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.8 90.9
89.5 90.7 90.8
89.5 90.8 90.8
81.5 90.8 90.9
89.5 90.8 90.8
89.5 90.8 90.8
89.4 90.7 90.8
89.5 90.8 90.8
89.5 90.8 90.9
89.5 90.7 90.8
89.5 90.8 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8
89.4 90.7 90.8

POSITION 2
Trd2 Tbk2 Tvh2

89.3 89.5 89.1
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.5 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.6 89.2
89.3 89.5 89.2
89.3 89.6 89.2
99.3 89.6 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.3 89.6 89.2
89.3 89.5 89.2
89.3 89.6 89.2
89.3 89.5 89.2
89.3 89.5 89.2
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.2
89.2 89.5 89.2
89.2 89.5 89.2
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.2 89.5 89.1
89.3 89.5 89.2
89.2 89.5 89.1
89.3 89.5 89.2
89.3 89.5 89.2
89.2 89.5 89.1
89.3 89.5 89.2
89.2 89.5 89.1
89.2 89.5 89.1

-POSITION 3-
Trd3 Tbk3 Twh3

90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.3 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.1 90.2 90.3
90.2 90.2 90.3
90.1 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.1 90.2 90.3
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.2 90.2
90.1 90.1 90.2
90.1 90.1 90.2
90.1 90.2 90.2
90.1 90.2 90.3
90.1 90.1 90.3
90.2 90.2 90.3
90.1 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.2 90.2 90.3
90.1 90.1 90.2

POSITION AVERAGE
Tavl Tav2 Tav3

90.3
90.3
90.3
90.3
90.3
90.3
90.4
90.3
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.3
90.3
90.4
90.4
90.3
90.4
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3

89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.4
89.4
89.3
89.3
89.4
89.4
89.3
89.4
89.3
89.4
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.4
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3

90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.3
90.2
90.2
90.3
90.2
90.3
90.2
90.3
90.3
90.3
90.3
90.2
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.1
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2.
90.2
90.2
90.2
90.2
90.2

AVE
Twave SLOPE

89.94
89.94
89.95
89.95
89.96
89.96
89.98
89.97
89.97
89.98
90.01
89.99
89.99
89.99
89.99
90.00
89.98
89.99
89.99
90.00
89.99
89.98
89.99
89.97
89.97
89.98
89.98
89.97
89.96
89.98
90.00
89.97
89.98
89.96
89.94
89.94
89.94
89.94
89.94
89.94
89.92
89.91
89.91
89.90
89.89
89.90
89.91
89.90
89.89
89.91
89.93
89.92
89.94

'89.93
89.95
89.95
89.93
89.95
89.93
89.91

0.12
0.11
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.13
0.12
0.12
0.12
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.10
0.10
0.10
0.10
0.10
0.09
0.08
0.08
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

-0.00
-0.01
-0.02
-0.02
-0.03
-0.04
-0.05
-0.05
-0.06
-0.06
-0.06
-0.07
-0.07
-0.07
-0.07
-0.07
-0. 07
-0.07
-0.07
-0.07
-0.07

AMBIENT TEMPERATURE
Taal Taa2 Tae3 Taav

39.6 39.8 39.8 39.7
39.6 39.8 39.8 39.7
39.6 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.9 39.7
39.5 39.8 39.8 39.7
39.6 39.7 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.6 39.8 39.8 39.7
39.6 39.8 39.8 39.7
39.6 39.7 39.9 39.7
39.6 39.8 39.8 39.7
39.5 39.7 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.6 39.7 39.8 39.7
39.5 39.8 39.8 39.7
39.6 39.8 39.9 39.7
39.5 39.7 39.8 39.7
39.5 39.7 39.8 39.7
39.6 39.7 39.8 39.7
39.5 39.7 39.8 39.7
39.6 39.7 39.8 39.7
39.5 39.8 39.8 39.7
39.6 39.7 39.8 39.7
39.5 39.7 39.8 39.7
39.5 39.7 39.8 39.7
39.5 39.8 39.8 39.7
39.6 39.8 39.8 39.7
39.5 39.7 39.8 39.7
39.5 39.7 39.8 39.7
39.5 39.7 39.7 39.7
39.5 39.7 39.7 39.6
39.5 39.7 39.7 39.6
39.5 39.8 39.8 39.7
39.5 39.7 39.8 39.7
39.5 39.7 39.8 39.7
39.5 39.7 39.8 39.7
39.5 39.7 39.8 39.7
39.5 39.7 39.8 39.7
39.5 39.7 39.7 39.6
39.4 39.7 39.7 39.6
39.5 39.7 39.7 39.6
39.5 39.7 39.7 39.6
39.4 39.7 39.8 39.6
39.5 39.7 39.7 39.6
39.6 39.7 39.7 39.7
39.4 39.7 39.8 39.6
39.5 39.8 39.8 39.7
39.5 39.7 39.8 39.7
39.5 39.7 39.8 39.7
39.4 39.7 39.7 39.6
39.5 39.7 39.7 39.6
39.5 39.7 39.7 39.6
39.5 39.7 39.8 39.6

COMMENTS

Tested By Date33-/1 5 Reviewed By Date 3-j"I

AMPS
I ' TIMEIt

52.48
52.36
52.52
52.64
52.64
52.76
52.72
52.48
52.76
52.68
52.76
52.36
52.44
52.56
52.64
52.60
52.68
52.52
52.52
52.56
52.64
52.40
52.48
52.48
52.48
52.60
52.64
52.60
52.72
52.72
52.56
52.60
52.36
52.36
52.48
52.40
52.52
52.36
52.48
52.52
52.48
52.48
52.44
52.48
52.40
52.60
52.48
52.52
52.40
52.64
52.52
52.72
52.60
52.64
52.60
52.60
52.48
52.48
52.32
52.44

52.56
52.44
52.57
52.71
52.68
52.81
52.78
52.54
52.81
52.73
52.79
52.41
52.49
52.63
52.69
52.65
52.73
52.56
52.55
52.60
52.68
52.45
52.54
52.51
52.52
52.64
52.67
52.65
52.78
52.76
52.58
52.64
52.40
52.41
52.52
52.45
52.55
52.39
52.51
52.56
52.52
52.53
52.49
52.53
52.46
52.65
52.51
52.55
52.44
52.68
52.55
52.77
52.62
52.68
52.64
52.64
52.50
52.51
52.35
52.48

02:00:10
02:01:10
02:02:10
02:03:10
02:04:10
02:05:10
02:06: 10
02:07: 10
02:08: 10
02:09:10
02:10:10
02: 11: 10
02: 12:10
02: 13: 10
02: 14: 10
02: 15: 10
02: 16: 10
02: 17: 10
02: 18: 10
02: 19: 10
02:20:10
02:21:10
02:22:10
02:23:10
02:24: 10
02:25:10
02:26:10
02:27:10
02:28:10
02:29:10
02:30: 10
02: 31:10
02:32: 10
02: 33:10
02:34:10
02:35:10
02:36:10
02:37:10
02:38:10
02:39: 10
02:40:10
02:41:10
02:42:10
02: 43:10
02:44: 10
02: 45: 10
02:46: 10
02: 47:10
02:48: 10
02:49: 10
02: 50: 10
02:51:10
02:52:10
02:53: 10
02:54:10
02:55:10
02:56: 10
02:57:10
02:58:10
02:59:10

03-12-1993 E-2 1AIIPACITY TEST. IOB NUMBER 93-0501.

Date 3-)2z-1 Z



SAMPLE NUMBER 93-0501-08 DATA FILE ITEMO8NO.002

-POSITION I-
Trdl Tbkl Twhl

89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.6
89.4 90.7 90.6
89.3 90.7 90.6
89.4 90.7 90.6
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.6
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.6
89.4 90.7 90.6
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.6
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.6
89.4 90.7 90.6
89.4 90.7 90.6
89.4 90.7 90.6
89.3 90.7 90.6
89.3 90.7 90.6
89.4 90.7 90.6
89.3 90.7 90.5
89.3 90.7 90.6
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5

_POSITION 2
Trd2 Tbk2 Twh2

89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.1 89.5 89.6
89.1 89.5 89.5
89.2 89.5 89.6
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.6
89.1 89.4 89.5
89.1 89.5 89.5
89.1 89.4 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.6
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.4 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.4 89.5
89.1 89.5 89.5
89.1 89.5 89.6
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.4 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
99.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5

-POSITION 3-
Trd3 Tbk3 Tvh3

90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.1 91.0
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.4 90.1 90.9
90.5 90.1 90.9
90.4 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.4 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 91.0
90.5 90.2 91.0
90.5 90.1 91.0
90.5 90.1 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.1 91.0
90.5 90.2 91.0
90.5 90.1 91.0
90.5 90.2 91.0
90.5 90.1 91.0
90.5 90.1 90.9
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.1 91.0
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 91.0
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 91.0
90.5 90.1 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.1 91.0
90.5 90.1 91.0
90.5 90.1 91.0
90.5 90.1 91.0
90.5 90.1 90.9

POSITION AVERAGE
Tavl Tav2 Tav3

90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.1
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2

89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 .90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.3 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.6
89.4 90.5
89.4 90.5
89.4 90.6
89.4 90.6
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.4 90.5
89.3 90.5
89.4 90.6
89.4 90.6
89.4 90.6
89.4 90.6
89.4 90.6
89.4 90.6
89.4 90.6
89.4 90.5
89.4 90.5
89.3 90.5
89.3 90.5
89.3 90.5
89.3 90.5
99.3 90.5
89.3 90.5
89.3 90.5
89.3 90.5
89.3 90.5
89.3 90.5
89.3 90.5
89.3 90.5
89.3 90.5
89.3 90.5
89.3 90.5
89.3 90.5
89.3 90.5

AvE
Twave SLOPE

90.05
90.04
90.05
90.06
90.06
90.06
90.04
90.03
90.03
90.03
90.01
90.02
90.01
90.02
90.02
90.03
90.03
90.03
90.00
90.01
90.01
90.02
90.04
90.05
90.03
90.03
90.05
90.04
90.02
90.03
90.03
90.04
90.03
90.00
90.04
90.06
90.05
90.05
90.03
90.04
90.06
90.03
90.03
89.99
89.99
89.98
90.00
90.00
90.01
89.99
89.99
90.01
90.01
90.02
90.02
90.01
90.00
90.01
90.00
90.00

-0.00
-0.01
-0.02
-0.02
-0.02
-0.02
-0.03
-0.04
-0.04
-0.05
-0.05
-0.06
-0.07
-0.07
-0.08
-0.08
-0.08
-0.09
-0.09
-0.10
-0.10
-0.10
-0.10
-0.10
-0.10
-0.11
-0.11
-0.11
-0.11
-0.11
-0.11
-0.11
-0.11
-0.11
-0.11
-0.10
-0.10
-0. 09
-0. 09
-0.09
-0. 09
-0.08
-0.08
-0.08
-0.08
-0.08
-0.08
-0.09
-0.08
-0.08
-0.08
-0.07
-0.07
-0.06
-0.06
-0.05
-0.05
-0.05
-0.04
-0.04

AMBIENT TEMPERATURE
Tael Tam2 Taa3 Taav

40.8 40.9 40.9 40.9
40.8 40.9 40.8 40.8
40.8 40.8 40.8 40.8
40.8 40.8 40.8 40.8
40.7 40.8 40.7 40.7
40.7 40.7 40.7 40.7
40.7 40.7 40.7 40.7
40.6 40.6 40.7 40.6
40.6 40.6 40.7 40.6
40.6 40.6 40.6 40.6
40.5 40.6 40.6 40.6
40.5 40.6 40.6 40.5
40.5 40.5 40.5 40.5
40.4 40.5 40.5 40.5
40.4 40.5 40.5 40.5
40.5 40.5 40.5 40.5
40.4 40.5 40.4 40.4
40.4 40.4 40.5 40.4
40.4 40.4 40.4 40.4
40.3 40.4 40.4 40.4
40.3 40.4 40.4 40.4
40.3 40.3 40.3 40.3
40.3 40.3 40.3 40.3
40.3 40.4 40.3 40.3
40.3 40.4 40.4 40.3
40.3 40.4 40.4 40.4
40.3 40.3 40.4 40.3
40.3 40.3 40.3 40.3
40.3 40.3 40.3 40.3
40.2 40.3 40.3 40.3
40.3 40.3 40.3 40.3
40.2 40.3 40.3 40.3
40.2 40.3 40.3 40.2
40.2 40.3 40.2 40.2
40.1 40.2 40.2 40.2
40.2 40.2 40.2 40.2
40.1 40.2 40.2 40.2
40.1 40.2 40.2 40.2
40.2 40.2 40.2 40.2
40.1 40.3 40.2 40.2
40.2 40.2 40.2 40.2
40.1 40.2 40.2 40.2
40.2 40.2 40.3 40.2
40.2 40.2 40.2 40.2
40.1 40.2 40.2 40.2
40.1 40.2 40.2 40.1
40.1 40.1 40.2 40.1
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.1 40.2 40.1
40.1 40.2 40.2 40.2
40.1 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.1 40.1 40.1 40.1
40.1 40.1 40.1 40.1
40.1 40.1 40.1 40.1
40.1 40.1 40.1 40.1
40.0 40.1 40.1 40.1
40.1 40.1 40.1 40.1
40.1 40.1 40.1 40.1

COMMENTS ; E6o 77X, & 4 J-. I eoAd'l-a,,, r

Tested By i:4L i Data3-1? 93 Revieved By Xae°-g.o

AMPS
I ' TIMEIt

53.56
53.64
53.64
53.56
53.64
53.52
53.60
53.64
53.56
53.64
53.56
53.64
53.68
53.76
53.80
53.89
53.72
53.84
53.76
53.76
53.84
54.00
53.92
54.00
53.84
53.84
53.80
53.88
53.80
53.84
53.84
53.92
53.92
54.00
54.08
54.08
53.72
53.88
53.96
54.04
54.00
53.84
53.72
53.76
53.84
53.96
53.96
53.88
54.08
53.92
54.00
53.96
54.16
53.96
54.08
53.84
53.92
53.80
53.88
53.88

54.23
54.29
54.27
54.16
54.23
54.07
54.17
54.20
54.11
54.17
54.09
54.14
54.18
54.23
54.27
54.36
54.17
54.29
54.20
54.17
54.27
54.41
54.31
54.39
54.25
54.26
54.20
54.24
54.17
54.21
54.21
54.29
54.27
54.37
54.40
54.38
54.04
54.20
54.29
54.37
54.32
54.16
54.06
54.10
54.17
54.29
54.27
54.20
54.40
54.24
54.33
54.26
54.47
54.26
54.37
54.11
54.22
54.08
54.18
54.17

13: 21:08
13:22:08
13:23:08
13:24:08
13:25:08
13:26:08
13:27:08
13:28:08
13:29:08
13:30:08
13:31:08
13:32:08
13:33:08
13:34:08
13:35:08
13:36:08
13:37:08
13:38:08
13:39:08
13:40:08
13:41:08
13:42:08
13:43:08
13:44:08
13:45:08
13:46:08
13:47:08
13:48:08
13: 49:08
13:50:08
13:51:08
13:52:08
13:53:08
13:54:08
13:55:08
13:56: 08
13:57:08
13:58:08
13:59:08
14:00:08
14:01:08
14:02:08
14:03:08
14:04:08
14:05:08
14:06:08
14:07:08
14:08:08
14:09:08
14:10:08
14: 11:08
14:12:08
14:13:08
14:14:08
14: 15:08
14:16:08
14:17:08
14: 18:08
14: 19:08
14:20:08

A11PACITY TEST. JOB NUMBER 93-0501. 03-10-1993 E-22

Date _JL/o- D3



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-08 DATA FILE ITEMOBNO.002

POSITION 1
Trdl Tbkl Twih1

89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.6
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.6
89.3 90.7 90.5
89.3 90.7 90.6
89.4 90.7 90.6
89.3 90.7 90.6
89.3 90.7 90.6
89.4 90.7 90.6
89.3 90.7 90.6
89.3 90.7 90.6
89.4 90.7 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.3 90.8 90.6
89.3 90.7 90.6
89.3 90.7 90.6
89.3 90.7 90.6
89.3 90.7 90.6
89.3 90.7 90.6
89.3 90.7 90.6
89.3 90.7 90.6
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5

POSITION 2
Trd2 Tbk2 Twh2

89.1 89.4 89.5
89.1 89.4 89.5
89.0 89.4 89.4
89.1 89.4 89.4
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.4
89.1 89.4 89.5
89.1 89.4 89.5
89.0 89.4 89.4
89.0 89.4 89.4
89.0 89.4 89.4
89.0 89.4 89.4
89.0 89.4 89.4
89.0 89.4 89.4
89.0 89.4 89.4
89.1 89.4 89.5
89.1 89.4 89.4
89.1 89.4 89.4
89.1 89.4 89.5
89.0 89.4 89.4
89.1 89.4 89.4
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.5 89.6
89.1 89.4 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.6
89.1 89.5 89.5
89.1 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.1 89.5 89.6
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.4 89.5
89.1 89.5 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5

-POSITION 3 -
Trd3 Tbk3 Twh3

90.5 90.1 90.9
90.5 90.1 91.0
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 91.0
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 91.0
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 91.0
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 91.0
90.5 90.1 91.0
90.5 90.1 91.0
90.5 90.1 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.6 90.2 91.0
90.5 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.1
90.6 90.2 91.1
90.6 90.2 91.1
90.6 90.3 91.1
90.6 90.3 91.1
90.6 90.3 91.1
90.6 90.3 91.1
90.6 90.3 91.1
90.6 90.3 91.1
90.6 90.3 91.1
90.6 90.2 91.1
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.1 91.0
90.5 90.1 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0

POSITION AVERAGE
Tavl Tav2 Tav3

90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 .90.5
90.2- 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.6
90.2 89.3 90.6
90.2 89.3 90.6
90.2 89.3 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.3 89.4 90.6
90.3 89.4 90.7
90.3 89.4 90.7
90.3 89.4 90.7
90.3 89.4 90.7
90.3 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.4 90.6
90.2 89.3 90.6
90.2 89.4 90.6
90.2 89.3 90.6
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.5
90.2 89.3 90.6
90.2 89.3 90.6
90.2 89.3 90.6
90.2 89.3 90.6

AVE
Tvave SLOPE

90.01 -0.03
90.01 -0.04
89.99 -0.04
89.99 -0.04
90.00 -0.03
90.01 -0.03
90.00 -0.03
90.01 -0.03
90.00 -0.03
89.99 -0.03
89.99 -0.04
89.99 -0.04
89.98 -0.04
89.99 -0.05
90.00 -0.05
90.00 -0.05
90.01 -0.05
89.99 -0.05
89.99 -0.05
90.00 -0.05
89.99 -0.06
90.00 -0.06
90.00 -0.05
90.00 -0.05
90.03 -0.05
90.04 -0.04
90.03 -0.04
90.03 -0.03
90.06 -0.03
90.04 -0.02
90.06 -0.01
90.07 -0.01
90.07 0.00
90.07 0.00
90.08 0.01
90.09 0.03
90.10 0.04
90.12 0.05
90.12 0.06
90.12 0.08
90.12 0.09
90.11 0.10
90.10 0.11
90.10 0.11
90.08 0.11
90.08 0.12
90.08 0.12
90.05 0.12
90.05 0.12
90.05 0.11
90.04 0.11
90.06 0.11
90.01 0.11
90.01 0.10
90.01 0.10
90.00 0.09
90.02 0.09
90.02 0.09
90.03 0.08
90.03 0.08

AMBIENT TEMPERATURE
Taal Tae2 Tae3 Taav

40.0 40.1 40.1 40.1
40.0 40.1 40.0 40.1
40.0 40.0 40.1 40.1
40.0 40.1 40.0 40.1
40.1 40.1 40.1 40.1
40.1 40.1 40.1 40.1
40.0 40.0 40.1 40.1
40.0 40.1 40.0 40.1
40.0 40.1 40.0 40.1
40.0 40.1 40.0 40.0
40.0 40.1 40.1 40.1
40.0 40.1 40.1 40.1
40.0 40.1 40.1 40.1
40.1 40.1 40.1 40.1
40.0 40.0 40.1 40.0
40.0 40.0 40.1 40.0
40.0 40.0 40.0 40.0
40.0 40.1 40.1 40.0
40.0 40.0 40.0 40.0
40.0 40.0 40.0 40.0
40.0 40.0 40.0 40.0
40.0 40.1 40.0 40.0
40.0 40.1 40.1 40.0
40.0 40.1 40.0 40.1
40.0 4o.0 40.0 40.0
40.0 40.0 40.0 40.0
40.0 40.1 40.1 40.0
40.0 40.1 40.0 40.1
40.1 40.1 40.0 40.1
40.0 40.0 40.0 40.0
40.0 40.1 40.0 40.0
40.0 40.1 40.0 40.0
40.0 40.0 40.0 40.0
40.1 40.1 40.0 40.1
40.0 40.1 40.0 40.0
40.1 40.2 40.1 40.1
40.1 40.1 40.0 40.1
40.0 40.1 40.1 40.1
40.0 40.1 40.1 40.1
40.0 40.0 40.0 40.0
40.0 40.0 40.0 40.0
40.0 40.2 40.0 40.1
40.0 40.1 40.0 40.0
40.0 40.0 40.1 40.0
40.0 40.1 40.0 40.0
39.9 40.1 40.1 40.0
40.0 40.0 40.1 40.0
40.0 40.1 40.1 40.1
40.0 40.0 40.0 40.0
40.0 40.0 40.0 40.0
40.0 40.0 40.0 40.0
40.0 40.0 40.0 40.0
39.9 40.0 40.0 40.0
39.9 40.0 40.0 40.0
39.9 39.9 40.0 40.0
40.0 39.9 40.0 39.9
39.9 40.0 40.0 40.0
39.9 40.0 40.0 40.0
39.9 40.0 40.0 40.0
39.9 40.0 40.0 40.0

AMPS
It I' TIME

54.04 54.33 14:21:08
53.92 54.20 14:22:08
54.08 54.36 14:23:08
53.92 54.21 14:24:08
54.00 54.30 14:25:08
54.00 54.30 14:26:08
54.00 54.28 14:27:08
53.96 54.24 14:28:08
53.92 54.21 14:29:08
53.96 54.24 14:30:08
54.04 54.33 14:31:08
54.12 54.42 14:32:08
54.20 54.51 14:33:08
54.08 54.39 14:34:08
54.04 54.32 14:35:08
54.04 54.31 14:36:08
53.96 54.21 14:37:08
54.04 54.32 14:38:08
53.84 54.11 14:39:08
54.00 54.27 14:40:08
54.08 54.35 14:41:08
54.08 54.35 14:42:08
54.00 54.27 14:43:08
54.24 54.52 14:44:08
54.12 54.36 14:45:08
54.12 54.36 14:46:08
54.08 54.34 14:47:08
54.20 54.47 14:48:08
54.12 54.38 14:49:08
54.12 54.36 14:50:08
54.16 54.40 14:51:08
54.12 54.35 14:52:08
54.20 54.43 14:53:08
54.28 54.53 14:54:08
53.92 54.14 14:55:08
54.12 54.37 14:56:08
54.12 54.35 14:57:08
54.20 54.43 14:58:08
54.00 54.23 14:59:08
54.08 54.27 15:00:08
54.08 54.26 15:01:08
54.08 54.31 15:02:08
53.92 54.12 15:03:08
54.04 54.25 15:04:08
54.04 54.26 15:05:08
54.00 54.22 15:06:08
53.96 54.17 15:07:08
53.88 54.14 15:08:08
54.04 54.27 15:09:08
54.08 54.31 15:10:08
54.04 54.27 15:11:08
53.96 54.18 15:12:08
53.92 54.15 15:13:08
53.96 54.18 15:14:08
54.04 54.26 15:15:08
54.04 54.25 15:16:08
54.12 54.33 15:17:08
54.12 54.34 15:18:08
54.20 54.41 15:19:08
54.12 54.33 15:20:08

COMMENTS

Tested By/ Date3-ld9-? Revieved By tfrL Date 3-/D-9J
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JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-08 DATA FILE ITEM08NO.002

-POSITION I_-
Trdl Tbkl Twhl

89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.6 90.5
89.3 90.7 90.5
89.3 90..7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
a9.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.5
89.3 90.7 90.6
89.3 90.7 90.6
89.4 90.7 90.6
89.3 90.7 90.6
89.3 90.7 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.7
89.4 90.8 90.7
89.4 90.8 90.7
89.4 90.8 90.7
89.5 90.8 90.7
89.5 90.8 90.7
89.5 90.8 90.7
89.4 90.8 90.7
89.4 90.8 90.7
89.4 90.8 90.7
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.8 90.6
89.4 90.7 90.6
89.4 90.8 90.6
89.4 90.7 90.6
89.3 90.7 90.6

POSITION 2- -POSITION 3- POSITION AVERAGE
Trd2 Tbk2 Twh2 Trd3 Tbk3 Tvh3 Tavl Tav2 TaY3

89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.4 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.1 89.5 89.5
89.2 89.5 89.5
89.2 89.5 89.5
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.6 89.6
89.2 89.6 89.6
89.2 89.6 89.6
89.2 89.6 89.6
89.3 89.6 89.7
89.2 89.6 89.7
89.3 89.6 89.7
89.2 89.6 89.6
89.2 89.6 89.6
89.2 89.6 89.6
89.2 89.6 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.2 89.5 89.6
89.1 89.5 89.5

90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.1 91.0
90.5 90.1 90.9
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.1 90.9
90.5 90.1 91.0
90.5 90.2 91.0
90.5 90.1 90.9
90.5 90.2 91.0
90.5 90.1 91.0
90.5 90.1 90.9
90.5 90.1 90.9
90.5 90.1 91.0
90.5 90.1 91.0
90.5 90.1 90.9
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.1
90.6 90.2 91.1
90.6 90.2 91.1
90.6 90.3 91.1
90.6 90.3 91.1
90.7 90.3 91.1
90.7 90.3 91.1
90.7 90.3 91.1
90.7 90.3 91.1
90.7 90.3 91.1
90.6 90.3 91.1
90.6 90.2 91.1
90.6 90.3 91.1
90.6 90.2 91.1
90.6 90.2 91.1
90.6 90.2 91.0
90.6 90.2 91.1
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.6 90.2 91.0
90.5 90.2 91.0
90.5 90.2 91.0

90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.1
90.2
90.2
90.2
90.1
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2

89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3.
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.3
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4

90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.5
90.5
90.5
90.6
90.5
90.5
90.5
90.6
90.5
90.6
90.5
90.5
90.5
90.5
90.5
90.5
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.6
90.6
90.7
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6
90.6

AVE
Twave SLOPE

90.03
90.02
90.03
90.02
90.03
90.03
90.02
90.00
89.99
90.01
90.03
90.02
89.99
90.01
90.02
90.00
90.03
90.01
90.00
90.00
90.01
90.01
90.00
90.02
90.03
90.05
90.05
90.07
90.06
90.05
90.08
90.07
90.09
90.10
90.11
90.11
90.13
90.14
90.14
90.16
90.16
90.17
90.17
90.17
90.13
90.13
90.14
90.12
90.12
90.10
90.10
90.08
90.09
90.08
90.09
90.09
90.08
90.08
90.07
90.05

0.07
0.07
0.06
0.06
0.05
0.05
0.04
0.04
0.03
0.02
0.01
0.01

-0.00
-0.01
-0.02
-0.03
-0.03
-0.04
-0.05
-0.06
-0.06
-0.07
-0.08
-0.09
-0.09
-0.09
-0.09
-0.09
-0.08
-0.08
-0.08
-0.07
-0.06
-0.06
-0.05
-0.04
-0.02
-0.01
0.01
0.03
0.05
0.07
0.09
0.10
0.11
0.12
0.14
0.14
0.15
0.15
0.15
0.16
0.16
0.15
0.15
0.15
0.14
0.14
0.14
0.13

AMBIENT TEMPERATURE
Taal Taa2 Tae3 Taav

39.9 40.1 39.9 40.0
39.9 40.0 39.9 39.9
39.9 40.0 40.0 40.0
39.9 40.0 39.9 40.0
39.9 39.9 39.9 39.9
40.0 40.0 39.9 40.0
39.9 40.0 39.9 40.0
39.9 40.0 39.9 39.9
39.9 40.0 40.0 39.9
39.9 40.0 39.9 39.9
39.9 40.0 40.0 40.0
40.0 40.0 40.0 40.0
39.9 40.0 40.0 40.0
39.9 40.0 40.0 40.0
40.0 40.1 40.0 40.0
40.0 40.0 40.0 40.0
40.0 40.1 40.0 40.0
40.0 40.1 40.1 40.0
40.0 40.1 40.0 40.0
40.0 40.1 40.0 40.0
40.0 40.2 40.1 40.1
40.0 40.2 40.0 40.1
40.0 40.2 40.2 40.1
40.1 40.2 40.2 40.1
40.1 40.2 40.1 40.1
40.0 40.2 40.1 40.1
40.1 40.2 40.1 40.1
40.0 40.3 40.2 40.2
40.1 40.2 40.2 40.2
40.2 40.2 40.2 40.2
40.1 40.2 40.2 40.2
40.2 40.2 40.2 40.2
40.1 40.2 40.2 40.2
40.2 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.2 40.3 40.2 40.2
40.2 40.3 40.2 40.2
40.3 40.4 40.3 40.3
40.3 40.3 40.2 40.3
40.2 40.3 40.2 40.2
40.2 40.3 40.2 40.2
40.2 40.3 40.2 40.2
40.3 40.4 40.2 40.3
40.3 40.4 40.3 40.3
40.2 40.3 40.2 40.2
40.2 40.2 40.2 40.2
40.2 40.3 40.1 40.2
40.2 40.3 40.2 40.3
40.2 40.3 40.2 40.2
40.2 40.3 40.2 40.2
40.1 40.2 40.2 40.2
40.1 40.2 40.2 40.2
40.1 40.2 40.2 40.1
40.1 40.2 40.1 40.1
40.1 40.1 40.1 40.1
40.1 40.1 40.1 40.1
40.1 40.1 40.1 40.1
40.0 40.0 40.1 40.0
40.0 40.1 40.0 40.0
40.0 40.1 40.0 40.1

COMMENTS

Tested By Date-3-/Z-3 Reviewed By CDt 3 3.< 4

AMPS
It I' TIME

54.04 54.25
54.08 54.28
54.16 54.38
54.12 54.33
54.12 54.30
54.12 54.33
54.04 54.26
54.04 54.24
54.08 54.30
54.08 54.29
54.12 54.34
54.12 54.35
54.08 54.33
54.12 54.34
54.08 54.33
54.00 54.25
54.08 54.32
54.08 54.34
54.04 54.30
54.08 54.34
54.12 54.41
54.04 54.32
54.16 54.48
54.16 54.47
54.00 54.30
54.08 54.35
54.08 54.37
54.12 54.42
54.12 54.43
54.00 54.32
54.16 54.46
54.00 54.30
54.08 54.37
54.20 54.51
54.20 54.49
54.08 54.39
54.20 54.48
54.04 54.38
54.12 54.43
54.04 54.34
54.20 54.51
54.12 54.41
53.96 54.28
53.76 54.09
53.84 54.15
53.80 54.09
53.84 54.14
53.76 54.09
53.84 54.16
53.80 54.11
53.92 54.21
53.84 54.13
53.84 54.12
53.96 54.23
53.92 54.15
53.92 54.17
53.92 54.17
53.84 54.06
53.84 54.06
53.80 54.05

15:21:08
15:22:08
15:23:08
15:24:08
15:25:08
15:26:08
15:27:08
15:28:08
15:29:08
15:30:08
15:31:08
15:32:08
15:33:08
15:34:08
15:35:08
15:36:08
15:37:08
15:38:08
15:39:08
15:40:08
15:41:08
15:42:08
15:43:08
15:44: 08
15:45:08
15:46:08
15:47:08
15:48:08
15:49:08
15:50:08
15:51:08
15:52:08
15:53:08
15:54:08
15:55:08
15:56:08
15:57:08
15:58:08
15:59:08
16:00:08
16:01:08
16:02:08
16:03:08
16:04:08
16:05:08
16:06:08
16:07:08
16:08:08
16:09:08
16: 10:08
16:11:08
16:12:08
16:13:08
16:14:08
16:15:08
16:16:08
16:17:08
16:18:08
16:19:08
16:20: 08

AMPACITY TEST. 03-10-1993 E-2t,

.Date ,?-/ -1 '3



ATTACHMENT F

DATA FROM 4 CONDUCTOR TESTS



JOB NUMBER 93-0501, SAMPLE NUMBER 93-0501-01 DATA FILE 47OOno.003

, POSITION 1
Trdl Twhl Tgrl Tbkl

90.0 90.7 83.8
90.0 90.7 83.8
89.9 90.7 83.7
89.9 90.7 83.8
90.0 90.7 83.8
89.9 90.7 83.7
89.9 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
89.9 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 98.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
89.9 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.7
89.9 90.7 83.7
90.0 90.7 83.8
90.0 90.7 83.8
89.9 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
89.9 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
89.9 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
89.9 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
89.9 90.7 83.8
89.9 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
89.9 90.7 83.8
89,9 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
90.0 90.7 83.8
89.9 90.7 83.8
89.9 90.7 83.8

83.0
93.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0)
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0

POSITION 2
Trd2 Twh2 Tgr2 Tbk2

87.9 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.2 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.2 82.9
87.9 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.9 89.6 82.2 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.2 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.2 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.8 89.6 82.2 92.9
87.8 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.9 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.8 89.6 82.3 82.9
87.8 89.6 82.2 82.9
87.8 89.6 82.2 82.9

---- POSITION 3- POSITION AVG AVG AMBIENT TEMPERATURE
Trd3 Twh3 Tgr3 Tbk3 Tavl Tav2 Tav3 Twave SLOPE Tail Tam2 Tam3 Taav

89.6
89.6
99.6
89.6
89.6
89.6
89.6
89.6
89.6
89.5
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.5
89.5
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.5
89.6
89.6
89.6
89.5
89.6
89.6
89.6
89.5
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.5
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6

92.2 85.2 86.7 86.9 85.7 88.4 86.98 0.05 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.7 88.4 86.98 0.06 39.4 39.4 39.4 39.4
92.2 85.2 86.6 86.8 85.6 88.4 86.96 0.06 39.4 39.5 39.5 39.5
92.2 85.3 86.7 86.9 85.6 88.4 86.97 0.05 39.4 39.4 39.5 39.4
92.2 95.3 86.6 86.9 85.7 88.4 86.98 0.06 39.4 39.5 39.5 39.5
92.2 85.2 86.7 86.8 85.6 88.4 86.96 0.05 39.4 39.4 39.5 39.4
92.2 85.3 86.7 86.9 85.6 88.4 86.98 0.05 39.4 39.5 39.5 39.4
92.2 85.2 86.7 86.9 85.7 88.4 86.97 0.05 39.4 39.5 39.5 39.5
92.2 85.2 96.7 86.9 85.7 88.4 86.98 0.05 39.3 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.96 0.05 39.4 39.4 39.4 394
92.2 85.3 86.7 86.9 85.7 88.4 86.97 0.05 39.4 39.4 39.5 39.4
92.2 85.3 86.7 86.9 85.6 88.4 86.97 0.05 39.4 39.4 39.5 39.4
92.2 85.3 86.7 86.9 95.7 88.4 86.98 0.05 39.4 39.5 39.5 39.5
92.2 85.3 86;7 96.9 85.7 88.4 86.99 0.05 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.05 39.3 39.4 39.5 3.4
92.2 85.2'86.7 86.9 85.7 s8.4 86.98 0.05 39.4 39.5 39.5 39.5
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.04 39.4 39.5 39.5 39.5
92.2 85.2 86.6 86.9 85.6 88.4 86.96 0.04 39.4 39.4 39.4 39.4
92.2 85.3 86.7 86.9 85.6 88.4 86.98 0.04 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.04 39.4 39.5 39.5 39.5
92.2 85.2 86.6 86.8 85.6 88.4 86.95 0.03 39.4 39.4 39.4 39.4
92.2 85.2 86.6 86.8 85.6 88.4 86.95 0.03 39.4 39.4 39.4 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.98 0.03 39.3 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.03 39.3 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.03 39.4 39.4 39.4 39.4
92.2 85.2 86.7 86.9 85.7 s8.4 86.99 0.03 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.03 39.3 39.4 39.5 39.4
92.2 85.2 86.6 86.9 85.6 88.4 96.97 0.03 39.3 39.4 39.5 39.4
92.2 85.2 86.7 86.8 85.6 88.4 86.96 0.03 39.3 39.4 39.4 39.4
92.2 85.2 86.6 86.9 85.6 88.4 86.96 0.02 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.02 39.3 39.4 39.5 39.4
92.2 85.2 86.7 96.9 85.6 88.4 86.97 0.02 39.4 39.4 39.5 39.4
92.2 85.2 86.6 86.9 85.6 88.4 86.96 0.02 39.3 39.4 39.5 39.4
92.2 85.2 86.6 86.9 85.6 88.4 86.96 0.02 39.4 39.4 39.4 39.4
92.2 85.2 86.6 86.9 85.6 a8.4 86.97 0.02 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.02 39.3 39.4 39.5 39.4
92.2 85.3 86.7 86.9 85.6 88.4 86.98 0.02 39.4 39.4 39.4 39.4
92.2 85.2 86.6 86.8 85.6 88.4 86.95 0.01 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.01 39.3 39.4 39.5 39.4
92.2 85.3 86.7 86.9 85.6 88.4 86.98 0.01 39.4 39.4 39.5 39.4
92.2 85.2 86.6 86.9 85.6 88.4 86.97 0.01 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.96 0.01 39.3 39.4 39.5 39.4
92.2 85.2 86.6 86.8 85.6 88.4 86.96 0.01 39.4 39.4 39.4 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.00 39.3 39.4 39.4 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.00 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.96 -0.00 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 -0.00 39.3 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 -0.00 39.4 39.4 39.4 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.98 -0.00 39.3 39.4 39.4 39.4
92.2 85.2 86.7 96.9 85.6 88.4 86.97 -0.00 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 -0.00 39.3 39.4 39.5 39.4
92.2 85.2 86.6 86.9 85.6 88.4 86.97 -0.00 39.4 39.4 39.4 39.4
92.2 85.2 86.6 86.9 85.6 88.4 86.96 -0.00 39.3 39.4 34 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 -0.00 39.4 39.4 39.4 39.4
92.2 85.3 86.7 86.9 85.7 88.4 86.98 0.00 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.97 0.00 39.3 39.4 39.5 39.4
92.2 85.2 86.6 86.9 85.6 88.4 86.97 -0.00 39.3 39.4 39.5 39.4
92.2 85.2 86.6 86.9 85.6 88.4 86.96 -0.00 39.4 39.4 39.5 39.4
92.2 85.2 86.7 86.9 85.6 88.4 86.96 -0.00 39.4 39.4 39.5 39.4
92.2 85.2 86.6 86.8 85.6 88.4 86.96 -0.01 39.4 39.4 39.4 39.4

AMPS
It I ' TIME

455.36 454.35 02:35
454.88 453.88 02:36
454.40 453.63 02:37
454.40 453.53 02:38
455.52 454.67 02:39
455.52 454.66 02:40
455.36 454.45 02:41
454.72 453.87 02:42
454.08 453.09 02:43
451.36 450.33 02:44
453.76 452.80 02:45
453.12 452.20 02:46
453.28 452.43 02:47
450.96 449.93 02:48
452.72 451.70 02:49
452.40 451.59 02:50
452.40 451.56 02:51
452.96 451.94 02:52
453.76 452.74 02:53
453.68 452.87 02:54
454.56 453.56 02:55
452.48 451.52 02:56
454.08 453.08 02:57
452.72 451.80 02:58
453.04 452.07 02:59
452.00 450.97 03:00
453.20 452.25 03:01
453.28 452.21 03:02
454.00 452.96 03: 03
451.28 450.37 03:04
453.76 452.73 03:05
453.20 452.26 03:06
454.16 453.13 03:07
453.28 452.30 03:08
453.92 452.98 03:09
453.76 452.74 03:10
454.08 452.97 03:11
452.48 451.55 03:12
453.12 452.09 03:13
451.60 450.66 03:14
452.64 451.72 03:15
452.64 451.66 03:16
453.12 452.14 03:17
452.00 450.90 03:18
453.44 452.51 03:19
453.76 452.77 03:20
453.36 452.31 03:21
454.40 453.25 03:22
454.72 453.67 03:23
453.92 452.96 03:24
452.96 451.92 03:25
453.60 452.46 03:26
453.92 452.81 03:27
454.24 453.20 03:28
453.44 452.39 03:29
454.08 453.11 03:30
453.76 452.71 03:31
453.12 452.19 03:32
453.28 452.38 03:33
453.36 452.32 03:34

COMMENTS ----S-- ------ ------ ----------------S--- ----------S--- -------------- -------- ------- --

Tested Dy Date L 4-6 3 Reviewed By Date..- ---------

------------------------------------------------------------------------------ - - - - - - - - - - - - - ------------------------- - - -

--------------------------------------------------- - ------------------------- - - - - - - - - - - - - ------------------------- - - -

04-01-1993 F- I

Date IF -C .. H3

AKFACITY TEST.



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-01 DATA FILE 475001no.003

,, ,POSITION I ,,,
Trdl Twhl Tgrl Tbkl

89.9
90.0
90.0
90.0
90.0
90. 0

90. 0
89. 9
90. 0
89.9

89. 9
89. 9
89.9
89. 9
89.9

89. 9
89. 9
89. 9

90. 0

89. 9

89. 9
89. 9
89. 9

89. 9
89.9
89.9. 89.9
89. 9
89.9
89. 9
89.9
89. 9
89. 9
89. 9
89. 9
89. 9
89. 9
89. 9
89. 9

89.9
89. 9
89. 9
89. 9
89.9
89. 9
89.9
89. 9
89. 9
89. 9
89.9
89. 9
89. 9
89. 9

89.9

90.7 83.8 83.0
90.7 83.8 83.0
90.7 83.8 83.0
90.7 83.8 83.0
90.7 83.8 83.0
90.7 83.8 83.0
90.7 83.8 83.0
90.7 83.8 83.0
90.7 83.8 83.0
90.7 83.8 83.0
90.7 83.8 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.8 83.0
90.7 83.7 83.0
90.7 83.8 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
30.7 83.7 83.0
90.7 83.7 83.0
90.6 83.7 82.9
90.7 83.7 82.9
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.6 83.7 83.0
90.7 83.7 83.0
90.7 83.7 82.9
90.7 83.7 83.0
90.7 83.7 83.0
90.6 83.7 82.9
90.7 83.7 83.0
90.7 83.7 82.9
90.6 83.7 83.0
90.7 83.7 83.0
90.7 83.7 82.9
90.7 83.7 83.0
90.6 83.7 83.0
90.7 83.7 83.0
90.6 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0
90.6 83.7 82.9
90.7 83.7 83.0
90.7 83.7 83.0
90.7 83.7 83.0

,POSITION 2†...
Trd2 Twh2 Tgr2 Tbk2

87.8
87.9
87.8
87.8
87.9
87.9
87.8
87.8
87.9
87.9
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8
87.8

89.6 82.2 82.9
89.6 82.3 82.9
89.5 82.3 82.9
89.6 82.3 82.9
89.6 82.3 82.9
89.6 82.2 82.9
89.6 82.2 82.9
89.6 82.3 82.9
89.6 82.3 82.9
89.6 82.2 82.9
89.6 82.3 82.9
89.5 82.2 82.9
89.6 82.2 82.9
89.5 82.2 82.9
89.6 82.2 8249
89.6 82.2 82.9
89.6 82.3 82.9
89.6 82.2 82.9
89.6 82.2 82.9
89.6 82.2 82.9
89.5 82.2 82.9
89.6 82.2 82.9
89.5 82.2 82.9
89.5 82.2 82.8
89.5 82.2 82.9
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82.' 82.8
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82.2 82.9
89.5 82.2 82.8
89.5 82.21 82. 8
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82 .2E82.
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82.2 82.89
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82.2 82.8
89.5 821.2 82.8
89.5 82 . 282.8
89.5 82.2 82L.8
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82.2 82.9
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82.2 82.9
89.5 82.2 82.8
89.5 82.2 82.8
89.5 82.2 82.9
89.5 82.2 82.9
89.5 82.2 82.8

...PO9ITION 3 POSITION AVG
Trd3 Twh3 Tgr3 Tbk3 Tavl Tav2 Tav3

89.6
89.5
89.6
89. 6
89.6
89.6
89.6
89.6
89.6
89.6
89. 6
89.5
89.5
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5

92.2

932 2
3L.2V .2

I...

92.2
92.2
92.292.2
92.2
92.2
92.2
92.2
92.2
92.2
92.2
92.2
92.2
92.2
92.2
92.2
92.2
92.2
92.2
92.1
92.2
92.2
92.2
92.1
92.2
9.1.

92.1
92.2
92.1
92.1
92.1
92.1
92.1
92.1
92.1
92.1
92.1
92.1
92.1
92.2
92.2
92.2
92.2
92.1
92.1
92.2
92.2

92.2
92.2

92.2

92.1

92.2
92.2

92.1

85.3 86.7 86.9 85.6 88.4
85.2 86.7 96.9 85.6 88.4
85.2 86.7 86.9 85.6 88.4
85.3 86.6 86.9 85.6 88.4
85.2 86.7 86.9 85.7 88.4
85.2 86.6 86.9 85.6 88.4
85.2 86.6 86.9 85.6 88.4
85.2 86.6 86.9 85.6 88.4
85.2 86.6 86.9 85.6 88.4
85.2 86.7 86.9 85.6 88.4
85.3 86.6 86.9 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.7 86.8 85.6 88.4
85.2, 86.7 86.9 85.6 88.4
85.2 86.6 86.9 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 96.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 66.8 85.6 88.3
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.1 86.6 86.8 85.6 88.3
85.2 86.6 86.8 85.6 88.3
85.2 86.6 86.8 85.6 88.3
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.3
85.1 86.6 86.8 85.6 88.3
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.3
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.3
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4
85.2 86.6 86.8 85.6 88.4

AVG AMBIENT TEMPERATURE
Twave SLOPE Tail Tam2 Tam3 Taav

86.97 -0.01 39.3 39.4 39.4 39.4
86.37 -0.01 39.4 39.4 39.4 39.4
86.96 -0.01 39.4 39.4 39.4 39.4
86.98 -0.01 39.4 39.4 39.5 39.5
86.98 -0.00 39.4 39.4 39.5 39.4
86.97 -0.01 39.3 39.4 39.4 39.4
86.96 -0.01 39.4 39.4 39.5 39.4
86.96 -0.01 39.4 39.4 3.5 39.4
86.97 -0.00 39.4 39.4 39.5 39.4
86.97 -0.00 39.4 39.4 39.5 39.4
86.97 -0.00 39.4 39.4 39.5 39.4
86.95 -0.01 39.4 39.4 39.4 39.4
86.95 -0.01 39.3 39.4 39.4 39.4
86.95 -0.01 39.3 39.4 39.5 39.4
36.96 -0.01 39.3 39.4 39.4 39.4
86.96 -0.01 39.3 39.4 39.5 39. 4
86.96 -0.01 39.3 39.4 39.4 39.4
86.96 -0.01 39.3 39.4 39.4 39.4
86.95 -0.01 39.3 39.4 39.5 39.4
86.95 -0.01 39.3 39.4 39.4 39.4
86.94 -0.01 39.3 39.3 39.4 39.4
86.95 -0.02 39.3 39.4 39.4 39.4
86.94 -0.02 39.3 39.4 39.4 39.4
86.93 -0.02 39.3 39.4 39.4 39.4
86.94 -0.02 39.3 39.3 39.4 39.4
36.93 -0.02 39.3 39.3 39.4 39.4
86.92 -0.03 39.3 39.3 39.5 39.4
86.93 -0.03 39.3 39.3 39.4 39.4
86.90 -0.03 33.3 39.4 39.4 39.4
86.92 -0.04 39.3 39.4 39.4 39.4
86.93 -0.04 39.3 39.3 39.4 39.4
86.94 -0.04 39.3 39.4 39.4 39.4
86.91 -0.05 39.3 39.4 39.4 39.4
86.91 -0.05 39.3 39.4 39.4 39.4
86.91 -0.05 39.3 39.4 39.4 39.4
86.91 -0.05 39.3 39.4 39.4 39.4
86.92 -0.06 39.4 39.4 39.5 39.4
86.91 -0.06 39.4 39.4 39.4 39.4
86.90 -0.06 39.3 39.4 39.4 39.4
86.90 -0.07 39.3 39.3 39.4 39.4
86.90 -0.07 39.3 39.4 39.4 39.4
86.91 -0.07 39.3 39.4 39.5 39.4
86.91 -0.08 39.4 39.3 39.5 39.4
86.90 -0.08 39.4 39.3 39.4 39.4
86.91 -0.08 39.4 39.4 39.4 39.4
86.91 -0.08 39.3 39.4 39.4 39.4
86.92 -0.08 39.4 39.4 39.4 39.4
86.90 -0.08 39.3 39.4 39.5 39.4
86.92 -0.08 39.3 39.4 39.4 39.4
86.93 -0.08 39.3 39.4 39.5 39.4
86.92 -0.08 39.3 39.4 39.4 39.4
86.94 -0.08 39.3 39.4 39.4 39.4
86.92 -0.08 39.3 39.4 39.4 39.4
86.92 -0.07 39.3 39.4 39.4 39.4
86.94 -0.07 39.3 39.4 39.4 39.4
86.92 -0.07 39.3 39.4 39.4 39.4
86.91 -0.07 39.3 39.4 39.5 39.4
86.93 -0.07 39.3 39.4 39.4 39.4
86.92 -0.06 39.3 39.3 39.4 39.4
86.91 -0.06 39.3 39.4 39.4 39.4

AMPS

It II TIME

453.12 452.07 03:35
454.72 453.64 03:36
453.12 452.26 03:37
454.00 453.13 03:38
453.04 452.03 03:39
453.12 452.00 03:40
453.44 452.49 03:41
453.28 452.38 03:42
453.60 452.65 03:43
453.28 452.41 03:44
452.16 451.18 03:45
452.64 451.77 703:46
452.40 451.30 03:47
452.96 451.39 03:48
453.60 452.55 03:49
453.44 452.41 03:50
452.24 451.14 03:51
453.44 452.36 03:52
451.92 451.04 03:53
451.68 450.60 03:54
451.44 450.33 03:55
452.40 451.23 03:56
451.52 450.52 03:57
451.92 450.90 03:58
450.72 449.66 03:59
452.16 451.07 04:00
450.80 449.93 04:01
450.72 449.64 04:02
451.52 450.53 04:03
452.96 451.98 04:04
452.32 451.37 04:05
42.24 451.20 04:06
450.88 449.95 04:07
450.72 449.83 04:08
449.68 448.74 04:09
451.20 450.33 04:10
451.28 450.50 04:11
452.16 451.34 04:12
451.28 450.36 04:13
452.32 451.32 04:14
452.88 451.94 04:15
454.24 453.45 04:16
453.60 452.71 04:17
453.52 452.63 04:18
453.92 453.13 04:19
454.72 453.38 04:20
454.48 453.60 04:21
454.32 453.59 04:22
454.96 454.02 04:23
454.56 453.74 04:24
454.56 453.58 04:25
453.36 452.41 04:26
452.64 451.67 04:27
453.04 452.06 04:28
453.12 452.09 04:29
453.44 452.50 04:30
454.08 453.26 04:31
453.92 452.88 04:32
453.12 452.13 04:33
452.32 451.42 04:34
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AMPACITY TH§T1

,POSITION I ,
Trdl Twhl Tgrl Tbkl

J01 NUDElR 93=P5O1. NAMPLI NUMIBR 13=O0O1=O1 DATA FILE 475OOino1OO3

,-,,POSITION 2.--,- ,, POSITION 3..... POSITION AVG AVG
Trd2 Twh2 Tgr2 Tbk2 Trd3 Twh3 Tgr3 Tbk3 Tavl Tav2 Tav3 Twave

AMBIENT TEMPERATURE
e SLOPE Tail Tas2 Tam3 Taav

O4-O5-1l93 F-3

AMPS
It I ' TIME

89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.8
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.7 83.7
89.9 90.6 83.7
89.9 90.6 83.7
89.9 90.6 83.7
89.9 90.6 83.7
89.9 90.6 83.7
89.9 90.6 83.7
89.9 90.6 83.7
89.8 90.6 83.7
89.9 90.6 83.7
89.9 90.6 83.7
89.9 90.6 83.7
89.8 90.6 83.6
89.8 90.6 83.6
89.8 90.6 83.6
89.8 90.6 83.7
89.8 90.6 83.7
89.8 90.6 83.7
89.8 90.6 83.6
89.8 90.6 83.6
89.8 90.6 83.6
89.8 90.6 83.6
89.8 90.6 83.6
89.8 90.6 83.6
89.8 90.5 83.6
89.8 90.5 83.6
89.8 90.5 83.6
89.8 90.5 83.6
89.8 90.5 83.6
89.8 90.5 83.6
89.8 90.5 83.6
89.8 90.5 83.6

83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
82.9
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
83.0
82.9
83.0
83.0
83.0
83.0
82.9
82.9
82.9
82.9
82.9
82.9
82.9
82.9
82.9
82.9
82.9
82.9
82.9
82.9
82.9
62.9
82.9
82.9
82.9
82.9
82.9
82.8
82.8
82.9
82.8
82.9
82.8
82.9
82.9

87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82S2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.8 89.5 82.2
87.7 89.5 82.2
87.8 89.5 82.2
87.7 89.4 82.1
87.8 89.5 82.2
87.7 89.4 82.1
87.7 89.4 82.2
87.7 89.5 82.1
87.7 89.4 82.2
87.7 89.5 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1
87.7 89.4 82.1

82.8
82.8
82.9
82.8
82.9
82.8
82.9
82.8
82.9
82.8
82.8
82.8
82.8
82.9
82.9
82.8
82.8

B21. o82. 8
82.89
82.89
82. 8
82.98
82.8B
82. 8
82.8B
82.8B82.8
82.8
82.8
82.882.8
82.8
82.8
82.8

82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8

82.8
82.8
82.8
82.8
82.7
82.8
82.8
82.7
82.8
82.8
82.7

82.8
82.7
82.7
82.7
82. 8
82. 7
82. B
82. 8
82. 7
82. S
82. 7
82. 7

89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.5
89.4
89.5
89.5
89.4
89.5
89.4
89.5
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4
89.4

92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.2 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.1 86.6 86.8
92.1 85.2 86.6 86.8
92.1 85.1 86.6 86.8
92.1 85.1 86.6 86.8
92.1 85.2 86.5 86.8
92.1 85.2 86.6 86.8
92.1 85.2 86.6 86.7
92.1 85.1 86.5 86.7
92.1 85.2 86.6 86.7
92.1 85.1 86.5 86.7
92.1 85.2 86.5 86.8
92.1 85.1 86.6 86.7
92.1 85.1 86.5 86.7
92.1 85.1 86.5 86.7
92.0 85.1 86.5 86.7
92.0 85.1 86.5 86.7
92.1 85.1 86.5 86.7
92.1 85.1 86.5 86.7
92.1 85.1 86.5 86.7
92.0 85.1 86.5 86.7
92.0 85.1 86.5 86.7
92.0 85.1 86.5 86.7
92.0 85.1 86.5 86.7
92.0 85.1 86.5 86.7
92.0 85.1 86.5 86.7
92.0 85.1 86.5 86.7

85.6 88.4 86.91 -0.06 39.3 39.4
85.6 88.3 86.91 -0.06 39.4 39.4
85.6 88.4 86.93 -0.06 39.3 39.4
85.6 88.4 86.93 -0.05 39.4 39.4
85.6 88.4 86.93 -0.05 39.4 39.3
85.6 88.4 86.93 -0.04 39.4 39.4
85.6 88.4 86.93 -0.04 39.3 39.4
85.6 88.4 86.92 -0.04 39.3 39.4
85.6 88.4 86.94 -0.03 39.3 39.4
85.6 88.4 86.93 -0.03 39.3 39.4
85.6 88.4 86.92 -0.03 39.3 39.3
85.6 88.3 86.91 -0.03 39.3 39.4
85 6 88.3 86.92 -0.02 39.3 39.4
85.6 88.4 86.93 -0.02 39.3 39.4
85.6 88.4 86.95 -0.02 39.3 39.4
85.6 88.3 86.92 -0.01 39.3 39.4
85.6 88.3 86.91 -0.01 39.3 39.4
85.6 88.4 86.93 -0.01 39.3 39.3
85.6 88.4 86.92 -0.00 39.3 39.4
85.6 88.3 86.92 -0.00 39.3 39.3
85.6 88.3 86.91 0.00 39.3 39.3
85.6 88.4 86.94 0.01 39.3 39.3
85.6 88.4 86.93 0.01 39.3 39.3
85.6 88.3 86.92 0.01 39.3 39.4
85.6 88.3 86.91 0.01 39.3 39.4
85.6 88.3 86.91 0.01 39.3 39.4
85.6 88.3 86.90 0.01 39.3 39.4
85.6 88.3 86.91 0.01 39.3 39.4
85.6 88.3 86.91 0.01 39.3 39.3
85.6 88.3 86.90 0.00 39.3 39.3
85.6 88.3 86.89 0.00 39.3 39.4
85.6 88.3 86.89 0.00 39.3 39.4
85.6 88.3 86.89 -0.00 39.3 39.3
85.6 88.3 86.90 -0.00 39.3 39.4
85.6 88.3 86.89 -0.01 39.3 39.3
85.5 88.3 86.88 -0.01 39.3 39.43
85.5 88.3 86.87 -0.02 39.3 39.3
85.6 88.3 86.88 -0.02 39.3 39.3
85.5 88.3 86.86 -0.03 39.3 39.3
85.5 88.3 86.88 -0.03 39.3 39.3
85.5 88.3 86.86 -0.04 39.3 39.3
85.5 88.3 86.85 -0.04 39.3 39.3
85.5 88.3 86.86 -0.05 39.3 39.3
85.5 88.3 86.86 -0.06 39.3 39.4
85.5 88.3 86.86 -0.06 39.3 39.3
85.5 88.3 86.85 -0.07 39.3 39.3
85.5 88.3 86.84 -0.07 39.3 39.3
85.5 88.3 86.83 -0.08 39.3 39.3
85.5 88.3 86.82 -0.07 39.3 39.3
85.5 88.3 86.82 -0.09 39.3 39.3
85.5 88.3 86.84 -0.10 39.3 39.4
85.5 88.3 86.83 -0.10 39.3 39.3
85.5 88.3 86.81 -0.11 39.3 39.3
85.5 88.3 86.801 -0.11 39.3 39.3
85.5 88.3 86.81 -0.12 39.3 39.3
85.5 88.3 86.81 -0.12 39.3 39.3
85.5 88.3 86.81 -0.13 39.3 39.3
85.4 88.2 86.78 -0.13 39.3 39.3
85.5 88.3 86.80 -0.14 39.3 39.3
85.5 88.3 86.80 -0.14 39.3 39.3
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39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.5
39.5
39.5
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.5
39.4
39.4
39.4
39.4
39.4
39.3
39.4
39.5
39.4
39.4
39.4
39.4
39.4
39.4
39.3
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.3
39.4
39.3

H7. 439.34

39.4
39.4
39.4

39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.3
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.4
39.3
39.4
39.3
39.3
39.4
39.3
39.3
39.3
39.3
39.4
39.3
39.3
39.3
39.3
39.3
39.3
39.4
39.3
39.3
39.3
39.3
39.3
39.3
3933
39.3
39.3

453.12
453.28
453.44
453.60
454.08
452.64
453.12
452.80
452.00
452.88
453.36
451.68
452.64
453.60
454.24
451.52
451.04
451.68
451.36
451.36
453.36
452.00
452.80
451.28
451.68
451.84
452.64
451.36
452.00
450.s80
451.52
451.68
451.44
450.32
449.60
450.24
450.32
452.32
451.92
451.60
452.40
451.92
452.00
t52. 32'r
451.36
450.72
450.72
450.48
450.24
450.16
450.40
450.96
450.32
451.04
450.88
450.56
450.16
449.92
449.28
450.96

452.22 04:35
452.39 04:36
452.47 04:37
452.61 04:38
453.18 04:39
451.64 04:40
452.17 04:41
451.86 04:42
450.99 04:43
451.90 04:44
452.30 04:45
450.87 04:46
451.64 04:47
452.62 04:48
453.17 04:49
450.60 04:50
450.18 04;51
450.67 04:52
450.37 04:53
450.21 04:54
452.48 04:55
451.04 04:56
451.89 04:57
450.36 04:58
450.69 04:59
450.89 05:00
451.70 05:01
450.44 05:02
450.95 05:03
449.88 05:04
450.73 05:05
450.82 05:06
450.56 05:07
449.37 05:08
448.62 05:09
449.35 05:10
449.35 05:11
451.32 05:12
451.18 05:13
450.57 05:14
451.56 05:15
450O.94 05:16
450.93 05:17
451.52 05:18.
450.43 05:19
449.77 05:20
449.90 05:21
449.58 05:22
449.56 05.23
449.39 05:24
449.70 05:25
450.25 05:26
449.61 05: 27
450.29 05:28
450.24 05:29
449.74 05:30O
449.30 05:31
449.30 05:32
448.72 05:33
450938 OS:34



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-02 DATA FILE 473002no.002

*POBITION I ,
Trdl Twhl Tgrl Tbkl

90.8 91.6 85.2 84.9
90.7 91.5 85.2 84.8
90.8 91.6 85.2 84.9
90.7 91.6 85.2 84.8
90.7 91.5 85.2 84.9
90.7 91.5 85.2 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.2 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8S 90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.a
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8
90.7 91.5 85.1 84.8

...PJOSITION 2-- --..POSITION 3 -, POSITION AVG AVe AMBIENT TEMPERATURE AMPS
Trd2 Twh2 Tgr2 Tbk2 Trd3 Twh3 Tgr3 Tbk3 Tavi Tav2 Tav3 Twave SLOPE Tail Ta.2 Tau3 Taiv

88.7 89.6 83.3 83.5
88.7 89.6 83.3 83.4
88.7 89.6 83.3 83.5
88.7 89.6 83.3 83.4
88.7 89.6 83.3 83.4
88.7 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.7 89.6 83.3 83.4
88.7 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.7 89.6 83.3 83.4
88.7 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.7 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.7 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.2 83.4
88.6 89.6 83.3 83.4
88.7 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.6 89.6 83.3 83.4
88.7 89.6 83.3 83.4
88.7 89.6 83.3 83.4

90.1 91.5 85.6 85.0 88.1 86.3 88.1 87.48 -0.05 40.1 40.3 40.3 40.2
90.1 91.5 85.6 85.0 88.1 86.2 88.1 87.45 -0.05 40.1 40.3 40.2 40.2
90.1 91.5 85.7 85.1 88.1 86.3 88.1 87.48 -0.05 40.1 40.3 40.3 40.2
90.1 91.5 85.6 85.0 88.1 86.3 88.1 87.46 -0.05 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.1 88.1 86.3 88.1 87.47 -0.05 40.1 40.3 40.3 40.2
90.1 91.5 85.6 85.0 88.1 86.3 88.! 87.46 -0.05 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0 88.1 86.2 88.1 87.44 -0.05 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0 88.1 86.3 88.1 87.46 -0.05 40.1 40.2 40.2 40.2
90.1 91.5 85.6 85.1 88.1 86.2 88.1 87.46 -0.05 40.1 40.2 40.2 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.05 40.1 40.3 40.3 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.44 -0.05 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.45 -0.05 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.44 -0.05 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.o 88.0 86.2 88.1 87.44 -0.05 40.1 40.3 40.1 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.44 -0.05 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.44 -0.05 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.06 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0.88.0 86.2 88.1 87.44 -0.06 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.44 -0.06 40.1 40.3 40.3 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.06 40.1 40.2 40.2 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.06 40.1 40.2 40.1 40.1
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.07 40.1 40.3 40.3 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.44 -0.07 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.07 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.07 40.1 40.2 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.07 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41 -0.07 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41 -0.08 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.08 40.1 40.2 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.08 40.1 40.2 40.2 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.40 -0.08 40.1 40.3 40.2 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41 -0.08 40.1 40.2 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.08 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.09 40.1 40.3 40.2 40.2
90.0 9l.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.09 40.1 40.3 40.2 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.09 40.1 40.3 40.3 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.08 40.0 40.2 40.2 40.1
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.08 40.1 40.2 40.2 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.08 40.1 40.3 40.3 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.08 40.1 40.3 40.2 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.40 -0.08 40.1 40.3 40.2 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.08 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.08 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.08 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.08 40.1 40.2 40.2 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41 -0.08 40.1 40.3 40.2 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.08 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.08 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.07 40.1 40.3 40.3 40.3
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41 -0.07 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.07 40.1 40.3 40.3 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.07 40.1 40.3 40.2 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.06 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.06 40.1 40.3 40.2 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41 -0.06 40.1 40.3 40.3 40.2
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.05 40.1 40.3 40.3 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.05 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.05 40.1 40.3 40.2 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.05 40.1 40.2 40.3 40.2
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 -0.04 40.0 40.3 40.3 40.2

I t I ' TINE

431.04 433.41 05:26
430.96 433.36 05:27
429.92 432.20 05:28
430.72 433.00 05:29
431.52 433.81 05:30
431.20 433.52 05:31
430.72 432.92 05:32
431.20 433.35 05:33
430.24 432.42 05:34
431.04 433.52 05:35
430.88 433.32 05:36
430.24 432.65 05:37
428.64 431.01 05:38
430.40 432.58 05:39
430.08 432.44 05:40
430.72 433.09 05:41
429.76 432.05 05:42
430.48 432.77 05:43
430.24 432.64 05:44
430.24 432.59 05:45
430.16 432.34 05:46
429.52 431.96 05:47
431.12 433.49 05:48
430.24 432.75 05:49
430.08 432.49 05:50
430.56 433.11 05:51
430.72 433.19 05:52
430.64 433.23 05:53
431.44 433.72 05:54
431.36 433.72 05:55
430.08 432.57 05:56
430.48 433.00 05:57
430.00 432.48 05:58
429.92 432.32 05:59
429.76 432.12 06:00
429.04 431.48 06:01
430.48 432.68 06:02
429.12 431.34 06:03
433.28 435.80 06:04
430.96 433.27 06:05
432.00 434.44 06:06
430.32 432.81 06:07
430.40 432.95 06:08
430.88 433.45 06:09
431.52 433.98 06:10
430.56 433.03 06:11
431.20 433.68 06:12
430.56 433.13 06:13
431.04 433.68 06:14
431.36 433.91 06:15
431.44 433.99 06:16
430.72 433.22 06:17
431.68 434.23 06:18
433.20 435.68 06:19
432.32 434.93 06:20
432.48 434.96 06:21
432.32 434.83 06:22
432.56 434.99 06:23
431.36 433.76 06:24
432.56 434.90 06:25

COMMENTS

Tested Byr u Date #-: Reviewed By _ ady Date 1-;-53

04-02-1993 
F-zAMPACITY TEST.



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-02 DATA FILE 475002no.002

0 P§§fON I ==
Trdl Twhl Tgrl Tbkl

90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7. 90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7

91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.2 84.8
91.5 85.2 84.8
91.5 85.2 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.2 84.8
91.5 85.2 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.2 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8
91.5 85.1 84.8

Trd=P2 1TIh N 2= ....
Trd2 Twh2 Tgr2 Tbk2

88.7
88.7
88.6
88.7
88.7
88.7
88.7
88.6
88.6
88.6
88.7
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.6
88.7
88.7
88.7
88.7
88.7
88.7
88.7
88.6
88.7
88.7
88.7
88.7
88.6
88.7
88.6
88.7
88.7
88.6
88.7
88.6
88.6
88.7
88.6
88.6
88.6
88.6

89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6
89.6

83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.2 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.2 83.4
83.2 83.4
83.3 83.4
83.2 83.4
83.2 83.4
83.2 83.4
83.3 83.4
83.2 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.2 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.3 83.4
83.2 83.4
83.3 83.4
83.2 83.4

,,,,POSITION 3.,
Trd3 Twh3 Tgr3 Tbk3

POSITION AVG AVG

Tavl Tav2 Tav3 Twave SLOPE

90.1 91 5 85.6 85.0 88.1 86.2 88.0 87.45
90.1 91.5 85.6 85.0 88.1 86.2 88.0 87.44
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.1 91.5 85.6 85.0 88.1 86.2 88.0 87.44
90.1 91.5 85.6 85.0 88.1 86.2 88.1 87.46
90.1 91.5 85.6 85.0 88.1 86.2 88.0 87.45
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.44
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.44
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.44
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.44
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.44
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.44
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.44
90.1 91.5 85.6 85.0 88.1 86.2 88.0 87.45
90.1 91.5 85.6 85.1 88.1 86.2 88.1 87.45
90.1 91.5 85.6 85.0 88.1 86.2 88.1 87.45
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.1 86.2 88.0 87.44
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.44
90.1 91.5 85.6 85.0 88.1 86.2 88.0 87.44
90.1 91.5 85.6 85.0 88.1 86.2 88.1 87.45
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.44
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.44
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.1 86.2 88.0 87.44
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.1 86.2 88.1 87.45
90.1 91.5 85.6 85.0 88.1 86.2 88.1 87.45
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.44
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.44
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.44
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.42

-0.03
-0.03
-0.03
-0.02
-0.01
-0.01
-0.01
-0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

AMBIENT TEMPERATURE
Tail Tam2 Tau3 Taav

40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.4 40.3
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.4 40.3
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.2 40.3 40.3 40.3
40.1 40.3 40.3 40.2
40.2 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.1 40.3 40.2 40.2
40.1 40.3 40.3 40.2
40.2 40.3 40.3 40.3
40.2 40.3 40.3 40.2
40.1 40.3 40.3 40.2
40.2 40.3 40.3 40.3
40.1 40.3 40.2 40.2
40.2 40.3 40.3 40.2
40.2 40.3 40.3 40.3
40.2 40.3 40.3 40.3
40.1 40.3 40.3 40.2
40.1 40.3 40.2 40.2
40.2 40.3 40.2 40.2
40.1 40.3 40.3 40.2
40.2 40.3 40.4 40.3
40.1 40.3 40.3 40.2
40.2 40.3 40.3 40.3
40.2 40.3 40.3 40.3
40.1 40.3 40.3 40.3

AMPS
It I' TIME

432.80 435.06 06:26
432.24 434.57 06:27
432.16 434.68 06:28
432.80 435.32 06:29
431.44 433.86 06:30
431.84 434.33 06:31
430.48 432.94 06:32
431.36 433.77 06:33
430.48 433.13 06:34
432.00 434.51 06:35
431.52 434.00 06:36
432.00 434.57 06:37
430.56 433.28 06:38
431.04 433.49 06:39
430.48 432.95 06:40
430.88 433.42 06:41
431.44 433.96 06:42
431.36 433.73 06:43
431.12 433.67 06:44
431.04 433.52 06:45
431.36 433.71 06:46
431.52 433.99 06:47
432.00 434.48 06:48
434.24 436.65 06:49
434.08 436.44 06:50
433.44 435.87 06:51
433.44 435.85 06:52
432.80 435.20 06:53
432.64 435.06 06:54
430.64 433.30 06:55
432.00 434.51 06:56
431.12 433.54 06:57
431.76 434.14 06:58
432.40 434.84 06:59
432.48 434.85 07:00
431.84 434.33 07:01
431.84 434.30 07:02
430.88 433.44 07:03
430.88 433.35 07:04
430.08 432.59 07:05
430.80 433.35 07:06
431.84 434.38 07:07
432.40 434.99 07:08
432.48 435.12 07:09
432.32 434.91 07:10
432.08 434.60 07:11
432.40 435.07 07:12
432.00 434.39 07:13
431.84 434.40 07:14
432.32 434.89 07:15
431.76 434.34 07:16
432.96 435.47 07:17
432.80 435.25 07:18
432.16 434.68 07:19
431.12 433.65 07:20
430.24 432.91 07:21
431.28 433.90 07:22
432.32 435.06 07:23
431.20 433.93 07:24
431.36 434.04 07:25

COMMENTS
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JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-02 DATA FILE 475002no.002

,...POSITION I ...
Trdl Twhl Tgrl Tbkl

,,,,POSITION 2....
Trd2 Twh2 Tgr2 Tbk2

.- P091TION 3.,,,, POSITION AVG AYV AMBIENT TEMPERATURE
Trd3 Twh3 Tgr3 Tbk3 Tavl Tav2 Tav3 Twave SLOPE Tail T42 T03 TaWv

90.7 91.5 85.1 84.8 88.6 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.7 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.3 83.4
90.7 91.5 85.1 84.8 68.6 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.3 B3.4
90.7 91.5 85.1 84.8 88.7 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.3 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.6 91.4 85.1 84.8 88.6 89.5 83.2 83.4
90.6 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.6 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.6 91.4 85.1 84.8 88.6 89.6 83.2 83.4
90.6 91.4 85.1 84.8 88.6 89.5 83.2 83.4. 90.7 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.6 91.5 85.1 84.8 88.6 89.6 83.2 83.4
90.6 91.4 85.0 84.8 88.6 89.5 83.2 83.4
90.6 91.4 85.1 84.8 88.6 89.5 83.2 83.4
90.6 91.5 85.1 84.7 88.6 89.5 83.2 83.4
90.7 91.5 85.1 84.8 88.6 89.5 83.2 83.4
90.6 91.4 85.0 84.8 88.6 89.5 83.2 83.3
90.6 91.4 85.0 84.8 88.6 89.5 83.2 83.3
90.6 91.4 85.1 84.7 88.6 89.5 83.2 83.4
90.6 91.4 85.1 84.7 88.6 89.5 83.2 83.4
90.6 91.4 85.1 84.7 88.6 89.5 83.2 83.4
90.6 91.4 85.1 84.7 88.6 89.5 83.2 83.4
90.6 91.4 85.0 84.8 88.6 89.5 83.2 83.3
90.6 91.4 85.1 84.8 88.6 89.5 83.2 83.4
90.6 91.4 85.0 84.8 88.6 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.6 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.6 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.6 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.5 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.5 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.5 89.5 83.2 83.3
90.6 91.4 85.0 B4.7 88.5 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.5 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.5 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.5 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.5 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.5 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.5 89.5 83.2 83.3
90.6 91.4 85.0 84.7 88.5 89.5 83.2 83.3

90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43 0.01 40.2 40.3 40.3 40.3 431.04 433.74 07:26
90.0 91.5 85.6 85.1 88.0 86.2 88.0 87.43 0.01 40.2 40.3 40.3 40.3 431.92 434.60 07:27
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.45 0.01 40.2 40.3 40.3 40.2 431.28 433.72 07:2B
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 0.01 40.2 40.3 40.3 40.3 431.60 434.23 07:29
90.1 91.5 85.6 85.1 88.0 86.2 88.1 87.44 0.01 40.2 40.3 40.3 40.3 431.52 434.17 07:30
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.44 0.01 40.2 40.3 40.3 40.3 432.24 434.99 07:31
90.1 91.5 85.6. 85.0 88.0 86.2 88.0 87.44 0.01 40.2 40.3 40.3 40.3 431.04 433.72 07:32
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.44 0.01 40.2 40.3 40.3 40.3 429.76 432.39 07:33
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41 0.01 40.2 40.3 40.3 40.3 429.60 432.33 07:34
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 0.01 40.2 40.3 40.3 40.3 431.12 433.87 07:35
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.43 0.01 40.1 40.3 40.3 40.2 430.88 433.54 07:36
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 0.01 40.1 40.3 40.3 40.3 430.96 433.65 07:37
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 0.01 40.2 40.3 40.3 40.3 432.08 434.77 07:38
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 0.01 40.1 40.3 40.3 40.2 431.20 433.81 07:39
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 0.01 40.2 40.3 40.4 40.3 431.52 434.44 07:40
90.1 91.5 85.6 85.0 88.0 86.2 88.1 87.43 0.01 40.2 40.3 40.3 40.3 430.24 432.93 07:41
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 0.00 40.2 40.3 40.3 40.3 431.04 433.86 07:42
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.43 0.00 40.2 40.3 40.3 40.3 431.04 433.74 07:43
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41 -0.00 40.2 40.3 40.3 40.3 431.20 433.94 07:44
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.00 40.2 40.3 40.3 40.2 431.76 434.40 07:45
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.01 40.1 40.3 40.3 40.3 431.52 434.21 07:46
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.01 40.1 40.3 40.3 40.2 430.08 432.76 07:47
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41 -0.01 40.2 40.3 40.2 40.2 430.08 432.78 07:48
90.1 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.02 40.2 40.3 40.3 40.3 430.56 433.21 07:49
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.42 -0.02 40.2 40.3 40.3 40.3 430.72 433.44 07:50
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.41 -0.02 40.2 40.3 40.3 40.3 430.32 433.02 07:51
90.0 91.4 85.6 85.0 88.0 86.2 88.0 87.38 -0.02 40.1 40.3 40.3 40.2 431.20 434.00 07:52
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.40 -0.03 40.1 40.3 40.3 40.2 430.64 433.31 07:53
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.40 -0.03 40.2 40.3 40.3 40.3 430.96 433.74 07:54
90.0 91.4 85.6 85.0 88.0 86.2 88.0 87.38 -0.04 40.2 40.3 40.3 40.2 429.12 431.84 07:55
90.0 91.4 85.6 85.0 88.0 86.2 88.0 87.39 -0.04 40.2 40.3 40.3 40.3 430.56 433.38 07:56
90.0 91.4 85.6 85.0 88.0 86.2 88.0 87.39 -0.05 40.1 40.3 40.3 40.2 430.00 432.65 07:57
90.0 91.5 85.6 85.0 88.0 86.2 88.0 87.40 -0.05 40.2 40.3 40.3 40.3 429.76 432.48 07:58
90.0 91.4 85.6 85.0 88.0 86.2 88.0 87.38 -0.05 40.2 40.3 40.2 40.2 428.80 431.54 07:59
90.0 91.4 85.6 85.0 88.0 86.2 88.0 87.38 -0.05 40.2 40.3 40.3 40.2 430.48 433.20 08:00
90.0 91.4 85.5 85.0 88.0 86.2 88.0 87.38 -0.06 40.2 40.3 40.2 40.2 429.44 432.14 08:01
90.0 91.4 85.6 84.9 88.0 86.2 88.0 87.39 -0.06 40.1 40.3 40.3 40.2 430.08 432.79 08:02
90.0 91.4 85.6 84.9 88.0 86.2 88.0 87.37 -0.06 40.2 40.3 40.3 40.3 429.44 432.28 08:03
90.0 91.4 85.6 84.9 88.0 86.2 88.0 87.37 -0.06 40.2 40.3 40.3 40.3 430.88 433.83 08:04
90.0 91.4 85.5 85.0 88.0 86.2 88.0 87.37 -0.07 40.2 40.3 40.4 40.3 430.32 433.43 08:05
90.0 91.4 85.6 85.0 88.0 86.2 88.0 87.37 -0.07 40.2 40.3 40.4 40.3 430.72 433.75 08:06
90.0 91.4 85.6 85.0 88.0 86.2 88.0 87.38 -0.07 40.2 40.3 40.3 40.3 429.92 432.91 08:07
90.0 91.4 85.5 84.9 88.0 86.2 88.0 87.37 -0.08 40.2 40.3 40.3 40.3 428.80 431.74 08:08
90.0 91.4 85.6 84.9 87.9 86.1 88.0 87.35 -0.08 40.2 40.3 40.3 40.3 429.36 432.46 08:09
90.0 91.4 85.6 85.0 88.0 86.2 88.0 87.37 -0.08 40.2 40.3 40.3 40.3 429.68 432.64 08:10
90.0 91.4 85.6 85.0 87.9 86.2 88.0 87.37 -0.08 40.2 40.3 40.3 40.3 429.20 432.14 08:11
90.0 91.4 85.6 85.0 87.9 86.1 88.0 87.36 -0.09 40.2 40.3 40.3 40.3 430.72 433.71 08:12
90.0 91.4 85.5 85.0 87.9 86.1 88.0 87.35 -0.09 40.2 40.3 40.3 40.3 430.32 433.28 08:13
90.0 91.4 85.6 84.9 87.9 86.1 88.0 87.35 -0.09 40.2 40.3 40.3 40.3 430.80 433.81 08:14
90.0 91.4 85.5 85.0 87.9 86.1 88.0 87.34 -0.09 40.2 40.3 40.3 40.3 431.20 434.34 08:15
90.0 91.4 85.5 85.0 87.9 86.1 88.0 87.35 -0.10 40.2 40.3 40.3 40.3 430.88 434.02 08:16
89.9 91.4 85.5 84.9 87.9 86.1' 87.9 87.32 -0.10 40.2 40.3 40.4 40.3 431.36 434.56 08:17
90.0 91.4 85.5 84.9 87.9 86.1 88.0 87.34 -0.10 40.2 40.3 40.2 40.2 429.76 432.63 08:18
90.0 91.4 85.5 84.9 87.9 86.1 88.0 87.34 -0.11 40.2 40.3 40.3 40.3 431.84 434.92 08:19
90.0 91.4 85.6 85.0 87.9 86.1 88.0 87.35 -0.11 40.2 40.3 40.3 40.3 431.52 434.50 08:20
90.0 91.4 85.5 85.0 87.9 86.1 88.0 87.34 -0.11 40.2 40.3 40.3 40.2 431.12 434.12 08:21
90.0 91.4 85.5 84.9 87.9 86.1 8B.0 87.33 -0.11 40.2 40.3 40.3 40.3 430.48 433.63 08:22
90.0 91.4 85.5 85.0 87.9 86.1 88.0 87.33 -0.12 40.2 40.3 40.3 40.3 431.52 434.65 08:23
90.0 91.4 85.5 84.9 87.9 86.1 88.0 87.34 -0.12 40.2 40.3 40.3 40.3 431.60 434.75 08:24
90.0 91.4 85.5 84.9 87.9 86.1 88.0 87.33 -0.12 40.2 40.3 40.3 40.3 431.52 434.63 08:25
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JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-03 DATA FILE 475003no.002

.*POSITION I ...
Tdl fwhl Tqrl Tbkl

90.7 90.4 84.4 83.8
o0.7 90.4 84.4 83.8

90.7 90.4 84.4 83.8
90.7 90.4 84.5 83.7
90.7 90.5 84.5 83.8
90.7 90.5 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 9o.4 84.5 83.8
90.7 90.5 84.5 83.8
90.7 90.5 84.5 83.8
90.7 90.4 84.4 83.8
90.7 90.4 84.5 83.8
90.7 90.4 84.4 83.8
90.7 90.4 84.5 83.7
90.7 90.5 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.5 93.7
90.7 90.4 84.4 83.9
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4.84.4 83.8
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 o0.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
9o.6 o0.4 84.4 83.7
90.7 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.7 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7

,,,,POSITION 2...
Trd2 Twh2 Tgr2 Tbk2

90.7 90.0
30.7 89.9
90.7 89.9
90.7 30.0
90.7 30.0
90.7 90.0
90.7 89.9
90.7 89.9
90.7 89.9
90.7 s9.9
90.7 89.9
90.7 89.9
90.7 90.0
90.7 89.9
90.7 89.9
90.7 90.0
90.7 89.9
90.7 90.0
90.7 90.0
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
'30.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9
90.7 89.9

84.5
84.5
84.5
84.5
84.5
84.6
84.5
84.5
84.5
84.6
84.6
84.5
84.6
84.5
84.6
84.5
84.5
84.6
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84,5
84.5
84.5
84.5
84.6
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5
84.5

83.8
83.8
83.8
83.8
83.8
83.8
83.7
83.8
83.8
83.8
83.8
83.8
83.
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.7
83.8
83.8
83.7
83.7
83.7

S3. 8
83.a

83.7
83.7
83.8
83.8
83.7
83.8
83.7
83.7
83.7
83.7
83.7
83.8
83.8
83.7
83.8
93.8
83.8
83.8
83.7
63.7
83.7
83.8
83.7
83.8
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7

,,,POSITION 3

Trd3 Twh3 Tgr3 Tbk3

92.4 91.4 86.0 85.7
92.3 91.4 86.0 85.7
92.4 91.4 85.9 85.7
92.4 91.4 85.9 85.7
92.4 91.4 86.0 85.7
92.4 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.4 91.4 86.0 85.7
92.4 91.4 85.9 85.7
92.4 91.4 86.0 85.7
92.4 91.4 86.0 85.7
92.4 91.4 86.0 85.7
92.4 91.4 86.0 85.7
92.4 91.4 86.0 85.7
92.3 91.4 85.9. 85.7
92.4 91.4 85.9'85.7
92.4 91.4 85.9 85.7
92.4 91.4 85.9 85.7
92.4 91.4 86.0 85.7
92.4 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.4 91.4 86.0 85.7
92.4 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 86.0 85.7
32.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.4 91.4 86.0 85.7
92.3 91.4 85.9 85.7
92.4 91.4 86.0 85.7
92.4 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 95.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.4 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.4 91.4 86.0 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 86.0 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.4 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 95.9 85.7
92.3 91.4 86.0 85.7
'32.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7
92.3 91.4 85.9 85.7

POSITION AVG

Tavl Tav2 Tav3 '
AVG AMBIENT TEMPERATURE AMPS

Twave SLOPE Taml Tam2 Tam3 Taav It

87.3 87.2 88.9 87.82 0.02 40.5
87.3 87.2 88.9 87.79 0.02 40.4
87.3 87.2 88.9 87.30 0.01 40.5
87.3 87.3 88.9 87.82 0.01 40.5
87.3 87.3 88.9 87.82 0.01 40.5
87.3 87.3 88.9 87.81 0.02 40.5
87.3 87.2 88.8 87.78 0.01 40.5
87.3 87.2 88.9 87.80 0.01 40.5
87.3 87.2 88.8 87.81 0.01 40.4
87.3 87.2 88.9 87.82 0.01 40.5
87.3 87.2 88.9 87.82 0.01 40.4
87.3 87.2 88.9 87.81 0.01 40.5
87.3 87.3 88.9 87.82 0.01 40.5
87.3 87.2 88.9 87.81 0.01 40.5
87.3 87.2 88.9 87.81 0.01 40.5
87.3 87.2 88.9 87.82 0.01 40.5
87.3 87.2 88.9 87.81 0.01 40.5
87.3 87.3 88.9 87.82 0.01 40.5
87.3 87.2 88.9 87.81 0.01 40.5
87.3 87.2 88.9 87.81 0.01 40.4
87.3 97.2 88.8 87.79 0.01 40.5
87.3 87.2 88.9 87.81 0.01 40.5
87.3 87.2 88.9 87.80 0.01 40.5
87.3 87.2 88.8 87.79 0.00 40.5
87.3 87.2 88.8 87.79 0.00 40.5
87.3 87.2 88.8 87.79 0.00 40.5
87.3 87.2 88.8 87.80 -0.00 40.5
87.3 87.2 88.8 87.79 -0.00 40.5
87.3 87.2 88.8 87.78 -0.00 40.5
87.3 87.2 88.9 87.80 -0.00 40.5
87.3 87.2 88.8 87.80 -0.00 40.5
87.3 87.2 88.9 87.80 -0.00 40.5
87.3 87.2 88.9 87.79 -0.00 40.4
87.3 87.2 88.8 87.79 -0.01 40.5
87.3 87.2 88.8 87.78 -0.01 40.5
87.3 87.2 88.8 87.77 -0.01 40.5
87.3 87.2 88.8 87.77 -0.02 40.5
87.3 87.2 88.8 87.78 -0.02 40.5
87.3 87.2 88.8 87.77 -0.02 40.5
87.3 87.2 88.8 87.79 -0.02 40.5
87.3 87.2 88.9 87.79 -0.02 40.4
87.3 87.2 88.8 87.78 -0.03 40.5
87.3 87.2 88.9 87.80 -0.03 40.5
87.3 87.2 88.8 87.77 -0.03 40.5
87.3 87.2 88.8 87.78 -0.03 40.5
87.3 87.2 88.8 87.78 -0.03 40.4
87.3 87.2 88.8 87.78 -0.03 40.5
87.3 87.2- 88.8 87.77 -0.03 40.5
87.3 87.2 88.8 87.78 -0.03 40.5
87.3 87.2 88.9 87.80 -0.03 40.4
87.3 87.2 88.8 87.79 -0.03 40.4
87.3 87.2 88.8 87.78 -0.03 40.5
87.3 87.2 88.8 87.76 -0.04 40.5
87.3 87.2 88.8 87.79 -0.04 40.5
87.3 87.2 88.8 87.77 -0.04 40.5
87.3 87.2 88.8 87.78 -0.04 40.4
87.3 87.2 88.8 87.76 -0.04 40.4
a7.3 87.2 88.8 87.77 -0.04 40.5
87.3 87.2 88.8 87.78 -0.04 40.4
87.3 87.2 88.8 87.77 -0.05 40.4

40.6
40.6
40.6
40.6
40..6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.7
40.6
40.7
40.6
40.6
40.6
40..6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.5
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.5
40.6
40.6
40.6
40.5
40.6
40.5
40.6
40.6
40.6
40.6
40.6
40.6
40.5

40.8 40.6
40. 8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.7 40.6
40.8 40.6
40.7 40.6
40.8 40.6
40.8 40.6
40.a8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.7
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.7 40.6
40. 7 40.6
40. 7 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.7 40.6
40.7 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6
40.8 40.6

I' TIME

423.12 423.19 03:03
422.96 423.04 03:04
422.88 422.88 03:05
421.36 421.40 03:06
422.16 422.02 03:07
422.32 422.38 03:08
422.80 422.90 03:09
422.80 422.80 03:10
422.56 422.47 033:11
423.44 423.52 03:12
422.80 422.71 03:13
422.64 422.76 03:14
422.00 421.95 03:15
422 08 422.06 03:16
422.56 422.60 03:17
422.56 422.61 03:18
422.56 422.62 03:19
422.56 422.53 03:20
420.88 421.18 03:21
421.92 421.93 03:22
422.08 422.28 03:23
421.92 421.97 03:24
421.84 421.89 03:25
421.92 422.05 03:26
422.00 422.10 03:27
422.00 422.15 03:28
421.12 421.20 03:2?
422.32 422.35 03:30
421.52 421.67 03:31
421.92 421.97 03:32
421.52 421.53 03:33
421.20 421.21 03:34
420.24 420.22 03:35
421.28 421.26 03:36
419.52 419.53 03:37
421.60 421.67 03:38
421.76 422.08 03:39
422.72 422.83 03:40
422.48 422.62 03:41
422.16 422.27 03:42
422.32 422.33 03:43
423.20 423.37 03:44

421.68 421.64 03:45
422.64 422.82 03:46
420.88 420.98 03:47
422.16 422.29 03:48
421.84 421.92 03:49
422.48 422.76 03:50
422.24 422.36 03:51
422.64 422.59 03:52
421.92 421.88 03:53

421.76 421.85 03:54
421.76 421.98 03:55
422.24 422.41 03:56
423.04 423.14 03:57
421.60 421.73 03 58
422.16 422.34 03:59
422.00 422.14 04:00
421.68 421.71 04:01
420.88 420.92 04:02

COMMENTS
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AMPACITY TEST,

. POSITION 1

Trdl Twhl Tgrl Tbkl

90.6 90.4 84.4 8.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 63.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
9.6 90.4 84.4 83.7

90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 8P.7
90.6 90.3 84.4 83.7
90.6 90.4 84.4 83.7

0 so.6 93 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 94.4 83.6
90.6 90.3 84.4 83.7
90.6 90.3 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.3 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.3 84.4 83.7
90.6 90.3 84.4 83.7
90.6 90.4 84.4 83.7
90.6 90.3 84.4 83.6
90.6 90.3 84.4 83.7
90.6 90.3 84.3 8a3.7
90.5 90.3 84.3 83.6
90.6 90.3 84.3 83.7
90.s 90.3 84.3 83.6
90.5 90.3 84.3 83.6
90.5 90.3 84.3 83.6
90.5 90.3 84.3 83.6

90.5 90.3 84.3 83.6
90.5 90.3 84.3 83.6
90.5 9o.3 84.3 83.6
90.6 90.3 84.3 83.6
90.5 90.3 84.3 83.6

JOB NUMBER 93-0501.

POSITION 2
Trd2 Twh2 Tgr2 Tbk2

90.7 89.9 84.5 K3.7
90.7 89.9 84.5 83.7
930.7 89.9 84.5 83.7
90.7 99.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.8
90.7 89.9 84.583.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 8)3.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 94.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90. 6 89.9 84.5 83.7
90.6 89.9 84.5 83.7
90.6 89.9 84.5 83.7
90.6 89.9 84.5 83.7
90.6 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.6 89.9 84.5 83.7
90.7 89.9 84.5 83.7
90.6 89.9 84.4 83.7
90.6 89.9 84.5 83.7
90.6 89.8 84.5 83.7
90.6 89.8 84.4 83.7
90.6 89.8 84.4 83.7
90.6 S9.8 84.4 83.7
90.6 89.8 84.4 83.7
90.6 89.8 84.4 83.7
90.6 89.8 84.4 83.6
90.6 89.8 84.4 83.6
90.6 89.8 84.4 83.6
° " 89l 8 a

90.6 89.8 84.4 83.7
90.6 89.8 84.4 83.6
90.6 89.8 84.4 83.6
90.6 89.8 84.4 83.6
90.6 89.8 84.4 83.6

SAMPLE NUMBER 93-0501-03 DATA FILE 475003no.002

...POSITION 3 POSITION AVG AVG
Trd3 Twh3 Tgr3 Tbk3 Tavl Tav2 Tav3 Twave SLOPE

92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 9l.4
92.3 91.4
92.3 91.4
92.3 91.4
S2.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.3

92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.4
92.3 91.3
92.3 91.3
92.3 91.4
92.3 91.3
92.3 91.3
92.3 91.3
92.3 91.4
92.3 91.4
92.3 91.3
92.3 91.3
92.3 91 .

92.3 91.3

92.3 91.3
92.3 91.3
92.3 91.3
92.3 91.3

92.2 91.3
92.2 91.3
92.2 91.3
92.2 91.3

92.2 91.3
92.2 91.3
92.2 913
92.2 91.3
92.3 91.3

85.9 85.7 87.3 87.2 :8.8 87.78
85.9 85.7 87.3 87.2 88.8 87.77
85.9 85.7 87.3 87.2 88.8 87.77
86.0 85.7 87.3 87.2 88.9 87.78
85.q 85.7 87.3 87.2 88.8 87.77
85.9 85.7 87.3 87.2 88.8 87.77
85.9 85.7 87.3 87.2 88.8 87.77
86.0 85.7 87.3 87.2 88.8 87.78
85.9 85.787.387.288.887i75
85.9 85.7 87.3 87.2 88.8 87.77
85.9 85.7 87.3 87.2 88.8 87.78
85.9 85.7 87.3 87.2 88.8 87.77
85.9 85.7 87.3 87.2 88.8 87.76
86.0 85'o 7 87.3 87.2 88.9 87.7
85.9 8s.7 87.3 a7.2 88.8 87.77
85.9 85.7 87.3 87.2 a8.8 87.75
85.9 85.7 87.3 87.2 88.8 87.77
85.9 85.7 87.3 87.2 88.8 87.76
85.9 85.7 87.3 87.2 88.8 87.77
85.9 85.7 87.3 87.2 88.8 87.77
85.9 85.7 87.3 87.2 88.8 87.78
85.9 85.7 87.3 87.2 88.8 87.77
85.9 85.7 87.3 87.2 88.8 87.75
85.9 85.7 87.3 87.2 88.8 87.76
85.9 85.7 87.3 87.2 88.8 87.76
85.9 85.7 87.3 87.2 88.8 87.77
8s.9 85.7 87.3 87.2 88.8 87.76
85.9 85.7 87.3 87.2 88.8 87.76
85.9 85.7 87.3 87.2 88.8 87.76
85.9 85.7 87.3 87.2 68.8 87.76
85.9 85.7 87.3 87.2 88.8 87.75
85.9 85.6 87.2 87.2 88.8 87.74
85.9 85.7 87.2 87.2 88.8 87.74
85.9 85.7 87.3 87.2 88.8 87.74
85.9 85.6 87.2 87.2 88.8 87.73
85.9 85.7 87.2 87.2 88.8 87.74
85.9 85.7 87.2 87.2 88.8 87.75
85.9 85.7 87.3 87.2 88.8 87.75
85.9 85.7 87.2 87.2 88.8 87.75
85.9 85.7 87.3 87.2 88.8 87.75
85.9 85.6 87.3 87.2 88.8 87.74
85.9 85.7 87.2 87.2 88.8 87.74
85.9 85.6 87.2 87.2 88.8 87.73
85.9 85.7 87.2 87.2 88.8 87.74
85.9 85.7 87.2 87.2 88.8 87.72
85.9 85.7 87.2 87.2 88.8 87.73
85.9 85.7 87.2 87.2 88.8 87.72
85.9 85.7 87.2 87.1 28.8 27.71
85.9 85.6 87.2 87.1 88.8 87.71
85.8 85.6 87.2 87.1 98.7 87.68
85.9 85.6 87.2 87.1 88.8 87.69
85.8 85.6 87.2 87.1 88.7 87.67
85.8 85.6 87.2 87.1 88.7 87.67
ss:a as.6 17.2' 17.1 88.7 87.68

R9. 87.2 87.1 88.7 87.68
as.a 85.6 87.1 87.1 88.7 87.68
85.s 85.6 87.2 87.1 88.7 87.68
85.8 85.6 87.2 87.1 88.7 87.67
85.8 85.6 87.2 87.1 88.7 87.67
85.9 85.6 87.2 87.1 s8.8 87.68

-0.04
-0. 05
-. 05
-0. 05
-0.04
-0.04
-0.05
-0.05
-0.05
-0.05
-0.04
-0.04
-0.04
-0.04
-0.04
-0. 04
-0.04
-0.04
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.04
-0.05
-0.05
-0.05
-0.06
-0.06
-0.06
-0.06
-0.07
-0.08
-0.08
-0. 09
-0.09
-0.09
-0.10
-0.10
-0.11

AMBIENT TEMPERATURE
Tail Tam2 Tam3 Taav

40.c 40.5 40.7
40.5 40.; 4o.
40.4 40.6 40.8
40.5 40.6 40.8
40.5 40.6 40.3
40.4 40.5 40.7
40.4 40.5 40.8
40.5 40.6 40.8
40.4 40.6 40.8
40.5 40.6 40.3
40.4 40.6 40.8
40.5 40.6 40.8
40.5 40.6 40.8
40.5 40.5 40.8
40.4 40.6 40.S
40.4 40.6 40.8
40.5 40.6 40.7
40.5 40.6 40.7
40.4 40.6 40.7
40.4 40.6 40.8
40.5 40.6 40.8
40.4 40.6 40.8
40.4 40.5 40.8
40.4 40.6 40.8
40.4 40.6 40.8
40.4 40.5 40.8
40.5 40.5 40.7
40.5 40.6 40.7
40.4 40.5 40.8
40.4 40.6 40.8
40.4 40.5 40.8
40.4 40.5 40.8
40.4 40.5 40.8
40.5 40.5 40.8
40.4 40.5 40.8
40.4 40.5 40.8
40.4 40.5 40.7
40.4 40.6 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.8
40.4 40.5 40.8
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.8
40.4 40.5 40.8
40.5 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7
40.4 40.5 40.7

40.6
40.6
40.6
40.6
40. 6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.5
40.6
40.6
40.6
40.6
40.5
40.5
40.5
40.5
40.6
40.6
40.5
40.5
40.5

04-06-1l93 F-8

AMPS
It I' TIME

421.04 421.11 04:03
422.16 422.30 04:04
42232 422.44 04:0'
42.20 422.86 4 :06
4E3.36 423.44 04:07
4X1.84 421.80 04:08
422. 80 422.91 04:09
4 2.64 422.76 04:10
42.72 422.86 04:11
42.00 422.15 04:12
421. 84 421.8 04: 13
422 .32 422.48 04:14
422.00 422.23 04:15
420.64 420.74 04:16
421.68 421.74 04:17
421.84 421.35 04:18
421.92 4211.95 04:19
422.16 422.26 04:20
422.32 422.38 04:21
421.76 421.83 04:22
422.00 422.14 04:23
420.00 420.13 04:24
421.76 421.87 04:2s
421.20 421.35 04:26
421.92 422.01 04:27
421 .12 421.23 04:28
420.64 420.68 04:29
420.72 420.79 04:30
420.80 420.91 04:31
420.16 420.27 04:32
420.56 420.64 04:33
419.84 420.11 04:34
421.52 421.72 04:35
420.88 421.11 04:36
421.28 421.49 04:37
420.08 420.17 04:38
420.48 420.54 04:39
419.52 419.58 04:40
419.68 419.76 04:41
419.88 418.94 04:42
419.36 419.50 04:43
419.56 418.63 04:44
418.80 419.00 04:45
418.16 418.34 04:46
416.96 417.02 04:47
416.88 416.93 04:48
418.72 418.76 04:491
417.52 417.72 04:50
418.88 419.12 04:51
418.64 418.99 04:52
419.28 419.60 04:53
419.28 419.52 04:54

418.48 418.72 04:55
420.08 420.27 04:56
421.36 421.58 04:57
420.48 420.75 04:58
420.16 420.52 04:59
419.52 419.68 05:00
420.32 420.53 05:01
422.16 422.37 05:02

COMMENTS

4-6-T3 Ca
Date -3 - 3Tested B - Date 4 -53_ Reviewed By c2 °'

-------------------------------------------------------------------------------------------------------



AMPACITY TEST.

,..POSITION I...
Trdl Twhl Tgrl Tbkl

JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-03 DATA FILE 475003no.002

POSITION 2- ,
Trd2 Twh2 Tgr2 Tbk2

,-. ,POSITION 3
Trd3 Twh3 Tgr3 Tbk3

POSITION AVG AV6 AMBIENT TEMPERATURE
Tavl Tav2 Tav3 Twave SLOPE Tail Taa2 Tam3 Taav

04-06-1993 F-9

AMPS
It I' TIME

90.5 90.3 84.3
90.5 90.3 84.3
90.5 90.3 84.3
90.5 90.3 84.3
90.5 90.3 84.3
90.5 90.3 84.3
90.5 90.3 84.3
90.5 90.3 84.3
90.5 90.3 84.3
90.5 90.3 84.3
90.5 90.3 84.3
90.5 90.3 84.3
90.5 90.3 84.3
90.6 90.3 84.3
90.6 90.3 84.4
90.6 90.3 84.3
90.6 90.3 84.4
90.6 90.3 84.3
90.6 90.3 84.4
90.6 90.3 84.4
90.6 90.3 84.3
90.6 90.3 84.4
90.6 90.3 84.4
90.6 90.3 84.4
90.6 90.3 84.4
90.6 90.4 84.4
90.6 90.3 84.4
90.6 90.4 84.4
90.6 90.4 84.4
90.6 90.3 84.4
90.6 90.4 84.4
90.6 90.4 84.4.ll 90.6 90.3 84.4
90g.6 90.3 84.4
90.6 90.4 84.4
90.6 90.3 84.4
90.6 90.4 84.4
gO.6 90.4 84.4

90.6 90.4 84.4
90.6 90.4 84.4
90.6 90.4 84.4
90.6 90.4 84.4
90.6 90.4 84.4
90.6 90.4 84.4
90.6 90.4 84.4
90.7 90.4 84.4
90.6 90.4 84.4
90.7 90.4 84.4
90.7 90.5 84.4
90.7 90.4 84.4
90.7 90.4 84.4
90.7 90.4 84.4
90.7 90.4 84.4
90.7 90.4 84.5
90.7 90.4 84.4
90.7 90.5 84.4
90.7 90.4 84.4
90.7 90.5 84.4
90.7 90.4 84.5
90.7 90.4 84.5

83.6
83.6
83.6
83.6
83.6
83.6
83.6
83.6
83.6
83.6
83.6
83.6
83.6
83.6
83.6
83.6
83.7
83.6
83.7
83.7
83.6
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.8
83.8
83.8

83.883.7a
83.8
83.883.8

83.8
83.7
83.7
83.8
83.7

90.6 89.8 84.4
90.6 89.8 84.4
90.6 89.8 84.4
90.6 89.8 84.4
90.6 89.8 84.4
90.6 89.8 84.4
90.6 89.8 84.4
90.6 89.8 84.4
90.6 89.8 84.4
90.6 89,8 84.4
90.6 89.8 84.4
90.6 89.8 84.4
90.6 89.8 84.4
90.6 89.8 84.4
90.6 89.9 84.5
90.6 89.8 84.4
90.6 89.8 84.5
90.6 89.9 84.5
90.7 89.9 84.5
90.6 89.9 84.5
90.6 89.8 84.4
90.6 89.8 84.5
90.6 89.9 84.5
90.6 89.9 84.5
90.6 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.6 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.5
90.7 89.9 84.6
90.7 89.9 84.6
90.7 89.9 84.6
90.7 89.9 84.6
90.7 89.9 84.5
90.7 89.9 84.6
90.7 90.0 84.6
90.8 90.0 84.6
90.7 90.0 84.6
90.7 90.0 84.6
90.8 90.0 84.6
90.7 90.0 84.6
90.7 90.0 84.6
90.7 90.0 84.6
90.7 90.0 84.6
90.7 90.0 84.6
90.8 90.0 84.6
90.7 90.0 84.6

LI. 78.7
83.7
83.6
83.7
83.6
83.7
83.7
83.6
83.7
83.7
83.7
83.7
83.7
83.7
8. 7
8.7

83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.7
83.783.7
83.783.7
83.7
83.7
83.7
83.8
83.7
83.7
83.8
83.7
83.8
83.8
83.7
83.7
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8
83.8

92.3
92.3
92.3
92.2
92.2
92.3
92.2
92.3
92.2
92.2
92.2
92.2
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.3
92.4
92.3
92.3
92.3
92.3
92.3
92.3
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.492.4
92.4
92.4
92.4
92.4

92. 4

91.3 85.9 85.6
91.3 85.9 85.6
91.3 85.9 85.6
91.3 85.9 85.7
91.3 85.8 85.6
91.3 85.9 85.6
91.3 85.8 85.6
91.3 85.9 85.6
91.3 85.9 85.6
91.3 85.8 85.6
91.3 85.9 85.6
91.3 85.8 85.6
91.3 85.9 85.6
91.3 85.9 85.6
91.3 85.9 85.6
91.3 85.9 85.6
91.3 85.9 85.6
91.3 85.8 B5.6
91.3 85.9 85.7
91.3 85.9 85.7
91.3 85.9 85.7
91.3 85.9 85.7
91.3 85.9 85.7
91.3 85.9 85.7
91.3 85.9 85.7
91.4 85.9 85.7
91.4 85.9 85.7
91.4 86.0 85.7
91.4 85.9 85.7
91.4 85.9 85.7
91.4 85.9 85.6
91.4 85.9 85.7
91.4 86.0 85.7
91.4 86.0 85.7
91.4 86.0 85.7
91.4 86.0 85.7
91.4 85.9 85.7
91.4 85.9 85.7
91.4 85.9 85.7
91.4 86.0 85.7
91.4 85.9 85.7
91.4 86.0 85.7
91.4 85.9 85.7
91.4 86.0 85.7
91.4 86.0 85.7
91.4 86.0 85.7
91.4 86.0 85.7
91.4 86.0 85.7
91.4 86.0 85.7
91.4 86.0 85.8
91.4 86.0 85.7
91.4 86.0 85.7
91.4 86.0 85.8
91.4 86.0 85.7
91.4 86.0 85.7
91.4 86.0 85.7
91.4 86.0 85.7
91.4 85.9 85.8
91.4 86.0 85.8
91.4 86.0 85.7

87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.3
87.2
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3

87.3
87.387.3

87.3
87.3
87.3
87.3
87.3
87.387.3

87.1 88.8 87.69 -0.11 40.4 40.5
87.1 88.8 87.69 -0.11 40.4 40.5
87.1 88.8 87.68 -0.11 40.4 40.5
87.1 88.8 87.69 -0.11 40.4 40.5
87.1 88.7 87.66 -0.12 40.4 40.5
87.1 88.8 87.69 -0.12 40.4 40.6
87.1 88.7 87.68 -0.12 40.5 40.6
87.1 88.8 87.68 -0.12 40.4 40.5
87.1 88.8 87.69 -0.12 40.4 40.5
87.1 88.8 87.70 -0.12 40.4 40.6
87.1 88.8 87.69 -0.11 40.4 40.5
87.1 88.7 87.68 -0.11 40.4 40.6
87.1 88.8 87.70 -0.11 40,4 40.6
87.1 88.8 87.71 -0.11 40.4 40.5
87.2 88.8 87.72 -0.10 40.4 40.6
87.1 68.8 87.70 -0.10 40.4 40.6
87.2 88.8 87.71 -0.10 40.5 40.6
87.2 88.8 87.71 -0.09 40.5 40.6
87.2 88.8 87.74 -0.09 40.5 40.6
87.2 88.8 87.73 -0.08 40.5 40.6
87.1 88.8 87.71 -0.07 40.5 40.6
87.2 88.8 87.73 -0.07 40.5 40.6
87.2 88.8 87.74 -0.06 40.5 40.6
87.2 88.8 87.75 -0.05 40.5 40.6
87.2 88.8 87.74 -0.05 40.5 40.6
87.2 88.8 87.75 -0.04 40.5 40.6
87.2 88.8 87.76 -0.03 40.5 40.6
87.2 88.8 87.77 -0.02 40.5 40.7
87.2 88.8 87.76 -0.01 40.5 40.6
87.2 88.8 87.76 0.00 40.5 40.6
87.2 88.8 87.74 0.01 40.5 40.6
87.2 88.8 87.75 0.01 40.5 40.6
87.2 88.8 87.77 0.02 40.5 40.6
87.2 88.8 87.77 0.03 40.5 40.6
87.2 88.9 87.79 0.04 40.5 40.6
87.2 88.8 87.76 0.05 40.5 40.6
87.2 88.8 87.76 0.05 40.5 40.6
87.2 88.8 87.77 0.06 40.5 40.6
87.2 88.8 87.76 0.07 40.5 40.6
87.2 88.9 87.79 0.08 40.5 40.6
87.2 88.8 87.78 0.09 40.5 40.6
87.2 88.9 87.79 0.10 40.5 40.6
87.2 88.9 87.80 0.11 40.5 40.6
87.2 88.9 87.80 0.11 40.5 40.6
87.2 88.9 87.80 0.12 40.6 40.7
87.2 88.9 87.81 0.13 40.6 40.6
87.2 88.9 87.81 0.14 40.5 40.7
87.3 88.9 87.82 0.15 40.5 40.6
87.3 88.9 87.83 0.15 40.6 40.6
87.3 88.9 87.83 0.16 40.5 40.6
87.3 88.9 87.82 0.16 40.5 40.7
87.3 88.9 87.82 0.17 40.5 40.6
87.3 88.9 87.84 0.17 40.5 40.7
87.3 88.9 87.83 0.17 40.5 40.6
87.3 88.9 87.83 0.18 40.5 40.7
87.3 88.9 87.83 0.18 40.5 40.6
87.3 88.9 87.82 0.18 40.5 40.7
87.3 88.9 87.83 0.18 40.5 40.6
87.3 88.9 87.84 0.18 40.5 40.6
87.3 88.9 87.83 0.18 40.6 40.6

COMMENTS

Tested By -o Oate. ,4 ii- f Reviewed By - - ------- ate3

40.7
40.7
40.7
40.7
40.7
40.7
40.7
40.7
40.8
40.7
40.7
40.7
40.7
40.7
40.7
40.8
40.7
40.8
40.7
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.9
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.840. 8
40. 8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.8
40.9
40.940.9
40.8
40.8

40.5
40.5
40.5
40.5
40.5
40.5
40.6
40.6
40.6
40.6
40.5
40.6
40.6
40.5
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.6
40.7
40.6
40.7
40.6
40.6
40.6
40.6
40.6
40.6
40.7
40.6
40.7
40.6
40.7
40.6
40.6
40.7
40.6
40.6
40.7
40.7
40.7
40.7
40.7
40.7
40.7
40.7
40.7
40.7
40.7
40.7
40.7
40.7
40.6
40.7

421.68
421.92
422.32
422.16
422.24
422.16
424.96
424.16
423.36
423.76
423. 6E
424.64
425.20
424. 80
424. 80
424.72
423.68
424.16
422.72
426.56
425.44
426.00
424.96
423.60
424.00
424.56
423.92
424.80
424.32
424.80
423. 84
423.92
423.92
424.16
422.88
424.48
425.76
425.84
425.52
424.80
425.44
426.48
425.76
426.16
424.32
425.92
424.56
425.28
424.08
424.32
424. 08
424.08
424. 48
423.84
423.60
424.56
424.16
423.68
422.48
422.16

421.87 05:03
422.06 05:04
422.49 05:05
422.32 05:06
422.58 05:07
422.29 05:08
425.35 05:09
424.50 05:10
423.72 05:11
424.10 05:12
423.81 05:13
424. 97 05:1-
25.49 0':15

424.95 05:16
425.01 05:17
425.12 05:18
424.08 05:19
424.52 05:20
422.90 05:21
426.93 05:22
425.79 05:23
426.38 05:24
425.36 05:25
423.95 05:26
424.40 05:27
424.95 05:28
424.24 05:29
425.20 05:30
424.63 05:31
425.10 05:32
424.24 05:33
424.17 05:34
424.20 05:35
424.55 05:36

424.82 05:38
426. 13 05:39
426.17 05:40
425.94 05:41
425. 02 05: 42
425.76 05:43
426.80 05:44
42i.89 0'5:4'
426.41 05: 46
424.74 05:47
426.25 05:48
424.83 05:49
425.50 05:50
424.34 05:51
424.41 05:52
424.51 05:53
424.31 05:54
424 .67 05: 55
424.2 05: 56
423.96 05:57
424.81 05:58
424.52 Q:5:59
423.82 06:0dQ
422.53 06:01
422. 3 06:02



AMPAITY EST. JOB NUMBER 93-0501. SAMPLE NUMHBEtR 93-0501-04 DATA FILE 475004no.001042-93FO

___POSITION 1I__
Trdl Twhl Tgrl Tbk1

89.2 91.9 86.3 85.7
89. 91.93 86. 35.7
89.3 91.9 86.24 85.8
89j.3 91.9 86.3 5. 7

8939. 6.3 85,.7
89. 391.9 86.3 85.7
893.291.9896.3 85.7
89.2; 91.9 86.3' 85.7
89.3 91.9 86.3 85.8
89.311 91.9 86.3 85.7-
89.3 91.9 86.3 85.7
89.3 91.q986.3 85.7
89.3 911.9 86.3 85. 7
89.3 91.9 86.3 85.7
89.3 91;,9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3) 91.9 86.3 85.8
89.3 931.9 86.3 85.7
89.3 91.9 86.3 85.8
89.3 91.9 86. 385.8
089.3 91.9 86." 85.8
89.3 91.9 86.3 815.8
89.3 91.9 36.3 85.8
29.31 91.9 86 .3 2.
8:. 3, 91.9 86.3 25.
29.3 31.9 86. 85.8

8 .31. 86385.7
89.3 91.9 86.3 8 5 .8
89.3~ 91.9 86.3 85.8
89.3 91.9 86.3 85.8S 9391.9 86.3 8.8
89.3 91.3986.3 85.8
89.3 91.9 86.3 85.8
89.13 91.9 86.3 85.8
89.3 91.5 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.7
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8

89391.9 86385.8
89.3 91.9 8W6.3 85.8
89.3 91.9 86. 385.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91986.2 85j.8
89.3 91., 86.3 35.8
89.3 91.9 86.3 85.7
89.3 91.9 86.3 35.7
89.3 91.9 86.3 85.8
89.3 91.9896.3895.7
89.3 91.9 86.0385.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8

___POSITION 2
Trd2 Twh2 rgr2

B8.3 90.5 25.1 34.1
28.3 90.5 25.1 84.1
88.3 90.5 85.1 84.1
88.3 90.5 815.1 84.1
88.3 9.0.5 8:.1 i84.1
88.1 ' 05 585.11 84.1
88.3 90.5 95.1 84.1
88. 3 90.5 85.1 84.1
88.3 90.5 85.1 84.1
88.3 930.5 85.1 84.1
28.3 90.5 85.1 84.1
88.3 90.5 85.1 84.1
88.3 90.5 85.1 84.1
88.3 90.5 85.1 84.1
88.3i 90.5 85.1 84.1
88.3 90.5 85.1 84.2
88.311 90.5 85.1 84.1
88.3 90.5 85.1 84.2
88.3 90.5 65.1 84.1
88.3 90.5 85.1 84.2
88.3 90.5 85.1 84.1
88.3 90.5 25.1 84.2
88.3 910.5 85.1 84.1
88.3 905 5.1 34.2)
88.3 90.5 85.1 84.1

88390.5 Sq.' 84.2
88.3 905 8512.
88.3 90.58.142
88.3 90.5 85.1 84.1
88.3 90. 5 85.1 84.1
88.3) 90.5 85.1 84.1
88. 9 05 585.1 84.1
88.3 90.5 85.1 34.2
88.3 90.5 85.1 84.2)
88.3 90.5 85.1 84.2)
88.13 90.5 85.1 84.!
88.3 90.5 85.1 84.2
88.3 90.5 85.1 84.2
88.3 90.5 85.1 84.1
88.3 90.5 85.1 84.1
88.3 90.5 85.1 84.2
88.3 90.5 85.1 84.2
88.3 90.5 85.1 84.2
88.3 90.5 85.1 84.2
88.3 90.5 85.1 84.2
88.13 90.5 85.1 84.2
88.3 90.5 85. 184.2
88.3 90.5z 85.1 84.2
88.3 90.5 85.1 84.1
88.3 90.5 85.1 84.2
88.3 90.5 85.1 84.2
88.3 90.5 85. 1 8d.
88.3~ 90.5 85.1 84.1
88.3 90.4 85.1 84.1
88.3 90.5 85.1 84.1
88.3 90.5 85.1 84.1
88.3 90.5 25.1 84.1
8.2 9 0.5 85.1 84.1
88.3 90.5 85.1 84.1
88.3 90.5 85.1 84.1

__POSITION 3 POSITION AVG AVG AMBII
Tbk2 Trd3 Twh3 Tqr3 Tbk3 Tavl Tav2 Tav3 Twave SLOPE Tail

86.8 89.5 34.6 84.6 88.3 87.0 86.4 87.222
86.8 89.5 34.6 84.6c 88.31 87.0 26.4 87.237
86.9 29.5 84.6 84.6 88.3 87.0 86.4 87.24
86.8 89.5 84.6 84.6 88.3 87.0 86.4 87.23
86.8 89.5 84.6 84.6 88.3 87.0 86.4 87.23
816.8 89.5 84.6 84.6 88.3 87.0 86.4 27.23a
86.8 89.5 84.6 8"1.6 88.3 87.0 86.4 87.23
86.8 89.5 84.6 84.6 88.3 87.0 86.4 87.22
86.8 89.5 84.6 84.6 88.3 87.') 86.4 87.23
86.8 89.5: 84.6 84.6 88.3 87.0 86.4 87.23
36.8 89'.5 84.6 84.6 88.3 87.0 86.4 87.23
86.8 89.5 84.6 84.6 88.3 87.0 86.4 87.24l
86.8 89.5 84.6 84.6 88.3 87.0 86.4 87.24
86.8 89.5 84.6 84.6 88.3 87.0 86.4 87.23
86.9 89.5 84.6 .84.6-88.3 87.0 86.4 87.23
86.8 89.5 84.6 84.6-88.3 87.0 86.4 87.25
86.9 89.5 84.6 84.6 88.3 87.0 86.4 87.25
86.8 891.5 84.6 814.7 S8.3 87.0 86.4 87.24
86.8 89.5 84.6 84.6 88.13 87.0 86.4 87.23l~
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.26
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.25
86.9 89.5 84.6 84.7' 8~8.3a 87.0 86.4 87.26
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.2
86.9 89.5~ 84.6 84.7 88.3 87.0 216.4 87.25
86.9 89. 84.7 24.7 88.3 87.0 86.4 87;.24'
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.2-6
86.9 89.5 34.6 84.7 88.3 87.0 86.4 87.215
86.8 89.5 84.6 84.7 88.3 87.0 86.4 87.23
86.8 89.5 84.6 84.7 88.3 87.0 86.4 87.24
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.24
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.24
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.2)5
86.9 89.5 8464.7 88.3 87.0 86.4 87.26E
86.9 89.5 84.7 84.7 88.3 87.0 86.4 87.25
86.9 89.5 84.6 84.7 88.3j 87.0 86.4 87.25
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.25
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.25
86.9 89.5 84.6 84.7 88.13 87.0 86.4 87.2;5
86.8 89.5 84.6 84.7 88.3 87.0 86.4 87.24
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.24
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.24
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.2)6
86.9 89.5 84.6 84.7 88.3j 87.0 86.4 87.~25
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.26
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.2~7
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.26
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87'.2L6
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.26
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.24
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.2)4
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.24
86.9 89.5 84.6 84.7 88.3 87.0 26.4 87.2L4
86.9 89.5 84.6 84.7 88.3 87.0 26.4 87.24
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.23
86.8 89.5 84.6 84.7 88.3 87.0 86.4 87.23
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.24
86.9 89.5 84.6 84.7 88.3 37.0 86.4 87.23
86.9 89.5 84.6 84.7 88.3 87.0 86.4 87.23
86.9 89.5 84.6 84.7 88.33 87.0 86.4 87.24
36.9 89.5 84.6 84.7 88.3 87.0 86.4 87.25

ENT TEMPERATURE
Tam2 Tam3 Taav

0.07 41.0 41.) 41.0 41.0
0.1)7 41.0 41I.0 41.0 41.0
0.07 40.9 41.0 401. 940.3
0.07 41.0 41.0 41.0 41.0
0.07 40.9 41.0 41.0 41.0
0.017 41.0 41.0 40.9j 40.9
0. 07 40.9 41.0 40.9 40.9
0.06 41.0 41.10 40.9 40.9
0.06 41.0 41.0 41.0 41.0
0.06 40.9 41.0 40.9 40.9
0.06 41.0 41.0 40.9 41.0
0.06 40.9 41.0 40.9 41.0
0.06 41.0 41.0 411.0 41.0
0.06 40.9 41.0 41.03 41.0
0.05 41.0 40.9 40.9 40.9
0.05 41.0 41.0 41.0 41.0
0.06 41.0 41.0 41.0 41.0
0.06 41.0 41.0 41.0 41.0
0.05 41.0 41.0 41.0 41.0
0.06 41.0 41.0 41.0 41.0
0.06 41.0 40.9 41.0 41.0
0.06 41.0 40.9 41.0 41.0
0.06 41.0 41.0 41.10 41.0

0.05 410. 41I.! 410. 41.0
0.05 40.9 41.0 41.1 41.0
0l.05 41.0 40.91 41.0 41.0)
0.05 41.0 41.0 41.0 41.0
0.05 41.0 41.0 41.1 411.0
0.05 4.0. 41.0 41.0 41.0
0.05 41.9 41.0 41.1 41.0
0.05 41.0 41.0 41.0 41.0
0.05 41.0 41.0 41.0 41.0
0.05 41.0 410. 41.0 41.0
0.04 41.0 41.0 41.0 41.0
0.04 41.0 41.0 41.0 41.0
0.05 41.0 41.0 41.0 41.0
0.05 410. 41.0 41.0 41.0
0.04 41.0 41.0 41.0 41.0
0.04 41.0 41.0 410. 41.0
0.04 41.0 41.0 41.0 41.0
0.05 41.0 41.0 410. 410.
0.04 41.0 41.0 41.9 41.0
0.04 41.0 41.0 41.0 41.0
0.05 410. 411.0 41.1 41.0
0.05 40.9 41.0 41.0 41.0
0.05 41.0 41.0 41.0 41.0
0.04 41.0 41.0 41.0 41.0
0.04 41.0 41.0 41.0 41.0
0.04 41.0 41.0 410. 41.0
0.04 410. 41.0 41.0 41.0
0.04 40.9 41.0 41.0 41.0
0.04 40..0 41.0 41.1 41.0
0.03 41.0 410. 41.1 41.0
0.02 41.0 41.0 41.1 41.0
0.02 41.0 41.0 41.0 41.0)
0.02 40.9 41.0 41.0 41.0
0.02 41.0 41.0 41.0 41.0
0.01 41.0 410. 41.0 41.0
0.01 41.0 40.9 41.1 41.0

it
AMPS

I I TIME

4211.04 423,!. 51
421.68 423.91 04-l"
421.84 42'4.44 04 :'4
421.52 423.9 l4:.5

421.2.0 423.51 0'4 6 -F'
421.04 4237.8 "I 4.07
420.4042.30428~
420.88 423.37 04:19
42:0.96 4231.31 0430o
420.08 422.62 04:311
420.32 422.4 04~
419.44 421.81 04:33
420.08 422Y.47 04:34
42~0.80 423.11 04:335
420.32 422.79 04:36
420.08 422.51 04:37
420.08 422.54 04:38
42 0.40 422.86 04:39
420.88 423.30 04:40
419.68 422.09 04:41
420.80 423.08 04:42
419.60 422.09, 04:43
420.32 4212.83 04:44
419.60 421.98 04:45
420.00 422.47 04:46
419.62 422.13 04:47
419.76- 422.33 04:48
419.36 422.06 04:49
420.24 4221.68 04:50
420.08 422 .66 04:51
420.08 422.63' 04:52
419.60 420 804: 53
419.60 422.20 04:54
420.08 422.6 04:5
420.08 422.62 04:56
419.92 422.4'1 04:'57
419.44 421.95 04:58
418.32 420.87 04:59
420.08 422.46 05:0'0
420.56 423.06 05:01
420.08 422.132 05:02
419.92. 422.45 05:0'3
418.96 421'.37 05:0'4
420.08 422.48 05:05
419.76 422.15 05:06
418.96 421.39 05:07
420.00 422.37 05:08
L419.52 422.05 05:09

420.40 422.77 05:10
419.28 421.75 05:11
418.56 420.89 05:12)
418.32 420.97 05:13~
418.56 421.20 05:14
419.44 422.15 05:15
419.92 422.46 05:16
421.210 423.69 05:17
421.12 423.66 05:18
421.44 424.05 05:19
420.40 422.90 05:20

COMMENTS

Tested By 4 ~t .. Date'/ 4 -`'3 Reviewied By Date4f

04-02-1993 F-10AMPACITY TEST.

Date q _�



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-04 DATA FILE 475004no.001

- _POSITION I - __POSITION 2
0 Trdl TwhI Tgrl Tbkl Trd2 Twh2 Tgr2 Tbk2

_ POSITION 3 POSITION AVG AVG
Trd3 Twh3 Tgr3 Tbk3 Tavl Tav2 Tav3 Twave SLOPE

AMBIENT TEMPERATURE
Taml Tam2 Taa3 Taav

39.2 91.9 36.3 85.839.2 91.9 86.3 35.8
39.3 91.9 86.3 85.89.3. 91.3 26.3 3s.i

89.3 91.9 86.3 35.3

893.3q 1.9" 86.3 8.8
39.13 91.9 86.3 35.8
89.39.8.8.
89.3 31.9 3 6.3 35.3
89.3j 91.9 86.3 85.a
89.3 92.0 86.3 85.339.3 91.9 36.3 35.8
89.3 92.9 36.3 35.3
89.3 91.9 86.3 85.3
839.3 91.9 86.3 85.8
89.3 91.9 36.3 85.3
89.3 91.9 86.3 85.&
89.3 91.9 36.3 85.3
89.3 91.9 86.3 85.8
39.3 91.9 96.3 85.8
39.3 91.9 26.3 85.3
69.3 91.9 86.3 35.8
9H.3 91.9 36.3 85.6
89.3 91.9 36.3 85.8
39.3 91.9 36.3 85.3
89.3 91. 986.3 35.2
39.3 91.9 86.3 85.3
89.3 91.9 86.3 85.8
39.3 91.9 36.3 95.3
9.21 91.9 36.3 85.8

ss3 331.9 86.3 85.8
P. 91.9 86.3 85.8
89^3 31.9 36.3 5.8
39.3 91.9 36.3 35.7
39.3 91.9 86.3 s 5.3
89.3 91.9 86.3 85.7
99.3 91.9 86.3 65.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 95.3
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
39.3 91.9 86.3 85.6
89.3 91.9 86.3 85.8
89.3 91.9 86.3 35.8
89.3 91.9 86.3 35.8
89.3 91.9 6.3 85.8
39.3 91.9 86.3 85.8
39.3 91.9 86.3 85.8
89.3 91.9 8a.3 85.8
89.3 91.3 35.3
89.3 91.9 86.3 85.8

39.3 91.9 36.3 25.3

89.3 91.9 86.3 35.8
89.3 91.9 36.3 85.8

39.3 91.9 86.3 85.8

89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8

38.3 90.5 35.1 84.1
38.3 80. 4 85.1 84.!
938.3 90.5 35.1 84.2
88.3 90.5 35.1 84.2
88.3 90.5 85.1 34.1
88.3 90.5 35.1 84.2
38.3 90.5 85.1 84.
88.3 90.5 35.1 84.2
83.3 90.5 85.1 84.2
88.3 90.5 35.1 84.
68.3 90.5 85.1 84.
88.3 90.5 85.1 84.2
s8.3 90.5 35.1 84..
88.3 90.5 85.1 84.1
88.3 90.5 85.1 64.2
88.3 90.5 85.1 S4.2
38.3 90.5 95.1 94.1
88.3 90.5 35.1 84.2
88.3 90.5 85.1 84.1
88.3 90.5 85.1 84.2
83.3 90.5 85.1 84.2
88.3 90.5 3.! 34.2
38.3 90.5 2.1 84.2
38.3 90.5 35.1 84.
88.3 90.5 35.1 94.2
38.3 90.3 S.l 184.
38.3 90.5 5.134.2
38.3 90.5 85.1 84.2
38.3 90.5 65.1 84.2
88.3 90.4 85.1 84.1
88.3 90.4 85.1 84.1
88.3 90.4 85.1 84.2
88.3 90.5 85.1 84.1
88.3 90.4 85.1 84.2
88.3 90.5 85.1 84.1
88.3 90.4 85.1 84.1
88.3 90.4 85.1 84.1
88.3 90.5 85.1 84.2
38.3 90.5 35.1 84.2
88.3 90.4 85.1 84.1
88.3 90.5 85.1 84.1
88.3 90.5 35.1 84.1
88.3 90.5 65.1 84.2
88.3 90.5 85.1 84.1
88.3 90.5 85.1 84.2
88.3 90.5 85.1 84.288.3 90.5 85.1 84.288.3 9 0.5 SD.1 84.2
68.3 90.5 85.1 84.2
88.3' 90.5 85.1 84.2
68.3 90.5 85.1 84.2
88.3 90.5 85.1 34.238.3 90.5 35.1 84.2
88.3 90.5 85.1 84.1
38.3 90.5 85.1 24.2
88.3 90.5 85.1 34.1
88.3 90.45 85.1 64.2

88.3 90.5 85.1 84.2
88.3 90.5 85.1 84.2

88.3 90.5 85.1 84.1

36.9 89.5 984.6 04.7 38.3 37.0 86.4 37.24 -1.01 ll.Q 40.9 41.1 41.'36.9 39.5 84.6 34.7 38.3 87. 86.4 27.23 0.01 41.0 41. 0 41.0 41.036.9 39.5 34.6 84.7 38.3 37.0 86.4 37.25 d.01 41.0 41.0 41.0 41.086.9 89.5 84.6 84.7 39.3 37.0 86.4 a7.25 0.01 41.0 41.0 4 1.1 41 .86.9 89.5 24.6 S4.7 83.3 37.0 36.4 37.24 i.01 41.0 41.0 41.0 41.036.9 39.5 34.6 84.7 38.3 97.0 86.4 87.25 0.01 41.0 41.0 41.0 41.036.9398.5 84.6 84.7 38.3 87.0 86.4 37.25 0.01 4.0 41.0 41.0 41.036.9 89.5 94.6 94.7 88.3 87.0 86.4 37.25 0.00 41.0 41.0 41.0 41.036.9 89.5 84.6 34.7 39.3 87.0 96.4 37.26 0.01 41.0 41.0 41.0 41.036.9 89.5 84.6 84.7 88.3 87.0 96.4 37.25 0.00 41.0 41.0 41.0 41.036.9 89.5 84.6 84.7 63.3 87.0 86.4 97.27 0.00 41.0 41.0 41.0 41.086.9 89.5 84.6 84.7 88.2 87.0 96.4 87.25 0.00 41.0 41.0 41.1 41.036.9 39.5 84.6 84.7 38.3 37.0 36.4 37.26 0.00 41.0 41.1 41.1 41.186.9 89.5 84.6 34:7.88.3 87.0 86.4 37.25 0.00 41.0 41.1 41.0 41.036.9 89.5 84.6 84.7 38.3 37.0 86.4 87.26 0.00 41.0 41.0 40.9 41.136.9 89.5 84.6 84.7 98.3 87.0 36.4 37.25 0.00 41.0 41.0 41.1 41.086.9 89.5 84.6 84.7 88.3 87.0 86.4 87.25 0.00 41.0 41.0 41.1 41.196.9 39.5 84.6 84.7 88.3 87.0 86.4 37.25 0.00 4.1 41.0 41.0 41.086.9 89.5 84.6 84.7 88.3 87.0 86.4 87.24 0.00 41.0 41.1 41.0 41.186.9 89.5 84.6 34.7 88.3 87.0 86.4 87.25 0.00 41.0 41.1 41.0 41.036.9 89.5 84.6 84.7 33.3 87.0 36.4 37.25 0.00 41.0 41.0 4.1 41.086.9 89.5 84.6 84.7 88.3 87.0 86.4 37.26 0.01 41.0 41.0 41.0 41.086.9 89.5 34.6 84.7 68.3 87.0 36.4 37.25 0.01 41.0 41.0 41.0 41.0
36.9 89.5 84.6894.7 38.3 7.0 6.4 S7.25 0~il4.0141.041.041.1 41.0i36.9 89.5 94.6 84.7 88.3 97.0 36.4 37.25 0.01 41.1 41.0 41.1 41.036.9 3S.5 84.6 84.7 38.3 87.0 86.4 37.24 0.01 41.0 41.0 41.0 41.036.9 39.5 34.6 34.7 88.3 37.0 36.4 87.24 0.001 41.1 41.0 41.0 41.026.9 89.5 84.6 84.7 88.3 87.0 86.4 37.24 0.00 41.0 41.0 40.9 41.086.9 89.5 24.6 84.7 I8.3 87.0 86.4 37.25 0.00 41.0, 41.0 41.; . 41.096.9 89.5 84.6 84.7 88.3 37.0 86.4 87.23 0.01 41.0 41.0 41.0 41086.9 89.5 34.6 84.7 38.3 87.0 86.4 87.23 -0.00 41.0 41.0 41.1 41.086.9 89.5 84.6 84.7 88.3 87.0 86.4 87.23 -0.00 41.0 41.1 41.0 41.086.9 89.5 84.6 84.7 88.3 97.0 86.4 37.23 -0.00 41.0 41.1 41.0 41.086.9 89.5 84.6 84.7 38.3 37.0 86.4 87.23 -0.0 1 41.1 41.0 41.0 41.086.9 89.5 84.6 84.7 88.3 87.0 86.4 87.24 -0.01 41.0 41.0 41.0 41.086.9 89.5 84.6 84.6 88.3 87.0 86.4 87.23 -QI 0.0 1 41.0 41. 0 41. 1.86.9 89.5 84.6 34.7 98.3 87.0 86.4 87.24 -0.01 41.0 41.0 41.1 41.086.9 89.5 84.6 84.7 88.3 87.0 86.4 87.25 -0.01 41.0 41.0 41.1 41.086.9 39.5 34.6 84.7 88.3 87.0 86.4 87.25 -0.01 41.0 41.0 41.1 41.086.9 89.5 84.6 84.7 88.3 87.0 86.4 87.23 -0.01 41.0 41.0 41.0 41.086.9 89.5 84.6 84.7 68.3 87.0 86.4 87.25 -0.01 41.0 41.0 41.086.9 89.5 84.6 84.7 8.3 87.0 86.4 87.24 -0.01 41. 0 41. 0 40.9 41.086.9 89.5 84.6 864.7 8.3 87.0 86.4 67.25 -0.01 41.0 41.0 41.0 41.086.9 99.5 8 4.6 84.7 88.3 87.0 86.4 87.24 -0.01 41.0 41.0 41.1 41.036.9 89.5 84.6 84.7 88.3 87.0 86.4 87.25 -0.00 41.0 41.1 41.1 41.086.9 89.5 84.6 84.7 98.3 87.0 86.4 97.26 -0.00 41.0 41.1 41.1 41.086.9 89.5 84.6 84.7 88.3 87.0 86.4 87.26 O 0.0 41.1 41.1 41.0 41.186.9 89.5 8 4.7 8 4.7 38.3 8 7.0 86.5 87.27 0.01 41.0 41.1 41.0 41.03 6.9 89.5 84.6 3 4.7 88.3 87.0 86.4 3 7.25 Q 0.00 4l.0 41.1 41.0 41.086.9 89.5 84.6 8 4.7 88.3 8 7.0 86.4 7.2 6 Q 0.01 41.0 41.0 41.0 41.086.9 89.5 8 4.7 84.7 38.3 87.0 86.4 87.27 0.01 41.0 41.0 41.0 41.08 6.9 39.5 34.6 84.7 38.3 87.0 86.4 87.26 Q 0.0 41.0 41.0 41.1 41.186.9 89.6 84.6 3 4.7 88.3 3 7.0 86.4 3 7.27 -0.01 41.0 41.0 41.1 41.086.9 8 9.5 34.6 84.7 88.3 87.0 36.4 7.;.2 0.01 41.0 41.0 41.0 41.08 6.9 89.5 84.6 84.7 88.3 87.0 86. 87.4 17 0.01 41.0 41.1 41.0 41.086.9 89.5 84.6 3 4.7 38.3 87.0 86.4 87.24 0.01 41.0 41.0 41.0 1,36.9 89.5 84.6 8 4.7 9 8.3 67.0 86.4 87.24 0.00 41.0 41.0 41.1 41.086.9 89.5 84.6 84.7 8 8.3 87.0 86.4 87.26 0.00 41.0 41.0 41.1 41.08 6.9 9 9.5 9 4.6 84.7 88.3 67.0 8 6.4 87.26 0.00 41.0 41.0 41.0 41.036.9 9 9.5 8 4.6 84.7 88.3 87.0 86.4 9 7.25 0.00 41.0 41.0 41.0 41.0

42 .52 4'1. i!5:7-

41'f '~4 2.96 0'4 i
420. 08 4' 7ir 05*'5

420.248 422.94 05:29
418).38 421.39 05:30

429. 72 423.37 05:25

419.84 422.62 05:32
420.06 422.3 05:2
418.68 4221.32 05:34
419.52 421.57 05:31419.44 4-22.0 05:36
420.00 422.14 0;5:3
419.92 422.54 Q05:34
419.52 421.73 05:35
419.44 422.78 05:06
420.04 422.65 05:37
419.72 422.513 05:48
419.94 421.73 05:43j
413.98 420.67 05:40
419.04 41.65 05:41
419.76 422.40 05:42
419.44 421.79 05:43
418.16 421.325 5:'49
4187.3 420.34 05:5
416.90 419.3 8 05:46
419.76 422.70 05:47
419.20 4221.7 05:48

418.64 421.32 05: 49
418.44 422.07 05:54
417.04 412.81 05:51
419.12 421.73 05:52
419.68 422.31 05:57i 19.44 422.07 05:54
420.00 422.61 05:55
419.44 421.53 05:56
419.92 422.39 05:57
42Q .00 422.61 05:53
419.92 422.53 05:02
421.36 423.98 06:03
4i2l1.2 422.40 06:01
4 21.9 424.133 06:0
421.44 423.92 06:06
420.92 424.54 06:d4
421.46 424.10 06:05
420.80 423.50 06:09

419.68 422.22 06:10
419.76 422.19 06:11
419.20 421.96 06:12
419.60 4227 .17l 06: 13
420.24 422.98 06:14
42.8 42. S 6:15419.92 422.5 6 06:16
419.9 2 4 22.6 3 06:17
422.40 424. 91 06:181
422.48 425.10 06:15
422 .32 424.79 06:20

COMMENTS

Tested By Date i41-- 3 Reviewed By u e 1 -At Date Lt4 - 4-E

AMPS
It I' TIME

04-02-1993 F-1AMPAC ITY TESTr.



SAMPLE NUMBER 93-0501-04 DATA FILE 475004no.001

- POSITION I_ - POSITION 2 _ - POSITION 3 POSITION AVG AVG AMBIENT TEMPERATURE
Trdl Twhl Tgrl Tbkl Trd2 Twh2 Tgr2 Tbk2 Trd3 Twh3 Tr#3 Tbk3 Tavi Tav2 Tav3 Twave SLOPE Tael Taa2 Tam3 Taav

AMPS
I' TIME

89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
39.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 92.0 86.3 85.8
89.3 91.9 86.3 85.8
89.3 91.9 86.3 85.8
89.3 92.0 86.3 85.8
89.3 92.0 86.3 85.8
89.3 92.0I 8,6.3 85.L8
89.3 91.9 86.3 85.8
89.3 92.0 86.3 85.8
99.3 92.0 86.4 95.2
89.3 92.0 86.3 85.8
89.3 92.0 86.4 85.8
89.3 92.0 86.3 85.8
89.3 92.0 86.4 85.8
89.3 92.0 86.3 85.8
89.3 92.0 86.3 85.8
89.3 92.0 86.3 85.8
89.3 92.0 86.3 85.8
89.3 92.0 86.3 85.8
89.3 92.O 86.4 85.8
89.3 92.0 86.3 85.8
89.3 92.0 96.3 85.8
89.4 92.0 86.4 85.8
89.3 92.0 86.3 85.8
89.4 92.0 86.4 85.8
89.4 92.0 86.4 85.8
89.3 92.0 86.3 85.8
89.3 92.0 86.3 85.8
89.3 92.0 86.3 85.8
89.3 92.0 26.3 85.8
89.3 921.0 86.3 85.6
89.3 92.0 86.3 85.8
89.3 92.0 86.3 35.8
89.3 92.0 86.3 35.8
89.3 92.0 86.3 85.8
89.3 92.0 86.3 85.8
83.3 92.0 86.3 85.8
39.2 92.0 86.3 9.5
89.3 92.0 86.3 85.2

39.3 92.0 26.3 zs.3
89.3 92.0 86.3 85.8
89.3 91.9 86.3 85.7
89.3 91.9 86.3 85.8
89.3 92.0 86.3 85.7
89.3 91.9 86.3 85.8
89.3 92.0 86.3 85.7
89.3 92.0 86.3 8.5
89.3 91.9 86.3 a5.7
89.3 94.0 86.3 85.7
89.3 91.9 86.3 35.7
89.2 91.9 86.2 85.7
89.391.9 86.3 85.7
89.3 91.9 96.2 85.7
89.3 91.9 86.3 85.7
89.2 91.9 B6.2 85.7

s8.3 90.5 85.1
88.3 90.5 85.1
88.3 90.5 85.1

88.3 90.5 25.1
88.3 90.5 85.1
88.3 90.5 85.1
88.3 90.5 85.1
88.3 90.5 85.1
88.3 90.5 85.1
88.3 90.5 85.1
28.4 90.5 85.1
88.3 90.5 85.1
88.3 90.5 85.1
88.3 90.5 85.1
38.4 90.5 85.1
88.4 90.5 85.1
88.4 90.5 85.1
88.3 90.5 85.1
88.4 90.5 95.1
88.3 90.5 85.1
88.4 90.5 85.1
88.3 90.5 85.1
88.4 90.5 85.1
88.4 90.5 85.1
88.4 90.5 85.1
80.4 '0.5 85.1
88.4 o0.5 95.1
88.4 90.5 85.1
88.4 90.5 85.1
88.4 90.5 85.1
88.4 90.6 85.1
88.4 90.5 85.1
88.4 90.5 25.1
88.4 90.5 85.1
88.4 90.5 85.1
88.4 90.6 85.1
88.4 90.5 85.1
88.4 90.5 85.1
38.4 90.6 85.1
88.4 90.5 85.1
88.3 90.s 85.1
88.3 90.5 85.!
38.3 90.5 85.1
88.3 9 0.5 85.1
88.3 90.5 85.
88.3 90.5 85.1
88.3 90.5 95.1
88.3 90.5 85.1
88.3 90.5 85.1
88.3 90.5 85.1
88.3 90.5 85.1
88.3 0 .5 85.1
88.3 90.5 85.1
88.3 90.5 85.1
88.3 90.5 85.0
88.3 90.4 82.0
2s.3 90.5 S-.0
88.3 90-.5 8sq.
889.3 90.,5 85.0
82.3 90.4 85.0

84.2
84.2
84.2
84.2
84.2
84.2
84.2
84.2
84.2
84.2
84.2
84.2
24.2
84.2
24.2
84.2
84.2
84.2
24.2
84.2
84.2
84.2
84.2
84.2
84.2
84.2
84.2
834.2
84.2
84.2
84.2
84.2
24.2
84.2
84.2
84.2

84.2
84.2
84.2
84.2
84.2

24.2
84.2
84.1
84.1
84.2
84.1
84.1
34.1
84.1
84.1
84,1
84.1
84.1
24.1
84.1
84.1

86.9 89.5 84.6 24.7 88.3
86.9 89.5 84.6 84.7 88.3
36.9 89.5 84.6 84.7 88.3
86.9 89.5 84.6 84.7 88.3
86.9 89.6 84.7 84.7 88.3
86.9 89.6 84.7 84.7 88.3
86.9 89.6 84.7 84.7 88.4
86.9 895.6 84.7 84.7 88.3
86.9 89.6 84.7 84.7 88.4
86.9 93.6 84.7 84.7 88.4
86.9 39.6 24.7 84.7 88.4
86.9 89.6 84.7 84.7 88.4
86.E 89.5 94.7 84.7 88.3
86.9 39.6 84.7 84.7 88.3
86.9 89.6 84.7 84.7 88.4
86.9 89.6 84.7 84.7 88.4
87.0 99.6 84.7 84.8 88.4
86.9 89.6 84.7 84.7 88.4
86.9 89.6 84.7 84.7 88.4
87.0 89.6 84.7 84.7 88.4
86.9 89.6 84.7 84.7 88.4
86.9 89.6 84.7 84.7 88.3
87.0 89.6 24.7 84.7 88.4
86.9 89.6 84.7 84.7 88.4
37.0 89.6 84.7 84.7 98.4
87.0 89.6 84.7 84.7 88.4
86.9 89.6 84.7 94.7 88.4
87.0 89.6 84.7 84.7 88.4
86.9 89.6 84.7 84.7 88.4
87.0 89.6 84.7 84.7 88.4
87.0 89.6 84.7 94.7 88.4
86.9 89.6 84.7 84.7 88.4
86.3 89.6 84.7 84.7 88.4
86.9 89.6 84.7 84.7 88.4
86.9 89.6 84.6 84.7 88.4
86.9 89.6 84.7 84.7 88.4
86.93 89.6 84.7 84.7 88.4
86.9 89.6 84.7 84.7 88.4
87.0 H2.6 24.7 84.7 88.4
86.9 89.6 84.7 84.7 88.4
86.9 89.6 24.7 84.7 88.3
865 89.6 24.6 84.7 28.2
86.9 89.6 84.6 84.7 88.3
86.9 83.6 84.6 S4.7 88.3
86.9 39.6 24.6 24.7 88.3
86.9 89.6 84.6 84.7 88.3
86.9 89.5 84.6 84.7 88.3
86.9 89.5 84.6 84.7 88.3
86.9 89.5 84.6 84.7 88.3
86.9 89.5 84.6 84.7 88.3
86.9 89.5 84.6 84.7 88.3
86.9 89.5 84.6 84.7 88.3
86.9 89.5 84.6 84.7 88.3
86.9 89.5 84.6 84.7 88.3
86.93 9.5 84.6 84.6 88.3
86.8 89q.5 84.5 84.6 88.3
86.9 89.5 24.6 84.6 88.3
86.8 89.5 84.6 84.6 88.3
86.9 89.5 84.6 84.6 88.3
86.8 89.5 84.5 84.6 a8.3

87.0 86.4 87.25 0.00 40.9 41.0 41.0
87.0 86.4 87.26 0.00 41.0 41.0 41.0
87.0 86.4 87.25 0.00 41.0 41.0 41.0
87.0 86.4 87.26 0.00 40.9 40.9 40.9
87.0 86.5 87.28 0.01 40.9 40.9 40.9
87.0 86.5 87.28 0.01 40.9 40.8 41.0
87.0 86.5 87.29 0.01 40.8 40.8 40.9
87.0 86.5 87.28 0.01 40.6 40.8 40.8
87.0 86.5 87.29 0.02 40.9 40.8 40.9
87.0 86.5 87.29 0.02 40.8 40.8 40.9
87.1 86.5 87.30 0.03 40.8 40.8 40.8
87.0 86.5 87.29 0.03 40.8 40.8 40.8
87.0 86.5 87.27 0.04 40.8 40.7 40.8
87.0 86 5 87.28 0.04 40.8 40.7 40.7
87.1 86.5 87.30 0.04 40.8 40.8 40.7
87.1 86.5 87.30 0.05 40.7 40.7 40.8
87.1 86.5 87.31 0.05 40.7 40.6 40.7
87.0 86.5 87.29 0.05 40.7 40.6 40.8
87.1 86.5 87.30 0.06 40.7 40.6 40.8
87.0 86.5 87.30 0.06 40.7 40.5 40.8
87.0 86.5 87.29 0.06 40.7 40.6 40.8
87.0 86.5 87.28 0.07 40.6 40.5 40.7
87.1 86.5 87.31 0.07 40.6 40.6 40.7
87.0 86.5 87.30 0.07 40.7 40.6 40.7
87.1 86.5 87.31 0.08 40.7 40.6 40.8
87.1 86.5 87.31 0.08 40.6 40.5 40.8
87.1 86.5 87.30 0.08 40.6 40.5 40.6
87.1 86.5 87.31 0.08 40.6 40.5 40.7
87.0 86.5 27.29 0.008 40.5 40.4 40.6
87.1 86.5 87.31 0.08 40.5 40.3 40.6
87.1 86.5 87.32 0.08 40.4 40.2 40.5
87.1 86.5 87.30 0.08 40.4 40.2 40.5
87.1 86.5 87.31 0.08 40.3 40.1 40.5
87.0 86.5 87.29 0.08 40.3 40.0 40.3
87.1 86.5 87.29 0.08 40.2 40.0 40.3
87.1 86.5 87.30 0.08 40.2 40.0 40.3
97.0 86.5 87.29 0.07 40.1 40.0 40.3
87.0 86.5 87.29 0.07 40.1 40.0 40.3
87.1 86.5 87.31 0.07 40.1 29.9 40.3
87.0 86.5 87.29 0.07 40.1 39.9 40.3
87.0 86.5 87.28 0.07 40.0 29.3 40.2
27.0 86.4 87.2'7 0.06 40.0 3v9.8 40.1
87.0 86.4 87.27 o.o0 39.9 39.7 40.1
87.0 86,5 87.27 0.05 39.? 39.8 4'0.0
87.0 86.4 87.27 0.0.5 40.0 39.7 40.1
87.0 86.4 87.27 0.04 39.9 39.6 40.0
87.0 86.4 87.24 0.04 39.8 39.6 39.9
87.0 86.4 87.25 0.03 359. 39.5 39.9
87.0 86.4 87.25 0.03 39.8 39.6 39.9
87.0 86.4 87.25 0.02 39.8 39.6 39.9
87.0 86.4 87.25 0.02 39.8 39.6 40.0
87.4 86.4 87.24 0.01 39.8 39.5 39.8
87.0 86.4 87.24 0.01 39.7 39.5 39.8
87.0 86.4 87.25 -0.00 39.7 39.5 39.9
87.0 86.4 87.23 -0.01 39.7 39.5 39.3
86.9 86.4 87.20 -0.02 39.6 39.5 39.9
87.0 86.4 87.21 -0.03 39.6 39.5 39.8
87.0 86.4 87.21 -0.04 39.6 39.4 29.8
87.0 86.4 87.22 -0.05 39.7 39.4 39.9
86.9 86.4 87.19 -0.06 39.6 39.4 39.6

COMMENTS

Tested By 4;),SDate _6-3 Reviewed By Date L-G,-X ,

41.0
41.0
41.0
40.9
40. 9
40.9
40.9
40.8
40.9
40.8
40.8
40.8
40.8
4( ."7
40.7
40.7
40.6
40.7
40.7
40.7
40.7
40.6
40.6
40.6
40.7
40.7
40.6
40.6
40.5
40.4
40.4
40.3
40.3
40.2
40.2
40.2
40.:

40.1
4Q. 1
40.0
40. 6
39.9
39.3

39.9
39.8
39. 7
39.8

39.8
39.8
39.7
39.7

39.7
39.6
39.7
39,6
39.6
'|3.6

422.48
420. 96
421. 92
421.68
421.20
421.68
422.48
4` . 4

422.24
.40

4200

42 6
422. 32
421 .36

4 15. 52
4,1.36

4210.40
421. 44
421.60
42;0.56
421.68

421.20

420.88
420.82
421.52

421.52
420.24
420.88
421.04

'I

410.04
41. 20

420.32

42`!1 . 04

419.04I, . ;B4

419.44
419.04
4lQ.44

42Q.3

4!-3.20

4 19. 2E

4~O'
420).32
41 S. 32
41.!'304
4 1?. 44
419.04

84
419. 44

424.90 06:21
423.35 06:22
424.47 06:23
423.85 06:24
423.27 06:25
423.71 06:26
424.35 06:27
424.48 06:28
424.07 06:29
424.06 06:30
423.53 06:31
422.77 06:32
422.99 06:33
422. 94 06:34
423.53 06:35
4525.54 06:36
422.65 06:37
416.51 06:38
422.42 06:39
421.29 06:40n
421.39 06:41
422.27 06:42
422.37 06:43
421.45 06:44
422.51 06:45
421.90 06:46
421.83 06:47
420.56 06:48
421.15 06:49
420.84 06: 50
421.16 06:51
42.1.0 06:52
419.54 0S6:53
4!1.38 06:54
419.99 06:55

4!9.06 06:

4:8.51 07:"x

41 7.08 07:04
417.49 07:0S5
416.81 07:06
417.03 07:07
417.52 07:08

415.6i 07.09
416.36 07:10
416.67 07:11
416.17 07:12
416.40 07:13
417.22 07:14
416.87 07:05
C17 1' 07:10

415.90 07:17
417.17 07:18
416.40 07:19
415.94 07:20

04-02-1993 F-12AMPACITY TEST. JOB NUMBER 93-0501.



AMPHIfy fg§fl i N1 NUMN1 §9=0901, OAMPLI NUMBER 93=g001=09 DATA FILE 475009no.001

.PPOSITION I .. , POSITION 2..... ,,,POSITION 3....
T;dl Twhl Tgrl Tbkl Trd2 Twh2 Tgr2 Tbk2 Trd3 Twh3 Tgr3 Tbk3

POSITION AVG AVG
Tavl Tav2 Tav3 Twave SLOPE

04-06-1993 F-1

AMBIENT TEMPERATURE AMPS
Tail Tam2 Tam3 Taav It I I TIME

90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.7
90.8 90.7 83.4 83.8
90.9 90.7 83.5 83.7
90.8 90.7 83.5 83.7
90.8 90.7 83.5 83.7
90.8 90.7 83.5 83.7
90.8 90.7 83.5 83.7
90.8 90.7 83.5 83.8
90.9 90.8 83.5 83.8
90.9 90.8 83.5 83.8
90.9 90.8 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.7
90.8 90.7 83.5 83.8
90.8 90.8 83.5 83.8
90.8 90.7 83.5 83.8
90.9 90.7 83.5 83.8
90.8 90.7 83.5 83.7
90.8 90.7 83.5 83.7
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.4 83.7
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.7
90.8 90.7 83.5 83.7
90.8 90.7 83.5 83.7
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.7
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.9 90.7 83.5 83.8
90.9 90.8 83.5 83.8
90.8 90.7 83.5 83.8
90.9 90.7 83.5 83.8
90.9 90.8 83.5 83.8
90.8 90.7 83.5 83.8

90.0 89.5 83.8
90.1 89.5 83.8
90.1 89.5 83.8
90.1 89.5 83.8
90.1 89.5 83.8
90.1 89.5 83.8
90.0 89.5 83.8
90.1 89.5 83.8
90.1 89.5 83.8
90.1 89.5 83.8
90.1 89.5 83.8
90.1 89.5 83.8
90.1 89.5 83.8
90.1 89.5 33.8
90.1 89.5 83.8
90.1 89.5 83.8
90.1 89.5 83.8
90.1 89.5 83.8
90.0 89.5 83.8
90.0 89.5 83.8
90.0 89.5 83.8
90.0 89.5 83.8
90.0 89.5 83.8
90.0 89.5 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
89.9 89.4 83.8
90.0 89.4 83.8
90.0 89.4 83.8
89.9 89.4 83.7
o0.0 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.7
89.9 89.4 83.8
89.9 89.4 83.8
89.9 89.4 83.8

82.8
82.8
82.8
82.8

K. q

82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.88. 8

82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.8
82.882.8
82.8
82.8
82.8
82.8

82.9

90.6 89.4 851.8IP.
90.6 89.4 85.1 8a.
90.6 89.4 85.1 83.2
90.6 89.4 851. 83.2
90.6 89.4 85.1 83.?
90.6 89.4 85.1 83
90.5 89.4 85.1 8 3.1
90.6 89.4 85.1 81 2
90.5 89.4 85.1 83.1
90.5 89.4 85.1 83.2
90.6 89.4 85.1 83.2
90.6 89.4 85.1 83.2
90.5 89.4 85.1 83.1
90.6 89.4 85.1 83*1
90.6 89.4 85.1 83.2
90.6 89.4 85.1-483.1
90.5 89.4 85.1 83.1
90.5 89.4 85.1 83.2
90.5 89.4 85.1 83.2
90.5 89.4 85.1 83.1
90.5 89.4 85.1 83.2
90.5 89.4 85.1 83.1
90.5 89.4 85.1 83.2
90.5 89.4 85.1 83.1
90.5 89.4 85.1 83.1
90.5 89.3 85.1 83.1
90.5 89.3 85.1 83.
90.5 89.4 85.1 83.1
90.5 89.3 85.1 83.1
90.5 89.3 85.1 83.1
90.5 89.3 85.1 83.1
90.5 89.3 85.0 83.1
90.5 89.3 85.1 83.1
90.5 89.3 85.1 83.1
90.4 89.3 85.1 83.1
90.5 89.3 85.1 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.0 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.1 a3.1
90.4 89.3 85.L 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.0 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.0 83.1
90.4 89.3 85.0 83.1
90.4 89.3 85.0 83.1
90.4 89.3 85.0 83.1
90.4 89.3 85.0 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.0 83.1
90.4 89.3 85.0 83.1
90.4 89.3 85.1 83.1
90.4 89.3 85.0 83.1

87.1 86.5 87.1 86.91 0.17 39.9 40.0
87.1 86.5 87.1 86.91 0.15 39.8 39.9
87.1 86.5 87.1 86.91 0.13 39.8 40.0
87.2 86.5 87.1 86.93 0.11 39.8 39.9
87.2 86.5 87.1 86.93 0.09 39.8 39.9
87.2 86.5 87.1 86.92 0.08 39.7 39.9
87.2 86.5 87.1 86.91 0.06 39.8 39.9
87.2 86.5 87.1 86.93 0.05 39.7 39.9
87.2 86.5 87.0 86.91 0.04 39.7 39.9
87.2 86.5 87.1 86.92 0.02 39.7 39.8
87.2 86.5 87.1 86.93 0.02 39.7 39.8
87.2 86.5 87.1 86.93 0.01 39.8 39.8
87.2 86.5 87.0 86.91 -0.00 39.7 39.8
87.2 86.5 87.1 86.93 -0.01 39.S 39.9
87.2 86.5 87.1 86.93 -0.01 39.7 39.9
87.2 86.5 87.1 86.93 -0.02 39.7 39.8
87.2 86.5 87.0 86.92 -0.02 39.7 39.9
87.2 86.5 87.0 86.93 -0.03 39.7 39.8
87.2 86.5 87.0 86.92 -0.03 39.7 39.8
87.2 86.5 87.0 86.91 -0.04 39.7 39.8
87.2 86.5 87.0 86.93 -0.04 39.8 39.9
87.2 86.5 87.0 86.93 -0.05 39.7 39.8
87.2 86.5 87.0 86.93 -0.05 39.7 39.8
87.2 86.5 87.0 86.92 -0.05 39.7 39.8
87.2 86.5 87.0 86.91 -0.06 39.7 39.8
87.2 86.5 87.0 86.89 -0.06 39.7 39.8
87.2 86.5 87.0 86.91 -0.07 39.6 39.9
87.2 86.5 87.0 86.92 -0.07 39.7 39.8
87.2 86.5 87.0 86.90 -0.08 39.8 39.9
87.2 66.5 87.0 86.92 -0.08 39.8 40.0
87.2 86.5 87.0 86.90 -0.08 39.8 39.8
87.2 86.5 87.0 86.90 -0.08 39.8 39.8
87.2 86.5 87.0 86.90 -0.08 39.7 39.8
87.2 86.5 87.0 86.91 -0.09 39.8 39.8
87.2 86.5 87.0 86.88 -0.09 39.8 39.8
87.2 86.5 87.0 86.89 -0.09 39.8 39.9
87.2 86.5 87.0 86.88 -0.09 39.8 39.9
87.2 86.5 87.0 86.88 -0.09 39.8 39.9
87.2 86.5 87.0 86.88 -0.09 39.8 39.9
87.2 86.5 87.0 86.87 -0.09 39.9 39.9
87.2 86.5 87.0 86.89 -0.09 39.9 39.9
87.2 86.5 87.0 86.89 -0.09 39.9 40.0
87.2 86.5 87.0 86.87 -0.09 39.8 40.0
87.2 86.5 87.0 86.90 -0.08 39.9 40.0
87.2 86.5 87.0 86.87 -0.08 39.8 40.0
87.2 86.5 87.0 86.88 -0.08 39.9 39.9
87.2 86.5 87.0 86.88 -0.07 39.8 40.0
87.2 86.5 97.0 86.87 -0.07 39.9 40.0
87.2 86.5 87.0 86.88 -0.07 39.9 40.0
87.2 86.5 87.0 86.88 -0.07 39.9 40.1
87.2 86.5 87.0 86.87 -0.07 40.0 40.1
87.2 86.5 87.0 86.88 -0.06 40.0 40.1
87.2 86.5 87.0 86.88 -0.06 39.9 40.0
87.2 86.5 87.0 86.88 -0.06 40.0 40.0
87.2 86.5 87.0 86.s8 -0.06 39.9 40.1
87.2 86.5 87.0 86.89 -0.06 40.0 40.2
87.2 86.5 87.0 86.87 -0.06 39.9 40.1
87.2 86.5 87.0 86.89 -0.06 40.0 40.2
87.2 86.5 87.0 86.89 -0.06 40.0 40.2
87.2 86.5 87.0 86.88 -0.06 40.0 40.2

COMMENTS -------------------------------------------- ---- -

---- -------- - - --- ----------- --8----- --- -------- D--te--------------- ----------- -----

------- -------------------------- --- --- -------- -------- ----------- -- -------- ----- - --- -- --

------ ------------- -------------------- ----- ------ -------------------- --- - ---- ------- - - - - -

Tested By if< ae jf2-Reivd9 / --- Date -- 3

40.1 40. 0
40.1 3e.9
40.1 39.9
40.1 39.9
40.1 39.9
40.1 39.9
40. 1 39.9
40. 0 39.9
40.0 39.9
40.0 39.8
40.0 39.8
40.0 39.9
40.0 39.8
40.0 39.9
40.0 39.9
40. 0 39.8
39.9 39.8
40.0 39.8
39.9 39.a
40.0 39.8
39.9 39.9
40.0 39.8
39.9 39.8
39.9 39.8
40.0 39.8
39.9 39.8
29. 39.8
39.9 39.8
40.0 39.9
40.0 39.'3
40.0 39.9
40.0 39.8
40.0 39.8
40.0 39.9
40.0 39.9
40.0 39.9
40.0 39.9
40.1 39.9
40.0 39.9
40.0 39.9
40.1 40.0
40.1 40.0
40.1 40.0
40.1 40.0
40).1 40.0
40.1 40.0
40.2 40.0
40.2 40.0
40.2 40.0
40.2 40.0
40.2 40.1
40.2 40.1
40.2 40.0
40.2 40.1
40.2 40.1
40.3 40.1
40.2 40.1
40.3 40.1
40.3 40.2
40.3 40.1

434.64 434.46
435.76 435.28
435.20 424.74
435.60 435.01
434.48 433.88
435.29 434.65
434.24 413.75
435.76 435.03
435.12 434.37
435.92 435.08
435.20 434.31
435.60 434.85
435.28 434.40
435.60 434.83
436.08 435.33
432.64 431.75
435.60 434.71
435.12 434.22
435.36 434.52
435.04 434.28
435.20 434.45
436.00 435.11
436.64 435.68
436.48 435.57
435.68 434.85
435.76 434.94
436.32 435.41
435.92 434.99
435.60 435.09
435.bO 435.12
436.56 436.04
435.84 435.21
435.84 435.21
435.92 435.44
435.76 435.39
435./6 405.46
435.12 434.85
435.28 435.11
434.96 434.83
435.76 435.65
436.16 436.09
435.12 435.27
435.52 435.68
434.80 434.98
434.96 435.07
434.96 435.03
434.56 434.64
435.28 435.58
435.76 436.03
436.40 436.80
436.64 437.31
436.48 437.03
436.08 436.51
435.92 436.48
435.52 436.10
435.92 436.72
434.64 435.25
435.44 436.19
435.20 436.09
435.92 436.84

12:39
12: 40

12:41
12:42
12:43
12:44
12:45
12:46
12:47

12:48
12:49
12:50
12:51
12:52
12:53
12:54
12:55
12:56
12:57
12:58
12:59
13:00
13:01
13:02
13:03
13:-04
13:05
13:06
13:07
13:08
13:09
13:10
13:11
13:12
13:13
13:14
13:15
13:16
13:17
13:18
13:19
13:20
13:21
13:22
13:23
13:24

13:26
13:27
13:28
13:29
13:30
13:31

13:32413:33
13:34
13:35

13:3613:376
1:38



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-09 DATA FILE 475009no.001

POSITION I
Trdl Twhl Tgrl Tbkl

POSITION 2----- --- POSITION 3
Trd2 Twh2 Tgr2 Tbk2 Trd3 Twh3 Tgr3 Tbk3

POSITION AVG AVG AMBIENT TEMPERATURE
Tavl Tav2 Tav3 Twave SLOPE Taml Tam2 Tam3 Taav

AMPS
It I' TIME

90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.8 90.7 83.5 83.8
90.9 90.8 83.5 83.8
90.9 9O.8 83.5 83.8
90.9 90.8 83.6 83.8
90.9 90.8 83.5 83.8
9o.9 90.8 83.6 83.8
9O.9 90.8 83.6 83.8
90.9 90.8 83.5 83.8
90.9 90.8 83.6 83.8
90.9 90.8 83.6 83.8
90.9 90.8 83.6 83.9
90.9 90.8 83.6 83.8
90.9 90.8 83.6 83.8
90.9 90.8 83.6 83.8
90.9 90.8 83.6 83.8
90.9 90.8 83.6 83.9
90.9 90.8 83.6 83.9
90.9 90.2 83.6 83.9
90.9 90.3 83.6 93.9
90.9 90.8 83.6 83.9
90.9 90.8 83.6 83.9
90.9 9o.a 83.6 83.9
90.9 90.8 83.6 83.9
90.9 90.8 83.6 83.9
90.9 90.8 83.6 83.9
90.9 90.8 83.6 83.9
91.0 90.8 83.7 83.9
91.0 90.9 83.7 83.9
91.0 90.9 83.7 83.9
91.0 90.9 83.7 83.9
90.9 '30.9 83.7 83.9
910. 90.9 83.7 83.9
91.0 90.9 83.7 83.9
91.0 90.9 83.7 83.9
91.0 90.9 83.7 83.9
91.0 90.9 83.7 83.9
90.9 90.8 83.6 83.9
91.0 90.9 83.7 84.0
91.0 90.9 83.7 83.9
91.0 90.9 93.7 83.9
91.0 90.9 83.7 84.0
91.0 90.9 83.7 83.9
91.0 90.9 83.7 83.9
91.0 90.9 83.7 84.0
91.0 90.9 83.7 84.0
91.0 90.9 83.7 84.0
91.0 90.9 83.7 84.0
91.0 90.9 83.7 84.0
91.0 90.9 83.7 84.0
91.0 90.9 83.7 84.0
91.0 90.9 83.7 84.0
91.0 90.9 83.7 84.0
91.0 90.9 83.7 84.0
91.0 90.9 83.7 84.0
91.1 90.9 83.8 84.1
91.1 90.9 83.8 84.0
91.0 90.9 83.7 84.0
91.1 91.0 83.8 84.1

89.9 89.3 83.7 82.8
89.9 89.3 83.8 82.8
89.9 89.3 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.3 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 99.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
99.9 89.4 83.8 92.8
90.0 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
90.0 89.4 83.8 82.8
89.9 89.4 83.8 82.8
89.9 89.4 83.8 a2.8
90.0 89.4 83.8 82.8
90.0 89.4 83.8 82.8
90.0 89.4 83.8 82.9
90.0 89.4 83.8 82.9
89.9 89.4 83.8 82.8
90.0 89.4 83.8 82.8
90.0 89.4 83.8 82.8
90.0 89.4 83.8 82.8
90.0 89.4 83.8 82.9
89.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
90.0 89.4 83.8 82.8
90.0 89.4 83.8 82.8
90.0 89.4 83.8 82.8
90.0 89.4 83.8 82.8
a9.9 89.4 83.8 82.8
89.9 89.4 83.8 82.8
90.0 89.4 83.8 82.8
90.0 89.4 83.8 82.8
90.0 89.4 83.8 82.9
90.0 89.4 83.8 82.9
90.0 89.4 83.8 82.9
90.0 89.4 83.8 82.9
90.0 89.4 83.9 82.9
90.0 89.4 83.9 82.9
90.0 89.4 83.9 82.9
90.0 89.4 83.8 82.9
90.0 89.4 83.9 82.9
90.0 89.4 83.9 82.9
90.0 89.4 83.9 82.9
90.0 89.4 83.9 82.9
90.0 89.5 83.9 82.9

90.4 89.3 85.0
90.4 89.3 85.0
90.4 a.3s85.0
90.4 89.3 85.1
90.4 89.3 85.0
90.4 89.3 85.1
90.4 89.3 85.0
90.4 89.3 85.1
90.4 89.3 85.0
90.4 89.3 85.0
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.0
90.4 89.3 85.1
90.4 89.3 85.0
90.4 29.3 85.1;!
90.4 89.3 85.0
90.4 89.3 85.1
90.4 89.3 85.1
10.4 89.3 S5.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.5 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.5 89.3 85.1
90.4 89.3 95.1
90.4 89.3 85.1
90.5 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.5 89.3 85.1
90.4 89.3 85.1
90.4 89.3 85.1
90.5 89.3 85.1
90.5 89.3 85.1
90.5 89.3 85.1
90.5 89.3 85.1
90.5 89.3 85.1
90.5 89.3 85.2
90.5 89.4 85.1
90.5 89.3 85.1
90.5 89.3 85.2
90.5 89.4 85.2

83.1 87.2 86.4 86.9 86.86
83.1 87.2 86.4 86.9 86.87
83l 87.12 86.4 86.9 96.87
83.1 87.2 86.5 87.0 86.s9
83.1 87.2 86.5 87.0 86.s8
83.1 87.3 86.5 87.0 86.90
83.1 87.2 86.4 86.9 86.87
83.1 87.3 86.5 87.0 86.90
83.1 87.3 86.5 86.9 86.89
83.1 87.2 86.5 86.9 86.88
83.1 87.3 86.5 87.0 86.91
83.1 87.3 86.5 87.0 86.90
83.1 87.3 86.5 87.0 86.91
83a1 87.3 86.5 87.0 86.91
83.1 87.3 86.5 87.0 86.90
,831 87.3 86.5 87.0 86.91
93.1 87.3 86.5 87.0 86.91
83.1 87.3 86.5 87.0 86.91
83.2 87.3 86.5 87.0 86.92
83.1 87.3 86.5 87.0 86.92
83.1 87.3 86.5 87.0 86.91
83,.1 87.3 86.5 87.0 86.93
a3.1 87.3 86.5 87.0 86.93
83.2 87.3 86.5 87.0 86.94
83.1 87.3 86.5 87.0 86.94
83.2 87.3 86.5 87.0 86.94
83.1 87.3 86.5 87.0 86.93
83.2 87.3 86.5 87.0 86.94
83.2 87.3 86.5 87.0 86.95
83.2 87.4 86.5 87.0 86.96
83.2 97.4 86.5 87.0 86.97
83.2 87.4 86.5 87.0 86.96
83.2 87.3 86.5 87.0 86.95
83.2 87.4 86.5 87.0 86.96
83.2 87.4 86.5 87.0 86.95
83.2 87.4 86.5 87.0 86.96
83.2 87.4 86.5 87.0 86;97
83.2 87.4 86.5 87.0 86.96
83.1 87.3 86.5 87.0 86.93
83.1 87.4 86.5 87.0 86.96
83.2 87.4 86.5 87.0 86.96
83.2 87.4 86.5 87.0 86.96
83.2 87.4 86.5 87.0 86.97
83.2 87.4 86.5 87.0 86.96
83.2 87.4 86.5 87.0 86.96
83.2 87.4 86.5 87.0 86.97
83.2 87.4 86.5 87.0 86.97
83.2 87.4 86.5 87.0 86.98
83.2 87.4 86.5 87.0 86.98
83.2 87.4 86.5 87.0 86.97
83.2 87.4 86.5 87.0 86.99
83.2 87.4 86.5 87.0 86.99
83.2 87.4 86.5 87.0 87.00
83.2 87.4 86.5 87.0 87.00
83.2 87.4 86.5 87.0 86.99
83.2 87.4 86.5 87.0 87.01
83.2 87.4 26.5 87.1 87.02
83.2 87.4 86.6 87.1 87.02
83.2 87.4 86.5 87.0 87.00
83.3 87.5 86.6 87.1 87.04

-0.06 40.0 40,2 40 3 40.1
-0.06 40.1 40.1 40.5 40.2
-0.06 40.0 40.2 40.4 440.
-0.06 40.1 40.2 40.3 40.i
-0.06 40.1 40.2 40.3 40.`
-0.06 40.0 40.2 40' 40.

-0.06 40.1 40.2 4It. 4
-0.06 40.1 40.2 40. 4A.i
-0.06 40.0 40.2 40.3 40.2
-0.05 40.1 40.2 40.3 40.2
-0.05 40.1 40.2 4.o4 40.2
-0.05 40.1 40.2 40.3 40.2
-0.04 40.1 40.3 40.4 40.3
-0.04 40.1 40.3 40.4 40.3
-0.03 40.0 40.3 40.4 40.3
-0.03 40.2 40.3 40.5 40.3
-0.02 40.2 40.2 40.4 40.3
-0.02 40.1 40.3 40.4 40.3
-0.01 40.2 40.3 40.5 40.3
-0.01 40.2 40.3 40.5 40.3
-0.00 40.2 40.3 40.5 40.3
0.00 40.2 40.3 40.5 40.3
0.01 40.2 40.3 40.5 40.3
0.02 40.2 40.3 40.4 40i.3
0.03 40.2 40.3 40.5 40.3
0.03 40.2 40.4 40.5 40.3
0.03 40.2 40.3 40.5 40.3
0.04 40.3 40.3 40.5 40.4
0.05 40.2 40.4 40.5 40.4
0.06 40.2 40.3 40.5 40.4
0.06 40.2 40.3 40.5 40.3
0.07 40.3 40.4 40.5 40.4
0.08 40.2 40.4 40.5 40.4
0.08 40.3 40.4 40.5 40,.4
0.09 40.3 40.4 40.5 40.4
0.09 40.3 40.4 40.6 40.4
0.09 40.3 40.4 40.5 40.4
0.10 40.3 40.4 40.6 40.4
0.10 40.3 40.4 40.6 40.4
0.09 40.3 40.4 40.5 40.4
0.10 40.3 40.4 40.7 40.5
0.11 40.4 40.4 40.6 40.5
0.11 40.3 40.4 40.6 40.5
0.11 40.3 40.4 40.6 40.5
0.11 40.3 40.5 40.6 40.5
0.11 40.3 40.4 40.6 40.4
0.11 40.4 40.5 40.6 40.5
0.11 40.4 40.5 40.6 40.5
0.12 40.4 40.5 40.7 40.5
0.12 40.3 40.5 40.7 40.5
0.12 40.3 40.4 40.7 40.5
0.12 40.4 40.4 40.6 40.5
0.12 40.5 40.5 40.6 40.5
0.12 40.4 40.4 40.6 40.5
0.13 40.4 40.4 40.7 40.5
0.13 40.4 40.4 40.7 40.5
0.13 40.4 40.5 40.7 40.5
0.13 40.4 40.6 40.7 40.6
0.14 40.4 40.5 40.7 40.5
0.14 40.4 40.5 40.7 40.5

435.52 436.49
436.08 437.13
435.52 436.68
436.16 437.26
435.44 436.58
435.52 436.62
435.76 437.02
435.28 436.39
436.16 437.23
435.52 436.71
436.24 437.43
435.52 436.76
435.12 436.52
436.32 437.76
436.48 437.80
436.64 432.16
436.40 437.82
436.40 437.95
436.56 438.20
437.04 438.72
437.28 438.84
437.12 438.71
436.64 438.15
437.28 438.76
436.40 437.98
437.12 438.78
436.16 437.84
435.76 437.55
435.68 437.38
437.44 439.22
434.48 436.05
435.20 436.3-7
433.84 435.68
433.92 435.77
433.52 435.50
434.72 436.65
432.72 434.77
433.52 435.55
433.04 435.12
434.08 436.08
434.00 436.25
434.80 436.92
434.80 436.93
434.40 436.55
434.00 436.17
434.32 436.29
433.84 436.08
435.20 437.57
435.92 438.33
436.16 438.43
436.32 438.54
436.48 438.57
437.36 439.68
436.96 439.20
435.04 437.27
436.32 438.61
437.04 439.46
437.28 439.89
436.72 439.24
435.68 438.01

COMMENTS ---- ----- ----------------- ------------- - ---- ---

--e - ----- - --------- 9------ --e By- Da----- -- D------------ - ------- te---- ----- --

--- - - - - - - - - - - - - - - - - - - - - - - - - - ----------------------- --------------- -------- ----

------------------ ---- --- ---------- ----- - - - - - ---- --- ------- - -- --- ---- - - - - ----------

TetdBy L °o e Date j/- ,S Reyiewed By 4 '4 Date 4-6-

13:39
13:40
13:41
13:42
13:43
13:44
13:45
13:46
13:47
13:48
13:4'13:',d
13: 50
13:51
13:52
13:53
13:54
13:55
13:56
13:57
13:58
13:59
14:00
14:01
14:02
14:03
14:04
14:05
14:06
14:07
14:08
14:09
14:10
14:11
14:12
14:13
14:14
14:15
14:16
14:17
14:18
14:19
14:20
14:21
14:22
14:23
14:24
14:25.
14:26
14:27
14:28
14:29
14:30
14:31
14:32
14:33
14:34
14:35
14:36
14:37
14:38

AMPACITY TEST. 04-06-1993 F- I



ANPAITY TV§fI

,,8POSITION I ...
Trdl Twhl Tgrl Tbkl

JiB NUMJR §9=:O51, HAMPLE NUMBER 13=0SO=O9 DATA FILE 475009no.001 04-06-1993 F-15

...POSITION 2..... ....POSITION 3..... POSITION AV6 AVe AMBIENT TEMPERATURE AMPS
Trd2 Twh2 Tgr2 Tbk2 Trd3 T0h3 Tgr3 Tbk3 Tavl Tv2 Tav3 Twave SLOPE Tail Tam2 Tam3 Taav It I' TIME

91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83s. 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.s 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.8 84.1
91.1 91.0 83.9 84.2
91.1 91.1 83.9 84.2
91.1 91.1 83.9 84.2
91.2 91.1 83.9 84.2
91.2 91.1 83.9 84.2
91.1 91.0 83.9 84.1
91.1 91.1 83.9 84.2
91.2 91.1 83.9 84.2
91.2 91.1 83.S 84.1
91.2 91.1 83.9 84.1
91.2 91.1 83.9 84.1
91.2 91.0 83.9 84.1
91.1 91.1 83.9 84.1
91.1 91.0 83.9 84.2
91.1 91.0 83.8 84.2
91.1 91.0 83.8 84.1
91.2 91.1 83.9 84.2
91.2 91.1 83.9 84.2
91.1 91.0 83.9 84.1
91.2 91.1 83.9 84.2
91.2 91.1 83.9 84.2
91.2 91.1 83.8 84.1
91.2 91.1 83.9 84.2
91.2 91.1 83.9 84.2
91.2 91.1 83.9 84.2
91.1 91.0 83.9 84.1
91.2 91.1 83.8 84.1
91.1 91.0 83.8 84.1

90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.1
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0

89.5 83.9 82.9
89.5 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.4 83.9 82.9
89.5 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.4 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.4 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 83.0
89.5 83.9 83.0
89.5 83.9 83.0
89.5 83.9 83.0
89.5 83.9 83.0
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 83.0
89.5 83.9 83.0
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.5 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.5 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9
89.4 83.9 82.9

90.5
90.5
90.5
90.5
90. 5
90.5
90. 5
90.5
90.5
90.5
90. 5
90.5
90. 5
90. 5
90.5r
90.5
90.5
90. 5
90. 5
90.5
90.5
90.5J
90. 5
90. 5
90.5c
90. 5
90.5
90.5r
90.5
90.5
90. 5
90. 5
90. 5
90. 5
90. 5
90.5
90. 6
90. 5
90. 5
90.5
905
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5

90.5

89.4 85.2 83.2 87.5 86.6
89.4 85.2 83.2 87.5 86.6
89.4 85.2 83.2 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.2 87.5 86.6
89.4 85.2 83.2 87.5 86.6
89.4 85.2 83.2 87.5 86.6
89.3 85.1 83.2 87.5 86.6
89.3 85.2 83.2 87.5 86.5
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.3 85.2 83.3 87.5 86.6
89.4 85.2 83.2 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.2 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.2 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.6 86.6

89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.5 86.6
894 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.6 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.3 87.5 86.6
89.4 85.2 83.2 87.5 86.5

87.1 87.04
87.1 87.03
87.1 87.04
87.1 87.03
87.1 87.04
87.1 87.04
87.1 87.04
87.1 87.03
87.1 87.03
87.1 87.04
87.1 87.06
87.1 87.05
87.1 87.05
87.1 87.03
87.1 87.05
87.1 87.04
87.1 87.05
87.1 87.05
87.1 87.04
87.1 87.06
87.1 87.06
87.1 87.06
87.1 87.06
87.1 87.06
87.1 87.04
87.1 87.07
87.1 87.07
87.1 87.06
87.1 87.06
87.1 87.07
87.1 87.07
87.1 87.08
87.1 87.08
87.1 87.09
87.1 87.09
87.1 87.09
87.1 87.11
87.1 87.08
87.1 87.08
87.1 87.09
87.1 87.09
87.1 87.08
87.1 87.08
87.1 87.07
87.1 87.07
87.1 87.07
87.1 87.06
87.1 87.06
87.1 87.08
87.1 87.09
87.1 87.06
87.1 87.08
87.1 87.09
87.1 87.07
87.1 87.08
87.1 87.08
87.1 87.08
87.1 87.06
87.1 87.06
87.1 87.05

0.14 40.5 40.5 40.7
0.14 40.5 40.5 40.7
0.14 40.5 40.5 40.7
0.14 40.4 40.5 40.7
0.14 40.3 40.5 40.7
0.15 40.5 40.5 40.7
0.15 40.4 40.5 40.7
0.15 40.4 40.5 40.7
0.14 40.5 40.5 40.7
0.14 40.5 40.5 40.7
0.15 40.5 40.5 40.7
0.15 40.5 40.5 40.6
0.15 40.5 40.4 40.7
0.15 40.4 40.4 40.7
0.14 40.4 40.4 40.6
0.14 40.4 40.4 40.6
0.14 40.4 40.4 40.6
0.14 40.3 40.4 40.6
0.14 40.3 40.3 40.6
0.14 40.3 40.4 40.5
0.14 40.3 40.4 40.5
0.14 40.3 40.4 40.5
0.14 40.2 40.4 40.5
0.14 40.2 40.3 40.5
0.14 40.3 40.3 40.4
0.14 40.3 40.3 40.5
0.13 40.2 40.3 40.4
0.13 40.3 40.2 40.4
0.13 40.2 40.3 40.4
0.13 40.3 40.3 40.5
0.13 40.2 40.2 40.4
0.13 40.2 40.2 40.5
0.13 40.2 40.3 40.5
0.14 40.2 40.3 40.5
0.14 40.2 40.3 40.5
0.14 40.1 40.3 40.5
0.14 40.1 40.4 40.4
0.14 40.2 40.3 40.4
0.13 40.1 40.2 40.3
0.13 40.1 40.2 40.3
0.13 40.0 40.2 40.3
0.13 40.2 40.3 40.3
0.12 40.2 40.3 40.4
0.12 40.1 4d.2 40.3
0.11 40.1 40.2 40.3
0.11 40.1 40.2 40.3
0.10 40.1 40.1 40.3
0.09 40.1 40.2 40.3
0.09 40.0 40.2 40.3
0.09 40.0 40.2 40.3
0.08 40.1 40.3 40.3
0.08 40.0 40.2 40.3
0.08 40.1 40.1 40.3
O.07 40.1 40.1 40.3
0.07 40.0 40.1 40.2
0.06 40.0 40.0 40.2
0.06 40.1 40.1 40.3
0.06 40.1 40.2 40.3
0.05 40.1 40.1 40.3
0.05 40.1 40.1 40.3

COMMENTS

Tested By Date Y. -:13 Reviewed By -a Date Y44-i

40.6
40.5
40.6
40.5
40.5
40.5
40.5
40.5
40.6
40.5
40.6
40.5
40.5
40.5
40.5
40.5
40.5
40.4
40.4
40.4
40.4
40.4
40.3
40.3
40.3
40.3
40.3
40.3
40.3
40.3
40.3
40.3
40.3
40.3
40.3
40.3
40.3
40.3
40.2
40.2
40.2
40.3
4f,.3
40.2
40.2
40.2
40.2
40.2
40.2
40.I
40.2
40.2
40.2
40.2
40.1
40.1
40.2
40.2
40.1
40.2

436.48
434.16
433.76
433.04
433.36
434.00
434.48
434.48
434.32
434.00
433.36
432.64
431.68
432.56
433.36
432.48
433.68
433.36
434.16
433.60
433.36
433.52
434.24
433.12
433.84
432.56
433.84
433.12
434. 00
433.36
433.52
434. 00
435.52
434.96
434.80
433.36
434.16
432.00
432.08
432. 00
431.92
4A r1 r.It432.3'
432.40
431.44
431.92
432.48
432.24
,,n 9-

433. 20
432.40
433.36
432.24
433.52
431.12
431.76
431.36
431.20
431.76
431. 4
431.12

438.97
436.55
436.26
435.41
435.59
436.38
436.84
436.88
436.78
436.34
435.75
434.86
433.88
434.74
435.45
434.54
435.65
435.13
436.00
435.29
435. 03
435.17
435.69
434.58
435.38
434. 04
435. 07
434.36
435.15
434.86
434.74
435.21
436.82
436.27
435.93
434.66
4315.2L5

432. 85
432.76
432.65
Inn~ cI433.51

4336
432.93
433.3 )
432.92
A~v na

433.86
432.95
434.27
432.89
434.14
431.80
432.13
431.70
431.85
432.62
431.67
431.88

14:39
14:40
14:41
14:42
14:43
14:44
14:45
14:46
14:47
14:48
14:49
14: 50
14:51
14:52
14:53
14:54
14:55
14:56
14:57
14:58
14:59
15: 00
15:01
15: 02
15:0 3
15: 04
15: 05
15:06
15:07
15: 08
15:09
15:10
15:11
15:12
15:13
15:14
15:15
15:16
15:17
15: 18
15:9

15:21
15:22
15: 23
15: 24
15: 25
15: 26
15:2,7
15:28
15:29
15:30
15:31
15:32
15:33
15:34
15:35
15:36
15:37
15:38



AMPACTY TET. JO NUMBR 93-501. SAMPLE NUMBER 93-0501-05 DATA FILE 4C6G05NO.002032-93 F1

___POSITION 1 __ __POSITION 2 __POSITION 3 POSITION AVG
Trdl TwhI TbkI Tgrl Trd2 Tvh2 Tbk2 Tgr2 Trd3 Twh3 Tbk3 Tgr3 Tavl TaY2 Tav3

AVG AMBIENT TEMPERATURE
Twave SLOPE Tail Tam2 Tan3 Taav

86.4 86.9 85.1 86.7
86.4 86.9 85.1 86.7
86.4 86.9 85.1 86.6
86.4 86.8 85.1 86.6
86.4 86.8 85.1 86.6
86.3 86.8 85.1 86.6
86.4 86.8 85.1 86.6
86.4 86.8 85.1 86.6
86.4 86.8 85.1 86.6
86.4 86.8 85.1 86.6
86.4 86.9 85.1 86.7
86.4 86.9 85.1 86.7
86.4 86.9 85.1 86.7
86.4 86.9 85.1 86.7
86.4 86.9 85.1 86.7
86.4 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.6 87.0 85.3 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.6 87.-0 85.3 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.5 86.9 85.2 86.7S 86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.4 86.9 85.1 86.7
86.4 86.8 85.1 86.7
86.4 86.8 85.1 86.6
86.4 86.8 85.1 86.6
86.4 86.8 85.1 86.6
86.4 86.9 85.1 86.7
86.4 86.8 85.1 86.7
86.4 86.9 85.1 86.7
86.4 86.9 85.1 86.7
86.4 86.9 85.1 86.6
86.4 86.9 85.1 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.1 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.2 86.7

87.6 88.7 88.3 89.3
87.6 88.7 88.3 89.4
87.6 88.6 88.3 89.3
87.6 88.6 88.3 89.3
87.5 88.6 88.3 89.3
87.5 88.6 88.3 89.3
87.5 88.6 88.3 89.3
87.5 88.6 88.3 89.3
87.5 88.6 88.3 89.3
87.6 88.6 88.3 89.3
87.6 88.7 88.3 89.3
87.6 88.7 88.3 89.4
87.6 88.7 88.3 89.3
87.6 88.7 88.3 89.4
87.6 88.7 88.3 89.3
87.6 88.7 88.3 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.5 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.3 89.4
87.6 88.7 88.3 89.3
87.6 88.6 88.3 89.3
87.6 88.7 88.3 89.3
87.6 88.7 88.3 89.3
87.6 88.7 88.3 89.4
87.6 88.7 88.3 89.4
87.6 88.7 88.3 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.3 89.4
87.6 88.7 88.3 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4

89.5 90.3 89.1 87.3 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.0
89.4 90.3 89.1 87.3 86.2 88.5 89.0
89.4 90.3 89.1 87.3 86.2 88.4 89.0
89.4 90.2 89.0 87.3 86.2 88.4 89.0
89.4 90.2 89.0 87.3 86.2 88.4 89.0
89.4 90.3 89.0 87.3 86.2 88.4 89.0
89.4 90.3 89.1 87.3 86.2 88.4 89.0
89.4 90.3 89.1 87.3 86.2 88.4 89.0
89.5 90.3 89.1 87.3 86.3 88.5 89.1
89.5 90.3 89.1 87.3 86.3 88.5 89.0
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 ,86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.4 89.2 87.4 86.3 88.5 89.1
89.5 90.4 89.2 87.4 86.3 88.6 89.1
89.6 90.4 89.2 87.4 86.4 88.6 89.2
89.6 90.4 89.2 87.4 86.4 88.6 89.2
89.6 90.4 89.2 87.5 86.4 88.6 89.2
89.6 90.4 89.2 87.5 86.4 88.6 89.2
89.6 90.4 89.2 87.5 86.4 88.6 89.2
89.6 90.4 89.2 87.5 86.4 88.6 89.2
89.6 90.4 89.2 87.5 86.4 88.6i 89.2
89.6 90.4 89.2 87.5 86.4 88.6 89.2
89.6 90.4 89.2 87.5 86.4 88.6 89.2
89.5 90.4 89.2 87.4 86.3 88.5 89.1
89.5 90.4 89.2 87.4 86.3 88.5 89.1
89.5 90.4 89.2 87.4 86.3 88.5 89.1
89.5 90.4 89.2 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.2 88.5 89.1
89.5 90.3 89.1 87.4 86.2 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.4 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.4 89.2 87.4 86.3 88.5 89.1
89.5 90.3 89.2 87.4 86.3 88.5 89.1
89.5 90.3 89.2 87.4 86.3 88.5 89.1
89.5 90.3 89.1 87.4 86.3 88.5 89.1
89.5 90.3 89.2 87.4 86.3 88.5 89.1
89.5 90.4 89.1 87.4 86.3 88.5 89.1

87.93
87.95
87.93
87.91
87.8B9
87.86
87.87
87.89
87.89
87.90
87.93
87.93
87.93
87.94
87.94
87.94
87.97
87. 97
87.99
88.01
88.03
88.03
88.07
88.05
88.05
88.06
88.06
88.04
88. 03
87.99
87.98
88. 00
87.98
87.97
87.96
87.96
87.95
87.94
87.91
87.93
87.94
87.95
87.94
87.95
87.96
87.94
87.95
87.97
87.96
87.98
87.97
87.97
87.98
87.96
87.98
87. 98
87.98
87.98
87.99
87.98

-0.00 40.4 40.4 39.9 40.2
-0.01 40.4 40.4 39.9 40.2
-0.01 40.4 40.4 39.9 40.3
-0.02 40.4 40.4 39.9 40.2
-0.02 40.5 40.4 39.9 40.3
-0.03 40.4 40.5 40.0 40.3
-0.04 40.4 40.5 39.9 40.3
-0.05 40.4 40.5 40.0 40.3
-0.05 40.3 40.4 39.9 40.2
-0.06 40.4 40.4 39.9 40.2
-0.06 40.4 40.5 40.0 40.3
-0.06 40.4 40.5 39.9 40.3
-0.06 40.4 40.4 39.9 40.2
-0.06 40.3 40.4 39.9 40.2
-0.06 40.4 40.4 40.0 40.3
-0.06 40.4 40.4 40.0 40.3
-0.06 40.4 40.4 40.0 40.3
-0.06 40.3 40.4 39.9 40.2
-0.05 40.4 40.4 39.9 40.2
-0.04 40.4 40.5 39.9 40.3
-0.04 40.4 40.4 39.9 40.2
-0.03 40.4 40.4 39.9 40.2
-0.02 40.4 40.4 40.0 40.2
-0.01 40.3 40.4 39.9 40.2
0.00 40.4 40.3 40.0 40.2
0.01 40.4 40.4 40.0 40.2
0.02 40.3 40.4 39.9 40.2
0.03 40.3 40.4 39.9 40.2
0.04 40.3 40.4 39.9 40.2
0.04 40.3 40.3 39.9 40.2
0.04 40.3 40.3 39.9 40.2
0.05 40.4 40.4 39.9 40.2
0.05 40.3 40.4 39.9 40.2
0.05 40.3 40.4 39.9 40.2
0.05 40.4 40.3 40.0 40.2
0.05 40.4 40.4 39.9 40.2
0.04 40.3 40.3 39.9 40.2
0.04 40.4 40.4 40.0 40.2
0.04 40.3 40.3 39.9 40.2
0.03 40.4 40.3 39.9 40.2
0.03 40.4 40.4 40.0 40.2
0.03 40.4 40.4 39.9 40.2
0.03 40.4 40.4 40.0 40.2
0.03 40.4 40.3 39.9 40.2
0.03 40.4 40.4 39.9 40.2
0.02 40.4 40.4 39.9 40.2
0.02 40.3 40.4 39.9 40.2
0.03 40.4 40.3 39.9 40.2
0.03 40.4 40.4 40.0 40.2
0.03 40.4 40.4 40.0 40.3
0.03 40.4 40.4 40.0 40.3
0.03 40.4 40.5 40.0 40.3
0.03 40.5 40.4 40.0 40.3
0.03 40.4 40.4 40.0 40.3
0.04 40.4 40.4 40.0 40.3
0.04 40.4 40.4 40.0 40.2
0.04 40.4 40.4 40.0 40.2
0.04 40.4 40.4 40.0 40.3
0.04 40.4 40.4 40.0 40.3
0.05 40.4 40.4 40.0 40.3

COMM ENT S

Tested By Date 3g-2,5~-' Reviewed By Date32 j '5-3

AMPS
It I I TIME

59.36 59.84
59.28 59.74
59.16 59.65
59.214 59.73
59.28 59.79
59.12 59.67
59.36 59.89
59.56 60.08
59.56 60.05
59.52 60.01
59.48 59.98
59.40 59.88
59.44 59.92
59.48 59.93
59.52 60.01
59.36 59.84
59.56 60.03
59.40 59.85
59.72 60.16
59.52 59.97
59.68 60.11
59.52 59.95
59.68 60.08
59.40 59.79
59.56 59.97
59.40 59.80
59.44 59.83
S9.24 59.65
59.24 59.65
59.12 59.53
59.20 59.63
59.36 59.79
59.16 59.59
59.16 59.60
59.16 59.61
59.24 59.71
59.16 59.60
59.16 59.63
59.36 59.82
59.28 59.74
59.28 59.76
59.28 59.73
59.24 59.71
59.40 59.84
59.28 59.73
59.28 59.74
59.24 59.69
59.40 59.83
59.28 59.73
59.28 59.73
59.20 59.66
59.40 59.88
59.36 59.85
59.36 59.84
59.44 59.90
59.40 59.85
59.316 59.82
59.36 59.82
59.16 59.63
59.24 59.72

12 : 37
12:38
12: 39
12: 40
1 2 :4 1
12:42
12:43
12i:44
12:45
12:46
12:47
12:-4 8
12:49
12:50
12:51
12.52
12:53
12:54
12:55
12:56
12:57
12:58
12:59
13:00
13:01
13:02
13:03
13:04
13:05
13:06
13:07
13:08
13:09
13:10
13: 11
131:12
1 3:13
13:14
13:15
13:16
13:17
13:18
13:19
13:210
13:21
13:22
13:23
13:24
13:25
13:26
13:27
13:28
1 3:29
13:30
13:31
13:32
13:33
13:34
13:35
13:36

03-29-1993 F-16AMPACITY TEST. JOB NUMBER 93-0501.



AMPACTY TET. JO NUMBR 93-501. SAMPLE NUMBER 93-0501-05 DATA FILE 4CG6G0NO.002032-93 F1

___POSITION 1 __POSITION 2 __POSITION 3 POSITION AVG AVG AMBIENT TEMPERATURE
Trdl Twh1 Tbkl Tgrl Ird2 Twh2 Tbk2 Tgr2 Ird3 Thwh3 Tbk3 rgr3 Tavl Tav2 Tav3 Twave SLOPE Tail Tam2 Tau3 Taav

86.5 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.1 86.6
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.6 87.0 85.3 86.8
86.5 86.9 85.2 86.7
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.7
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.6 87.0 85.3 86.8
86.6 87.0 85.3 86.8
86.5 87.0 85.2 86.8
86.6 87.0 85.2 86.8
86.5 86.9 85.2 86.8S 6.5 87.0 85.2 86.8
86.5 87.0 85.2 86.7
86.5 87.0 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.8
86.5 86.9 85.2 86.8
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.8
86.5 86.9 85.2 86.8
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
96.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.2 86.7
26.5 26.9 85.2 26.7
86.4 86.9 85.2 86.7
86.4 86.9 85.1 86.7
86.5 86.9 85.2 86.7

87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.8 88.4 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.4 89.4
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.6 82.7 88.4 29.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.7 88.7 88.4 89.4

89.5 90.3
89.5 90.3
89.5 90.3
89.5 90.3
89.5 90.3
89.5 90.4
89.5 90.3
89.5 90.3
89.5 90.4
89.5 90.4
89.5 90.4
89.6 90.4
89.5 90.4
89.6 90.4
89.6 90.4,
89.6 90. 4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89. 6 90.4
89.6 90. 4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89. 6 90.4
89.6 90.5
89.6 90.5
89.6 90. 4
89.6 90. 4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.6 90.4
89.5 90.4
89.5 90.4
89.6 90.4
89.5 90.4
89.5 90.4
89.5 90. 4
89.5 90.4
89.5 90.3
89.5 90.3
89.5 90.4

89.1 87.4 86.3 88.5 89.1 87.97
89.1 87.4 86.3 88.5 89.1 87.97
89.1 87.4 86.3 88.5 89.1 87.97
89.1 87.4 86.3 88.5 89.1 87.97
89.1 87.4 86.3 88.5 89.1 87.96
89.2 87.4 86.3 88.5 89.1 87.99
89.2 87.4 86.3 88.5 89.1 87.98
89.1 87.4 86.3 88.5 89.1 87.95
89.2 87.4 86.3 88.5 89.1 87.99
89.2 87.4 86.3 88.5 89.1 87.99
89.2 87.4 86.3 88.6 89.1 88.00
89.2 87.4 86.3 88.6 89.1 88.01
89.2 87.4 86.3 88.6 89.1 88.0!
89.2 87.5 86.3 88.6 89.2 88.03
89.2 87.5 86.4 88.6 89.2 88.06
89.2 87.5 86.4 88.6 89.2 88.06
89.2 87.5 86.4 88.6 89.2 88.06
89.3 87.5 86.4 88.6 89.2 88.07
89.2 87.5 86.4 88.6 89.2 88.06
89.2 87.5 86.4 88.6 89.2 88.07
89.2 87.5 86.4 88.6 89.2 88.05
89.2 87.5 86.4 88.6 89.2 88.08
89.2 87.5 86.3 88.6 89.2 88.04
89.2 87.5 86.4 88.6 89.2 88.06
89.2 87.5 86.4 88.6 89.2 88.06
89.2 87.5 86.4 88.6 89.2 88.06
89.2 87.5 86.4 88.6 89.2 88.07
89.2 87.5 86.4 88.6 89.2 88.07
89.2 87.5 86.4 88.6 89.2 88.07
89.2 87.5 86.4 88.6 89.2 88.07
89.3 87.5 86.4 88.6 89.2 88.07
89.2 87.5 86.4 88.6 89.2 88.06
89.2 87.5 86.4 88.6 89.2 88.06
89.2 87.5 86.4 88.6 89.2 88.05
89.2 87.5 86.4 88.6 89.2 88.05
89.2 87.5 86.3 88.6 89.2 88.03
89.2 87.5 86.4 88.6 89.2 88.05
89.2 87.5 86.4 88.6 89.2 88.05
89.2 87.5 86.4 88.6 89.2 88.04
89.2 87.5 86.4 88.6 89.2 88.04
89.2 87.5 86.4 88.6 89.2 88.04
89.2 87.5 86.4 88.6 89.2 88.04
89.2 87.5 86.3 88.6 89.2 88.03
89.2 87.5 86.3 88.6 89.2 88.02
89.2 87.5 86.3 88.6 89.2 88.03
89.2 87.5 86.3 88.6 89.2 88.03
89.2 87.5 86.4 88.6 89.2 88.04
89.2 87.5 86.3 88.6 89.1 88.01
89.2 87.4 86.3 88.6 89.1 88.01
89.2 87.4 86.3 88.6 89.1 88.01
89.2 87.4 86.3 88.6 89.1 88.00
89.2 87.4 86.3 88.5 89.1 87.99
89.2 87.4 86.3 88.6 89.1 88.01
89.2 87.4 86.3 88.6 89.1 88.00
89.2 87.4 86.3 88.5 89.1 88.00
89.2 87.4 86.3 88.5 89.1 87.98
89.2 87.4 86.3 88.5 89.1 87.98
89.1 87.4 86.3 88.5 89.1 87.97
89.1 87.4 86.3 88.5 89.1 87.96
89.2 87.4 86.3 88.5 89.1 87.99

0.04 40.4 40.4 40.0 40.3
0.04 40.4 40.4 40.0 40.3
0.04 40.3 40.4 40.0 40.2
0.03 40.4 40.4 40.0 40.2
0.02 40.4 40.3 39.9 40.2
0.02 40.3 40.3 39.9 40.2
0.01 40.3 40.3 39.9 40.2

-0.00 40.3 40.3 39.9 40.2
-0.01 40.3 40.3 39.9 40.2
-0.02 40.3 40.3 39.9 40.2
-0.02 40.3 40.3 39.9 40.2
-0.02 40.4 40.3 40.0 40.3
-0.02 40.4 40.3 40.0 40.2
-0.02 40.3 40.3 40.0 40.2
-0.02 40.4 40.3 40.0 40.2
-0.01 40.3 40.4 40.0 40.2
-0.01 40.3 40.4 40.0 40.3
-0.00 40.4 40.4 40.0 40.2
0.00 40.3 40.3 40.0 40.2
0.01 40.3 40.4 40.0 40.2
0.02 40.3 40.3 39.9 40.2
0.04 40.3 40.4 39.9 40.2
0.05 40.4 40.3 39.9 40.2
0.06 40.3 40.3 39.9 40.2
0.07 40.4 40.4 40.0 40.3
0.09 40.4 40.3 40.0 40.2
0.10 40.5 40.3 39.9 40.2
0.11 40.3 40.4 39.9 40.2
0.13 40.4 40.4 39.9 40.2
0.13 40.3 40.4 40.0 40.2
0.14 40.4 40.4 40.0 40.3
0.14 40.3 40.4 39.9 40.2
0.15 40.3 40.4 40.0 40.2
0.15 40.3 40.3 40.0 40.2
0.15 40.4 40.3 39.9 40.2
0.15 40.4 40.4 39.9 40.2
0.15 40.4 40.4 39.9 40.2
0.15 40.4 40.3 39.9 40.2
0.14 40.4 40.4 39.9 40.2
0.14 40.4 40.4 40.0 40.3
0.13 40.4 40.4 40.0 40.3
0.13 40.4 40.4 40.0 40.2
0.12 40.4 40.3 39.9 40.2
0.12 40.4 40.4 39.9 40.2
0.11 40.4 40.4 39.9 40.2
0.11 40.4 40.4 39.9 40.2
0.10 40.4 40.4 40.0 40.2
0.10 40.4 40.4 39.9 40.2
0.09 40.4 40,4 40.0 40.3
0.09 40.4 40.4 39.9 40.3
0.08 40.5 40.4 39.9 40.3
0.07 40.4 40.4 39.9 40.2
0.06 40.5 40.4 40.0 40.3
0.05 40.5 40.4 40.0 40.3
0.05 40.4 40.4 40.0 40.3
0.04 40.5 40.4 40.0 40.3
0.03 40.5 40.4 40.0 40.3
0.02 40.4 40.4 39.9 40.3
0.01 40.5 40.4 40.0 40.3
0.00 40.5 40.4 40.0 40.3

COMMENTS

Tested By Date 3--71 Reviewed Byzd 7 & n Date-3-3 O-13

AMPS
I t I I TIME

59.40 59.88
59.36 59.84
59.36 59.82
59.24 59. 70
59.40 59.84
59.24 59.64
59.36 59.77
59.20 59.64
59.40 59.82
59.36 59. 77
59.44 59.83
59.40 59.84
59.56 60.00
59.24 59.64
59.56 59.96
59.40 59.79
59.44 59.86
59.28 59.67
59.44 59.82
59.36 59.75
59.52 59.91
59.40 59.78
59.40 59.79
59.44 59.82
59.36 59.78
59.44 59.85
59.32 59. 72
59.40 59.78
59.40 59.80
59.40 59.79
59.36 59.76
59.32 59.72
59.28 59.67
59.36 59.76
59.28 59.66
59.40 59.82
59.24 59.64
59.24 59.63
59.28 59.68
59.32 59.75
59.24 59.67
59.40 59.82
59.28 59.70
59.28 59.70
59.28 59.70
59.24 59.67
59.24 59.65
59.28 59. 71
59.28 59.73
59.24 59.68
59.16 59.61
59.28 59.73
59.28 59.74
59.2'4 59.69
59.24 59.69
59.16 59.64
59.121 59.61
59.12 59.59
59.32 59.82
59.36 59.84

13:37

1 3: 39
13:40
13:41
13:42
13:43
13:44
13:45
13:46
13:47
13:48
1 3:49
13:50
13:51
13:52
13:53
13:54
13:55
13:56
13:57
13:58
13:59
14:00
14:0 1
14:02
14:03
14:04
14:05
14:06
14:07
14:08
14:09
14:10
14:11
14:12
14:13
14:14
14: 15
14:16
14:17
14:18
14:19
14:20
14:21I
14:22
14:23
14:24
14:25
14:26
14:27
14:28
14:2'9
14:30
14:31
14:32
14:33
14:34
14:35
14:36

03-29-1993 F-17AMPACITY TEST. JOB NUMBER 93-0501.



AMPACTY TET. JO NUMBR 93-501. SAMPLE NUMBER 93-0501-05 DATA FILE 4C6G05N0.002032-93 F8

__POSITION I ___ __POSITION 2 POSITION 3 POSITION AVG AVG AMBIENT TEMPERATURE

Trdl TwhI Tbkl TgrI Trd2 Twh2 Tbk2 Tgr2 Trd3 T~h3 Tbk3 Tgr3 Tavi Tav2 Tav3 Twave SLOPE Taal Tas2 Tam3 Taav

MW 86.4 86.9 85.1 86.7
86.4 86.9 85.1 86.7
86.4 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.8
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 87.0 85.2 86.8
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7O86.5 86.9 85.2 86.7
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 87.0 85.2 86.8
86.5 86.9 85.2 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.5 87.0 85.2 86.8
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.2 86.7
86.5 86.9 85.2 86.7
86.4 86.9 85.1 86.7

87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.7 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.5 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.5
87.7 88.7 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.5
87.7 88.7 88.4 89.4
87.7 88.8 88.4 89.5
87.7 88.8 88.4 89.4
87.7 88.8 88.4 89.4
87.7 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4
87.6 88.7 88.4 89.4

89.5 90.3 89.2 87.4 86.3 88.5 89.1 87.96
89.5 90.4 89.1 87.4 86.3 88.5 89.1 87.97
89.5 90.4 89.2 87.4 86.3 88.5 89.1 87.98
89.6 90.4 89.2 87.4 86.3 88.6 89.1 88.01
89.5 90.4 89.2 87.4 86.3 88.5 89.1 87.99
89.6 90.4 89.2 87.4 86.3 88.6 89.1 88.01
89.6 90.4 89.2 87.4 86.3 88.6 89.1 88.01
89.6 90.4 89.2 87.4 86.3 88.6 89.2 88.01
89.6 90.4 89.2 87.4 86.3 88.6 89.1 88.02
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.02
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.4 86.3 88.6 89.2 88.02
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.4 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.02
89.6 90.4 89.2 87.4 86.3 88.6 89.1 88.00
89.6 90.4 89.2 87.4 86.3 88.6 89.1 88.01
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.02
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.4 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.04
89.6 90.4 89.2 87.5 86.4 88.6 89.2 88.04
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.04
89.6 90.4 89.2 87.5 86.4 88.6 89.2 88.05
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.04
89.6 90.4 89.2 87.5 86.4 88.6 89.2 88.06
89.6 90.4 89.2 87.5 86.4 88.6 89.2 88.05
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.04
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.04
89.6 90.4 89.3 87.5 86.4 88.6 89.2 88.06
89.6 90.4 89.2 87.5 86.4 88.6 89.2 88.06
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.04
89.6 90.5 89.2 87.5 86.4 88.6 89.2 88.05
89.6 90.5 89.3 87.5 86.4 88.6 89.2 88.07
89.6 90.4 89.2 87.5 86.4 88.6 89.2 88.06
89.6 90.5 89.3 87.5 86.4 88.6 89.2 88.07
89.6 90.5 89.3 87.5d 86.4 88.6 89.2 88.07
89.6 90.5 89.3 87.5 86.4 88.6 89.2 88.07
89.6 90.5 89.3 87.5 86.4 88.6 89.2 88.07
89.6 90.4 89.2 87.5 86.4 88.6 89.2 88.06
89.6 90.4 89.3 87.5 86.4 88.6 89.2 88.05
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.04
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.04
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.02
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.03
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.02
89.6 90.4 89.2 87.5 86.3 88.6 89.2 88.01
89.6 90.4 89.2 87.4 86.3 88.5 89.1 87.99
89.5 90.4 89.2 87.4 86.3 88.5 89.1 87.98
89.5 90.4 89.2 87.4 86.3 88.5 89.1 87.99
89.5 90.4 89.2 87.4 86.3 88.5 89.1 87.37

-0.01 40.3 40.4 40.0 40.2
-0.02 40.4 40.4 40.0 40.3
-0.03 40.4 40.4 40.0 40.3
-0.04 40.4 40.4 40.0 40.2
-0.05 40.4 40.4 40.0 40.3
-0.05 40.5 40.4 40.0 40.3
-0.06 40.4 40.4 40.0 40.2
-0.07 40.4 40.4 40.0 40.3
-0.07 40.3 40.3 40.0 40.2
-0.08 40.4 40.4 39.9 40.2
-0.08 40.3 40.4 39.9 40.2
-0.08 40.4 40.4 40.0 40.2
-0.08 40.3 40.3 40.0 40.2
-0.08 40.4 40.3 40.0 40.2
-0.08 40.4 40.3 39.9 40.2
-0.08 40.3 40.4 39.9 40.2
-0.07 40.3 40.3 39.9 40.2
-0.07 40.4 40.4 40.0 40.3
-0.07 40.3 40.4 39.9 40.2
-0.07 40.3 40.3 39.9 40.2
-0.06 40.4 40.4 39.9 40.2
-0.06 40.3 40.4 39.8 40.2
-0.06 40.4 40.3 39.9 40.2
-0.05 40.4 40.3 39.9 40.2
-0.04 40.3 40.3 39.9 40.2
-0.04 40.3 40.3 39.9 40.2
-0.03 40.3 40.3 39.9 40.2
-0.03 40.4 40.3 39.9 40.2
-0.02 40.4 40.3 39.9 40.2
-0.01 40.5 40.3 39.9 40.2
-0.00 40.4 40.3 39.9 40.2
0.00 40.4 40.3 39.9 40.2
0.01 40.4 40.3 39.9 40.2
0.01 40.4 40.3 39.9 40.2
0.02 40.3 40.3 39.9 40.2
0.03 40.3 40.3 39.9 40.2
0.03 40.4 40.3 39.9 40.2
0.04 40.3 40.3 39.9 40.2
0.05 40.3 40.3 39.9 40.2
0.05 40.3 40.3 39.9 40.2
0.06 40.4 40.3 39.9 40.2
0.06 40.4 40.3 39.9 40.2
0.07 40.4 40.3 319.9 40.2
0.07 40.3 40.3 39.9 40.2
0.08 40.3 40.3 40.0 40.2
0.08 40.4 40.4 40.0 40.3
0.09 40.3 40.4 39.9 40.2
0.09 40.3 40.4 319.9 40.2
0.08 40.3 40.4 39.9 40.2
0.08 40.4 40.4 39.9 40.2
0.08 40.4 40.4 39.9 40.2
0.08 40.4 40.3 39.9 40.2
0.07 40.4 40.3 39.9 40.2
0.07 40.5 40.4 39.9 40.3
0.07 40.4 40.4 39.9 40.3
0.06 40.4 40.4 40.0 40.3
0.05 40.4 40.4 39.9 40.2
0.04 40.4 40.3 39.9 40.2
0.03 40.4 40.4 40.0 40.3
'0.02 40.4 40.4 40.0 40.2

COMMENTS

Tested By Date -3-Z?-'F2 Reviewed By Date 3-39-?J3

AMPS
I t I I TIME

59.28 59.74
59.40 59.88
59.40 59.87
59.40 59.84
59.36 59.82
59.40 59.85
59.32 59.75
59.36 59.80
59.40 59.82
59.40 59.83
59.36 59.77
59.24 59.66
59.28 59.69
59.32 59.74
59.24 59.65
59.28 59.68
59.04 59.43
59.32 59.77
59.44 59.85
59.36 59.75
59.44 59.84
59.40 59.79
59.44 59.84
59.44 59.85
59.44 59.80
59.36 59.74
59.40 59.76
59.28 59.68
59.40 59.80
59.36 59.77
59.36 59.74
59.16 59.55
59.20 59.59
59.44 59.84
59.48 59.85
59.40 59.77
59.40 59.79
59.28 59.65
59.44 59. 81
59.44 59.82
59.48 59.87
59.40 59.78
59.24 59.61
59.52 59. 89
59.24 59.62
59.24 59.67
59.12 59.50
59.28 59.67
59.16 59.55
59.32 59.74
59.40 59.81
59.36 59.75
59.36 59.75
59.36 59.80
59.24 59.67
59.20 59.65
59.16 59.59
59.24 59.69
59.12 59.57
59.24 59.69

14:37
14:38
14: 39
14:40
14:41
14: 42
14: 43
14:44
14:45
14:46
14:47
14:48
14:49
14:50
14:51
14:52
14:53
14: 54
14:55
14:56
14:57
14:58
14:59
15:00
15:01
15:02
15:03
15:04
15:05
15:06
15:07
15:08
15:09
15: 10
15: 11
15:12
15:13
15:14
15: 15
15:16
15:17
15:18
15:19
15:20
15:21
15: 22
15:2
15:24
15:254.
15:26
15:27
15:28
15:29
15:30
15:31
15:32
15:33
15: 34
15: 35
15: 36

03-29-1993 F-18AMPACITY TEST. JOB NUMBER 93-0501.



AlIPAITY EST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-0G DATA FILE 4CGGOGNO.002033-93F9

___POSITION 1 __ __POSITION 2 __POSITION 3 POSITION AVG AVG AMBIENT TEMPERATURE
Trdl Twh1 Tbkl Tgrl Trd2 Twh2 Tbk2 Tgr2 Trd3 Tiwh3 Tbk3 Tgr3 Tavi Tav2 TaY3 Twiave SLOPE Taml Tam2 Tam3 Taav

37.6 88.1 86.5 88.3
87.6 86.,l 86.5 88.2)
87 . 68.1 86.5 388.
87.6 88.1 86.5 88.3
87.5 88.1 26.5 88.3
87.6 88.1, 86.5 88.3
87.6 88.1 86.5 88.3
27.6 86.1 86.5 88.3
87.5 88.1 86.5 88.3
87.6G 880.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.5 88.1 86.5 88.3
27.6 88.1 86.5 88.3
87.6 3881 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.2
87.6898.1 86.5 88.
87.6 88.1 86.5 88.2
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 96.5 82.2
-87.6 88.1 86.5 88.2
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.5 88. 186.5 88.2

8.88186.5 88.3
87.6 818.1 86.5 88.2:
87.5 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3O -8.6 88.1 86.5 88.3
87 .6 88.1 86.5 88.')
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3)
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87. 6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6' 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3'
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.55 88.3

88.3 89.0 87. '90.3
88. 389.0 87 '3
88.3. 89.0 37 ',9

88.3 89.0 87. q '. '

883 9.0 87.2 'iO.3
88.3 89.0 87.20
88.3 39.0 87i " 30.
88.3~ 89.0 87. 90 03
88.3 89.0 87.29.
88.3 89.0 972 190 '1

88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3)
88.3 89.0 87. .290.3
88.3 89.0 872 290 '1

88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 890.0 87.2 90.3
88.3 89.0 87.2 930. 3
88.3 89.0 8-7.2 90.3a
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.31 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.2 89.0 87.2~1 90.3
88.3 89.0 87.2~ 90.3
88.3 89. 0 8 7.2 '30.3
88.3 894.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 97.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.21 90.3
88.3 89.0 87.2 90.3)
68.3 89.0 87.2 90.3

88.3 89.0 8 7. 2 90.3
88.3 89.0 87.21 90.3
88.3 89.0 87.2 90.3
88.3) 89.0 87.2 90.3
88.3 89.0 87.2 930.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2' 90.3)
88.3 89.0 87.2 90.3
88.3 89.0 8 7.2 90.32
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 910.3"
88.3 89.0 87.2 90.'3
88.3 89.0 87.2 90.3
88.3 89.08720.
88.3 89.0 87.2 90.3
88.13 89.0 87.2 90.3
88.3 89.0 87.2 930.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2c 90.3

904 0.6 89.3 6.
930.4 9.8.386.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
930.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4t 90.6 89.3 86.8
930.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.3
90.4 90.6 89.31 868.
90.4 90.6 89.3 86.8.
90.4 90.6 89.3`86.8-
90.4 90.6 89.3 86.8
90.4 930.6 89.31 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
930.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
'30.4 90.6 89.3 836.8
930.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.31 86.8
90.4 930.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.2
90.4 90.6 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.7 89.3 86.8

87.6 88.7 89.3 88.53
87.6 88.7 89.3 88.51
87.6 88.7 89.3 88.52

87.6 88.7 89.3 88.53
87.6 88.7 89. 368.52
87.6 88.7 89.3 88.51
97.6 88.7 89.3 38.52
87 .6 88.7 89.31 88.51
87 .6B88.7 89.3 88.52
87.6 88.7 89.3 88.52)
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.513
87.6 88.7 89.3 88.51
87.6 88.7 89.3 88.51
87.6 68.7 89.3 88.51
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.51
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.51
87.6 88.7 89.3 88.51
87.6 88.7 89.3 88.5
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.51
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.52)
87.6 88.7 89.3 88.51
87.6 88.7 89.3 88.52

87.688.789.388.5
87.6 88.7 89.3 88.53
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.53
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.53.
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.5
87.6 88.7 89.3~ 88.52
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.53
87.6 88.7 89.3 88.53
87.6 88.7 89.3 88.53
87.6 88.7 89.3 88.54
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.52
87.6 88.7 89.3 88.53.
87.6 88.7 89.3 88.53
87.6 88.7 89.3 88.54
87.6 88.7 89.3 88.54
87.6 88.7 89.3 88.54
87.6 88.7 89.3 88.54
87.6 88.7 89.3 88.54
87.6 88.7 89.3 88.53
87.6 88.7 89.3 88.54
87.6 88.7 89.31 88.55
87.6 88.7 8.3.3 88.54
87.6 88.7 89.3 88.54
87.6 88.7 89.3 88.55
87.6 88.7 89.3 88.54
87.6 88.7 89.3 88.55
87.6 88.7 89.3 88.55

-0.15 40.4 40.8 40.4 40.5
-014 40.5 40.7 40.5 40.0
-0.1 40.6 40.7 40.4 40.6
-0.13 40.6 40.7 40 .5 40.6
O0 1'1 40.5 40.8 40.4 40.6
o ¶1' 40.5 40.8 40.4 40.6

P01 40.5 40.3 40.4 40.5
-0. 40.5 40.7 40.4 40.6
-0.11 40.6 40.7 40.4 40.6
-0.10 40.6 40.9 40.4 40.6l
-0.10 40.5 40.7 40.4 40.5~
-0.09 40.5 40.8 40.5 40.6
-0.09 40.6 40.7 40.5 40.6
-0.09 40O.7 40.7i 40.5 40.6
-0.09 40.7 40.7 40.c 40.6
-0.08 40.7 40.7 40.5 40.6
-0.08 40.7 41.0 40.5 40.7
-0.08 40.6 40.9 40.5 -40.7
-0.07 40.7 40.8 40.5 40.7
-0.07 40.7 40.8 40.5 40.7
-0.07 40.7 40.8 4'0.5c 40.7'
-0.06 40.6 40.8 40.5 40.6
-0.06 40.5 40.8 40.5 40.6
-0.06 40,.'7 40.8 40.c 40.7
-0.06 40.7 .1.8 40.5 40.15
-0.06 40.6 40.8 40.5 40.6
-0.05 40.5 40.7 40.5 40.6
-0.05f 40.7 40.6 40.4 40.6
-0.04 40.6 40.7 40.4 40.6
-0.04 40.5 40.6 40.4 40.5
-0.04 40.5 40.6 40.4 40.5
-0.04 40.5 40.6 40.4 40.5
-0.04 40.5 40.7 40.4 40.5
-0.03 40.4 40.6 40.3 40 .5
-0.03 40.4 40.5 40.3 40.4
-0.03 40.5 40.5 40.3~ 40.4
-0.02? 40.4 40.5 40.3 40.4
-0.02 40.3 40.5 40.3 40.4
-0.02, 4,0.4 40.6 40.2 40.4
-0.02? 40.4 40.5 40.3 40.4
-0.01 40.3 40.'4 40.3 40.3
-0.01 40.4 40.5 40.3 40.4
-0.01 40.4 40.5 40.3 40.4
-0.01 40.3 40.6 40.3 40.4
-0.01 40.3 40.5 40.3 40.4
-0.01 40.3 40.4 40.21 40.3
-0.00 40.3 40.4 40.2 40.3
0.00 40.4 40.4 40. 40.
0.00 40.3 40.4 40.2 40.3
0.01 40.3 40.4 40.2 40.13
0.01 40.3 40.4 40.2 40.13
0.01 40.3 40.5 40.2 40.3)
0.01 40.4 40.4 40.2 40.3
0.02 40.3 40.4 40.2 40.3
0.02 40.3 40.4 40.2 40.3
0.02 40.3 40.5 40.2 40.3'
0.02 40.2 40.4 40., 40.3
0. 03. 40.2 40.3 40.1 40.2
0.03 40.2 40.3n 40.24 40.2
0.03 40.2 40.3 40.2 40.24

COMMENTS

Tested Byc& UJ *Date -3-ji -2 Reviewed By 4L_ Date 3_3_____

AMPS
I t I I TIME

58.80 58.96
58.80 58.99
58.80 58.99
58.80 5q9.00
58.80 58.99
58.80 59.01
58.80 58.99
56.80 59.00
r58 .80 58.99
58.80 59.02
58.80 58.9
58.80 59 .00
5-8.80 59.02
58.80594
589.80 59.01
58.80 59.03
58.80 59.09
5.8.80 59. 06
58.80" 59i.0"6
58.80 59. 06
58.80 59.05
58.80 593.04
58.80 J9. 05

8.059.0
582 59.0

58.80 593.03
58.80590
58.80 59.02
58.80 58.949
58.80 58.945
58.805.9
58.80589
58.80 58.97i
58.80 58.53
58.80 58.9.1
58.80 58.941
58.8.0 58.90
58.80 58.89
53.8058.9i
53.90 58.8
58.80 58.86
518.80 58.89
58.80 8.940
58.80 58.90
58.30 58.88
58.80 58.83
58.80 558.0.4
58.20 58.85
58.80 58.83
58.80 58.81
58.80 52.8
58.80 58.84
58.80 58.84
58.80 58.83,
58.80 58.84
58.80 58.82,
58.80 58.79
58.80 58.78
58.80 58.79
58.80 58.78

09: 33
(13 3'

(jQ 37

03:43

09:46H

(9: 42
09:49
09:54'
,09:5 4
09:47
09:548
09:59
09:56~

09: 51
09: 58
09:59

10: 00
10:01
10: 02
10:03,
10:04
1 0: 05
10:06~
10:07
10: 08
10: 09
10: 10
10: 11
10 : 12'
10: 13
10: 14
10:1
110:1
10: 17
10: 18
10: 19
10:20I
1 02 1
1:2
10:23

1:4
10: 25

10:27

03-31-1993 F-19AMPACITY TEST.



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-06 DATA FILE 4C6G06N0.002

- POSITION I _ POSITION 2 POSITION 3 POSITION AVG AVG AMBIENT TEMPERATURE
Trdl Twhl TbkI Tgrl Trd2 Twh2 Tbk2 Tgr2 Trd3 Twh3 Tbk3 Tgr3 TavI Tav2 Tav3 Twave SLOPE Tail Tam2 Tam3 Taav

AMPS
It I' TIME

87.6 98.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 S8.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
97.6 88.1 86.5 88.3
37.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 89.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 s8.3
37.6 88.1 86.5 88.3
87.6 8.8.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 38.1 86.5 88.3
87.6 88.1 86.5 88.2
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.3
67.6 88.1 86.5 88.2
87.6 88.1 86.5 88.3
87.6 88.1 86.5 8s.3
87.6 88.1 86.5 88.2
87.6 88.1 86.5 88.2
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.2
a7.6 88.1 86.5 88.2
87.6 88.1 86.5 8S.2
87.6 88.1 86.5 88.2
87.6 88.1 86.5 88.2
87.6 88.1 86.5 88.3
87.6 88.1 86.5 88.2
87.6 88.1 86.5 88.2
87.6 88.0 86.5 88.2
87.6 88.0 86.5 88.2
87.6 88.1 86.5 88.2
87.6 88.0 86.5 88.2
87.6 88.0 86.5 88.2
87.5 88.0 86.5 88.2
87.6 88.0 86.5 88.2

8S.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 9O.3
88.3 89.0 87.2 30.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.13
88.3 89.0 87.2 90.3
38.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.13 89.0 87.2 90.3
88.3 89.0 837. 90.3
88.3; 89.0 87.2? 90.3
88.3 89.0 87.2L 90.3
88.3 89.0 87.2 90.3
88.3) 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 893.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.389.0 87.2 0.
88. 389.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2) 90.3
88.3 89.0 87.2 90.3I
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90'.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.2 88.9 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.3 89.0 87.2 90.3
88.2 89.0 87.2 90.3
88.2 88.9 87.2 90.2
88.3 89.0 87.2 90.3
88.2 S9.0 87.2 90.3
88.3 89.0 87.2 90.3
88. 2 88.9 87.2 90.2
88.2 88.9 87.2 90.3
88.2 88.9 87.2 90.3
88.2 89.0 87.2 90.3
88.2 89.0 87.2 90.3
88.2 88.9 87.2 90.2
88.2 88.9 87.2 90.2
88.2 88.9 87.2 90.3
88.2 89.0 87.2 90.3

90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.7 39.3 86.8
90.4 90.7 89.3 86.8
90.4 90.6 89.3 86.8
90.4 80.6 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.6 89.3 86.8
90.4 30.6 89.3 86.8
90.4 90.7 89.3 s6.8
90.4 90.7 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.6 89.3 86.3
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.9
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 96.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 30.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.7 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.8

87.6 88.7 89.3 88.54 0.03 40.3 40.4 40.` 40.1
87.6 88.7 89.3 88.54 0.03 40.2 40.3 4d.. 40.
87.6 88.7 89.3 88.55 0.03 40.2 40.3 40.z 40.2
87.6 88.7 89.3 88.s5 0.04 40.2 40.4 40.2 40.1
87.7 88.7 89.3 88.56 0.04 40.3 40.5 40.0 40.
87.6 88.7 89.3 88.54 0.04 40;.2 40.3 40A ' d
87.7 88.7 89.3 38.56 0.04 40.2 40.4 40.2 40.2
87.6 88.7 89.3 88.55 0.04 40.3 40.3 40.1 40..
87.6 88.7 89.3 88.54 0.04 40.3 40.3 40.1 40.2
87.6 s8.7 89.3 88.53 0.04 40.2' 40.3 40.1 40.o
87.6 88.7 89.3 88.55 0.04 40.3 40.3 40.2 40.2
87.6 88.7 89.3 88.55 0.04 40.2 40.3 40.2 40.2
87.6 88.7 89.3 88.55 0.04 40.2 40.4 40.1 40.2
87.6 88.7 89.3 88.55 0.04 40.3 40.4 40.1 40.2
87.6 88.7 89.3 88.54 0.04 40.2 40.3 40.1 40.2
87.6 88.7 89.3 88.55 0.04 40.2 40.4 40.1 40.2
87.6 88.7 89.3 88.53 0.04 40.3 40.4 40.1 40.2
87.6 8s.7 89.3 88.54 0.04 40.2 40.3 40.1 40.2
87.6 88.7 89.3 88.53 0.03 40.3 40.3 40.1 40.2
87.6 88.7 89.3 88.52 0.03 40.3 40.4 40.2 40.3
87.6 88.7 89.3 98.55 0.03 40.2 40.4 40.1 40.2
87.6 88.7 89.3 88.55 0.03 40.1 40.4 40.1 40.2
87.6 88.7 89.3 88.53 0.03 40.1 40.3 40.! 40.2
87.6 88.7 89.3 88.54 0.03 40.2 40.4 40.1 40.2
87.6 88.7 89.3 98.54 0.02 40.2 40.3 40.1 40.2
87.6 88.7 89.3 88.53 0.02 40.3 40.3 40.1 40.2
87.6 s8.7 99.3 88.52 0.02 40.3 40.4 40.1 40.3
97.6 88.7 89.3 88.52 0.01 40.2 40.3 40.1 40.2
87.6 88.7 89.3 88.54 0.01 40.3 40.3 40.1 40.2
87.6 88.7 89.3 88.53 0.01 40.2 40.2 40.1 40.2
87.6 88.7 89.3 88.53 0.01 40.2 40.3 40.1 40.2
87.6 88.7 89.3 88.52 0.01 40.3 40.4 40.1 40.3
87.6 88.7 89.3 88.54 0.00 40.2 40.3 40.1 40.2
87.6 88.7 89.3 88.52 0.00 40.2 40.3 40.1 40.2
87.6 88.7 89.3 98.53 -0.00 40.2 40.3 40.1 40.2
87.6 88.7 89.3 88.51 -0.00 40.2 40.4 40.1 40.2
87.6 88.7 99.3 88.51 -0.01 40.2 40.4 40.1 40.2
87.6 88.7 89.3 88.52 -0.01 40.3 40.3 40.1 40.2
87.6 88.7 89.3 88.52 -0.01 40.2 40.4 40.1 40.3
87.6 88.7 89.3 88.50 -0.02 40.2 40.5 40.1 40.3
87.6 88.7 99.3 88.53 -0.02 40.2 40.3 40.1 40.2
87.6 88.7 89.3 88.53 -0.02 40.3 40.4 40.1 40.3
87.6 88.7 89.3 88.51 -0.02 40.2 40.3 40.1 40.2
87.6 88.7 89.3 88.51 -0.03 40.2 40.3 40.0 40.2
87.6 88.7 89.3 88.51 -0.03 40.2 40.3 40.0 40.2
87.6 88.7 89.3 88.50 -0.04 40.2 40.4 40.1 40.2
87.6 88.7 89.3 88.50 -0.04 40.2 40.3 40.1 40.2
87.6 88.6 89.3 88.49 -0.04 40.3 40.5 40.1 40.3
87.6 88.7 89.3 88.51 -0.04 40.2 40.4 40.1 40.2
87.6 88.7 89.3 88.50 -0.05 40.3 40.4 40.1 40.3
87.6 88.7 89.3 88.51 -0.05 40.3 40.4 40.0 40.2
87.6 88.6 89.3 88.49 -0.05 40.2 40.3 40.1 40.2
87.6 88.7 89.3 88.50 -0.05 40.1 40.3 40.1 40.2
87.6 88.6 89.3 88.49 -0.06 40.2 40.3 40(.1 40.2
87.6 88.7 89.3 88.50 -0.06 40.3 40.4 40.1 40.2
87.6 88.6 89.3 88.49 -0.06 40.2 40.3 40.1 40.2
87.6 88.6 89.3 88.49 -0.06 40.3 40.2 40.1 40.2
87.6 88.6 89.3 88.49 -0.06 40.1 40.2 40.1 40.1
87.6 88.6 89.2 88.48 -0.07 40.2 40.3 40.1 40.2
87.6 88.7 89.3 88.49 -0.07 40.1 40.4 40.0 40.2

COMMENTS

Date 1-Ji-ri Reviewed By4 I Date 3______

59.80 58.81
58.80 58.80
58.20 58.79
58.80 53.79
58.80 58.82
58.80 58.80
58.80 F8.78
58.80 58.78s
58.80 58.79
58.80 58.79
58.80 58.79
58.80 58.79
58.80 59.79
058.80 58.79

59.80 58.78
58.80 58.79
58.80 58.20
58.30 58.76
58.76 58.74
58.76 58.79
58.76 58.74
58.80 58.76
58.80 58.76
58.80 58.79
58.80 58.76
58.80 58.80
58.80 58.82
58.80 58.79
58.80 58.79

58.a0 5a.76
58.80 58.78

58.80 58.78
58.80 58.79
58.80 58.79
58.80 58.76
5s.80 53.78
59.80 58.80
58.80 56.79

58.80 58.81
58.80 58.8458.80 58.76
58.a0 58.78

58.80 52.7958.80 59.76
58.80 58.73
58.80 58.98
58.80 58.78
58.90 58.85
58.80 58.80
58.80 58.78
58.80 58.20
58.80 58.81
58.80 58.77
58.80 58.80
58.80 58.81G
58.80 58.78
58.80 58.a8

58. 80 58.76
58.80 58.771

58.80 58.78

10:28
10:293
10:30
10:31
10:32
10:33
10:34
10:35
10:36
10:37
10:38
10:39
10: 40
10: 41
10:42
10:43
10:44
10:45
10:46
10:47
10:48
10:49
10: 50
10:51
10:52

10:53
10:54
10:55
10:56
10:57
1:58

10:59
11:00
11:01
11:02
11:03
11:04
11:05
11:06
11:07
11:08
11:09
11: 10
11:11
11:12
11:13
11:14
11:15
11:16
11:17
11:18
11:19
11:20
11:21
11:22
11:23
11:24
11:25
11:26
11:27

03-31-1993 F-20AMPACITY TEST.

Tested By 7c °0, 6 .1 C, 4zi



03-31-1993 F-21SAMPLE NUMBER 93-0501-06 DATA FILE 4C6606NO.002

___POSITION I - -POSITION 2 - POSITION 3 POSITION AVG AVG AMBIENT TEMPERATURE

Trdl Twhl Tbkl Tgrl Trd2 Twh2 Tbk2 Tgr2 Trd3 Twh3 Tbk3 Tgr3 TavI Tav2 Tav3 Twave SLOPE Tail ram2 Taa3 Taav

AMPS
It I' rIME

87.6 88.0 86.5 88.2
87.6 88.0 86.5 88.2
87.6 88.0 86.5 88.2
87.5 88.0 86.5 88.2
87.6 88.0 86.5 88.2
87.6 88.1 86.5 88.2
87.6 88.0 86.5 88.2
87.6 88.0 86.5 88.2
87.5 88.0 86.4 88.2
87.6 88.0 86.5 88.2
87.5 88.0 86.4 88.2
87.6 88.0 86.4 88.2
87.6 88.0 86.5 88.2
87.5 88.0 86.4 88.2
97.5 88.0 96.4 28.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 S8.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2.7.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 82.2
87.5 88.0 26.4 88.2
87.5 88.0 26.4 88.2
87.5 88.0 86.4 08.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 98.2
87.5 88.0 86.4 88.2
87.5 SS.0 86.4 98.2
87.5 88.0 86.4 88.1
87.5 88.0 86.4 88.1
£7.5 88.0 86.4 88.2
87.5 8.0 86.4 88.1
87.5 87.9 86.4 89.1
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.1
87.5 88.0 86.4 88.2
87.5 87.9 86.4 88.1
87.5 88.0 86.4 88.2
87.5 88.0 86.4 89.2
87.5 88.0 86.4 88.2
87.5 8s.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 88.2
87.5 88.0 86.4 a8.2
87.5 88.0 86.4 88.1

a8.2 88.9 87.2
88.2 88.9 87.2
88.2 88.9 87.2
88.2 88.9 87.2
88. 88.9 87.2
88.2 88.9 87.1
88.2 88.9 87.2
88.2 88.9 87.2
88.2 88.9 87.2
88.2 88.9 87.2
88.2 88.9 87.1
88.2/ 88.9 87.2
88.2 88.9 87.2
88.2 88.9 87.1
88.2 88.9 87.1
8s.2 88.9 87.1
88.2 88.9 87.1
82.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.' 88.9 87.1
88.2 88.9 87.1
88.2 88.9 37.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
28.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 8a8.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 83.9 87.1
8O.2 23.9 87.1
88.1 38.9 87.1
88.1 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.1 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.2 88.9 87.1
88.1 88.9 87.1
88.2 88.9 87.1

90.2
90.2
90.2
90..2
90.2
90.3
90.3
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
902
902
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
go.2
90.2
90.2
90.2
90g2
go.2
90.2
90.2
90.2
90.2
90.2
90.2
90.2
go.290. 2

90.290.2

90. 2

90.2

90.2
90.2

90.2
90.2

90.2

90.2

90. 2
90.2
90.2

90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.4 90.6 29.3 86.7
90.4 90.6 89.3 86.8
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.4 90.6 89.2 86.7
90.3 90.6 893.3 86.7
90.3 90.6 89.3 86.7
90.4 90.6 89.3 36.7
90.4 90.6 89.3 86.7
90.4 90.6 89.2 86.7
90.3 90.6 89.2 86.7
90.4 90.6 89.3 86.7
90.3 90.6 89.2 86.7
90.4 90.6 89.2 86.7
90.4 90.6 89.2 86.7
so.4 90.6 89.2 86.7
90.3 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.4 90.6 89.3 86.7
90.3 90.6 89.2 86.7
90.3 90.6 89.2 86.7
90.3 90.6 89.2 86.7
90.3 90.6 89.2 86.7
90.3 90.6 89.2 86.7
90.3 90.6 89.2 86.7
90.3 90.6 89.3 86.7
90.3 90.5 89.2 86.7
90.3 90.6 89.2 86.7
90.3 90.5 89.2 86.7
90.3 9O.6 89.2 86.7
90a3 90.6 89.2 86.7
90.3 90.5 89.2 86.7
90.3 60.5 89.2 86.7

903 90.5 89.2 86.7

90.3 91.5 89.2 86.7

90.3 90.5 89.2 86.7
90.3 90.5 89.2 86.7
90.3 90.5 89.2 86.7
90.3 0. 89.2 86.7

90.3 90.5 89.2 86.7

90.3 90.5 89.2 86.7
90.3 90.5 89.2 86.7
90.3 90.5 89.2 86.7
90.3 90.5 89.2 86.7
90.3 90.5 89.2 386.7

90.3 90.5 89.2 86.7

90.3 90.5 89.2 86.7

90.3 90.5 89.2 86.7

90.3 90.5 89.2 86.7

87.6 88.6
87.6 88.6
87.6 88.6
87.6 88.6
87.6 88.6
87.6 88.6
87.6 88.6
87.6 88.6
87.6 88.6
87.6 88.6
87.6 88.6
87.6 88.6
87.6 88.8
87.6 88.6
87.5 98.6
87.6 88.6
87.5 9S.6
87.6 88.6
87.6 88.6
87.5 88.6
87.5 88.6
87.6 88.6
87.5 88.6
87.5 88.6
87.6 88.6
87.5 S. 6
87.5 88.6
87.5 88.6
87.5 88.6
87.6 88.6
87.5 98.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6

87.5 88.6
87.5 88.6
37.5 88.6
87.5 a8.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6
87.5 88.6

89.3 88.49 -0.07 40.2 40.4 40.0
89.2 88.49 -0.07 40.2 40.4 40.1
89.2 88.48 -0.07 40.2 40.3 40.0
89.2 88.48 -0.07 40.3 40.3 40.0
69.2 88.48 -0.07 40.2 40.3 40.0
89.3 88.49 -0.07 40.1 40.3 40.0
89.2 88.49 -0.07 40.1 40.2 40.0
89.2 88.49 -0.07 40.1 40.3 40.0
89.2 88.48 -0.07 40.1 40.2 40.0
89.2 88.49 -0.07 40.3 40.2 40.0
89.2 88.47 -0.07 40.3 40.2 40.0
89.2 88.47 -0.07 40.2 40.2 40.0
29.2 88.49 -0.07 40.1 40.2 40.0
89.2 88.47 -0.07 40.0 40.2 40.0
89.2 88.46 -0.07 40.0 40.3 40.0
89.2 88.46 -0.07 40.1 40.3 40.0
89.2 88.46 -0.08 40.0 40.2 40.0
8S.2 88.47 -0.08 40.1 40.2 40.0
89.2 88.47 -0.08 40.1 40.2 40.0
89.2 88.45 -0.08 40.1 40.3 40.0
89.2 88.44 -0.08 40.2 40.2 40.0
89.2 88.46 -0.08 40.1 40.3 40.0
89.2 88.45 -0.08 40.1 40.2 40.0
89.2 88.46 -0.08 40.0 40.3 40.0
89.2 88.46 -0.08 40.0 40.2 40.0
89.2 88.46 -0.08 40.1 40.2 40.0
89.2 88.46 -0.08 40.1 40.2 39.9
89.2 88.46 -0.08 40.1 40.2 39.9
89.2 88.46 -0.08 40.0 40.3 40.0
89.2 98.46 -0.08 40.0 40.4 40.0
89.2 88.45 -0.07 40.0 40.3 40.0
89.2 88.45 -0.07 40.1 40.2 40.0
89.2 88.46 -0.07 40.1 40.2 39.9
89.2 88.44 -0.07 40.1 40.2 40.0
89.2 88.44 -0.07 40.1 40.2 40.0
89.2 88.44 -0.07 40.1 40.2 40.0
89.2 88.45 -0.07 40.1 40.2 40.0
89.2 88.44 -0.07 40.0 40.1 40.0
29.2 88.45 -0.07 40.1 40.2 39.9
89.2 38.44 -0.07 40.0 40.1 40.0
89.2 8S.44 -0.07 40.0 40.3 40.0
8H.2 88.43 -0.07 40.1 40.2 40.0
8O.2 88 4 .007 40.0 40.3 j3.9
89.2 2 8.40 -0.7 40.1 40.4 40.0
89.2 88.42 -0.'7 40.0 40.3 40.0
ss9. 88243 -0 17 du.1 40.3 40.0
89.2 88.41 -0.07 4O.240. 40.0Q.

89.?28 840 -008 40.1 40.2 39.9
89.2 88.42 -0.08 40.0 40.1 40.0
89.2 88.42 -0.08 40.0 40.2 40.0
89.2 88.42 -0.08 40.1 40.2 40.0
89.2 88.41 -0.08 40.1 40.2 40.0
89.2 88.43 -0.08 40.1 40.1 39.9
89.2 88.42 -0.08 40.0 40.2 40.0
89..2 88.42 -0.08a 40.0 40.1 40.0
89.2 88.42 -0.08 40.0 40.2 40.0
89.2 88.42 -0.08 40.0 40.4 40.0
89.2 88.41 -0.02 40.0 40.3 40.0
99.2 88.40 -0.08 40.0 40.3 40.0
89.2 8.41 -0.08 40.0 40.3 40.0
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40.2
40.2
40.2
40.2
40.2
40. 1
40.1
40.1
40.1
40.2
40.2
40. 1
40.1
40.1
40.1
40.1
40.1
40. 1
40.1
40.1
40.1
40.1
40.1
40.1
40.0
40.1
40. 1
40.1

40. 1
40. 1
40. 1
40. 1
40. 1
40. 1
40. 1

40. 1
40.040.
40.1

40.1
40.1

40.
40.1
40.0
40.1
40.1

40. 140.0

40. 140.0
40.1

40.1
40.1
40.140.1

4Q .
40. 1

58. 80
58. s8
58.80
58.80
58.80
58.80
58. 80
58.80
58.230
58. 80
58.8BO
158 .80
58. 76
58. 76
58.76
58. 80

58.760
58. 76
58. 76
58.76
58.80

5s. so

58. 80
58.80
58. 80
58.80
58.80
5sB. s0
58. 80
58.80
58.80
58.80
58.80
58. s8
58.80
58.80
58.80

58.80
5s.80
58.80
5 3.0

58.80
52. s0
58.80
58. s8

58.805s. 80
58.80
58.80
58.80
58.80

ss. so

58.80
58. 80
58. 8(

58.80
sa.80

58. 80

58.80
58.82~
58.79
58.78

52.76
58.75
58.75
58.76
58.78
58.78
58.76
58.70
58.69
58.73
5s.78
58.74
58. 74
58.72
58.73
58.75
58.74
58.75
58.77

58.74
58.73
5a.73
58.74
58.77
58.77
58.76
58.73
58.74
53. 75
58. 70
ua. /
58.74

58. 71

58.73
to 7'l

58. 74
59. 75
58.74

58. 79

58.76

52.73
58.76
58.76
58.78
58.74
58.76
58.73
58.76
58.79
58.77
58.80
58.78

11:28
11:29
11:30
1:31

11:32
11:33
11:34
11:35
11:36
11:38

11:40
1!:41
1:42

11:43
11:44
11:45

11:46
11:47
11:48
11:49
11:50
11:51
11:52
11:53
11:54
11:55
11:56
11:57
11:58
1:59

12:0
12: 01
'2: 02t ,.!'

1:4

IL: '05

I 2.fl

l2: IC;

l-.

i~ :2

1 4

I' )14
12:16
1, 17
12 18
1 19e
12:20
1':21
I,.','
t n. n
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SAMPLE NUMBER 93-0501-07 DATA FILE 4C6G07N0.004

- POSITION I POSITION 2 -_POSITION 3 POSITION AVG AVG AMBIENT TEMPERATURE
Trd1 Twhl Tbkl Tgrl Trd2 Twh2 Tbk2 Tgr2 Trd3 Twh3 Tbk3 Tgr3 ravl Tav2 Tav3 Twave SLOPE Tail Tae2 Tai3 Taav

88.1 88.8 87.6 88.6
88.0 88.8 87.5 88.6
89.0 88.8 87.5 88.6
88.1 88.8 87.5 88.6
88.0 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.0 88.8 97.5 88.6
88.0 88.8 87.5 88.6
88.0 98.8 87.5 88.6
88.0 88.8 87.5 88.6
88.0 88.8 87.5 88.6
88.0 88.8 87.5 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 98.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.7
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.7
88.1 88.8 87.6 88.6
88.1 88.8 87.6 88.7
88.1 88.8 87.6 88.7
88.1 88.8 87.6 88.7
88.1 88.8 87.6 88.7
88.1 88.8 87.6 88.7
88.1 88.8 87.6 88.7
88.1 88.8 87.6 88.7
88.2 88.9 87.6 88.7
88.1 88.9 87.6 88.7
88.1 88.9 87.6 88.7
88.1 88.9 87.6 88.7
88.1 88.9 87.6 88.7
88.1 88.8 87.6 88.7
88.1 88.9 87.6 88.7
88.1 88.9 87.6 88.7
88.1 88.9 87.6 88.7
88.2 88.9 87.6 88.7
88.1 88.9 87.6 88.7
88.1 88.9 87.6 88.7
88.2 88.9 87.6 88.7
88.1 88.9 87.6 88.7
88.2 88.9 87.6 88.7
88.2 88.3 87.6 88.7
88.2 88.9 87.6 88.7
88.2 88.9 87.7 88.7

87.8 98.7 88.5 89.6
87.7 88.7 88.5 89.5
87.7 88.7 88.5 89.5
87.7 88.7 88.5 89.6
87.7 88.7 88.5 89.5
87.7 88.7 88.5 89.5
87.7 88.7 88.5 89.5
87.7 88.7 88.5 89.5
87.7 88.7 88.5 89.5
87.7 88.7 88.5 89.5
87.7 88.7 88.5 89.5
87.7 88.7 88.5 89.5
87.7 88.7 88.5 89.5
87.7 88.7 88.5 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.6 89.6
87.8 98.7 88.6 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.5 89.6
87.8 88.7 88.6 89.6
87.8 88.7 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.7 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6

88.0 89.9 89.1
88.0 89.9 89.1
88.0 89.9 89.1
88.0 89.9 89.1
88.0 89.9 89.1
88.0 89.9 89.1
87.9 89.9 89.1
88.0 89.9 89.1
87.9 89.9 89.1
88.0 89.9 89.1
88.0 89.9 89.1
88.0 89.9 89.1
88.0 89.9 89.1
88.0 89.9 89.1
88.0 89.9 89.1
88.0 90.0 89.1
88.0 89.9 89.1
88.0 89.9 89.1
88.0 90.0 89.1
88.0 90.0 89.1
88.0 89.9 89.1
88.0 90.0 89.1
88.0 90.0 89.1
88.0 90.0 89.1
88.0 90.0 89.1
88.0 90.0 89.2
88.0 90.0 89.1
88.0 90.0 89.2
88.0 90.0 89.2
88.0 90.0 89.1
88.0 90.0 89.2
88.0 90.0 89.1
88.0 90.0 89.1
88.0 90.0 89.2
88.0 90.0 89.2
88.0 90.0 89.2
88.0 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.0 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2
88.1 90.0 89.2

86.7 88.3 98.6 88.4
86.7 88.2 88.6 88.4
86.7 88.2 88.6 88.4
86.7 88.2 88.6 88.4
86.7 88.2 88.6 88.4
86.7 88.2 88.6 88.4
86.7 88.2 88.6 88.4
86.7 88.2 88.6 88.4
86.7 88.2 88.6 88.4
86.7 88.2 88.6 88.4
86.7 88.2 88.6 88.4
86.7 88.2 88.6 88.4
86.7 88.2 88.6 88.4
86.7 88.3 88.6 88.4
86.8 88.3 88.6 88.5
86.8 88.3 88.6 88.5
86.7 88.3 88.6 88.4
86.8 88.3 88.6 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.6 88.5
86.8 88.3 88.6 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.6 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 98.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5
86.8 88.3 88.7 88.5

88.44
88.42
88.41
88.42
88.42
88.42
88.40
88.41
88.40
88.40
88.40
88.40
88.43
88.45
88.46
88.47
88.45
88.46
88.47
88.47
88.46
88.47
88.47
88.46
88.47
88.47
88.48
88.48
98.49
88.48
88.49
88.48
88.48
88.49
88.49
88.49
88.48
88.49
88.49
88.49
88.50
88.50
88.51
88.50
88.51
88.51
88.51
88.49
88.51
88.51
88.51
88.52
88.51
88.51
88.52
88.51
88.51
88.51
88.52
88.53

0.00 40.2 40.2 39.8 40.1
-0.00 40.3 40.4 39.8 40.2
-0.00 40.2 40.5 39.8 40.2
-0.00 40.3 40.5 39.8 40.2
-0.00 40.2 40.4 39.8 40.2
-0.00 40.3 40.5 39.8 40.2
-0.01 40.2 40.4 39.8 40.1
-0.01 40.3 40.3 39.8 40.1
-0.01 40.2 40.3 39.9 40.1
-0.01 40.2 40.4 39.8 40.2
-0.02 40.2 40.4 39.8 40.1
-0.02 40.2 40.5 39.9 40.2
-0.02 40.3 40.6 39.9 40.2
-0.02 40.2 40.6 39.8 40.2
-0.01 40.3 40.5 39.8 40.2
-0.01 40.2 40.4 39.8 40.2
-0.01 40.3 40.4 39.8 40.2
-0.00 40.4 40.5 39.9 40.3
0.00 40.3 40.5 39.9 40.2
0.01 40.3 40.6 39.8 40.3
0.01 40.3 40.5 39.9 40.2
0.01 40.3 40.4 39.9 40.2
0.02 40.3 40.6 39.8 40.2
0.02 40.3 40.4 39.8 40.2
0.02 40.3 40.3 39.8 40.2
0.03 40.3 40.5 39.9 40.2
0.03 40.3 40.3 39.8 40.2
0.04 40.3 40.4 39.8 40.2
0.04 40.4 40.4 39.8 40.2
0.04 40.2 40.3 39.9 40.1
0.05 40.3 40.4 39.9 40.2
0.05 40.3 40.4 39.9 40.2
0.05 40.3 40.4 39.9 40.2
0.06 40.3 40.4 39.9 40.2
0.06 40.3 40.4 39.8 40.2
0.07 40.3 40.3 39.9 40.2
0.07 40.3 40.3 39.9 40.2
0.07 40.3 40.3 39.9 40.2
0.07 40.3 40.4 39.9 40.2
0.08 40.3 40.3 39.8 40.1
0.08 40.3 40.3 39.8 40.1
0.08 40.2 40.4 39.9 40.1
0.09 40.3 40.4 39.9 40.2
0.09 40.3 40.3 39.8 40.1
0.09 40.3 40.4 39.8 40.2
0.10 40.3 40.4 39.9 40.2
0.10 40.3 40.3 39.8 40.1
0.10 40.3 40.5 39.9 40.2
0.10 40.3 40.5 39.9 40.2
0.11 40.3 40.5 39.9 40.2
0.11 40.3 40.6 39.9 40.3
0.11 40.3 40.4 39.9 40.2
0.11 40.3 40.5 39.9 40.3
0.11 40.3 40.5 39.8 40.2
0.12 40.2 40.5 39.9 40.2
0.12 40.3 40.5 39.8 40.2
0.12 40.4 40.5 39.9 40.3
0.12 40.3 40.6 39.9 40.3
0.12 40.3 40.5 39.8 40.2
0.12 40.3 40.5 39.8 40.2

COMMENTS
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AMPS
It I'

59.80 60.09
59.80 60.13
59.84 60.19
59.80 60.13
59.80 60.13
59.80 60.17
59.80 60.13
59.80 60.13
59.80 60.13
59.80 60.14
59.80 60.14
60.12 60.51
60.00 60.39
60.00 60.35
60.00 60.35
59.88 60.19
59.88 60.21
59.92 60.30
59.88 60.23
59.92 60.29
59.88 60.24
59.88 60.21
59.88 60.23
59.88 60.19
59.88 60.19
59.88 60.22
59.89 60.19
59.88 60.20
59.88 60.21
59.88 60.18
59.88 60.20
59.88 60.20
59.88 60.19
59.88 60.21
59.88 60.18
59.88 60.19
59.88 60.19
59.88 60.18
59.88 60.20
59.88 60.17
59.88 60.16
59.92 60.22
59.92 60.24
59.88 60.17
59.88 60.17
59.9 2 60.24
59.92 60.21
59.88 60.21
59.92 60.24
59.88 60.22
59.92 60.28
59.88 60.19
59.88 60.24
59.88 60.21
59.88 60.21
59.88 60.20
59.88 60.24
59.88 60.23
59.88 60.20
59.88 60.18

11:57
11:58
11:59
12:00
12: 01
12:02
12:03
12:04
12:05
12:06
12:07
12:08
12:09
12:10
12: 11
12:12
12:13
12:14
12:15
12:16
12:17
12:18
12:19
12:20
12:21
12:21
12:23
12:24
12:25
12:26
12:27
12:28
12:29
12:30
12:31
12:32
12:33
12:34
12:35
12:36
12:37
12:38
12:39
12:40
12:41
12:42
12:43
12: 44
12:45
12:46
12:47
12:48
12:49
12:50
12:51
12:52
12:53
12:54
12:55
12:56
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AMPACIT TEST. JOB NUMBER 93-0501. SAMPLE NUMIBER 93-0501-07 DATA FILE 4CG607N0.004030-93F3

__POSITION I17 ___ __POSITION 2 __POSITION 3 POSITION AVG AVG AMBIENT TEMPERATURE
Tr-d1 T~hI Tbkl Tgrl Trd2 Twh2 Tbk2 Tgr2 Trd3 Twh3 Tbk3 Tgr3 lavi Tav2 Tav3 Twave SLOPE Taal TaaZ Taa3 Taav

W 88.2 88.9 87.7 88.7
882 88.9 87.7 88.7
88.2 88.9 87.6 88.7
882 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88. 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.6 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88;9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
3 8.2 88.9 87.7 88.8
88.2 88.9 87.7 88.8
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.8
88.2 89.0 87.7 88.8
88. 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 89.0 87.7 88.8
88.2 88.9 87.7 88.8
88.2 89.0 87.7 88.8
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.7
88.2 89.0 87.7 88.7
88.2 88.9 87.7 88.8
88.2 88.9 87.7 88.7
88.2 88.9 87.7 88.8
88.2 88.9 87.7 88.8
88.2 88.9 87.7 88.7
88.2 89.0 87.7 88.8
88.2 88.9 87.7 88.7
88.2 89.0 87.7 88.8
88.2 89.0 87.7 88.7
88.2 88.9 87.7 88.8

87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.7
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.7
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.7
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.7
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.7
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.7
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.7
87.8 88.8 88.6 89.7
87.8 88.8 88.6 89.7
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.7
87.8 88.8 88.6 89.7
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.8 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.8 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.7 89.7
87.9 88.8 88.6 89.7
87.8 88.8 88.6 89.7
87.9 88.8 88.7 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.8 88.8 88.6 89.6
87.8 88.8 88.6 89.6
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.8 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7
87.9 88.8 88.6 89.7

88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.54
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.53
88.1 90.0 89.2 86.8 88.3 88.7 88.5 88.52
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.53
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.54
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.54
88.1 90.0 89.2 86.8 88.3 88.7 88.5 88.52
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.53
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.54
88.1 90.0 89.2 86.8 88.3 88.7 88.5 88.52
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.54
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.53
88.1 90.1 89.2 86.8 88.3 88.7 88.6 88.53
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.55
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.54
88.1 90.0 89.2 86.8 88.4 88.7 88.6 88.55
88.1 90.0 89.28 6.8-88.4 88.788.5898.54
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.55
88.1 90.0 89.2 86.8 88.4 88.7 88.6 88.55
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.56
88.1 90.1 89.2 86.8 88.4 88.7 88.5 88.54
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.56
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.55
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.55
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.56
88.1 90.1 89.2 86.8 88.4 88.7 88.6 88.56
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.55
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.54
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.54
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.56
88.1 90.0 89.2 86.8 88.4 88.7 88.6 88.56
88.1 90.0 89.2 86.8 88.4 88.7 88.5 88.54
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.55
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.2 86.8 88.4 88.7 88.6 88.56
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.2 86.8 88.4 88.7 88.6 88.56
88.1 90.1 89. 2 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.2 86.8 88.4 88.8 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.2 86..9 88.4 88.7 88.6 88.56
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.2 86.9 88.4 88.8 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.56
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.56
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.58

0.12 40.3 40.4 39.8 40.2
0.12 40.3 40.5 39.9 40.2
0.12 40.3 40.5 39.8 40.2
0.12 40.3 40.4 39.9 40.2~
0.12) 40.3 40.4 39.9 40.2L
0.12 40.3 40.3 39.8 40.2
0.11 40.2 40.4 39.9 40.2
0.11 40.3 40.4 39.9 40.2
0.10 40.3 40.4 39.9 40.2
0.10 40.3 40.5 39.8 40.2
0.09 40.3 40.5 39.9 40.2
0.09 40.3 40.4 39.9 40.2
0.08 40.3 40.5 39.9 40.2
0.08 40.3 40.5 39.9 40.2
0.08 40.3 40.3 39.9 40.1
0.08 40.3 40.4 39.8 40.2
0.08 40.2 40.4 39.8 40.2
0.08 40.3 40.5 39.9 40.2
0.08 40.3 40.5 309.8 40.2
0.08 40.3 40.3 39.8 40.1
0.08 40.3 40.3 39.8 40.1
0.08 40.3 40.3 39.8 40.1
0.08 40.2 40.4 39.9 40.2
0.08 40.3 40.3 39.8 40.1
0.08 40.3 40.3 39.8 40.1
0.08 40.3 40.3 39.8 40.1
0.08 40.2 40.2) 39.8 40.1
0.08 40.3 40.3 39.8 40.1
0.08 40.3 40.3 39.8 40.1
0.08 40.2 40.3 39.8 40.1
0.08 40.3 40.3 39.8 40.1
0.07 40.2 40.2 39.8 40.1
0.07 40.3 40.2 39.8 40.1
0.07 40.2 40.2 39.8 40.1
0.07 40.3 40.2 39.8 40.1
0.07 40.2 40.3 '39.8 40.1
0.07 40.3 40.3 39.8 40.1
0.07 40.2 40.3 39.7 40.1
0.07 40.2 40.3 39i.8 40.1
0.07 40.2 40.2 39.8 40.1
0.07 40.2 40.3 39.8 40.1
0.07 40.3 40.3 39.8 40.1
0.07 40.3 40.13 39.8 40.1
0.07 40.3 40.13 39.8 40.1
0.07 40.3 40.3 39.8 40.1
0.07 40.2 40.2 39.8 40.1
0.07 40.3 40.3 39.8 40.1
0.07 40.2 40.3 39.8 40.1
0.07 40.3 40.3 39.8 40.1
0.07 40.2 40.3 39.8 40.1
0.07 40.3 40.2 39.8 40.1
0.07 40.3 40.3 39.9 40.2
0.06 40.3 40.2 39.9 40.1'
0.06 40.3 40.2 39.8 40.1
0.06 40.3 40.2 39.8 40.1
0.06 40.3 40.3 39.8 40.1
0.06 40.3 40.4 39.9 40.2
0.06 40.3 40.4 39.8 40.2
0.06 40.4 40.4 39.8 40.2
0.06 40.3 40.4 39.8 40.2

COMMENTS

T~~ yDate 3 -IL- Reviewed By . a4rt ~-3G.?

AMPS
I I I TIME

59.88 60. 16
59.88 60.21
59.88 60.20
59. 88 60.18
59.880 60.17
59.88o 60.16
59.88 60.17
59.88 60.18
59.838 60.18
59.88 60.19
59.88 60.19
59.88 60.19
59.88 60.22
59.88 60.21
59.88 60.15
59.88 60.17
59.88 60.16
59.88 60.19
59.88 60.20
59.88 60.13
59.88 60.14
59.92 60.16
59.88 60.16
59.88 60.13
59.88 60.13
59.88 60.13
59.88 60.11
59.88 60.14
59.88 60.13
59.88 60.10
59.88 60.11
59.88 60.11
59.88 60.12
59.88 60.09
59.88 60.10
59.88 60.12
59.88 60.12~
59.88 60.09
59.88 60.12
59.88 60.09
59.88 60.11
59.88 60.14
59.88 60.12
59.88 60.13
59.88 60.12
59.88 60.09
59.88 60.14
59.88 60.12,
59.88 60.13
59.88 60.10
59.88 60.13
59.88 60.15
59.88 60.11
59.88 60.11
59.88 60.11
59.88 60.13
59.92 60.20
59.88 60.15
59.88 60.16
59.88 60.15

12~:57
12i:58
12:59
13: 00
13: 01
13:02
13:03
13:04
13:05
131:06
13:07
13: 08
13:09
13:10
13: 11
13:12'
13:13'
13:14
13:15
13: 16
13:17
13:18s
13:19
13:2 0

13:21

13: 23
1 3: 2 4
13: 25
13: 26
13:27
13: 28

13: -30
131:31
13:32
13:33
13: 34
13:35
13:36
13:3'7
13:38
13:39
13:40
131:41
131:42
13:43
13:44
13:45
13: 46
13: 47
13:48
13:49
13:50
13:51
213:52

13: 53
13:54
13:55
13: 56
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AMPACTY TET. JO NUMBR 93-501. SAMPLE NUMBER 93-0501-07 DATA FILE 4C6607NO.004030-93 F2

__POSITION I ___ __POSITION 2 __POSITION 3 POSITION AVG AVG AMBIENT TEMPERATURE
Irdi1 TwhIh Tbk1 I-gri Trd2 Twh2 Tbk2 Tgr2 Trd3 Twh3 Tbk3 Tgr3 Tavi Tav2 Tav3 Tvaye SLOPE Tail Taa2 Tam3 Taav

AMPS
I t I1I TIME

W 8.2 88. 9 87. 7 88.8 87.9 88.8 88. 6 89. 7
88.2 88.9 87.7 88.7 87.9 88.8 88.6 89.7
88.2 88.9 87.7 88.8 87.9 88.8 88.6 89.7
88.2 88.9 87.7 88.7 87.8 88.8 88.7 89.7
88.2 88.9 87.7 88.8 87.9 88.8 88.6 89.7
88.2 88.9 87.7 88.7 87.8 88.8 88.6 89.7
88.2 88.9 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 88.9 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 88.9 87.7 88.8 87.9 88.8 88.7 89.7
88.3 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.2 88.9 87.7 88.8 87.9 88.8 88.6 89.7
88.2 88.9 87.7 88.7 87.8 88.8 88.6 89.7
88.2 88.9 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.3 88.9 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 88.9 87.7 88.7 87.8 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.7 89.7. 88.3 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 88.9 87.7 88.8 87.9 88.8 88.6 89.7
88.2 88.9 87.7 88.8 87.9 88.8 88.6 89.7
88.2 88.9 87.7 88.7 87.8 88.8 88.6 89.7
88.2 88.9 87.7 88.8 87.8 88.8 88.6 89.7
88.2 88.9 87.7 88.8 87.9 88.8 88.6 89.7
88.3 89.0 87.8 88.8 87.9 88.8 88.7 89.7
88.2 88.9 87.7 88.7 87.8 88.8 88.6 89.7
88.2 88.9 87.7 88.8 87.9 88.8 88.6 89.7
88.3 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.3 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.2 89.0 87.7 88.6 87.9 88.8 88.6 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.3 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.6 89.7
88.3 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.3 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.3 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.3 89.0 87.8 88.8 87.9 88.8 88.7 89.7
88.3 89.0 87.8 88.8 87.9 88.8 88.7 89.7
88.3 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.3 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.2 89.0 87.7 88.8 87.9 88.8 88.7 89.7
88.3 89.0 87.8 88.8 87.9 88.8 88.7 89.7
88.3 89.0 87.8 88.8 87.9 88.8 88.7 89.7
88.3 89.0 87.8 88.8 87.9 88.8 88.7 89.7

88.1 90.1 89.2 86.9 88.4 88.8 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.8 88.6 88.58
88.1 90.1 89.2 86.8 88.4 88.8 88.6 88.58
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.8 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.8 88.6 88.58
88.2 90.1 89.2 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.58
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.58
88.2 90.1 89.2 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.2 86.8 88.4 88.7 88.6 88.57
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.58
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.58
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.58
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.58
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89 .3 86.9 88.4 88.8 88.6 88.60
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.2 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.57
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.58
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.60
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.58
88.1 90.1 89.3 86.9 88.4 88.7 88.6 88.58
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.60
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.60
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.60
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.60
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.60
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.60
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.59
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.61
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.61
88.2 90.1 89.3 86.9 88.4 88'.8 88.6 88.61
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.61
88.2 90.1 89.3 86.9 88.4'88.8 88.6 88.60
88.1 90.1 89.3 86.9 88.4 88.8 88.6 88.60
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.61
88.2 90.1 89.3 86.9 88.4 88.8 88.6 88.61.
88.2 90.1 89.3 86.9 88.5 88.8 88.6 88.61

0.06 40.3 40.5 39.8 40.2
0.06 40.4 40.5 39.8 40.3
0.05 40.4 40.5 39.9 40.3
0.05 40.4 40.4 39.9 40.3
0.05 40.3 40.6 39.8 40.3
0.05 40.4 40.4 39.8 40.2
0.05 40.3 40.5 39.8 40.2
0.05 40.4 40.4 39.9 40.2
0.05 40.4 40.4 39.8 40.2
0.04 40.3 40.4 39.9 40.2
0.04 40.5 40.4 39.9 40.3
0.04 40.4 40.4 39.9 40.3
0.04 40.4 40.5 39.8 40.3
0.04 40.4 40.5 39.9 40.3
0.04 40.4 40.6 39.9 40.3
0.04 40.4 40.5 40.0 40.3
0.04 40.5 40.5 39.9 40.3
0.03 40.51 40.4 39.9 40.3
0.03 40.5 40.6 39.9 40.3
0.03 40.5 40.6 39.9 40.3
0.03 40.4 40.4 39.9 40.2
0.03 40.5 40.5 39.9 40.3
0.03 40.4 40.4 40.0 40.2
0.03 40.4 40.4 39.9 40.2
0.03 40.4 40.6 39.9 40.3
0.03 40.4 40.5 40.0 40.3
0.03 40.4 40.5 39.9 40.3
0.03 40.5 40.5 39.9 40.3
0.02 40.5 40.6 40.0 40.4
0.02 40.5 40.6 39.9 40.3
0.02 40.3 40.4 39.9 40.2
0.02 40.4 40.5 40.0 40.3
0.02 40.5 40.5 40.0 40.3
0.02 40.4 40.6 39.9 40.3
0.02 40.4 40.6 39.9 40.3
0.02 40.4 40.5 39.9 40.3
0.02 40.4 40.5 39.9 40.3
0.02 40.4 40.4 39.9 40.2
0.02 40.4 40.6 40.0 40.3
0.01 40.4 40.5 39.9 40.3)
0.01 40.4 40.5 39.9 40.3
0.01 40.4 40.5 39.9 40.3
0.012 40.4 40.6 39.9 40.3
0.02 40.4 40.4 39.9 40.3
0.02 40.4 40.5 39.9 40.3
0.02 40.3 40.5 39.9 40.2
0.02 40.4 40.4 39.9 40.3
0.02 40.4 40.5 39.9 40.3
0.02 40.4 40.4 39.9 40.2
0.02 40.4 40.4 39.8 40.2
0.02 40.3 40.4 39.9 40.2
0.02 40.3 40.3 39.8 40.2
0.02 40.4 40.4 39.9 40.2
0.02 40.3 40.5 39.8 40.2
0.03 40.3 40.4 39.9 40.2
0.03 40.3) 40.3 39.9 40.2,
0.03 40.3 40.3 39.8 40.1
0.03 40.3 40.3 39.8 40.1
0.03 40.3 40.4 39.9 40.2
0.03 40.3 40.2 39.9 40.1

COMMENTS

TteBy6Date ?-61 Reviewed By Z& ; Date3~~. !?.

59.88 60.18
59. 88 60. 21
59.88 60.22
59.88 60.19
59.88 60.22
59.88 60.16
59. 88 60.17
59.88 60.19
59.88 60. 18
59.88 60.17
59.88 60.20
59.88 60.20
59.88O 60.20
59.88 60.19
59.88B 60.21
59.88 60.23
59.88 60.'22
59.88 60.22
59.88 60.25
59. 88 60.26
59.88 60.19
59.88 60.23
59.88 60. 19
59. 88 60.18
59.88 60.23
59.88 60.22
59.88 60.22
59.88 60.23
59.88 60.26
59.88 60.24
59.88 60.16
59.88 60.20
59.88 60.23
59.88 60.24
59.88 60.25
59.92 60.27
59.88602
59.88 60.20
59.88 60.23
59.88 60.21l
59.88 60.22
59.88 60.20
59.88 60.21l
59.88 60.20
59.88 60.20
159.88 60.18
59.88 60.19
59.88 60.20
59.88 60.18
59.88 60.17
59.88 60.18
59.88 60.13
59.88 60.17
59.88 60.16
59.88 60.16
59.88 60.14
59.88 60.11
59.88 60.11
59.88 60.15
59.88 60.10

13:57
131:59
13:59
14:00
14:01
14:02
14:03
14:04
14:05'
14:06
14:07
14:08
14: 09
14: 10
14: 11
14: 12
14: 13
14:14
14: 15
14: 16
14: 17
14: 18
14: 19
14: 20
14:21t
14:22)
14:23
14: 24
14:2'5
14: 26
14:27
14:28
14:29
14:30
14:31I
14:3

14: 34
14: 35
14; 316
14:3'7
14:-38
14:3'9
14: 4u
14: 41
14:42q-
14: 43
14: 44
14: 45
14: 46
14: 47
14:48
14:49
14: 50
1 4:51
14:5'2
14: 53j
14: 54
14:55
14: 56

AMPACITY TEST. JOB NUMBER 93-0501. 03-30-1993 F-24

Tested By I -- a



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-08 DATA FILE 4C6G08NO.001

-_ POSITION I - POSITION 2 -_POSITION 3 POSITION AVG AVG AMBIENT TEMPERATURE
Trdl Tvhl TbkI Tgrl Trd2 Twh2 Tbk2 Tgr2 Trd3 TNh3 Tbk3 Tgr3 TavI Tav2 Tav3 Twave SLOPE Taal Taa2 Tam3 Taav

91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.4 92.1
91.5 92.2 90.4 92.1
91.5 92.2 90.4 92.1
91.5 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.5 92:2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.5 92.2 90.4 92.1
91.5 92.2 90.4 92.1
91.5 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.5 92.2 90.4 92.1
91.6 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.5 92.2 90.4 92.1
91.5 92.2 90.3 92.1
91.6 92.2 90.4 92.1
91.6 92.2 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.5 92.2 90.4 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.4 92.1
91.5 92.2 90.4 92.1
91.5 92.2 90.4 92.1
91.5 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1

89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.3 90.1 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.1 89.1 90.7
89.4 90.1 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.5 90.3 89.2 90.8
89.5 90.2 89.1 90.8
89.4 90.2 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.4 90.3 89.2 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.5 90.2 89.2 90.8
89.5 90.2 89.2 90.8
89.5 90.3 89.2 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8

91.8 92.8 91.6 90.1 91.5 89.9 91.6 91.00
91.9 92.8 91.6 90.1 91.5 89.8 91.6 91.00
91.9 92.8 91.6 90.1 91.5 89.8 91.6 91.00
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.97
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.97
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.99
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.97
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.97
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.99
91.9 92.8 91.6 90.2 91.6 89.9 91.6 91.01
91.9 92.8 91.6 90.2 91.6 89.8 91.6 91.01
91.9 92.8 91.6 90.2 91.6 89.9 91.6 91.01
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.03
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.03
91.9 92.9 91.6.90.2 91.6 89.9 91.6 91.03
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.03
91.9 92.9 91.6 30.2-91.6 89.9 91.6 91.03
91.9 92.8 91.6 90.1 91.6 89.9 91.6 91.03
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.03
91.9 92.8 91.6 90.2 91.6 89.9 91.6 91.03
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.02
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.02
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.02
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.02
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.04
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.04
91.9 92.9 91.7 90.2 91.6 89.9 91.6 91.04
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.04
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.03
91.9 92.9 91.7 90.2 91.6 89.9 91.7 91.04
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.03
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.02
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.04
91.9 92.9 91.6 90.1 91.6 89.9 91.6 91.02
91.9 92.8 91.6 90.1 91.6 89.9 91.6 91.02
91.9 92.8 91.6 90.1 91.6 89.9 91.6 91.01
91.8 92.8 91.6 90.1 91.5 89.9 91.6 91.00
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.02
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.04
91.9 92.9 91.7 90.2 91.6 89.9 91.7 91.06
91.9 92.9 91.7 90.2 91.6 89.9 91.7 91.06
91.9 92.9 91.7 90.2 91.6 89.9 91.7 91.06
91.9 92.9 91.7 90.2 91.6 89.9 91.7 91.07
91.9 92.9 91.7 90.2 91.6 89.9 91.7 91.07
91.9 92.9 91.7 90.2 91.6 89.9 91.7 91.06
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.05
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.03
91.9 92.8 91.6 90.1 91.6 89.9 91.6 91.01
91.8 92.8 91.6 90.1 91.6 89.9 91.6 91.01
91.8 92.8 91.6 90.1-91.5 89.9 91.6 91.00
91.9 92.8 91.6 90.1 91.6 89.9 91.6 91.01
91.9 92.8 91.6 90.2 91.6 89.9 91.6 91.02
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.03
91.9 92.9 91.6 90.2 91.6 89.9 91.7 91.05
91.9 92.9 91.7 90.2 91.6 89.9 91.6 91.05
91.9 92.9 91.7 90.2 91.6 89.9 91.7 91.05
91.9 92.9 91.6 90.2 91.6 89.9 91.6 91.03
91.9 92.9 91.6 90.1 91.6 89.9 91.6 91.03
91.8 92.8 91.6 90.1 91.5 89.9 91.6 91.00
91.8 92.8 91.6 90.1 91.5 89.9 91.6 91.01

-0.02 40.8 40.9 40.5 40.8
-0.01 40.8 41.0 40.5 40.8
-0.00 40.8 40.9 40.5 40.7
-0.00 40.9 40.9 40.6 40.9
0.00 40.8 40.9 40.5 40.7
0.01 40.8 40.9 40.5 40.7
0.01 40.8 41.0 40.6 40.8
0.01 40.9 40.8 40.5 40.8
0.02 41.0 40.9 40.6 40.9
0.02 40.9 40.9 40.6 40.8
0.03 40.8 40.9 40.6 40.8
0.03 40.9 41.0 40.7 40.9
0.04 40.9 40.9 40.6 40.8
0.04 40.9 40.9 40.6 40.8
0.05 40.9 41.0 40.6 40.8
0.05 40.9 40.9 40.5 40.8
0.06 40.9 40.9 40.6 40.8
0.06 40.9 40.9 40.5 40.8
0.07 40.8 40.9 40.6 40.8
0.08 41.0 40.9 40.6 40.8
0.08 40.9 40.9 40.5 40.8
0.09 41.0 41.0 40.6 40.8
0.09 40.9 40.9 40.6 40.8
0.09 40.8 40.9 40.5 40.8
0.09 40.9 41.0 40.6 40.8
0.09 40.9 40.9 40.6 40.8
0.09 40.9 40.9 40.6 40.8
0.09 40.9 40.9 40.7 40.8
0.09 41.0 40.9 40.6 40.8
0.09 40.8 40.9 40.6 40.8
0.09 40.8 40.9 40.5 40.8
0.09 40.9 41.0 40.5 40.8
0.10 40.9 41.0 40.6 40.8
0.09 40.9 41.0 40.6 40.8
0.09 40.8 40.9 40.7 40.8
0.09 40.9 40.9 40.5 40.8
0.09 41.0 40.9 40.6 40.8
0.09 40.9 40.9 40.6 40.8
0.09 40.9 40.9 40.6 40.8
0.09 40.9 40.9 40.6 40.8
0.09 40.8 40.9 40.6 40.8
0.09 40.9 41.0 40.6 40.8
0.10 41.0 40.9 40.6 40.8
0.10 40.9 41.0 40.6 40.8
0.10 40.9 40.9 40.7 40.8
0.10 40.9 40.9 40.6 40.8
0.10 40.9 41.0 40.6 40.8
0.10 40.9 40.9 40.6 40.8
0.09 40.9 40.9 40.6 40.8
0.09 40.9 40.9 40.5 40.8
0.08 40.8 40.9 40.5 40.8
0.08 40.9 41.0 40.5 40.8
0.07 40.9 40.9 40.5 40.8
0.07 40.9 40.9 40.6 40.8
0.06 40.8 40.9 40.5 40.7
0.06 41.1 40.9 40.6 40.9
0.05 40.9 40.9 40.6 40.8
0.05 40.9 40.9 40.6 40.8
0.05 40.8 40.9 40.5 40.7
0.04 40.8 40.9 40.5 40.8

COMMENTS

Tested By C " - Date ?3Xc..? Reviewed 8 y ;ftu Date 3 3 0 -O3

AMPS
It I'

60.72 60.81
60.84 60.93
60.68 60.76
60.64 60.77
60.52 60.61
60.84 60.93
60.68 60.80
60.88 60.98
60.84 60.98
60.88 61.00
60.80 60.90
60.84 60.98
60.84 60.94
60.84 60.94
60.72 60.84
60.84 60.94
60.56 60.67
60.84 60.93
60.76 60.85
60.72 60.83
60.68 60.78
60.84 60.97
60.76 60.86
60.84 60.92
60.80 60.91
60.88 60.98
60.76 60.86
60.84 60.95
60.72 60.84
60.88 60.96
60.72 60.80
60.80 60.90
60.60 60.69
60.76 60.89
60.68 60.80
60.72 60.81
60.96 61.10
60.80 60.90
60.96 61.07
60.96 61.05
60.88 60.95
60.88 60.99
60.72 60.82
60.80 60.89
60.76 60.87
60.60 60.69
60.72 60.84
60.56 60.66
60.80 60.92
60.80 60.90
60.84 60.92
60.88 60.98
60.88 60.96
60.92 61.01
60.88 60.93
60.84 60.96
60.32 60.40
60.76 60.84
60.64 60.70
60.60 60.67

01:31
01:32
01:33
01:34
01:35
01:36
01:37
01:38
01:39
01:40
01:41
01:42
01:43
01:44
01:45
01:46
01:47
01:48
01:49
01:50
01:51
01:52
01:53
01:54
01:55
01:56
01:57
01:58
01:59
02:00
02:01
02:02
02:03
02:04
02:05
02:06
02:07
02:08
02:09
02:10
02:11
02:12
02:13
02:14
02:15
02:16
02:17
02:18
02:19
02:20
02:21
02:22
02:23
02:24
02:25
02:26
02:27
02:28
02:29
02:30

03-29-1993 F-2 5AMPACITY TEST.



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-08 DATA FILE 4C6608NO.001

POSITION I - POSITION 2 - POSITION 3 POSITION AVG AV6

Trdl Twhl Tbkl Tgrl Trd2 Twh2 Tbk2 rgr2 Trd3 Twh3 Tbk3 Tgr3 Tavl Tav2 Tav3 Twave
AMBIENT TEMPERATURE

SLOPE Taal Taa2 Tae3 Taav

91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.4 92.1
91.5 92.2 90.4 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.4 92.1
91.5 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92..2 90.4 92.2
91.5 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.2 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3-90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.3 90.4 92.2
91.6 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.5 92.2 90.4 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1

89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.5 90.2 89.2 90.8
89.4 90.2 89.2 90.8
89.5 90.3 89.2 90.8
89.4 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.2 89.2 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.2 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.5 90.3 89.2 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7

91.8 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.9 92.8 91.6
91.8 92.8 91.6
91.9 92.9 91.6
91.9 92.9 91.6
91.9 92.9 91.6
91.9 92.9 91.6
91.9 92.9 91.6
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.6
91.9 92.9 91.6
91.9 92.9 91.6
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.6
91.9 92.9 91.6
91.9 92.9 91.7
91.9 92.9 91.6
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.6
91.9 92.9 91.6
91.9 92.9 91.7
91.9 92.9 91.6
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.7
91.9 92.9 91.6
91.9 92.9 91.6
91.9 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.9 92.8 91.6
91.9 92.8 91.6
91.9 92.9 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6
91.8 92.8 91.6

90.1 91.6 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.6 89.9 91.6
90.1 91.6 89.9 91.6
90.1 91.6 89.9 91.6
90.1 91.6 89.9 91.6
90.2 91.6 89.9 91.6
90.2 91.6 89.9 91.6
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.6
90.2 91.6 89.9 91.6
90.2'91.6 89.9 91.6
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.6
90.2 91.6 89.9 91.6
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.6
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.6
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.7
90.2 91.6 89.9 91.6
90.2 91.6 89.9 91.6
90.1 91.6 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.6 89.9 91.6
90.1 91.6 89.9 91.6
90.1 91.5 89.8 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.9 91.6
90.1 91.5 89.8 91.6

91.01
91.01
91.01
91.00
91.01
91.02
91.01
91.03
91.04
91.04
91.05
91.05
91.06
91.04
91.04
91.04
91.03
91.05
91.05
91.05
91.04
91.06
91.05
91.06
91.06
91.07
91.07
91.07
91.07
91.05
91.04
91.05
91.06
91.07
91.06
91.08
91.08
91.07
91.07
91.07
91.06
91.07
91.05
91.03
91.02
90.99
90.99
91.00
90.99
91.00
90.99
90.99
91.01
91.03
91.03
90.99
91.00
90.98
91.01
90.98

0.04 40.8
0.03 40.9
0.03 40.8
0.02 40.8
0.01 40.9
0.01 40.9
0.00 40.8

-0.00 40.8
-0.00 40.9
-0.01 40.9
-0.01 40.8
-0.01 40.8
-0.00 40.8
-0.00 40.8
-0.00 40.9
-0.00 40.8
-0.00 40.8
0.00 40.8
0.00 40.8
0.00 40.9
0.00 40.9
0.01 40.9
0.01 40.8
0.01 41.0
0.01 40.9
0.02 40.9
0.02 40.8
0.02 40.8
0.03 40.9
0.03 40.8
0.03 40.8
0.03 40.8
0.03 40.8
0.03 40.9
0.03 40.8
0.03 40.9
0.03 40.8
0.03 40.8
0.03 40.9
0.04 41.0
0.04 40.8
0. 05 40.9
0.05 40.9
0.05 40.8
0.05 40.8
0.05 40.8
0.04 40.8
0.04 40.8
0.03 40.8
0.02 41.0
0.01 40.8
0.01 40.9
0.00 40.8
0.00 40.9
0.00 40.8

-0.00 40.8
-0.01 40.8
-0.01 40.9
-0. 02 41.1
-0.03 40.9

40.9 40.5 40.7
40.9 40.6 40.8
40.9 40.6 40.8
40.3 40.6 40.8
40.9 40.5 40.7
40.9 40.6 40.8
40.9 40.6 40.8
40.3 40.5 40.7
40.9 40.6 40.8
40.9 40.6 40.8
40.9 40.6 40.8
40.9 40.6 40.8
41.0 40.5 40.8
40.9 40.5 40.8
40.9 40.5 40.8
40.9 40.6 40.7
40.9 40.5 40.8
40.9 40.6 40.8
40.9 40.6 40.8
40.8 40.6 40.9
40.9 40.6 40.8
40.9 40.6 40.8
40.9 40.6 40.8
40.9 40.6 40.8
40.9 40.5 40.8
40.9 40.5 40.8
40.9 40.5 40.7
40.9 40.5 40.7
40.9 40.6 40.8
40.9 40.6 40.8
40.9 40.6 40.8
40.9 40.5 40.8
40.9 40.5 40.7
40.9 40.5 40.8
40.9 40.5 40.8
40.9 40.6 40.8
40.9 40.6 40.8
40.9 40.5 40.8
40.8 40.6 40.8
40.9 40.5 40.8
40.8 40.5 40.7
40.9 40.6 40.8
40.9 40.6 40.8
40.9 40.5 40.8
40.9 40.6 40.8
40.9 40.6 40.8
40.8 40.5 40.7
40.8 40.5 40.7
40.8 40.5 40.7
40.8 40.6 40.8
40.9 40.6 40.8
40.9 40.5 40.8
40.9 40.6 40.8
40.9 40.6 40.8
40.9 40.6 40.8
40.9 40.5 40.8
40.9 40.5 40.7
40.9 40.6 40.8
40.9 40.6 40.9
40.8 40.5 40.8

COMMENTS

Tested By gz<Date Reviewed By L-3ate ?-36-7

4 3-53-13

AMPS
It I'

60.80 60.86
60.72 60.82
60.80 60.98
60.72 60.81
60.88 60.94
60.96 61.05
60.88 60.96
60.92 60.97
60.80 60.87
60.88 60.94
60.80 60.87
60.84 60.89
60.84 60.91
60.68 60.73
60.76 60.83
60.68 60.72
60.80 60.87
60.80 60.87
60.88 60.95
60.80 60.86
60.84 60.92
60.80 60.87
60.80 60.86
60.84 60.93
60.80 60.86
60.80 60.85
60.84 60.86
60.76 60.79
60.80 60.87
60.60 60.66
60.80 60.88
60.80 60.86
60.96 60.99
60.84 60.91
60.76 60.82
60.76 60.81
60.80 60.84
60.72 60.77
60.88 60.94
60.76 60.84
60.84 60.88
60.56 60.64
60.64 60.72
60.60 60.66
60.72 60.82
60.60 60.69
60.84 60.91
60.64 60.69
60.68 60.75
60.68 60.78
60.68 60.77
60.68 60.78
60.92 60.99
60.84 60.92
60.80 60.86
60.52 60.61
60.80 60.86
60.64 60.74
60.76 60.89
60.72 60.82

02:31
02:32
02:33
02:34
02:35
02:36
02:37
02:33
02:39
02:40
02:4 1
02:42
02:43
02:44
02:45
02:46
02:47
02:48
02:49
02:50
02:51
02:52
02:53
02:54
02:55
02:56
02:57
02:58
02:59
03:00
03:01
03:02
03:03
03:04
03:05
03:06
03:07
03:08
03:09
03:10
03:11
03:12
03:13
03:14
03:15
03:16
03:17
03:18
03:19
03:20
03:21
03:22
03:23
03:24
03:25
03: 26
03:27
03:28
03:29
03:30

03-29-1993 F-2 6AMPACITY TEST.



03-29-1993 F-27
SAMPLE NUMBER 93-0501-08 DATA FILE 4C6608N0.001

POSITION I - _-_POSITION 2 - -_POSITION 3 POSITION AV6 AVG AMBIENT TEMPERATURE

Trdl Twhl Tbkl Tgrl Trd2 Twh2 Tbk2 Tgr2 Trd3 Twh3 Tbk3 Tgr3 Tavl Tav2 Tav3 Twave SLOPE Taal Tao2 Taa3 Taav

AMPS
I t I I TI ME

1.5 92.2 90.3 92.1
1 5 92.2 90.3 92.1

91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.2
91.5 92.2 90.3 92.1
91.5 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.5 92.2 90.4 92.2
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.4 92.1
91.6 92.2 90.4 92.2
91.5 92.2 90.4 92.1
91.5 92.2 90.4 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.1 90.3 92.1
91.5 92.2 90.3 92.1
91.5 92.1 90.3 92.1
91.5 92.1 90.3 92.1S 1.5 92.1 90.3 92.1
1.5 92.1 90.3 92.1

91.5 92.1 90.3 92.1
91.4 92.1 90.3 92.1
91.4 92.1 90.3 92.1
91.4 92.1 90.3 92.1
91.4 92.1 90.3 92.1
91.4 92.1 90.3 92.1
91.4 92.1 90.3 92.1
91.4 92.1 90.3 92.1
91.4 92.1 90.3 92.0
91.4 92.1 90.3 92.0
91.4 92.1 90.3 92.0
91.4 92.1 90.3 92.0
91.5 92.1 90.3 92.1
91.4 92.1 90.3 92.1
91.4 92.1 90.3 92.1
91.4 92.1 90.3 92.0
91.4 92.1 90.3 92.0
91.4 92.1 90.2 92.0
91.4 92.1 90.2 92.0
91.4 92.0 90.2 92.0
91.4 92.0 90.2 92.0
91.4 92.0 90.2 92.0
91.4 92.0 90.2 92.0
91.3 92.0 90.2 92.0
91.4 92.0 90.2 92.0

89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8

89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.2 90.8
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.2 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.8
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.3 90.1 89.1 90.7
89.3 90.1 89.1 90.7
89.4 90.1 89.1 90.7
89.4 90.2 89.1 90.7
89.4 90.2 89.1 90.7
89.3 90.1 89.1 90.7
89.4 90.1 89.1 90.7
89.3 90.1 89.1 90.7
89.3 90.1 89.1 90.7
89.3 90.1 89.0 90.7
89.3 90.1 89.0 90.7
89.3 90.1 89.0 90.7
89.3 90.1 89.0 90.7
89.3 90.1 89.0 90.7
89.3 90.1 89.0 90.7
89.3 90.1 89.0 90.7
89.3 90.1 89.0 90.7
89.3 90.1 89.0 90.7
89.3 90.1 89.1 90.7
89.3 90.1 89.1 90.7
89.3 90.1 89.0 90.7
89.3 90.1 89.0 90.6
89.3 90.1 89.0 90.6
89.3 90.1 89.0 90.6
89.3 90.0 89.0 90.6
89.3 90.0 88.9 90.6
89.2 90.0 88.9 90.6
89.2 90.0 88.9 90.6
89.2 90.0 88.9 90.6
89.2 90.0 88.9 90.6
89.2 90.0 88.9 90.6

91.8 92.8 91.6 90.1 91.5 89.9 91.6 91.01 -0.03 40.9 40.9 40.6 40.8
91.8 92.8 91.6 90.1 91.5 89.9 91.6 91.01 -0.04 40.8 40.9 40.5 40.7
91.9 92.8 91.6 90.1 91.6 89.9 91.6 91.02 -0.04 40.8 40.8 40.5 40.7
91.9 92.8 91.6 90.2 91.6 89.9 91.6 91.03 -0.05 40.8 40.9 40.5 40.7
91.9 92.9 91.6 90.1 91.5 89.9 91.6 91.02 -0.05 40.9 40.9 40.5 40.8
91.9 92.9 91.6 90.1 91.6 89.9 91.6 91.03 -0.05 40.8 40.9 40.5 40.8
91.9 92.9 91.6 90.1 91.6 89.9 91.6 91.04 -0.06 40.8 40.9 40.6 40.7
91.9 92.8 91.6 90.1 91.6 89.9 91.6 91.03 -0.06 40.9 40.9 40.6 40.8
91.9 92.8 91.6 90.1 91.6 89.9 91.6 91.01 -0.06 40.8 40.8 40.6 40.8
91.8 92.8 91.6 90.1 91.5 89.9 91.6 91.00 -0.06 40.8 40.8 40.5 40.7
91.8 92.8 91.6 90.1 91.5 B9.9 91.6 91.01 -0.06 40.8 40.9 40.6 40.8
91.8 92.8 91.6 90.1 91.5 89.9 91.6 90.99 -0.07 40.8 40.9 40.5 40.7
91.9 92.8 91.6 90.1 91.6 89.9 91.6 91.01 -0.07 40.9 40.9 40.6 40.8
91.9 92.8 91.6 90.1 91.5 89.9 91.6 91.00 -0.07 41.0 40.8 40.5 40.8
91.9 92.8 91.6 90.1 91.6 89.9 91.6 91.02 -0.07 40.8 40.8 40.6 40.7
91.9 92.8 91.6 90.1 91.6 89.9 91.6 91.03 -0.07 40.9 40.9 40.6 40.8
91.8 92.8 91.6 90.1 91.6 89.9 91.6 91.01 -0.07 40.9 40.9 40.5 40.7
91.8 92.8 91.6 90.1 91.6 89.9 91.6 91.00 -0.07 40.8 40.9 40.6 40.8
91.8 92.8 91.6 90.1 91.5 89.9 91.6 91.00 -0.07 40.9 40.8 40.5 40.8
91.9 92.8 91.6 90.1 91.5 89.9 91.6 91.00 -0.07 40.8 40.8 40.5 40.7
91.8 92.8 91.6 90.1 91.5 89.9 91.6 90.99 -0.08 40.8 40.9 40.5 40.8
91.8 92.8 91.6 90.1 91.5 89.9 91.6 90.99 -0.08 40.8 40.9 40.5 40.7
91.8 92.8 91.6 90.1 91.5 89.9 91.6 91.00 -0.08 40.8 40.9 40.5 40.7
91.8 92.8 91.6 90.1 91.5 89.9 91.6 91.00 -0.07 40.8 40.9 40.5 40.7
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.98 -0.08 40.8 40.9 40.6 40.8
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.98 -0.07 40.8 40.8 40.6 40.7
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.98 -0.07 40.9 40.8 40.5 40.8
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.97 -0.07 40.7 40.9 40.5 40.7
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.97 -0.07 40.8 40.8 40.5 40.7
91.8 92.8 91.6 90.1 91.5 89.8 91.5 90.94 -0.08 40.8 40.9 40.4 40.7
91.8 92.8 91.5 90.1 91.5 89.8 91.6 90.95 -0.08 40.8 40.9 40.5 40.7
91.8 92.8 91.5 90.1 91.5 89.8 91.5 90.95 -0.08 40.8 40.9 40.5 40.7
91.8 92.8 91.5 90.1 91.5 89.8 91.5 90.95 -0.09 40.8 40.9 40.5 40.7
91.8 92.8 91.6 90.1 91.5 89.8 91.6 90.96 -0.08 40.8 40.8 40.5 40.7
91.8 92.8 91.6 90.1 91.5 89.8 91.5 90.95 -0.08 40.8 40.9 40.5 40.8
91.8 92.8 91.5 90.1 91.5 89.8 91.5 90.95 -0.08 40.8 40.9 40.6 40.8
91.8 92.8 91.5 90.1 91.5 89.8 91.5 90.94 -0.08 41.0 40.8 40.6 40.8
91.8 92.8 91.5 90.1 91.5 89.8 91.5 90.93 -0.08 40.8 40.8 40.6 40.7
91.8 92.7 91.5 90.0 91.5 89.8 91.5 90.92 -0.08 40.9 40.8 40.6 40.8
91.8 92.7 91.5 90.0 91.5 89.8 91.5 90.91 -0.08 40.8 40.9 40.6 40.8
91.8 92.7 91.5 90.0 91.5 89.8 91.5 90.92 -0.08 40.8 40.8 40.5 40.7
91.8 92.7 91.5 90.0 91.5 89.8 91.5 90.92 -0.08 40.8 40.8 40.5 40.7
91.B 92.8 91.5 90.0 91.5 89.8 91.5 90.92 -0.08 40.8 40.8 40.5 40.7
91.8 92.7 91.5 90.0 91.5 89.8 91.5 90.92 -0.09 40.8 40.3 40.5 40.7
91.8 92.7 91.5 90.0 91.5 89.8 91.5 90.92 -0.09 40.9 40.8 40.6 40.8
91.8 92.7 91.5 90.0 91.5 89.8 91.5 90.92 -0.10 40.9 40.8 40.5 40.8
91.8 92.7 91.5 90.0 91.5 89.8 91.5 90.92 -0.10 40.8 40.9 40.5 40.7
91.8 92.8 91.5 90.0 91.5 89.8 91.5 90.93 -0.10 40.8 40.8 40.5 40.7
91.8 92.8 91.5 90.1 91.5 89.8 91.5 90.94 -0.11 40.8 40.9 40.5 40.8
91.8 92.8 91.5 90.0 91.5 89.8 91.5 90.93 -0.11 40.8 40.8 40.5 40.7
91.8 92.8 91.5 90.0 91.5 89.8 91.5 90.91 -0.12 41.0 40.8 40.5 40.8
91.8 92.7 91.5 90.0 91.5 89.8 91.5 90.91 -0.12 40.8 40.9 40.5 40.7
91.7 92.7 91.5 90.0 91.4 89.7 91.5 90.89 -0.13 40.8 40.9 40.5 40.8
91.7 92.7 91.4 90.0 91.4 89.7 91.5 90.86 -0.13 40.8 40.8 40.6 40.7
91.7 92.7 91.4 90.0 91.4 89.7 91.4 90.85 -0.14 40.8 40.9 40.6 40.7
91.7 92.7 91.4 90.0 91.4 89.7 91.4 90.84 -0.15 40.8 40.8 40.5 40.7
91.7 92.7 91.4 90.0 91.4 89.7 91.4 90.84 -0.16 40.8 40.8 40.5 40.7
91.7 92.7 91.4 90.0 91.4 89.7 91.4 90.84 -0.17 40.7 40.9 40.6 40.7
91.7 92.7 91.4 90.0 91.4 89.7 91.4 90.83 -0.17 40.8 40.9 40.5 40.7
91.7 92.7 91.4 90.0 91.4 89.7 91.4 90.84 -0.18 40.8 40.9 40.5 40.7

COMMENTS

Tested By 1 , Date3-30-43 Reviewed By_ ____ _ Date3-JDZ&2

60.80 60.90
60.84 60.90

60.88 60.94
60.88 60.92

60.88 60.95
60.84 60.91
60.84 60.90
60.84 60.92
60.68 60.75
60.80 60.86
60.80 60.89
60.72 60.80
60.80 60.89
60.88 60.98
60.88 60.95
60.80 60.89
60.68 60.75
60.80 60.89
60.84 60.94
60.88 60.94
60.88 60.96
60.72 60.79
60.80 60.87
60.76 60.83
60.32 60.40
60.80 60.87
60.68 60.78
60.80 60.86
60.72 60.79
60.68 60.76
60.72 60.82
60.64 60.74
60.80 60.89
60.80 60.88
60.80 60.90
60.68 60.79
60.68 60.82
60.56 60.67
60.56 60.69
60.72 60.85
60.64 60.72
60.76 60.86
60.56 60.67
60.68 60.78
60.64 60.76
60.76 60.88
60.72 60.83
60.76 60.85
60.68 60.80
60.72 60.82
60.64 60.79
60.56 60.69
60.28 60.43
60. 48 60.61
60.2B 60.43
60.60 60.73
60.52 60.67
60.72 60.86
60.56 60.72
60.68 60.83

03:31
03:32
03:33
03:34
03:35
03:36
03:37
03:38
03:39
03:40
03:41
03:42
03:43
03:44
03:45
03:46
03:47
03:48
03:49
03:50
03:51
03:52
03:53
03:54
03:55
03:56
03:57
03:58
03:59
04:00
04:01
04:02
04:03
04:04
04:05
04:06
04:07
04:08
04:09
04:10
04:11
04:12
04:13
04:14
04:15
04:16
04:17
04:18
04:19
04:20
04:21
04:22
04:23
04:24
04:25
04:26
04:27
04:28
04:29
04:30

AMPACITY TEST. JOB NUMBER 93-0501.



ATTACHMENT G

DATA FROM 24 CONDUCTOR TESTS



05-04-1993 G- 1
SAMPLE NUMBER 93-0501-01 DATA FILE 8C6GNOO1.001

POSITION I POSITION 2 POSITION 3 POSITION AVERAGES AVG

Tix Tin T2nx T2mn T3ax T3mn Tlavg T2avg T3avg Twave

.4 76.1
.4 76.1

I89.4 76.1
89.4 76.1
89.3 76.1
89.3 76.1
89.4 76.0
89.3 76.1
89.3 76.0
89.4 76.0
89.4 76.0
89.4 76.1
89.4 76.0
89.3 76.0
89.3 76.0
89.3 76.0
89.3 76.0
89.3 76.0
89.3 76.0
89.3 76.0
89.3 75.9
89.3 75.9
89.2 75.9
89.3 75.9
89.3 76.0
89.3 76.0
89.3 76.0
89.3 76.0
89.3 76.0
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 76.0

.9.3 75.9
O .3 76.0

89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 76.0
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 76.0
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9

89.3 75.9
89.3 75.9
89.3 75.9

91.1 79.6
91.1 79.6
91.1 79.6
91.0 79.6
91.1 79.6
91.1 79.6
91.0 79.5
91.1 79.6
91.1 79.6
91.0 79.6
91.0 79.5
91.0 79.6
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
90.9 79.5
90.9 79.5
90.9 79.5
91.0 79.5
90.9 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
90.9 79.5
91.0 79.5
90.9 79.5
91.0 79.5
90.9 79.5
91.0 79.5
90.9 79.5
90.9 79.5
91.0 79.5
91.0 79.5
90.9 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
91.0 79.5
90.9 79.4
91.0 79.4

91.0 79.4
91.0 79.5

93.4 82.8
93.4 82.9
93.4 82.8
93.4 82.8
93.4 82.9
93.4 82.9
93.4 62.8
93.4 82.8
93.4 82.9
93.4 82.8
93.4 82.8
93.4 82.8
93.4 82.8
93.4 82.8
93.3 82.8
93.4 82.8
93.4 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93 3 82.8
93.3 82.7
93.3 82.8
93.3 82.7
93.3 82.8
93.3 82.7
93.3 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93.4 82.8
93.3 82.8
93.3 82.8
93.3 82.7
93.3 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93.3 82.8
93.4 82.8
93.3 82.8
93.3 82.8
93.4 82.8
93.3 82.7
93.3 82.8
93.4 82.7
93.3 82.8

93.4 82.8
93.3 82.7

82.54
82.56
82.53
82.53
82.52
82.52
82.52
82.52
82.53
82.52
82.52
82.52
82.50
82.50
82.50
82.47
82.47
82.46
82.47
82.46
82.46
82.43
82.42
82.43
82.43
82.46
82.45
82.44
82.44
82.44
82.43
82.44
82.45
82.45
82.45
82.46
82.44
82.44
82.44
82.42
82.43
82.45
82.46
82.46
82.44
82.45
82.45
82.43
82.44
82.45
82,43
82.44
82.43
82.42
82.43

82.2-
82.42
82. 42

86.02
86.04
86.01
86.00
86.02
86.01
85.99
86.01
86.01
85.99
85.99
86.00
85.97
85.98
85.97
85.95
85.96
85.95
85.96
85.95
85.95
85.93
85.92
85.91
85.93
85.92
85.93
85.94
85.92
85.94
85.91
85.94
85.92
85.93
85.93
85.96
85.92
85.93
85.93
85.91
85.93
85.94
85.93
85.96
85.93
85.95
85.95
85.94
85.94
85.95
85.95
85.93
85.95
85.92
85.93

85.92
85.92

87.80
87.82
87.79
87.81
87.82
87.80
87.79
87.79
87.82
87.80
87.79
87.78
87.76
87.77
87.75
87.76
87.75
87.75
87.74
87.73
87.74
87.74
87.74
87.71
87.72
87.72
87.71
87.73
87.70
87.72
87.71
87.73
87.73
87.71
87.73
87.74
87.74
87.74
87.72
87.71
87.74
87.74
87.73
87.76
87.72
87.74
87.73
87.75
87.73
87.74
87.75
87.73
87.74
87.74
87.74

87.74
87.72

85.46
85.47
85.44
85.45
85.45
85.44
85.43
85.44
85.45
85.44
85.43
85.44
85.41
85.42
85.41
85.39
85.40
85.39
85.39
85.38
85.38
85.37
85.36
85.35
85.36
85.37
85.36
85.37
85.35
85.37
85.35
85.37
85.37
85.36
85.37
85.39
85.36
85.37
85.36
85.35
85.37
85.38
85.37
85.39
85.36
85.38
85.38
85.38
85.37
85.38
85.38
85.37
85.37
85.36
85.37

85.36
85.35

AMBIENT TEMPERATURE

SLOPE Tanl Taa2 Tam3 Taav

0.01 41.0 41.0 41.2 41.1
0.01 41.0 40.9 41.2 41.0
0.02 40.9 40.9 41.2 41.0
0.02 40.9 40.9 41.2 41.0
0.03 40.9 40.9 41.2 41.0
0.03 40.9 40.8 41.2 41.0
0.03 40.8 40.8 41.1 40.9
0.03 40.9 40.9 41.1 40.9
0.04 40.8 40.8 41.1 40.9
0.04 40.8 40.8 41.0 40.9
0.04 40.8 40.8 41.0 40.9
0.04 40.8 40.8 41.0 40.9
0.04 40.7 40.8 41.1 40.9
0.04 40.7 40.7 41.0 40.8
0.04 40.8 40.7 41.0 40.8
0.04 40.7 40.7 41.0 40.8
0.04 40.8 40.7 41.0 40.8
0.03 40.7 40.7 41.0 40.8
0.03 40.8 40.7 41.0 40.8
0.03 40.7 40.7 41.0 40.8
0.02 40.7 40.7 41.0 40.8
0.02 40.7 40.7 40.9 40.8
0.01 40.7 40.7 41.0 40.8
0.01 40.8 40.7 41.0 40.8
0.00 40.7 40.7 40.9 40.8

-0.00 40.7 40.6 40.9 40.7
-0.01 40.7 40.7 40.9 40.8
-0.01 40.7 40.7 40.9 40.8
-0.02 40.7 40.7 40.9 40.8
-0.02 40.7 40.7 40.9 40.8
-0.03 40.7 40.7 41.0 40.8
-0.03 40.7 40.7 40.9 40.8
-0.03 40.7 40.7 40.9 40.B
-0.04 40.7 40.7 41.0 40.8
-0.04 40.7 40.7 41.0 40.8
-0.04 40.7 40.7 40.9 40.8
-0.05 40.7 40.7 40.9 40.8
-0.05 40.7 40.7 41.0 40.8
-0.05 40.7 40.7 41.0 40.8
-0.06 40.7 40.7 41.0 40.8
-0.06 40.7 40.6 40.9 40.7
-0.06 40.7 40.6 40.9 40.7
-0.06 40.7 40.7 40.9 40.7
-0.06 40.7 40.7 40.9 40.7
-0.07 40.7 40.7 40.9 40.8
-0.07 40.7 40.7 40.9 40.8
-0.07 40.7 40.7 41.0 40.8
-0.07 40.7 40.7 41.1 40.8
-0.07 40.6 40.7 40.9 40.7
-0.07 40.7 40.7 40.9 40.7
-0.07 40.7 40.7 41.0 40.B
-0.07 40.7 40.7 41.0 40.8
-0.08 40.7 40.7 40.9 40.8
-0.08 40.6 40.i 40.9 40.7
-0.08 40.7 40.7 40.9 40.8

~9
-0.09 40.7 40.7 41.0 40.8
-0.09 40.7 40.7 41.0 40.8

AMPS
It II TIME

34.06 34.10 06:13
34.04 34.09 06:14
34.01 34.05 06:15
34.07 34.12 06:16
33.96 33.98 06:17
34.03 34.05 06:18
34.02 34.04 06:19
34.09 34.10 06:20
34.03 34.04 06:21
34.04 34.05 06:22
33.62 33.63 06:23
33.96 33.96 06:24
33.85 33.86 06:25
33.94 33.92 06:26
33.80 33.79 06:27
34.00 33.9i 06:28
33.92 33.92 06:29
33.96 33.96 06:30
34.04 34.03 06:31
33.95 33.94 06:32
34.01 34.00 06:33
34.08 34.07 06:34
34.06 34.06 06:35
34.12 34.14 06:36
34.16 34.15 06:37
34.19 34.17 06:38
34.12 34.11 06:39
34.10 34.08 06:40
34.08 34.06 06:41
34.04 34.02 06:42
34.20 34.20 06:43
34.24 34.22 06:44
34.25 34.24 06:45
34.24 34.22 06:46
34.28 34.28 06:47
34.18 34.15 06:48
34.24 34.23 06:49
34.17 34.16 06:50
34.18 34.16 06:51
34.34 34.33 06:52
34.26 34.24 06:53
34.35 34.31 06:54
34.26 34.23 06:55
34.32 34.29 06:56
34.21 34.19 06:57
34.25 34.22 06:58
34.21 34.19 06:59
34.30 34.29 07:00
34.21 34.17 07:01
34.25 34.21 07:02
34.15 34.12 07:03
34.20 34.18 07:04
34.08 34.06 07:05
34.20 34.18 07:06
34.13 34.11 07:07

34.28 34.27 07:11
34.33 34.32 07:12

COMMENTS

Tested By Date s'-5LI Reviewed By l la Date 5_- S- ? 3

AMPACITY TEST. JOB NUMBER 93-0501.



05-04-1993 G-2SAMPLE NUMBER 93-0501-01 DATA FILE 8C66NOOI.001

POSITION I POSITION 2 POSITION 3

Tix Tlnn T2nx T2mn T3mx T3mn
-POSITION AVERAGES- AVG
Tlavg T2avg T3avg Twave

AMBIENT TEMPERATURE
SLOPE Tanl Tan2 Tam3 Taav

.3 75.9
-. 3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.4 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.9
89.3 75.8
89.3 75.9
89.3 75.8
89.3 75.9
89.3 75.8
89.3 75.8
89.3 75.8
89.3 75.8
89.3 75.8
89.3 75.8
83.3 75.8
89.3 75.9
89.3 75.8
89.3 75.8
89.3 75.8
89.3 75.8
89.3 75.8
89.3 75.8
..9.3 75.8

.3 75.8
5. 275.8

89.3 75.8
89.2 75.8
89.3 75.8
89.2 75.8
89.2 75.8
89.2 75.8
89.2 75.8
89.2 75.8
89.2 75.8
89.2 75.8
89.2 75.7
89.2 75.8
89.2 75.8
89.2 75.7
89.2 75. 7
89.2 75.8
89.2 75.8
89.2 75.8
89.2 75.7
89.2 75.7
89.2 75.7
89.2 75.7
89.2 75.8
89.2 75.8

90.9
91.0
91.0
91.0
91.0
91. 0
91.0
91 ,.0
91. 0
91.0
91.0'
91.0
91. 0
91. 0
91.0
91.0
91. 0
91.0
91.0
91.0
91.0
91.0
91.0
91.0

90. 9
91.0
91. 0
91. 0
90. 9
90.9
90. 9
90.9
91.0
90.9
90.9
90.9
90.9
90.9
90.9
90.9
90.9
90.9
901.9
90.9
90.9
90.9
90.9
90.9
90.8
90.8
90.8S
90.9
90.9
90.8
90.9
90.9
90. 9
90.9
90.9

79.4
79.4
79.4
79.5
79.4
79.5
79.4
79.5
79.4
79.5
79.4
79.5
79.5
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.3
79.4
79.4
79.4
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3

93.4 82. 7
93.3 82.7
93.3 82.7
93.4 82.7
93.4 82.7
93.4 82.8
93.3 82.7
93.4 82.7
93.4 82.7
93.4 82.7
93.4 82.8
93.4 82.8
93.4 82.8
93.3 82.7
93.4 82.7
93.4 82.8
93.4 82.7
93.4 82.7
93.3 82.7
93.4 82.7
93.4 82.7
93.4 82.8
93.3 82.7
93.3 82.7
93.3 82.7
93.4 82.7
93.4 82.7
93.3 82.7
93.3 82.7
93.3 82.6
93.3 62.7
93.3 82.7
93.3 82.6
93.3 82.7
93.3 82.7
93.3 82.7
93.3 82.7
93.3 82.7
93.3 82.6
93.3 82.6
93.3 82.6
93.3 82.7
93.3 82.6
93.3 82.6
93.2 82.6
93.3 82.6
93.3 82.6
93.3 82.6
93.2 82.6
93.3 82.6
93.3 82.6
93.2 82.6
93.2 82.6
93.2 82.6
93.3 82.6
93.2 82.6
93.3 82.6
93.3 82.6
93.3 82.6
93.3 82.6

82.41
82.41
82.44
82.43
82.44
82.44
82.44
82.44
82.43
82.44
82.44
82.43
82.43
82.42
82.42
82.41
82.41
82.42
82.40
82.40
82.39
82.40
82.38
82.38
82.38
82.38
82.39
82.38
82.39
8 .37
8.. 37
82.38
82.36
82.37
82.35
82.35
82.36
82.35
82.33
82.33
82.32
82.31
82.30
82.30
82.32
82.31
82.29
82.28
82.29
82.27
82.28
82.28
82.29
82.30
82.28
82.29
82.30
82.29
82.30
82.31

85.91
85.'91
85. 93
85.93
85.93
85.96
85.93
85.934
85.93
85.93
85.93
85.95
85.96
85.91
85.91
85.93
85.92
85.93
85.92
85.92
85. 9285. 90
85.93
85.89
85.89
85.90
85. 83
85.90
85.91
85.91
85.86v
85.87
85.87
85.87
85.89
85.86
85.88
85.86
85.86
85.83
85.84
85.84
85.84
85.81
85.83
85.82
85.81
85.80
85.82
85.79
85.79
B5.79
85.78
85.80
85.80
85.79
85.80
85.82
85.80
85.82
85.81

87.72
87.72
87.73
87.74
87.73
87.75
87.73
87.74
87.74
87.74
87.75
87.74
87.75
87.71
87.71
87.75
87.74
87.73
87.71
87.73
87.73
87.73
87.70
87.68
87.69
87.71
87.72
87.71
67.69
87.65
87.69
87.68
87.68
87.68
87.68
87.68
87.68
87.67
87.65
87.65
87.65
87.65
87.64
87.63
87.60
87.62
87.60
87.62
87.59
87.61
87.61
87.58
87.59
87.58
87.60
87.60
87.63
87.61
87.63
87.62

85.35
85.35
85.37
85.36
85.37
85.39
85.37
85.37
85.36
85.37
85.38
85.37
85.38
85.35
85.35
85.36
85.36
85.36
85.34
85.35
85.34
85.35
85.32
85.32
85.32
85.32
85.34
85.33

85.33
85.2'9
85.31
85.31
85.30
85.31
85.30
85.30
85.30
85.29
85.27
85.27
85.27
85.27
85.25
85.25
85.25
85.25
85.23
85.24
85.22
85.22
85.23
85.21
85.23
85.23
85.22
85.23
85.25
85.23
85.25
85.25

-0. 09
-0.08
-0.08
-0.d07
-0.07
-0.06
-0.05
-0.05
-0.04
-0.04
-0.03
-0.02
-0.02
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.02
-0.02
-0.03
-0.03
-0.03
-0.03
-0.04
-0.05
-0.05
-0.05
-0.06
-0.06
-0.06
-0.07
-0.07
-0.08
-0.08
-0.09
-0.09
-0. 10
-0. 10
-0.11
-0.12
-0.12
-0.13
-0.13
-0.14
-0.14
-0.15
-0.15
-0. 16
-0. 16
-0.17
-0.17
-0.17
-0.17
-0.17

40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 40.9 40.8
40.7 40.7 41.0 40.8
40.8 40.8 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.8 40.7 41.0 40.3
40.8 40.7 41.0 40.8
40.8 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.1 40.8
40.8 40.7 41.0 40.8
40.7 40.8 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 40.9 40.8
40.7 40.7 41.0 40.8
40.6 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.6 40.7 41.0 40.8
40.7 40.7 40.9 40.8
40.7 40.7 40.9 40.8
40.7 40.7 40.9 40.8
40.7 40.7 41.0 40.8
40.7 40.7 40.9 40.8
40.7 40.7 40.9 40.8
40.7 40.7 40.9 40.8
40.7 40.7 40.9 40.8
40.7 40.6 41.0 40,8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 40.9 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 40.9 40.8
40.7 40.7 40.9 40.8
40.6 40.7 41.0 40.8
40.7 40.7 40.9 40.8
40.7 40.7 40.9 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 40.9 40.8
40.7 40.7 40.9 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.8 40.7 41.0 40.8
40.8 40.8 41.0 40.9

COMMENTS

b
Date S-*-4 . Reviewed By tCe __ 4_

AMPS
It I' TIME

34.29 34.29
34.38 34.36
34.38 34.37
34.41 34.39
34.38 34.37
34.41 34.40
34.25 34.23
34.32 34.30
34.27 34.27
34.25 34.24
34.17 34.17
34.28 34.27
34.16 34.15
34.23 34.22
34.18 34.17
34.24 34.23
34.20 34.20
34.24 34.23
34.26 34.25
34.25 34.25
34.22 34.21
34.22 34.20
34.08 34.07
34.18 34.16
34.12 34.11
34.25 34.25
34.26 34.24
34.22 34.20
34.20 34.18
34.21 34.20
34.19 34.17
34.24 34.22
34.13 34.13
34.26 34.25
34.16 34.16
34.20 34.19
34.13 34.13
34.17 34.16
34.10 34.09
34.16 34.17
34.12 34.14
34.13 34.13
34.04 34.05
34.04 34.06
34.08 34.09
34.16 34.16
34.16 34.17
34.17 34.18
34.12 34.12
34.14 34.16
34.12 34.16
34.12 34.14
34.31 34.32
34.32 34.33
34.43 34.46
34.41 34.43
34.46 34.48
34.45 34.48
34.35 34.37
34.35 34.39

07:13
07:14
07:15
07:16
07:17
07:18
07:19
07:20
07:21
07:22

07:23
07:24
07:25
07:26
07:27
07:28
07:29
07:30
07:31
07:32
07:33
07:34
07:35
07:36
07:37
07:38
07:39
07:40
07:41
07:42
07:43
07:44
07:45
07:46
07:47
07:48
07:49
07:50
07:51
07:52
07:53
07:54
07:55
07:56
07:57
07:58
07:59
08:00
08:01
08:02
08: 03
08:04
08:05
08:06
08:07
08:08
08:09
08: 10
08:11
08:12

AMPACITY TEST. JOB NUMBER 93-0501.

Da te -S - -- f25Tested By CY°X wi^b->/ - a



un1n r H ILLL u-- I . v w .SAMPLE NWWLtK IJ-JVUI-vl

POSITION I POSITION 2 POSITION 3 POSITION AVERAGES-

Tlax Tian T2ax T2mn T3aI T3an Tlavg T2avg T3avg

AVG
Twave

AMBIENT TEMPERATURE
SLOPE Taal Taa2 Tam3 Taav

& .2 75.7
75.8
75.8

89.2 75.7
89.2 75.7
89.2 75.7
89.2 75.7
89.2 75.7
89.2 75.7
89.1 75.7
89.2 75.7
89.1 75.7
89.1 75.7
89.1 75.7
89.2 75.7
89.2 75.7
89.2 75.7
89.1 75.7
89.2 75.7
89.2 75.8
89.2 75.7
89.2 75.7
89.1 75.7
89.2 75.7
89.2 75.7
89.1 75.7
89.2 75.7
89.1 75.7
89.1 75.7
89.1 75.7
89.2 75.7
89.1 75.7
89.1 75.6
89.1 75.7

1 75.6
2 75.7

-r1 75.7
89.1 75.6
89.1 75.7
89.1 75.7
89.1 75.7
89.1 75.6
89.1 75.6
89.1 75.6
89.1 75.7
89.1 75.7
89.1 75.7
89.1 75.6
89.1 75.7
89.1 75.7
89.1 75.6
89.0 75.6
89.1 75.6
89.1 75.6
89.0 75.6
89.1 75.6
89.1 75.6
89.0 75.6
89.1 75.6
89.0 75.6

90.8 79.3
90.9 79.3
90.9 79.3
90.8 79.3
90.9 79.3
90.9 79.3
90.9 79.3
90.8 79.3
90.8 79.3
90.9 79.3
90.8 79.3
90.9 79.3
90.8 79.3
90.8 79.3
90.8 79.3
90.8 79.3
90.8 79.3
90.8 79.3
90.9 79.3
90.9 79.3
90.8 79.3
90.8 79.3
90.8 79.3
90.8 79.3
90.8 79.3
90.8 79.3
90.8 79.2
90.8 79.3
90.8 79.3
90. 8 79.3
90. 8 79.2
90.8 79.3
90.8 79.2
90.8 79.2
90.8 79.2
90. 8 79.2
90. 8 79.2
90.8 79.2
90.8 79.2
90.8 79.2
90.8 79.2
90.8 79.2
90.8 79.2
90.7 79.2
90.8 79.2
90.8 79.2
90.8 79.2
90.8 79.2
90.8 79.2
90.8 79.2
90. 7 79.2
90.8 79.2
90.8 79.2
90.7 79.2
90.8 79.2
90.8 79.2
90.7 79.2
90.:8 79. 2
90.7 79.2
90.8 79.2

COMMENTS

Tested By I Date ;-f3 Reviewed By4 Dw Date S____-_5

AMPACITY TEST.

AMPS
It I'

G- 3

TIME

93.3 82.6
93.2 82.6
93.2 82.6
93.3 82.6
93.3 82.7
93.3 82.6
93.2 82.6
93.2 82.6
93.2 82.6
93.2 82.6
93.2 82.6
93.2 82.6
93.3 82.6
93.3 82.6
93.3 82.6
93.2 82.6
93.3 82.6
93.2 82.6
93.2 82.6
93.2 82.6
93.3 82.6
93.3 82.6
93.2 82.6
93.2 82.5
93.2 82.5
93.2 82.6
93.2 82.6
93.2 82.6
93.2 82.6
93.2 82.5
93.2 82.5
93.2 82.5
93.2 82.6
93.2 82.5
93.2 82.6
93.2 82.5
93.2 82.5
93.2 82.5
93.2 82.6
93.2 82.5
93.2 82.5
93.2 82.5
93.1 82.5
93.2 82.5
93.2 82.5
93.2 82.5
93.1 82.5
93.2 82.5
93.1 82.5
93.1 82.5
93. 1 82.5
93.1 82.5
93.1 82.5
93.1 82.5
93.1 82.5
93.1 82.5

93. 2 32. 5

93.1 82.5
93.1 62.5

93.1 82.5

82.29
82.29
82.29E
82.29l
82.291
82.28
82.27
82.27
82.28
82.26
82.26
82.28 {
82.25
82.24
82.2882.27
82.27
82.25
82.28
82.28
82.26
82.26
82.26
82.26
82.26
82.23
82.24
82.24
82.23
82.23
82.23
82.23
82.22
82.22
82.21
82.23
82.21
82.21
82.21
82.20
82.20
82.20
82.19
82.19
82.19
82.20
82.19
82.19
82.20
82.19
82.17
82.17
82.18
82.18
82.16
82.1882.16
82.15121 17
82.15
82.16

35.80
35.82
35.80
35.80
35.82
35.81
85.81
85.79
85.77
85.80
85.77
85.79
85.76
85.77
85.79
85.78
85.78
85.79
85.80
85.79
85.78
85.78
85.78
85.77
85.75
85.77
85.75
85.75
85.75
85.75
85.73
85.73
85.72
85.74
85.72
85.72
85.73
85.71
85.74
85.72
85.70
85.70
85.71
85.69
B5.70
85.71
85.70
85.68
85.70
85.69
85.68
85.69
85.68
85.68
85.69
85.69

i85.62
85. 6
85. 6c

87.62
87.61
87.60
87.62
87.63
87.62
87.61
87.60
87.58
87.60
87.59
87.59
87.59
87.59
87.60
87.59
97.60
87.60
&7.60
87.60
87.60
87.61
87.58
87.56
87.57
87.59
67.57
87.55
87.57
87.55
87.54
87.54
87.54
87.53
87.53
87.54
E7.55
87.53
87.54
87.53
87.51
87.52
67.51
87.51
67.52
87.51
67.48
87. 50
87.49
87.50
87.49
87.49
87.48
87.50
87.50
87.49

87.50
87.50

85.24 -0.18
85.24 -0.18
85.23 -0.18
85.23 -0.18
85.24 -0.18
85.23 -0.17
85.23 -0.17
85.22 -0. 17
85.21 -0.17
85.22 -0.17
85.20 -0.17
85.22 -0.16
85.20 -0.16
85.20 -0.16
85.22 -0.16
85.21 -0.15
85.22 -0.L5
85.21 -0.14
85.23 -0.14
85.22 -0.13
E5.21 -0.13
85.22 -0.12
85.21 -0.12
85.20 -0.12
85.19 -0.12
85.20 -0.12
85.18 -0.11
85.18 -0.11
85.18 -0.11
85.18 -0.11
85.17 -0.11
85.17 -0.10
85.16 -0.10
85.16 -0.10
85.16 -0.10
85.16 -0.10
85.16 -0.10
85.15 -0.10
85.16 -0.10
85.15 -0.10
85.14 -0.10
85.14 -0.10
85.14 -0.10
85.13 -0.10
85.14 -0.11
85.14 -0.11
85.12 -0.11
85.13 -0.12
85.13 -0.12
85.13 -0.12
85.11 -0.13
85.11 -0.13
85.11 -0.14
85.12 -0.14
85.11 -0.14
85.12 .- O.1

85s , -o: 1,
85.10 -0.1'
85.12 -0.1s

40.8 40.7 41.0 40.8
40.8 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.8 41.0 40.8
40.8 40.8 41.1 40.9
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.8 41.0 40.8
40.8 40.7 41.0 40.8
40.7 40.8 41.0 40.8
40.8 40.8 41.0 40.8
40.7 40.8 41.0 40.8
40.7 40.8 41.1 40.9
40.8 40.8 41.0 40.8
40.8 40.8 41.0 40.8
40.7 40.7 41.0 40.8
40.8 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.8 40.7 41.0 40.8
40.7 40.8 41.0 40.8
40.7 40.8 41.0 40.8
40.8 40.8 41.0 40.9
40.8 40.8 41.1 40.9
40.8 40.8 41.2 40.9
40.7 40.8 41.0 40.8
40.8 40.6 41.0 40.8
40.7 40.8 41.0 40.8
40.8 40.7 41.2 40.9
40.7 40.8 41.0 40.8
40.8 40.8 41.0 40.9
40.8 40.8 41.0 40.9
40.7 40.8 41.0 40.8
40.7 40.8 41.1 40.9
40.8 40.8 41.1 40.9
40.8 40.8 41.0 40.8
40.8 40.8 41.0 40.8
40.8 40.8 41.2 40.9
40.8 40.8 41.1 40.9
40.8 40.8 41.1 40.9
40.8 40.8 41.1 40.9
40.7 40.8 41.1 40.9
40.8 40.8 41.1 40.9
40.8 40.7 41.0 40.9
40.8 40.8 41.0 40.9
40.8 40.8 41.0 40.9
40.8 40.8 41.1 40.9
40.8 40.8 41.1 40.9

340.8 40.8 41.1 40.9
40.9 40.9 41.1 40.9
40.8 40.8 41.1 40.9
40.8 40.8 41.2 40.9

440.8 40.8 41.1 40.9
5'40.9 40.9 41.1 41.0

5 4'940 3 4l L 8
540.9 40.8 41.2 41.0

40.8 40.9 41.2 41.0

34.30 34.34 08:13
34.31 34.33 08:14
34.34 34.36 08:15
34.29 34.32 08:16
34.19 34.23 08:17
34.20 34.23 08:18
34.22 34.25 08:19
34.29 34.34 08:20
34.23 34.27 08:21
34.24 34.27 08:22
34.22 34.26 08:23
34.31 34.34 08:24
34.32 34.37 08:25
34.29 34.34 08:26
34.32 34.36 08:27
34.28 34.33 08:28
34.36 34.41 09:29
34.20 34.25 08:30
34.31 34.35 08:31
34.18 34.21 08:32
34.26 34.31 08:33
34.24 34.29 08:34
34.27 34.32 08:35
34.21 34.25 08:36
34.14 34.21 08:37
34.18 34.24 08:38
34.14 34.22 08:39
34.12 34.16 08:40
34.17 34.22 08:41
34.20 34.25 08:42
34.26 34.33 08:43
34.19 34.25 08:44
34.26 34.33 08:45
34.23 34.29 08:46
34.18 34.24 08:47
34.30 34.36 08:48
34.31 34.38 08:49
34.23 34.30 08:50
34.24 34.30 08:51
34.23 34.31 08:52
34.18 34.26 08:53
34.22 34.30 08:54
34.24 34.31 08:55
34.30 34.39 08:56
34.25 34,32 08:57
34.21 34.27 08:58
34.23 34.30 08:59
34.22 34.31 09:00
34.16 34.24 09:01
34.29 34.38 09:02
34.16 34.25 09:03
34.23 34.33 09:04
34.13 34.23 09:05
34.20 34.31 09:06
34.23 34.33 09:07
34.30 34.40 09:08

30 (IQ

34.22 34.35 09:11
34.26 34.36 09:12

JO9 NUMBER 93-0501.



AMPACITY TEST.
05-05-1993 G-4

SAMPLE NUMBER 93-0501-02 DATA FILE 8C6GN002.001

POSITION 1
Timx TImn

0.6 77.8
0. 7 77.9
90.7 77.9
90.6 77.8
90o.6 77.9
90.6 77.9
90.7 77.9
90.7 77.9
30.7 77.9
90.6 77.8
90.6 77.8
90.7 77.9
90.7 77.9
90.7 77.9
90.6 77.8
90.7 77.9
90.7 77.9
90.6 77.'9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
go.7 77.9
9O.7 77.9
90'.7 77.9
90.7 77.9
90.7 77.3
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.8 78.0
90.7 78.0
90.7 77.9
90.7 77.9
90.7 73.0
90.8 78.0
90.7 77.9
90.7 77.9
90.7 78.0
90.7 77.9
90.8 78.0
90.7 77.9
90.8 78.0
90.7 78.0
90.7 77.9
90.7 77.9
90.8 77.'9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9

POSITION 2 POSITION 3

T2nx T2mn T3mx T3mn

89.9 79.6
89.3 79.5
89.8 79.5
89.8 79.5
69.8 79.6
89.3 79.6
69.8 73.6
89.8 73.6
69.8 79.6
83.3 73.6
89.8 79.6
89.8 79.6
69.8 79.6
89.8 73.6
89.8 79.5
893.8 79.6
89.8 79.5
89.93 79.6
89.3 79.6
89.8 79.6
59.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
9.9. 793.6
89.9 79.6
89.9 79.6
89.8 79.6
89.9 79.6
89.9 79.6
39.9 79.6

83.9 79.6
89.9 79.7
89.3 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89.3 79.6
89.9 79.6
89.9 79.7
89 9 79.7
83.9 79.7
99.9 79.7
90.0 79.7
89.9 79.7
89.3 79.7
89.9 79.6
89.9 79.6
90.0 79.7
89.9 79.6
89.9 79.7
90.0) 79.7
90.0 79.7
89~.9 79,6
89.9 79.7
90.0 79.7
89.9 79.6
90.0 79.7

92.3 82.5
92.3 82.5
92.3 82.5
92. 3 82.5
92.3 - 2.5

92.3 82.5
932.3 62.5
92.3 82.5
32.3 82.5
92.3 82.6
92.3 62.5
92.3 82.6
92.3 82.5
92.3 82.5
92.3 82.5
92.4 82.5
92.3 82.5
92.3 82.5
92.3 82.5
92.4 82.5
92.3 82.5
92.3 82.5
92.3 82.6
92.4 82.6
92.4 82.6
92.3 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.3 82.6
92.4 82.5
92.4 82.6
92.3 82.6
92.3 82.5
92.4 82.6
92.4 82.6
92.4 82.6
92.3 82.5
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
942.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6

POSITION AVERAGES- AVG

Tlavg T2avg T3avg Twave SLOPE

83.56
83.57 i
83.56
33.56 1
83.57
83.57
83.57
83.57
83.58
83. 57 7
83.57.
83.58
83.57
63.57
83.57
83.53
83.57
83.57
83.';7
83.58
83.60
83.60
83.61
83.59
83.60
33.60
83.61
83.61
83.62
83.61
83.62
83.62
83.62
&3.62

83.61
83.60
83.61
83.62
83.63
83.64
83.65
83.66
83.65
83.65
83.66
83.64
83.63
83.66
83. 67
83.66
83.67
83.65
83.66
83.64
83.65
83.65

83.63
83.62
83.64
83.64

33.59
33.57
83.57
33.58
83.60

8360
33.60
83.60

33.60
83.60
83.61
83.58
83.60
83.60
83.59
83.58
83.60
83.58
83.61
83.59
B3.60
83.63
83.62
83.64
83.62
83.63
Ow . u6

83.63
83.64
83.64
83.64
83.64
83.64
83.65
83.65
83.63
83.63
83.64
83.65
83.67
83.67
83.67
83.68
83.68
83.68
83.67
83.67
83.68
83.68

83.67
83.69
83.68
83.68
83.67
83.6E
83.67
83.67
83.67
83.67
83.66

86.17
86.15
86.193
86.17
86.17
86.17
86.17
86.18
86.19
86.21
86.20
86.21
86.193
86.17
86.19
86.20
86.17
86.20
86.19
86.21
86.19
86.21
86.23
86.24
86.23
86.24
86.25
86.23
86.25
86.22
86.23
86.25
86.24
86.21
86.25
86.25
86.26

i86.23
86.28
86.26

!86.28
186.29
386.28
386.26
786.27
186.26
386.28
386.29
386.28
186.27
386.29
386.29
386.26
786.30
386.29
786.28
786.27

86.28
8 6. 29

386.28

84.44
84.43
84.44
84.44
54.45
84.45
v4. 44
84.45
84. 45
84.47
84.45
84.46
84.45
84.44
84.45
84. 46
84.44
34.46
84.45
84.46
84.47
84.48
84.49
84.48
84. 49
84.49
84. 1;0
84.4'9
84.50t
84.49
84.49
84.50
84.50
84.49
84.50
84.50
84.51
84.50
84.52
84.52
84.53
84.54
84.54
84.53
84.54
84.52
84.53
84.54
84.5v4
84.53
84.55
84.54
84.53
84.54
84.54
84.54
84.52
84.52
84.53
84.53

-0.01
-0. 01
-0. 0
-0.02-0.03
-0. 03
-('- 04
-0. 04
-0.04
-0 05
-0.05
-0. 05
-0.05
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0. 07
-0.06
-0.06
-0.06
-0.06
-0. 06
-0. 05
-0.05
-0.05
-0.04
-0.04
-0.04
-0.03
-0.03
-0.03
-0.02
-0.02
-0.01
-0.01
-0.01
0.00
0.01
0.01
0.02
0.03
0.04
0.04
0.05
0.05
0.06
0.07
0.07
0.08
0. 09
0.09
0.10
0.10
0.11
0.11
0.12
0.12

AMBIENT TEMPERATURE
Tail Tam2 Tam3 Taav

40.6 40.6 40.8 40.7
40(. 40.6 40.7 40.6
40.6 40.6 40.8 40.7
40.6 40.5 40.8 40.7
40.6 40.' 40.7 40.6
40t.6 40.5 40.8 40.6
40.6 40.5 40.7 40.£
40.6 40.6 40.7 40.6
40.6 40.5 40.8 40.6
40.6 40.5 40.7 40.6
40.6 40.5 40.7 40.6
40.6 40.5 40.7 40.6
40.6 40.5 40.8 40.6
40.5 40.5 40.7 40.6
40.6 40.5 40.7 40.6
40.6 40.5 40.7 40.6
40.5 40.4 40.6 40.5
40.5 40.4 40.7 40.6
40.5 40.5 40.7 40.6
40.5 40.4 40.7 40.5
40.5 40.5 40.7 40.6
40.5 40.5 40.7 40.5
40.5 40.5 40.7 40.6
40.5 40.5 40.7 40.6
40.5 40.5 40.7 40.5
40.5 40.4 40.7 40.5
40.5 40.4 40.6 40.5
40.5 40.4 40.6 40.5
40.5 40.4 40.7 40.5
40.5 40.4 40.6 40.5
40.5 40.4 40.6 40.5
40.5 40.4 40.6 40.5
40.5 40.4 40.6 40.5
40.5 40.4 40.6 40.5
40.5 40.4 40.6 40.5
40.4 40.4 40.6 40.5
40.5 40.4 40.6 40.5
40.5 40.5 40.6 40.5
40.4 40.3 40.5 40.4
40.4 40.4 40.5 40.5
40.4 40.4 40.6 40.4
40.4 40.4 40.5 40.4
40.4 40.4 40.5 40.5
40.4 40.3 40.5 40.4
40.4 40.3 40.5 40.4
40.4 40.3 40.5 40.4
40.4 40.3 40.5 40.4
40.4 40.3 40.6 40.4
40.4 40.3 40.5 40.4
40.4 40.3 40.5 40.4
40.4 40.3 40.5 40.4
40.4 40.4 40.5 40.4
40.4 40.3 40.5 40.4
40.3 40.3 40.4 40.3
40.4 40.3 40.5 40.4
40.3 40.3 40.5 40.4
40.3 40.3 40.5 40.4
40.3 40.2 40.4 40.3
40.3 40.3 40.5 40.3
40.3 40.2 40.4 40.3

AMPS
It I' TIME

33.33 33.59 13:31
33.15 33.43 13:32
33.27 33.54 13:33
33. 23 33.50 13:34
33.28 33.52 13:3533.30 33.54 13:36

3)3.39 33.64 13:37
33.36 33.62 13:39
'33.32 33.53 13:39

33.22 33.46 13:40
33.31 33.56 13:41
33.25 33.50 13:42
33.24 33.49 13:43
33.23 33.47 13:44
33.17 33.41 13:45
33.24 33.49 13:46
33.27 33.50 13:47
33.31 33.52 13:48
33.29 33.53 13:49
33.36 33.59 13:50
33.31 33.53 13:51
33.33 33.54 13:52
33.33 33.54 13:53
33.30 33.53 13:54
33.30 33.52 13:55
33.31 33.52 13:56

33.34 33.54 13:57
33.34 33.56 13:58
33.32 33.53 13:59
33.24 33.44 14:00

33.22 33.43 14:01
33.24 33.44 14:02
33.30 33.49 14:03
33.20 33.39 14:04
33.22 33.42 14:05
33.28 33.48 14:06
33.33 33.52 14:07
33.38 33.58 14:08
33.42 33.58 14:09
33.40 33.58 14:10
33.42 33.59 14:11
33.36 33.53 14:12
33.31 33.48 14:13
33.34 33.51 14:14
33.20 33.37 14:15
33.29 33.43 14:16
33.25 33.41 14:17
33.36 33.53 14:18
33.30 33.44 14:19
33.28 33.45 14:20
33.31 33.45 14:21
33.21 33.37 14:22
33.26 33.41 14:23
33.20 33.33 14:24
33.14 33.28 14:25
33.07 33.21 14:26
33.07 33.21 14:27
33.13 33.24 14:28
33.29 33.42 14:29
33.27 33.39 14:30

COMMENTS

ea fBa

Tested Sy ;C < Date rt-0Rvee 6LYZ44 Date <--?

JOB NUMBER 93-0501,



05-05-1993 G-5SAMPLE NUMBER 93-0501-02 DATA FILE BC6GNOO2.001

POSITION I POSITION 2 POSITION 3 POSITION AVERAGES- AVG

TImx Tlm T2mx T2mn T3mx T3mn Tlavg T2avg T3avg Twave

.7
30.7
90.7
130.7
90.7
30.g
90.8
90.7
90.7
90.7
90..7
90.7
90.7
90.7
90.7
90.7
90.7

90.790. 7
90.7
90.7
90.7
90.7
90.7

90.7
90.7
9O.7
90.7
90.7
90.7
90.7

90.7
90.790.7
90.7

90. 7
30.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7

90.7
90.7
903.7

90.6
90.7
90.7

77.9
77.9
77.9
77.9
77.9
77.9
77.3
77.g
73.0
77. 9
77.9
77.3
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77. 9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
.77 Q4
78 .
78.0
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.977.9
77.9
77. 9
7 7. 9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.9
77.977. 9

89.9 79.6
89.9 79.6
90.0 79.7
90.0 73.7
90.0 79.7
90.0 793.7
893. 79.6
89.9 79.7
89.9 79.6
89.9 73.6
89.9 79.6
89.9 79.6
89.9 79.7
89.0 79.7
89.9 79.6
89.9 79.6
89.9 79.7
89.9 79.6
89.9 79.6
89.9 79.7
89.9 79.7
89.9 79.6
89.9 79.7
89.9 79.6
89.9 79.6
89.3 79.7
89.9 79.7
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.7
89.9 79.7
90.0 79.7
89.9 79.6
89.9 79. 7
89.9 79.6
89.9 79.7
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.7
89.9 73.6
89.9 79.7
89.9 79.7
89.9 79.6
89.9 79.6
89.9 79.7
89.9 79.6
89.9 79.6
89.9 79.6
89.8 79.6
89.? 79. 6
89.9 79.6
89.9 79.6
89.9 79.6
89.8 79.8

92.4

92.4
92.492.

92.4
'? 4

9 . 4

92.4

'4 492.4
92.4

92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4

2. 4
92.4

92.4
92.4
92.4
92.4
92.4
9.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.4
92.492.4

92.4
92.4

92.4

9 2 .4

82.6
32. 6
v .. .0v

v 2 . v82.

82.6
62.6

82.7
82.6
82.6
32.6
62.6
82.6
82.6
82.6
62.6
82.6
62.6
82.6
82.6
82.682. 6
82. 6FL,. E

82.6
82.6

82.6
82.682.782.6
82.6
82.6
82.6
82.6

82.6
82.6
82.6
82.6
82.6
82.682. 6

82.682.6

&2.6
82.6
82.6
82.6
82.6
82.6
62.6
82.6

62 .6E

82.6

82.682.6
82.6
82.6

83.63
83.62
83.64
83. 65
83. 64
83.61
83.64
83.64
83.65
63.65
83.6v2
83.65
83.64
83.64
83.62
83.64
83.64
33.63
83.63
83.62
83.62
83.63
83.63
83.64
83.62
83.64
83.62
83.62
83.64
83.62
83.63
83.61
83.64
83.65
83.62
83.61
83.63d
83.64
83.63
83.62
83.63
83.62
83.62
33.62
83.62
83.62
63.62
83.63
83.58
83.61
83.61
83.59
83.59
83.59
83.61
83.61
83.60
83.58
83.60
83.60

S 3.65'
83.66
53.68
83.63
83.68
83.67
63.67
83.68

83.66
83.64
83.66
83. 67
83.62
&3.66
83.65
83.67
83.66
63.64
83.66
83.67
83.65
83.66
83.64
83.63
83.67
83. 67
83.66
83.66
83.64

tHa. E6

83.66
83.65
83.66
83.65
83.67
83.E66
83.66
63.65
83.65
63.64
83.65
83.65
83.65
83.bS
33.63
83.66
83.67
83.62
83.66
83.66
83.63
83.64
83.63
63.62

O3.63
83.6483.63
83.63
83.63

86.28

86.29
e6.23

8 L

a6.28
86.29

86.26
66.3 0
86.28

86.28
86.28

86.28
86.26

86.28
66.26
86.28

66.27
86.24
86.26

86.28
86.26
86.29
86.29
86.27
66.26
86. 31
86.26
86.27
86.29
86.28
86.29
86.26
86.28

86.26
66.28
86.29

86 .30
86.28
86.25
86.26
86.28
86.28

86.30
86.29
86.28
86.26
86.28
86.23
66.240

86. 24

86.25
86.25
86.27

86.28
86. L

86. 24
86.245
86. 25

BE . .

86. 28

84.52
84. 5
84.54
84.54
84.54

84.53
84.54
84.53-
84.53
64.51
84.52
84.53
84.53
84.53
84.52
64.53
84.52
84.51
34.51
84.52
84.52
84.52
84.50
64.50
34.53
84.51

84.52
84.53
84.51
84.52
84.53
84.52
84.53
84.52
84.52
84.53
84.52
84.52
84.51
84.52
84.52
E4.52
84.51
84.51
84.50
84.52
84.53
84.50
84.52
E4.51
84.50
84.51
84.50
84. 49
84.49
84.50
84.49
84.50
84.50

AMBIENT TEMPERATURE
SLOPE Taal Tan2 Tan3 Taav

0!.11
0. 11
0.11
0. 11

0.10
O. 100.100.10

003
.09
008

0. 08
0. 08
0. 07
0,07
0.06
0.06
0.05
O.04
0.04
0.03
0.03l
0.021

O.02
0.02,
0. 01
0.01
0.01
0.00
0.00

-0.Q
-0.00
-0.01
-0.01
-0.01
-0.02'
-O.02
-0.02'
-0. 02
-0. 02
-0. O2
-0.02
-0.02

-0.02

-0. 03
-0.03'
-0.02
-0. 0l2
-0. 02L
-0. 02
-0.02
-0. 02
-0. 02
-0. 02
-0.02
-0. 03
-0. 03
-0. 02
-0. 03

40.3 40.2 40.4 40.2
40.3 4P,3 40,4 40.4
40.3 40.3 40.4 40.4
40.3 40. 40.4 4('.3
40.3 4 0.2 40.5 4'.3
40. 40 40.5 40.3
40.3 40 40.4 40.3
40.3 40.J 40.5 40.3
40.3 40.3 40.5 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.5 40.3
40.3 40.2 40.5 40.3
40.3 40.2 40.4 40.3
40.3 40.3 40.5 40.4
40.3 40.2 40.5 40.3
40.3 40.3 40.5 40.3
40.3 40.3 40.4 40.3
40.3 40.3 40.4 40.3
40.3 40.2 40.5 40.3
40.3 40.2 40.5 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.5 40.3
40.3 40.3 40.5 40.4
40.3 40.21 40.4 40.3
40.3 40.2 40.4 40.3
40.4 40.3 40.5 40.4
40.3 40.3 40.5 4Q.4
40.3 40.3 40.5 40.4
40.3 40.3 40.5 40.4
40.3 40.2 40.5 40.3
40.3 40.2 40.5 40.3
40.3 40.3 40.4 40.3
40.3 40.3 40.5 40.4
40.3 40.3 40.5 40.4
40.3 40.3 40.5 40.4
40.3 40.2 40.5 40.3
40.3 40.3 40.5 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.5 40.3
40.3 40.3 40.5 40.4
40.3 40.3 40.4 40.3
40.3 40.3 40.4 40.3
40.3 40).2 40.4 40.3
40.3 40.2 40).4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.5 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.5 40.3
40.3 40.2 40.4 40.3
40.3 40.1 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.5 40.3
40.3 40.3 40.5 40.3
40.3 40.2 40.4 40.3
40.3 40.1 40.4 40.3
40.3 40.1 40.4 40.3
40.3 40.2 40.4 40.3

COMMENTS

Tasted Date Reyiewed By4O Date E_- 7__3

AMPS
It II

3v. 33.44
33.26 33.40
33.26 33.3833.26 33.37

33.30 33.41
33.33 33.46
33.28 33.40
33. 2 3 33 .4
33.17 33.3133.27 33.33

33.36 33.42
33.18 33.30
33.28 33.42
33.20 33.34
33.20 33.35
33.14 33.27
33.11 33.25
33.22 33.37
33.12 33.24
33.29 33.41
33.21 33.35
33.21 33.35
33.32 33.46
33.29 33.45
33.31 33.4533.30 33.43
33.29 33.43

332333.3
33.24 33.39
33.18 33.3233.27 33.39
33.1933.34
33.26 33.40
33.28 33.43
33.24 33.3633.19 33.32
33.24 33.36
33.19 33.33
33.16 33.31
33.26 33.40
33.14 33.28
33.25 33.39
33.16 33.30
33.28 33.40
33.26 33.41
33.20 33.32
33.24 33.36

v33.12 33.25
33.14 33.25
33.16 33.28
33.17 33.32
33.19 33.31
33.29 33.42
33.22 33.37
33.30 33.45
33.17 33.29
33.24 33.35
33.24 33.36
33.20 33.33

TIME

14:32
14:33
14:34
14:35
14:36
14:37
14:38
14:39
14:40
14:41
14:42
14:43
14:44
14:4514:46
14:47
14:48
14:49
14:50
14:51
14: 52
14:53
14:54
14:55
14:56
14:57
14:58
14:59
15: 01(
15:0 2

15:03
15:04
15:05
15: 06
15:07
15:08
15:09
15:1015:11
15:12
15:13
15:14
1';: 15
15:16
15:17
15:18
15:19
15:20
15:21
15:22
15:23
15:24
15:25
15:26
15:27
15:28
15:2915:30

Tested ByCf°42+-/

AMPACITY TEST. JOB NUMBER 93-0501.



JOB NUMBER 93-0501.

POSITION 2 POSITION 3 POSITION AVERA6ES-

T2ax T2an T3mx T3an Tlavg T2avg T3avg

*.7 77.9
- 7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.6 77.8
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90. 6 77.9
90.7 77.9
90.7 77.9
90. 7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.7 77.9
90.8 77.9

,0.7 77.9
-.7 77.9

30.7 77.9
90.7 77.9
90.8 78.0
90.8 78.0
90.8 77.9
90.8 78.0
90.8 77.9
90.8 78.0
90.8 78.0
90.8 7S.0
90.8 77.9
90.8 77.9
90.8 78.0
90.8 77.9
90.8 78.0
90.8 78.0
90.8 78.0
90.8 77.9
90.8 77.9
90.8 78.0
90.8 78.0
90.8 78.0
90.8 78.0
90.8 77.9
90.8 77.9

89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89. 9 79.6
89. 9 79.7
89.9 79.6
89.9 79.7
89.9 79.7
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.7
89.9 79.6
90.0 79.7
90.0 79.6
89. 9 79.6
90.0 79.7
89.9 79.7
89.9 79.6
89.9 79.7
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.6
89.9 79.7
90.0 79.7
90.0 79.6
89.9 79.6
89.9 79.6
90.0 79.7
89.9 79.6
90.0 79. 7
89.9 79.6
89.9 79.6
90.0 79.7
90.0 79.7
89.9 79. 6
90.0 79.7
90.0 79.7
90.0 79.7
90. 0 79.7
90.1 79..7
90.0 79.7
90. 1 79.7
90.1 79.7
90.1 79.7
90.0 79.7
90.0 79.7
90.0 79.7
90.0 79.7
90.0 79.7
90.0 79.7
90.0 79.7
90.0 79.7
90.0 79.7
90.0 79.7

92.3 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
32.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.7
92.4 82.6
92.4 82..7
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.6
92.4 82.67
92.4 82.6
92.4 62.7
92.5 82.7
92.4 82.6
92.4 82.7
92.5 82.
92.4 82.6
92.5 82.6
92.4 82.6
92.5 82.7
92.4 82.6
92.5 82.6
92.4 82.6
92.4 82.7
92.5 82.7
92.5 82.7
92.5 82.7
92.6 82.7
92.5 82.7
92.6 82.7
92.5 82.7
92.5 82.7
92.5 82.7
92.6 82.7
92.5 82.7
92.6 82.7
92.6 82.7
92.6 82.7
92.5 82.7
92.5 82.7
92..5 82.7
9i2.5 82.7
92.5 82.7
92.6 82.7
92.5 82.7

83.60
83.61
83.60
83.60
83.59
83.59
83.58
83.59
83.60
83.60
83.61
83.61
83.60
83.60
83.61

83.63
83.59
83.62
83.61
83.61
83.64
83.63
83.64
83.62
83.60
83.64
83.63
83.62
83.63
83.64
83.63
83.64
83.63
83.63
83.64
83.65
83.62
83.65
83.67
83.67
83.69
83.69i
83.68
83.69
83.69
83.68
83.68
83.72
83v.71
83.72'
83.68
83.70
83.69
83.7Q
83.68
83.69
83.69
23.70
83.67
E3.67

B3.63
83.64
83.65
83.64
83.64
83.62
83.65
83.65
83.65
33.65
83.63
83.64
83.65
83.64
83.65
83.65

e3.65
83.6783.66
83.66
83.67
83.67
83.66
83.67
83.64
83.66
E3.67
83.68
83.67
83.69
83.6883.66
83.66
83.69
83.68
83.69
83.67
83.66
83.70
83.72
83.71
83.74
63.73
83.73
83.73

83.74
6,3.73w'
63.75
83.76
83.76
83.72
83.73
83.73
83.74
83.7'
83.7'
13.72
83.72
83.7i

05-05-1993 G-t
SAMPLE NUMBER 93-0501-02 DATA FILE 8C66N002.001

AVG
Twave SLOPE

B6.24
86.28
86.28
86.25
86.26
86.27
86.26
86.28
86.26
86.26
86.24
86.26
66.29
86.23
86.2886.26
86.27
86.3Q
86.30
86.31
86.28
86.28
86.27
86.31
86.30
86. 29
86.32
86.32
86.29
86.32
86.33
86.28
86.31
86.318 6.33
86.31
86.32
86.31
86.32
86.35
86.36
86.36
86.40
86.36
86.39
8 6.38

* 86.3986.37
86.42

; 86.39
86.38

E86.40
t86.40

86.36
286.37
86.36
8 6.36
86.37
86.38386.35

84.49
84.51
84.51
84.550
84.50
84.49
84.50
84.50
84.5084.50
84.49
84.50
84.51
84.51
84.51
94.5184.50
84.53
84.52
84.53
84.53
84.52
84.53
84.53
84.5184.53
84.54
84.54
84.53
84.55
84.55
84.52
84.53
84.55
84.55
84.55
84.54
84.54
84.56
94.58
84.58
84.60
84.60
84.59
84.60
84.60
84.60
84.61
84.63
84.63
84.59
84.61
84.61
84.60
84.59.
84.60B4.60
84.60}
84.59
84.59

POSITION I
Tlax Tiln

-0.03
-0.Q3
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03

-0.03
-0. 03
-0. 03
-0.02
-0.02
-0.02
-0.02
-0.02
-0.01
-O.0I
-0.01
-0.01
-0.01-0.0I

-0.00
0. 00
0.00O.QQ

0.01
O.QI0.01

0.02
0.02
0.03
0.030.03
u1.04
0. 04
0. 05
0.05
0.0O8
0.07

0.06Q
0.09
0. 09
0.10
0. 11
0. 120.12
0.13
0.13

O.Q5:

0. 13
0.17

O.O

o.O9

0.10

0. 12

COMMENTS

Tested Byate 5 ; RFevieued B Date 5__5=_7_

AMPACITY TEST.

AMBIENT TEMPERATURE
Taal Taa2 Taa3 Taav

40.3 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.3 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.3 40.3
40.3 40.2 40.4 40.3
40.2 40.2 40.4 40.3
40.2 40.2 40.4 40.3
40.2 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.2 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.2 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.2 40.2 40.3 40.3
40.2 40.1 40.4 40.3
40.2 40.2 40.4 40.3
40.2 40.2 40.4 40.2
40.3 40.2 40.3 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.3 40.3
40.3 40.2 40.4 40.3
40.2 40.2 40.4 40.3
40.2 40.1 40.4 40.3
40.2 40.1 40.3 40.2
40.2 40.2 40.3 40.2
40.2 40.1 40.3 40.2
40.2 40.2 40.3 40.2
40.2 40.2 40.4 40.3
40.3 40.2 40.3 40.3
40.2 40.1 40.3 40.2
40.3 40.2 40.4 40.3
40.2 40.2 40.3 40.2
40.2 40.2 40.5 40.3
40.2 40.2 40.3 40.3
40.2 40.2 40.3 40.2
40.2 40.2 40.3 40.2
40.2 40.2 40.3 40.3
40.22 40.2 40.4 40.2

40.3 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.2 40.1 40.4 40.3
40.3 40.1 40.4 40.3
40.2 40.2 40.4 40.3
40.Q3 40.1 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.3 40.3
40.2 40.2 40.3 40.3
40.3 40.2 40.4 40.3
40.3 40.3 40.4 40.3
40.3 40.2 40.4 40.3
40.3 40.2 40.5 40.3
40.3 40.2 40.4 40.3

340.3 40.2 40.4 40.3

AMPS
It I' TIME

33.23 33.35 15:31
33.27 33.41 15:32
33.18 33.29 15:33
33.27 33.39 15:34
33.22 33.33 15:35
33.24 33.38 15:36
33.30 33.42 15:37
33.24 33.35 15:38
33.26 33.37 15:39

33.12 33.23 15:40
33.12 33.26 15:41
33.24 33.36 15:42
33.28 33.39 15:43
33.31 33.44 15:44
33.27 33.37 1':45
33.29 33.41 15:4S
33.25 33.36 15:47
33,35 33.46 15:48

33.34 33.44 15:49
33.39 33.43 15:50
33.40 33.50 15:51
33.38 33.4? 15:52
33.32 33.44 15:53
33.32 33.44 15:54
33.40 33.52 15:55
33.32 33.45 15:56
33.34 33.45 15:57
33.31 33.42 15:58
33.37 33.46 i5:59
33.33 33.41 16:00
33.22 33.31 16:01
33.26 33.36 16:02
33.27 33.39 16:03
33.32 33.41 16:04
33.22 33.31 16:05
33.26 33.36 16:06
33. 35 33.46 16:07
33.51 33.64 16:09
33.50 33.59 16:09
33.5, 33.59 16:10
33.50 33.60 16:11
33.51 33.59 16:12
33.45 33.54 16:13
33.44 32.53 1S:14
33.46 33.56 16:15
3.46 33.53 1S:16

33.50 33.60C 16:17
33.47 33.54 16:18
33.28 33.35 16:19
33.20 33.28 16:20

33.27 33.37 16:21
33.27 33.37 16:22
33.26 33.35 16:23
33.27 33.34 16:24
33.18 33.28 16:2533.32 33.42 16:26

33.12 33.21 16:27
33.2 33.39 16:29
33.26 33.37 16:29
33.226 33.35 16:301



05-01-1993 G-7SAMPLE NUM8ER Y3-0501-03 ufAi FILE SC66GNO03.0ul

POSITION 2 POSlICON 3

T2nx 12mn T3nx M3n
POSITION I

a x Tien

41.7 79.8
.41.7 7'3.8
41.7 7c.8
91.7 74.8
41.7 7M.8
91.7 79.8

l.7 79.8
41.8 79.8
91.8 79.8
91.7 79.8
91.7 79.8
'31.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
921.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
41.7 74.8
91.8 79.a
41.7 79.8
91.7 79.8
9i.7 7i.c
91.7 79.8
931.7 14.8
91.8 794.8
41.7 74.8
91.7 793.8
94 I. 8 7m`3
91.7 74.8

1.7 79.8
1. 7 79.8
41.7 79.8
91.8 79.8
9 I1.8 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.8 79.8
91.8 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91. 7 79.8
9i1. 7 79.8

?0.5 81.1
40.5 81.2
jo.:, 81.2
90. 4 81.1
'40.4 81.1
90.5 81.2
4O.4 81.2
'30.5 81.2
90.5 81.2
90.4 81.1
90.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.4 81.1
90.4 81.1
90.5 81.2
90.4 81.1
90.4 81.1
90.5 81.2
90.5 81.2
YO.5 81.2

90.5 81.2
40Q.5 d1.2
90.5 81.2
90.5 81.2
90.5 81.2

0.,81. 2

90.5 al.
40.5 81.2

90.5 81.2
40.5 81.2
90.4 81.2
90.5 81.2
90.5 81.2
90.5 81.290.54 81.21
90.4 81.1
90.5 81.2
40.5 81.2
90.4 81.2
90.5 81.2
90.5 81.2
90.5 81.1
90.4 81.1
90.5 81.1
90.4 81.1
90.4 81.1
90.4 81.1
90.4 81.1
90.4 81.1
90.4 81.1
90.5 81.1
90.5 81.2
'30.4 81.1
90.4 81.1
90.4 81.1
90.4 81.1
90.4 81.1

PUStilON AVERA6ES AVb

Tlavg T2avg T3avg Twave SLOPE

0 .4 82.1
O.4 82.
4. 4 8. I
O. 4 8d2.
0. 4 82.2

40.4 82.1
4. 4 8 2.1

4. 4 82.
90.4 82. 1

90.4 8. 1
90.4 82.2
90.4 82.2
40.4 82.2
90.4 82. 2
90.5 82.2
90.4 82.2
90. 4 82. 2
90.5 82.2
90.4 8,. 2

90.5 82.2
U.5 4 8

40. 4 8~ 2,2
40 .5 8..

Y4.5 '2.2

YO.5 Y2.2

40.5 d2.2
40.4 82.2
90.5 82.2

4O.5 82.2
4O.5 82.2
90.5 82.2
90.5 82.2
90.5 82.2
90.5 82.2
90.5 82.2
90.5 82.2
40.5 82.2
90.4 82.2
90.4 82.2
90.4 82.2
90.5 82.2
90.4 82. 1
90.4 82.2
90.4 82.1
90.5 82.2
90.5 82.2
90.4 82.2
90.4 82.2
90.4 82.2
90.4 82.2
40.4 82.1
90.4 82.2
90.4 82.2
90.4 82.2

40.4 82.1

&5. 81i
85.84
85.40
85.90
85.'3
85.90

85.92?85.93
85.4fl

85.90

65.8985.41
85.911

8591
85.92
85.91
85.40

85.89
85. d9
85. 0
85. 9

85. ,0

B5.92

85.92

85.91

85. 91

85.91

85.44

35.90

85.91

85.1 9

85.92

85. 92

85.891

85. 9

85.91
85.41
85.82
85.92

85. 90

85.92
85.89
85.40

85.88

85.89
85.8u42

65. 8

85.88
85. 8
85.88

85.89

85.8Y

b4.8b
84.6i
84. St

84.67
84.67
84.b7
84. 70
84.87
84.66
84.67
84.68
84.849
84. 70
84.8
84.66
84.68
84.68
84.b7
84.6i
84.8
64. 6/
84. tb
84. 70
04. b8

84. o4
84.88D
84. /
84.o4
84.65
84.69
84.6bY
84. vd
84. 70
84.b8
84.b6
84.71
84.68
84.67
84.68
84.70
84.68
84.84
84.69
84.b6
84.68
84.68
84.66
84.b5
84.66
84.67
84.66
81 4.66
v4.68
84.68
84.6J
84. b4
84.64
84. 64
84.65

84..L
84.34
84.4,
84.36
84.46
84.35
84.35
84. 38
84.35
84.35
84.3b
84.35
b4.37
84.37
84.37
84.36
84.35
84.36
84.38
84.36
84.'1
&4.37
34. ̀ 8
84.3
e4. 3

84.3,4
84.38
84.345
84.4J
84.34
84.39
84.38
84.38
84.37
84.34
84.37
84.38
84.38
84.37
84.37
84.37
84.36
84.36
84.36
84.37
84.34
84.35
84.33
84.37
84.37
84.37
84.35

84. 36

84.35
b4.34
84.33
84.34

i84.34

64. 46
84.47

84.47
34.:47t4.Y4
84. 'JI7
84.-48

85.00
84.98
84.97
8 4,,47
84.48
8 4.4

84.44

84.97

84.49

84.99
d4.'47

85.0"V
b4. -
84. I'l

b::. 00
d5, I0J Q

85,Qu0
84.ss
85.0o
84.44
85. uo

85.00
85.01
84.'94

84.99

85.00
84. 49
64.'99
84.99
84. 98
84.98
84.48
84.97

84.97

84.48
84.937
84.47
84.98
84.''8
84.98
84.,b
84.45
84.46

84.6

0'.15
v.15
0.16

0.18
0Q. I b
0. lb

0. 17
0. I 7
0.1/

0.17
0.17
0.1/
0. 17
0. 17
0.17
0.17
0.t 11/
0.1s
0.16
10. 1v
'o.15
u. lv

,I4
01.14

.12Ui. I3-
O , I 3

0. 12

0.11

0.11

0.10

0.1U

0.09U.Of4

0. 08
0.08
0.07
0.07
0.07
0.06
0.06
0.ub
0.0:,
0. 05
0. 04
0.04

0.03
0).03
O.ll2
0.0(2

0.02
0.01
0.01

O.UO0.00
-0.01
-0.01

Date S-73 kevlewed __Dateg__^3

AMlENI TEMPERATURE
Taal Tam2 Tam3 Iaav

40.4 40.4 40.8 40.'
40.3 40.4 40.7 40.3
40.4 40.:, iU.7 4U.5
40.4 40.4 40.7 40.3
40. 3 40.4 40.7 40. 3
40.4 40.5 40.8 40.0
40.4 40.4 4M.7 40.5
40.4 40.4 40.8 40.5
40.3 40.4 40.8 4O.5
40.4 40.4 40.7 40.3
40.4 40.5 40.7 40.5
40.4 40.4 40.7 40.5
40.4 40.5 40.7 40.5
40.4 40.4 40./ 40.3
40.4 40.4 40.7 40.5
40.4 40.5 40.7 40.5
40.4 40., 40.3 40.5
40.4 40,4 40.7 40.5
40.4 40.5 40.7 40.5
40,4 40.4 40.8 40.5
40.4 40.5 40./ 4Q.5
40.4 40.5 40.8 40.3
40,4 40. 4 4.i7 4(.i
4ik 4(1 , 40, i40.Zs
4t!.4 40 t. d qo.3

4C.4 40.4 40i. 40.i
40.4 40.5 40.b 40.6
4(,4 40. t 40.i 40.8

40.3 40. 5 40.8 40.5
40.4 40.5 40.8 40.6
40.5 40.5 40.8 40.6
40.4 40.5 40.1 40.5
40.5 40.5 40.8 40.O
40.5 40.3 40.8 40.8
40.5 40.5 40.8 40.6
40.4 40.5 40.8 40.6
40.5 40,.5 40.8 40.6
40.4 40.5 40.8 40.6
40.5 40.5 40.8 40.6
40.5 40.5 40.8 40.6
40.5 40.5 40.8 40.6
40.5 40.5 40.8 40.6
40.5 40.5 40.8 40.6
40.5 40.5 40.8 40.6
40.5 40.5 40.'9 40.6
40.5 40.5 40.8 40.6
40.5 40.5 40.8 40.6
40.3 40.5 41.0 40.7
40.3 40.5 4o.8 40.6
40.4 40.5 40.9 40.6
40.4 40.5 40.8 40.6
40.5 40.5 40.8 40.6
40.5 40.5 40.4 40.6
40.3 40.6 40.9 40.'
40.35 4U.6 40. 40.6
40.5 40.3 40.9 40.6
40.5 40.U 40.4 40.7
40.5 40.5 40.8 40.6
40.5 40.5 40.8 40.s
40.5 40.5 40.8 40.b

AMPS
It l'

44.11 u3-3.

44.114 2.13
33.18 33.22
33.11 33.15
33.Ib ~4.22
33.15 33.14
33.04 33.0/

3L. 98 33. 02
32.'.Y 33.02
.3,i04 43.12
33.0O 33.03

33.01 33.04
3 2 .99 33.03
33.06 33.11
32,.t 44. 02
33.00 43.04
32.45 43.00
33.Ui 33.11
33.08 33.

44.14 -3.1/

J3, 8 U34

3.;0 33.14

4i3.u213. WI

3- .(2i3, I

3s,.01 .31
33.0)7 33.1,'

33.01 33.08

33.02 33.1o
33.04 33.14
33.M7 33.11

33.08 33.13
33.09 33.14
33.09 33.15

33.07 33.14
33.05 33.10
33.01 33.06
3. 46 33. O4
32.96 33.03
4 .,94*3.*44
32.89 32.906
32.,94 441.00
32.46 33.03
32'.97 33.06
32.46 33.04
32.86 32.93
2 4b6 43.03

4J2.41 42.,4

3 .-1, i<7 3 . t) 6
42.242 33. 0 )u
32.94 33. 0
42.j7 34.07
4t3.00 33.10
32.90 42.'44
32._7 43.06
32.Y2 33.00

TI ME

10:19
10:LU
10: 21

10:2241o: 23
10:24

10:L5
10:28
10:27
10:28
10:L29

1o:3
10:3

1l:33
10:44
10:35
10:3b
1 0: 67

10: 34
10: 40
10:41

10:44
lo:44

10: 45

10:4i!

IU:47

10::43
10i:49
10:50
10:51

IO:b3

10:52

10:53
10:54
10:55
10:56
10:57

10:59
II:u0
11:01
11:02
11:03
11:04

11:05

i1:01
11:06

11I: OLu
11:11
11:14

11:13
11:14
11:15

11:17
11:18

COMMENTS I T_ S-

Il

lestea By 7°

AM1PACITY TEST. JOB NUMB3ER 93-0501.



05-01-1993 G-8SAMPLE NUMBER 93-0501-03 DATA FILE 8C66N003.001

POSITION 2 POSITION 3
T2mx T2mn T3mx T3mn

POSITION I. x TIon

91.7 79.8
91.7 79. 8
II. 1 78.8
91.7 7Y.8
41.7 1i.8
91.7 78.8
51.7 7'8.7
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8

l1.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.8 79.8
91.7 79.8
91.8 79.8
91.7 79.8
91.7 79.8
91.8 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.7 79.8*8 79.8

- 79.8
=1.8 79.8

91.7 79.8
91.8 79.8
91.8 78.86
91.8 79.8
il.7 79.8
91.8 79.8
1. 8 79.8

91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.7 79.8
91.8 79.8
91.7 79.8
91.7 79.8
91.7 79.8
91.8 79.8
91.7 79.8
91.7 79'.8
91.7 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8

90.4
90.4
90.5
90.4

80.4

80.5
840.5

JO . 4

90.5
90.4
90.4
80.4
90.4
90.4
90.4
90.4
90.5
90.5
90.5
90.4
90.4
90.4
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.4
90.5
80.5
90.5
90.4
90.5
90.5
90.5
iO.5
90.8
90.5
90.5
80.5
90.6
80.5
90.5
80.5
90.5
90.5
90.4
90.5
90.5
90.5
90.5
90.5
90.4
90.5
90.5
90.5
90.5

81.1
81.1
81.1
81.1I
81.2
81.1

81.1

81. 281.1

81.2
81.1
81.1
81.1
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2

81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2
81.2

90.4

80.4
''0.4

80.4
90.4
90.4d. 4

90.4
90.4
90.4
90.4
80.4
90.4
90.4
90.4
90.4
90.4
90.5
90.4
90.4
90.5
90.4
90.5
90.4
90.4
90.5
90.4
90.4
90.5
90.4
90.4
80.4
90.5
90.4
0. 5

90.4
'80.5
90.5
90.5
90.5
80.4
90.5
80. 5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.4
90.5
90.5
90.5
90.4
90.5

POSITION AVERAGES
Tlavg T2avg r3avq

82.

822

82.1

82.2
82.
82.1

82.2
82.2
82.2

82. 2

821.2L

62' 2

82. 2
8 2. 2

82.2
82.2
82.2
82.2

82.2

82.2
82.2

82. 2
82.2
82.2
82.2
82.2
82.2
82.2

82.2
82.2
82.2
82.2
82.2
82.2
82.2
82.2
82.2
82.2
82.2
82.2
82.2
82.2
82.2
82.2
82.2
82.2

82.2
82.2
82.2
82.2
82.2

82.2
82.2
82.2

8. 89

8.b.88
85. 90
88.87
85. a7
85.87
85.89
65.90
85.90
85.80
85.91
85.91
85.92
85.90
85.90
85.92
85.92
85.92
85.9V
85.92
85.93
85.93
85.3
85.92
85.98
85.94
85.81
85.81
85.91
85.92
85.93
85.95
85.94
85.93
85.92
85.93
85.94
85.82
85.94
85.94
85.94
85.94
85.95

85.82

85. 93
85.93
85.92

v5.94

85.81
85.95
85.95
85.93
85.92
85.95
85.95
v5.95
85.94
85.93
85.94

Twave SLOPE

Vv4. b
84.6884.bb
b4.bb

84.bl
84.87
84.67
84.66
84.66
84.66
84.67
84.68
84.66
84.86
84.69
84.70
84.68
84.69
84.68
84.68
84.71
84.70
84.70
84.89

84.70
84.70
84.71
84.69
84.68
84.69
84.71
84.71
84.71
84.69
84.71
84. 71
84.71
84. 70
84.72
84.72
84.70
84.71
84.73
84.70
84.70
84.70
84.71
84.71
84.68
84.72
84.70
84.70
84.70
84.71
84.70
84.72
84.72
84.70
84.72

b4.45 84.88
84.35 84.88
84.45 b4.'^b
8d4.33 84.97
dt4.3v i
84..~4 84.88

4.28 84.88b
84.34 84.87
84.35 84.97
84.36 84.97
84.36 84.47
84.35 84.8l7
64.38 84.99
84.36 84.98
84.35 8 84.97
84.38 84.99
84.37 85.00
84.37 84.99
84.38 64.99
84.39 84.98
84.38 85.00
84.39 85.01
84.40 85.01
84.37 85.00
84.34 K5.M0
84.38 85.00
84.37 85.00
84.39 85.00
8M4.38 85.0O
84.37 84.98
84..v8 85.00
84.37 85.00
84.38 tS.01
84.34 v5.0'J
84.38 80.iJ0
84.38 85.01
84.40 85.01
84.39 85.01
84.38 b5.UQ
84.40 6v.0 O
84.40 8K.o2
84.38 8'.01
84.40 85.02
84.41 85.03
84.39 85.00
84.40 85.01
84.39 65.uo
84.41 85.01
84.40 85.00
84.38 84.99
84.40 85.02
84.41 85.01
84.40 85.01
84.40 85.02
84.38 65.01
84.38 85.01
84.39 85.02
84.40 85.02
84.38 85.uo
84.40 85.02

-iv.01
-0. 03
-0. 0!

-0.02i

-v . Pv

-0.03
-0.03
-0.03
-0.03-0.03
-0.o3
-0.03
-0.03
-0.03
-0.03

-0.03

-0.03o

-0.02
-0. 0

-0.02

-0. l

-0.01

-0.0O

0. 02

0.00
0.01
0. 01

U.O14

0.01
0.0L
0.0L

0.02

0.03
v.03
0.04
0.04
0.04
0.08
0.05
0.05
0.06
0.06
0.06

0.07
0.06
0.06
0.06
0.06
0.0o
0.06
0.07

0.06

0.06

Tested By C Date S-q - Reviewea byjLo6s7< Date -s- ?3

AMBIENT TEMPERATURE
faml [am2 Tam3 Taav

40.3 40.3 40.8 40.6
4v, 5 40.3 4u. '4 40.7
40.5 40.b 4U., 40.7
4(!. M 40. 8 40.3.
Y40.5 41).b 40. Y*0.i
40,5 4(. 40.M 40.6
40.6 40.6 40.'4 4Q.7
40.5 40.6 40.9 40.6
40.5 40.5 40.8 40.6
40.5 40.6 40.9 40.7
40.6 40.6 40.9 40.7
40.U 40.6 40.8 40.7
40.5 40.6 40.8 40.6
4U.5 40.6 40.8 40.7
40.5 40.6 40.9 40.7
40.5 40.6 40.9 40.7
40.5 40.6 40.9 40.7
40.6 40.6 40.9 40.7
40.5 40.6 40.8 40.7
40.5 40.6 40.9 40.7
40.5 40.6 40.9 40.7
40.5 40.6 40.9 40.7
40.j 40.7 40.9 40.7
4U.6 40.6 40.9 40.7
40.b 4U.6 40.9 40.7
40.6 40.6 40.' 40.7
40.5 40.6 41.0 40.7
40.6 40.6 40.9 40.7
40.b 40.6 40.9 40.7
40. 40.7 40.9 40.7
40.6 40.7 40.9 40.7
40.6 40.7 40.9 40.7
4U.6 40.7 40.8 40.7
40.6 40.7 40.Y 40.7
40.6 40.7 40.9 40.7
40.6 40.7 41.0 40.7
40.b 40.6 40.9 40.7
40.6 40.6 40.9 40.7
40.b 40.7 40.9 40.1
40.6 40.7 41.1 40.8
40.0 40.7 41.0 40.8
40.6 40.7 40.'4 40.7
40.b 40.7 41.0 40.8
40.8 40.7 41.1 40.8
40.6 40.7 41.0 40.8
40.6 40.7 41.0 40.8
40.6 40.7 40.9 40.7
40.6 40.7 41.0 40.7
40.6 40.7 40.9 40.7
40.6 40.7 41.1 40.8
40.7 40.7 40.9 40.8
40.6 40.7 41.U 40.8
40.6 40.7 41.0 40.8
40.6 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40.6 40.7 41.1 40.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8

AMPS

It I'

2. 92 33.01
3...91 33.00)
32.'45 33,04
32.'. 3-.91

3 . d 33 b
33.1U 33..0
33.04 33.1.
33.15 33.24
33.08 33.18
33.03 33.13
33.03 33.12
33.02 33.11
33.03 33.13
33.12 33.s'2
33.00 3.u08
33.13 33.21
33.04 33.14
33.12 33.20
33.00 433.0
33.08 33.18
33.09 33.16

4308 J 3I1~
33.U06 3.13

33.10 33.19
33.03 33.12
33.lb 33.lb
32.93 34.Ob
3, .86 43.10l

33.04 33.16
33.00 33.0'
32.99 33.09
33.11 33.20
33.11 33.23
33.06 33.16
33.01 33.12
33.04 33.1i
32.Y7 33.07
33.Ub 33.1b
33.04 33.15
33.04 33.lb
32.98 33.08
33.01 33.12
32.89 33.01
32.97 33.O9
32.94 33.05
33.04 33.13
32.97 33.06
33.10 33.23
32.98 33.10
33.00 33.18
33.00 33.13
33.07 33.20
33.(2 33.15
33.08 33.20
33.02 33.13
32.95 33.06
33.05 33.17
33.05 4'.1Ii

TIME

11: 14

11 :2

II: 27
11:21
11:2
1:265

11:24
11 2YV
11 28

1 I:3Li

11:33
11:34
11:35
11:36

1: 071

I: 38
1:13
11:40

11:35

11:4111: 44

11:49
11:54
11:51
11:42
11:53
11:54
11:49

11:57
1153
11:5
12:10
2:01
12:02"
203L

12:04
12:05

11. .4

12:007
12:08

12:02

12: 10
12:11
12: -b
12:13
12:14
12: 1
12:16
12:17
12: 18

COMMENTS -

AMPACITY, TEST. JOB NUMBER 93-0501.



05-01-1993 G-9
. SAMPLE NUMBER 93-0501-03 DATA FILE 8C66NO03.001

POSITION 2 POSITION 3
T2mx T2,n T3ax T3mn

POSITION I
Tx Tien

79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.9
91.8 79.8
4l.8 79.9
91.6 79.8
91.8 79.8
91.8 79.d
91.6 74.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 7i.8
9l.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8
91.8 79.8

, 79.9
79.8

.8 79.8
91.8 79.8
91.8 79.8
91.8 79.9
91.8 79.9
91.8 79.8
91.8 79.8
91.8 79.8
n1.8 7..3
41.8 79.8
Yl.8 7!.9
91.8 79.8
91.8 79.8
91.8 79.9
91.8 79.8
91.8 79.9
91.8 79. 9
91.8 79.9
91.8 79.9
91.8 79.9
91.8 79.9
91.8 79.9
91.8 79.9
91.8 79'.8
91.8 79.9
91.8 79.9

90.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.6 81.2
90.5 81.2
90.5 81..
YQ.6 4 1.2
40.4 81.2
90.4 81.2
90.5 81.2
40.5 81.2
90.5 81.2
90.5 21.2
90.5 81.2
90.5 81.2
90.5 81.2
90.6 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.6 81.2
90.5 81.2
90.6 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.6 81.2
90.5 81
90.5 81.2
90.5 81. 2
90.5 &1.2
90.5 81.2
40.b 81.2

90.5 890.5 81.2
40.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.6 81.2
90.5 81.2
90.5 81.2
90.5 81.2
90.6 81.3
90.5 81.2
90.6 81.3
90.6 81.2
90.5 81.2
90.5 81.2

-POSITION AVERAbES.
Tlavg T2avg T3avg

90.5 82.2
90.5 82.2
90.5 82.2
90.4 82.2
90.5 82.2
40. j 82.2
J0.5 82.2
4Q.5 82.2

'iQ.5 82..

'05 t.:l. 21
.' 8 2.iY0.5 62.2

o0. 5 82
YQ. 5 b2..
90.5 82..2
90.5 8v 3
90.5 82.2
90.5 82.2
90.5 83.2
90. 5 82.2
90.5 82.2
40.5 82.2
90.5 82.2
90.5 82.2
90.5 82.2
90.5 82.2
90.5 82.2
90.5 62.2
90.5 82.2
90.5 82.290.5 82.2

90.5 82.3
90.5 82. 2
90.5 82.2
90.5 8. 290.5 82.2

9O.5 82.2

iO.S v6.

90.5 82.

90.5 82.2

i .v5 v.' .2.
90.5 82.2
90.5 2.

90.5 K '. 290.5 82.2

90.5 82. 3t13..4 v....

90.5 82.2
90.5 K.2
40.5 82.2

90.5 82.290.5 &I.Y2

90.5 82.2
90.5 22.2
90.5 82.2
5Q.5 82.2
90.5 82.2

90.5 82.4
90.5v 82.2
90.5 82.2

85. 4
85.95
85.96
85.96
85.95
85.96
85. Y6
85.Y5
85. 7
35.97
85.97
85.96
85.t 5
85.9/3

85.Y5
85.97
85.45
85.94
85.47
85.97

85...97
85.97
85.46

85.47b
85.94
85.94
85.97
85.97
85.96
85.97

85.9

85.95

85.97
585.7

85. 97

85.97

85.96

85.48d
85. 4J

85. Y8

c85. 48
85.498

85.97

8v5. 47

85. 98
85.487

85.98

85.47

8v5.98

85.t97
85.42i
85.97

85.9Yd

84.71
84.71
84.73
84.72
84.72
84.74
84./2
84.1;

8rn4. 7 484.74
84. /4

t4.72
84.74

84./7
84. 8k84.73
84..2
84.71
8t4. i2
84.74
84.'3
84.73
84.75
84.72
84.74
84.72
84.74
84.75
84.73
84.75
84.75
84.72
84.73
84.74
84./I
84. 75
t4. N4
64.74
84.;4

84.14

84. 14

MS4. I7 .7
0 .4.7

84.74
84. /.Z
84.74
84. 4
84.75
84./4
84.74
84.18
24.74
84.78
84.7484. 7t
84. 74184.75

'.84.7/
84. 74
84.75

AV6
Tuave SLOPE

84.41
84.40
84.41
84.38
84.41
8 4.43
84.41
84.41
ts 4.2
84.42
b4.44
4.4 2'

84.4z
84. 41
84. 4
84.4 1
84.34
84.4'
84.43
84.34
84.41
84.43
84. 4
84.42
84.42
84.44
84.43
24.45
84.42
84.43
84.44
84.43
84.43
84.45

84.44
84.44
b4.45
84.44

84.41
s4.41
84.44

84.4224.44
84 .42

84.44
84. 4i
84.44
84. 44
64.43
84.44
84.44

84. 45

84.44

d4.44

i 4 45'
84.4484.44

85.02
85.02
&K. o385.032

8504
85.03

Et. v4'

UZI. tKI

LU b. tit)

85.04
85. u2
85. 03

85.048 ..:.

85.00

85. 04
t.5.1u2
d5.0Q2

85. 04
85. 04
85.04
85.04

85. 04

85.05

8b 04Q

85.05
85.06
85.04
85. 04
875.08l;

8505

35.ti4

86X. o54

85.05

85.05

85. v5
85.o5
85.05
.5.05

85. 35
85.1Q

.5. u4

85.1 O4
ri. 04

85.04
85. 05
85.05

85.05
t5.05
85.0Q5

85.05

85-.05
t.5.0Q&
85.06

85.07
i.5.v7

835.06

0. 06
0.05
0.05

0. 05
0.05im
0. 05

0. 135
0.05

v. u5

v.04

Ovu*

0. 04

0.04

U. 04
0. 04
0.03
0.04
.Q03

0. 04
0.0(4
O.Q4
0.04
0.04
0. 04
0.04
0.04

0.04
0.04
0.04
0.04

0.1314
0.04

0 * 04
0.14
13.i34

U.if
o.u4

U. tl4

v.043. 04
0.04

U. 040I. 04
U.04

0.(40.04

0. 03
.04

0.04

0.341.04
0.04

0.03

AMBIENT TEMPERATURE
Tanl Tan2 Tam3 Taav

40.6 40.7 40.9 40.8
40.6 40.7 40.Y 4(.8
40.7 40.7 41.0 40.8
40.7 40.7 41.0 40.8
40./ 40.7 41.0 40.8
40.' 140.1 41.0 ' "v -b
40.' 40. 7 41.1 40.8H
4u.8 40.7 41.0 40.8
40.7 40./ 41.0 4|.8
40.7 40.8 41.0 413.8
40.7 40.1I 41.i 40.8
40.7 40.1 41.0 40.,i
4u.7 413.8 41.0 4ul.6
40. 7 4u./ 41.0 4'.8
40.6 40.8 41.0 4v.8
40.7 40.8 41.0 40.if
40.7 40.8 41.0 40-.
4Q).6 40.8 41.1 40.8
40.7 40.8 41.0 40.8
40.7 40.4 41.1 40.4
40.7 40.8 41.0 40.8
40.7 40.8 41.0 40.8
40.7 40.7 41.0 40.8
40.7 40.8 41.0 4d.8
40.7 40.8 41.0 40.8
40./ 40.8 41.1 4V.8
40.7 40.8 41.1 40.?
40.7 40.8 41.1 40.4
40.7 40.8 41.0 40.8

40.8 40.8 41.1 40J.
40.7 40.8 41.0 40.8
40.7 40.8 41.0 40.4
40.7 413.8 41.1 40.4
40.8 40.8 41.1 40.4
40.8 40.8 41.1 40.
40.7 40.8 41.1 41.9
40..: 4U.- 41.1 4".'i
4v.8 40.8 41.1 40.e

1.8 40i.di 41.1 4M
413.D 40.8 41.1 l13.8
4i~i 413*-. .. 4j ,,
40.8 40U. 41.1 413.
41.8 4i.bt 41.1 40V.

40.6 40 . 41.1 40.4
40.83 40.8 41.1 40.4
40. 8 40.8 41.1 40.4
40.8 40.b 41.1 40.q
40., 40.8 41.1 40.9
40.8 40.6 41.1 40.9
40.4 40.4 41.1 40.9
40.8 40.8 41.1 40.6
40.8 40., 41.17 40.9-

I40.5 40.6 40.7 40.5
40.5 40.4 40.8 40.5

40.6 40.7 40.4 40.740.5 40.6 40.4 40.8-

40.7 40. i 41.0 40.7140.7 4Q.8- 40 Q 4.b

Date a ? -kevewUd 8y t eat e -__3-

AMPS
I I' TIME

3.10O 33.22 12:14
33.04 '3 3.15 II:20
32'.94 4.11 12:21
33. 04 33.1 12:22
43.10 33.21 12:23
34.13 34.24 1. 7u
33.11 33.25 12:25
4J3.10 33. 24 12.2,-

33.21 1 7

32.98 33.10 12:24
3. 91 33.04 I,.L
32. 33.07
32.8, 43.01} 1; 3L
3L.4.'3 33.0U8 12: 33

32.41 3 .-04 1L2:3
32.46 33.09 12:35
3-2.96 33.1i 14:36
33.04 33.18 12: 7
33.06 33.20 1 4: 8
33.09 33.22 12:39
33.04 33.18 12:41
33.06 i3.17 12:41
32.4 343.07 12:42
33.10 3 3.22 12:43
33.1 33.24 J 12:44

o3.06 33.19 1':45
33.03 33.16 12:46
32.97 33.10 12:47
33.Q0 43.14 12:4d
33.Q0O 33.13 lZ: 49
34 .06 . J .2 l0 12 :2 5
349.06 33.21 12:51
43.08 33.2 12 l:5.
33.05( 313.19 12:5i

3v~.04 4.v.1/12I :n4
33v .)3 337. 17 1.: 55
33..o 2 34v.16 i 2: sv
32.46 34.12 12:57
42.4 44v.0 o 12:5v8
32.43 . I 1 2 : 4

.32.4 4; 37.b 13 :0.3

.34.08 44.'1 147:04
32.4+8 44.15 13: 05
33.07 33.2.2 13:08v
33.131 33.16 13:07
33.Q5 33.20 13:08
337.04 3v3.18 13:09
34.08 33.24 13:10
72.98 33.02 1: 11

34.0Q 33.04 14:12
32. 89 32. 44 13:13
32.47 43.15 14:14
33.00 34.08 131:5
33.02 33.16 13:10
33.01 33.12 13:17
3.. 4 33.11 13:18

COMMENTS -

Tested By O }/e.

AMPACITY TEST. JOB NUMB6ER 93-0501.



04-30-1993 G-10SAMPLE NUMBER 93-0501-04 DATA FILE BC66HO04.001

POSITION I POSITION 2 POSiTION 3 .POSITION AVERAG.ESv Pv6
Tix Tien T2mx 12nn T3mx T3mn Tlavg T2avg T3avg Tuave

6.4 79. 4
- 5 79.4
i12. 4 7i. 4
92. 4 79.4
92.4 79.5
92.5 79.5
92.5 79. 4
92.4 79.5
92.4 79.5
92.4 79.5
92.4 79.4
92.4 79.4
92.5 79.4
92.5 79.5
92.4 79.4
92.5 79. 5
92.4 79.4
92.4 79.4
92.5 79.4
92.4 79.4
42.4 79.4
92.4 7i.4
42.4 74.4
92.4 79.4
'i2.4 /4.4

42.4 7A.4
i2.4 /4.,5
Y2 .4 74.5
92.4 79.5
92.4 79.4
92.4 74.b
92. 5 79.5
92.4 7S.5

4 79.5
4 79.5

0 "2 4 79.5
92.4 79.5
92.4 74.5
92.5 79.5
92.4 79.5
92.4 79.5
92.4 79.5
92.5 79.5
92.4 79.5
92.4 79.5
92.4 79.5
92.5 79.5
92.5 79.5
92.5 79.5
92.5 79. 5J
92.5 79.5
92.5 79.5
92.4 79.5
92.4 79.5
92.5 79.5
92.4 79.5
92.4 74.
92.5 79.5
K2.4 79.5
92.4 79.5

4u.2
90.3

90.240.2
9o.2
90.2
90.3
40.2
90.2
90.2
90.2
90.2
90.2
90.3
90.2
90.3

90.2

90.340.2

902Jo.
9o.2
40.2
90.2
90.2
430. 2

Yo J L

40. 2

410.32

90.3
90.3
40.2
90.3
90.2
90.2

90.2
90.2
90.3
90.3
90.2
90.2
90.2
90.3
90.3
90.3
90.3
90.3
40.3
40.3
90.3
9o.3

190. 3

90.390.3
90.3
40.3
40.3
90.3
40.3

74.4
79.3
19.3
79.3
79.3
79.3
79.3
79.3
79.4
79.3
79.3
79.3
7Y.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3

79. 3
7i.3

7Y. 3
79.3

79. 3

7'.4
79.'

79i.

75.3
79.3
79.3
79.3
79.3
79.3
79.3
79.379.3
79.3
79.3
79.3
79.3
79.3
79.3
79.4
79.3
79.3
79.3
79.3
79.3

79.3
/4.4
79.3
r4.4
79.3

79. 3

79.3
7S.4

88.3 80. i
88.3 80.1
88.3 80.1
88.3 80.1
b8.3 80.1
88.3 80. 1
38.3 80.1
88.3 80.1
88.3 80.1
88.3 80.1
88.3 80.1
88.3 80. 1
88.3 bO.1
88.3 80.1
88.3 80.2
88.3 80.1
88.3 80.1
88.3 80.1
88.3 80.1
d8.3 80.1

88. 3 80. 1b8.43 80.

88.4 80.

bb.3 80.l

,8. 80.1

86.3 80.2
88.3 bo.

88. 0 bO.2
88.3 80.2
aa.3 80.1
88.3 80.2
8&.3 80.1
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.1
88.3 80.2
88.3 80.I
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
b8.3 80.2
88.3 0. 2
88.3 80.2
88.3 80.2
bb.3 80.2
88.8 0.
88.3 80.1

88.3 8io.12

88.3 80.2

D5.34 85. Yi
85.34 85.i3
85.443 85.S5
85.32 85.98
85.34 85.45
85.347 85.9b
85.32 85.i7
85.33 85.94
85.33 85.14
85.32 85.95
85.32 85.94
85.32 85.45
85.33 a85.97
85.33 85.95
85.32 85. 4
85.32 85.96
85.32 85.96
85.32 85.96
85. 32 85.98
85.31 85.94
85.41 8v.43
85.24 85.95
85.24 85.44

5.432 85.i4
65.32 85.w4
85.32 85.45
85.42 85.96
85.32 85.45
85.32 85.96
85.43 8s.44
85.35 85.98
85.432 85A.
85.32 85.95
85.34 85.97
85.33 85.96
85.34 85.4s
85.33 85.96
85.35 85.96
85.33 85.96
85.34 85.96
85.34 85.98
85.34 85.99
85.35 85.47
85.35 85.47
85.35 85.98
85.36 85.99
85.37 85.98
85.36 85.98
85.37 86.00
85.37 85.98
85.37 85.sY
85.35 86.00
85.34 85.9/

85.36 85.48
85.36 86.01
85.37 85.99
85.36 85.9s

83.34
84.36
d3.33
83.36
83.34
83.33
d3.344
83.32

3. 34

83.33
83.34
83.34
83.31

83.33
83.33
83.35

83.34
83.34
89. 32
83.32

83 .34

8344

83.433

Kv .33

84.38
83.36
83.36

8". 3t6

83.483.34
83.34
83.34

8 3.-3 4

83.53
83.34
83.37

83.36
83.36
83.36
83.38
83.38
83.37
83.37
83.38
83.38
83.39
83.3/
83. 71
83.3.
83.47
83.39
83.48
83.3i

84.8b
84.-dY
84.87
4.8d8
84.Y6
84.88
84.88
84.8b
84.86
34.87
84.86
84.87
84.88
84.87
84.86
84.87
Zi4.88
84.88
84.88
44.88
44.85
84. 8b

84.81
84.i8b
84. o
z4.40
84.8b
84.88

84. 64I
s4q.a
84.88
84.88
84.88
84.88
84.88
84.90
84.80
84.83

84.88
84.98

84.81
84.91
84.'30

84.91

84.89
84.41
84.91
84.84

84. i1
84.40

84.91
84.'31
84.YI
84.i 1
84. Si

o4.0
'd4.1i

V4. YL
b4.YiI
84' Yl

AMBIENT TEMPERATURE
SLOPE laml ram2 Tam3 Taav

i 4.1 39.7 39.8 39.6
V.06 39.2 44.7 39.8 39.5
u.ub 4.1 3.7 39.7 34,.
0.05 49.2 39.1 39.d 39.5
0.05 39.1 39.6 .s4.7 39.5
0.04 39.1 39.7 39.7 33.5
0.04 39.2 39.6 39.7 39.5
0 03 34.1 39.7 39.7 39.5

O.o0 39.1 39'.7 39.8 31..5
0.03 39. 39.7 39.7 39.i
0.02 35.2 359.7 39.8 39.5
0. 02 393. 9 39.7 34.8 39.5
0.U2 39.2 39.7 39.8 39.6
0.01 39.2 39.6 39.8 39.5
0.01 3 9. 39.7 39. 8 39.6
(.00 393. 3.7 3i.8 39.6
-V.00 39.3 34.7 39.9 39.6
-0.0l 39. 2 39.7 349.8 3s,.5
-v.l . 29 39.; 39 . 6

-V' 22 .9.2 39.3 34.8 39.b
Vt t 6Zw. 5I 3'i.6v'9-V.u4 Y 3Y.b 4Y.8 44.b

-0.04 v si.7 i.J4 .b

-u.04 04.-. .55.7 4.3m3s~ .b
-0.04 J. i.' J7 .y. 3,.6

-0.04 v3.2 34. .8 43J.b
-3.04 JQY . 2. 3. 1 3Y . d v9.6
-u.04 39.2 34.8 39.8 39.6
-0.04 3i.2 3Y.8 34.b 35.6

-0.04 39.1 39.8 39.8 49.8o
-O.U4 39. i.8 3 .~ 939.8
-0. 04 39.2 3'. 39.8 39.6
-v.03 3.1 34.8 39. 39.6
-0.03 39.2 39.7 39.8 39.6

-0.03 49.3 39.7 39.9 39.6
-O.03 39.2 39.7 39.8 39.6
-0.02 39.2 39.7 39.i 39.6
-0.0o 39.3 39.7 3'3.9 39.6
-0.f2 39.2 39.7 39.9 3c.6
-0.01 39.3 39.8 39.9 39.7
-0.031 39.3 39.8 39.8 Si.6
-0.00 39.3 h.3 39.4 39.6
0.00 39.2 39.8 39. SI. 6
U.00 39.3 39.7 39.9 39.6
0.01 39.3 39.8 39.9 J9.6
v.01 39.3 3Y.8 34.9 34.6
0.01 34.3 39.8 39.9 394.b
0.02 39.3 39.8 39.J 44.7
0.02 35.4 39.T 40.0 39.7
0 .02 3'i. 3 3i.6 40.0 34.7
0.03 3q.J 39.v 40.0 39.7
O.03 34.4 4Y.8 40.0 4. 7
0.0 v 4v.4 v49.8 iv9.~ ',4i ,7

i.03 O i g, 3i.b 49. 7
0.04 44.3 344.8 39.i 3S.7
0 . O4 3 J. 3 v 4Q.o3 9. n.7
0.04 34.4 3g.Y 40.0 34.7
0.04 ,44.4 3 3.4 j39.4 39.7

COMiMENTS

Date It-z'f-T¶3 eeviewed By bate S-5-F3

AMPS
It I'

32.21 32.00
32.24 32.02
32.26 32.04
32.23 32. 02
32.21 31.48S
32.22 31.9
32.23 32.00
32.37i 4.15
32.37 32.12
32.36 32.6I
32.32 32.11
32.28 32.08
32.26 32.05
32.24 32.02
32.28 32.08
32.30 32.10
32.30 32.12
32.19 41.4v
32.18 31.98
3i.21 32.0l3
32.1u 31.49
32.14 Y I .94i
32.20 32.17

. 44 "' ibE
JL. L J.lb

.2.3.2 1 1

32.32 32. I2U
32 39220
32 41 324'1
321 34 342. 14-
312.31 32.10
32.3 3 32.14
312.22 .. 04
32.28 32.08
32.26 32.06
32.28 32.10
32.27 32.07
32.27 32.07
32.44 3.. 13
32.34 42.15
3.43 32.26
32.31 32.12
3.39 32.20
32.38 32.20
32L 4 3E2'. 1 8
42 37 32.18
32 228 32. 09
32.348 i2.19
32.34 .1b
42.23 32.07
42.2.2 42.05
42.15i 31.94
32. 23 32.06
32.22 32.04

32.24 32.06
32.48 32.21
42.30 32.1I
32.30 42.14
32.28 3Z.12

TIME

10:41
10:42
1O:43
10:44
10:45
10: 4b
10:47
10:48
10:49
10:50
10:51
10:52
10:53
10:54
10:55
10:56
10:57
10:58
10:39
11:00
11:01
11:02

11:05
11:t
11:0/
11:08
11:09
11:10
11:11
11:12
11:13
11:14
11:15
11:16
11:17
11:18
11:19
11:2'

11: 21
I I:S
11:23
11 24
11 :25
11:'6~
11: 27
Ii 28

11:J9

11:31
11 :.
11: 3
11:4'+
11:35
11:32
11:37
11:48
11:39
11:40

AMiPACITY TEST. J013 NUMB.. ER 93-O0fJI.

Tested By 7 ° ,+



04-30-1993 G-I11
SAMPLE NUMBER 93-0501-04 DATA FILE 8C66NU04.001

POSITION 1
Tiox Tlan

It 4 79.5
92.5 79.5
.42.5 75.5
92.5 79.5
92.4 79.5
92.5 7i. 5
92.4 14.5
92.5 79.5
;42.5 74.5
92.4 741.5
92.4 79.5
92.4 79.5
92.4 79.5
92.4 79.5
92.5 79.5
92.5 79.5
92.4 79.5
92.4 79.5
92.4 79.5
92.5 79.5
92.4 79.5
92.4 79.5
92.5 79.5
92.4 79.5
92.4 79.5
92.5 79.5
92.4 79.5
92.4 79.5
92.5 79.5
92.5 79.5
92.4 79.5
92.5 79.5*4 7,. 5
57i 5
b7945

92.5 79.5
92.4 79.5
92.5 79.5
92.4 75.5
92.4 79.5
92.5 79.5
92.5 79.5
92.4 79.5
92.5 79.5
92.4 79.5
92.4 79.6
92.5 79.5
92.4 79.5
92.4 79.6
92.5 79.6
92.4 79.5
92.4 79.6
92.4 79.6
92.5 79.5
92.5 79.6
92.5 79.5
92.4 79.6
92.5 79.5
92.4 79.5
92.5 79.6

POSITION 2 POSITION 3 POSITION AVERAGES_

T2nx T2mn T3ax T3an Tlavg T2avg T3avg

JO. 3 729. 4

'40.3I.
49. 3 7. 3

90 ' 74-4iO.3 74.4

40.3 19.3
90.3 79.3
90.2 79.3
40.3 79.3
90.3 79.3
90.2 74.3
90.3 79.3
90.3 79.4
90.3 79.4
90.2 79.4
90.3 79.3
90.3 79.3
90.2 79.4
90.3 79.4
90.3 79.3
90.2 79.3
40.2 79.4
90.3 7i.3
4o.2 79.3
90.2 79.4
90.3 79.4
90.3 79.3
90.2 79.4
90.3 79.3
90.3 79.4
90.3 79.4
40.3 79.4
90.3 79.4
9O0.3 /9.4
90.3 79.4
90.4 79.4
90.3 79.4
4O.3 79.4
90.3 79.3
410.2 79i.4
90.3 79.4
90.2 79.4
90.2 79.4
90.3 79.4
90.3 79.4
40.3 79.4
90.3 79.4
90.3 79.4
90.3 79.4
90.3 79.4
90.3 79.4
90.3 79.4
90.3 79.4
90.3 79.4
90.4 79.4
90.3 79.4
90.3 79.4

88.3 do. 2
8v.4 80.2
b8.3 80.2
88.3 80.2
88.3 40..
88.3 8Q.1
88.3 80.2
88.3 80.2
88.3 tsO.2
88.3 80.2
88.3 80.1
88.3 80.2
88.3 8O.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80. 2
88^.3 80 .2
88.3 80.2
88.3 8Q.2
88.4 80.2
88.3 80.2
88.3 80.2
B8.4 80.2
88.3 80.2
88.3 80.2
88.3 80.2.'
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.4 80.2
88.3 80.2
88.4 80.2
88.3 80.2
88.3 480.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.2
88.3 80.3
88.4 8s0.2
88.4 80.2
Bs8.3 '80.2
88.3 80.2

v85.v371

&5.36
85.37
85.35
85. 3 b
85.35
d Sol. vb5

85.47
85.36
85.35
85.34
85.33
85.36
85.36
85.37
85.36
85.35
85.36
85.36
85.34
85.35
85.36
85.36
85.35
85.37
85.35
85.38
bS.38
85.38
85.37
85.38
85.38
85.37
85.49
85.38
85.37
85.37
85.3;'
85.38
85.37
85.39
85.37
85.37
85.37
85.38
85.39
85.37
85.39
85.39
85.38
85.39
85.39
85.38
85.40
85.38
85.38
85.37
85.38
85.39

86.00

85. jY

8b.0

86. U 1
85. 44
86. o0
65. 44
85. 9d
85.4J7
85.98
85.98
85.96
85. 98
86.00
85.g99
85.98
85.98
85.94
85.98
86.00
86.00
85.97
65.97
86. 00
85.99
85.4'3
85. 99
86.00
85.s9
85.j4
86.02
86.02
86.01
86.03
86.00
86.01
86.00
85.39
86.02
86.00
86.02
86.01
86.00
85.94
86.02
86.01
86. 03
86.02
86. 03
86.00
86.01
86.03
86.03
86.03
86.02
86.02
86.01
86.02

b,3.4U
83i. 40)

t,3. '.
i'3,. 31)

83.37
83.38
83.38
83.38
83.36
83.36
83.37
83.37
83.378
83.36
83.38 -

83.39
83.37
83.36
83.37
83.39
83.38
83.39
83.38
83.37
83.34
83.39
83.40
83.4i9
83.40
83.34
83.41
83.41
84.40
83.41
83.40
83.40
83.41
83.40
83.34
83.41
83.37
83.39
83.34
83.39
83.39

83.41
83.40
83.43
83.42
83.40
83.41

183.42
383.41
8 3.42>
83.42
83.41
8 b3.40
83.40

AV6
Twave SLOPE

&4.42

v4. 1

84. Jo

84. 42

84. 41
84.90
84.89
84.40
84.89
84.;40
84.90
84'. 42
84.91
64'.91
84.90
84. 40
84.91
84.90
84.91
&4. 42
84. 90
64. 40
b4.42

64.92
84.4a

84. i2
84.9484.443
84. 43
84.Y44
84.94
84.'42
84.43
84. 93

8q4. g2

84.92
64. 43
84.92
84.s2
84.92
84.94
84.93
84.95
84.94
84.45
84.93
84.93
84.94
84.93b84.94
84. 95
84.34
84.93
84. ,43
84.94

0.0U

'i. inh
0. 06
0. ub

U. ObQ.Ut,0.Ob

0. Ub_
0.06
0. 06
0. 060.06
0.05
0.05
0.05
0.05
Q.05
0.05
0.05
0.05
0.05
0.04
0.04

O.04

0.03
U. Os

0.03

0.04

0. 03
0.03O.O3
0.03
0. 03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0. 04
0.04
0.04
0. 04
0. 04

O.Q4

AMBIENT TEMPERA luRE

Tail Taoz Tan3 Taav

3j,.4 4tj.0 40.0 44y~

34. 39.. 34.4 '-,I
. 44 '5 3 44444.j3 39.8t 34J, *34.;

44.4 3y 8 34.9 49.J7
4,.4 34.t 40.u 34.1
34.2 39.8 3q.9 32.7
3h.2 39.8 40.0 35.7

39.3 39.4 40.0 39.7
39.2 39.9 39. 439.7
39.3 39.9 40.0 35.7
39.2 39.4 39.4 3z4.7
39.3 39.9 39.3 3 .7
39.4 39.9 34.4 34.7
39.3 39.9 39.9 3Q,.7
39.4 39.J 40.0 39.8
39.4 39.9 40.0 3i.7
39.4 3i.4 40.0 39.8
39.4 39.9 4U.0 a39.7
39.3 39.8 34.9 39.1
39.4 39.8 40.0 39.7
39.4 39.4 39.3 39.7v9.4 t~.8 '40.0 3^,7

39.4 39.8 40.U 39.7
34.4 394. 40.0 3'j.7
39.4 439.4 40.0 39. 8
39.3 39.; 49.9 49.,
39.3 44.4 40.0 34,.7
39 . 34.4 V40.0 39.7
3j.4 39 . 40.0 39.7
39.4 391. 40.0 39.A
3.4 39.9 34. 39.8
3.8 4u.0 40.0 49.8
3g.' 39.9 3i.9 39.3
J-. 39.c 40.0 39.8
49.4 39.5 40.1 34.8
9.24 39.4 40.1 39.8

39.4 44.9 40.1 39.8
39.4 40.0 40.1 34.6
39.5 40.0 40.1 39.8
39.4 40.0 40.0 39.8
39.5 40.0 40.1 49.J
39.4 40.0 40.U 39.8
3i.5 40.0 40.1 39.4
35.4 40.0 40.1 39.8
39.5 40.0 40.2 39.9
39.5 40.0 40.1 39.9
39.4 39.9 40.1 39.8
39.4 39.9 40.2 34.8

39.4 40.0 40.1 39.8
'39.4 40.0 40.0 34.8
39.5 40.0 40.1 39.9
39.5 40.1 40.1 39.9
39.5 40.0 40.2 39.4
39.6 40.0 40.1 39.4
39.5 40.0 40.1 39.9
39.5 40.0 40.1 38.9

39.6 40.0 40.1 39.9
39.6 40.0 40.2 34.i
39.5 40.1 40.L 39y.

AMPS
It 1' TIME

32.32 32.17 11:41
'15 32.1i 1 1 :4L

32.23 42.Ob 11:43
3L.22 32. 04 11:44
32.30 32.14 11:45
JL 14 3)l.4i4 11:4b

32.18 32.01 11:47
32.16 31.98 11:48
3L.15 31.48 1:49
32.16 32.00 11:50
32.16 32.00 11:51
42.31 32.13 1 1:2
32.24 32.08 11:53
32.25 '52 1 11:54
32.28 32.12 11:55
42. L8 3L~ 1 11:56
32.24 32.08 11:57
32L. 12 31.98 11:58

32.13 31.98 11:59
4.14 31.97 12:00
32.L4 32.10 12:01
32.26 32.10 12 0L
32.L7 42.10 12: 3
32.18 32.04 12:04
32.27 72.1 :i2:05
4L.24 32.04 12:Ob
32.L6 32.11 12:07
3L.2 3L.l 2  12:08

32.2v 32.11 12:09
32.w28 32.12 12:10
32.41 32.17 12:11
32.44 34.: I 12:12

32.25 32.12 12:13
32.25 532.0 912:14
32.27 32.12 12:15
2.24i 42.15 12:16

32.29 32.16 12:17
32.16 32. O 1L 18
32.19 32.06 124:1
32.19 32.07 12 20
32.14 32.01 12 21
32.22 32. 10 122
32.18 32.05 12 23
32.24 3214 12 24
32.21 32.10 12 25
32.27 32.17 12:26
32.25 32.13 12:27
32.31 32. 18 12:28
3L.30 42.17 12:29
32.22 32.04 12:30
32.20 32.07 12:31
32.24 32.12 12:32
32.23 32.13 12:33
32.18 32.07 12:34
32.14 32.03 i2:35
32.16 32.05 12:36
32.18 42.07 12:37
32.17 32.06 12:38
32.1b 32.05 12:39
32.29 32.19 12:40

C OMMENTS

DateLi-t2-53 P.eviewed y DatesS ?53 _5Tested By 2

AMPACITY TEST. JOB NUMBER 93-OS01.



04-30-1993 G-12SAMPLE NUMBER 93-0501-04 DATA FILE 8C66N004.001

POSITION 1 POSITION 2 POSITION 3 POSITION AVI

Tliax Tian T2mx T2mn T3ax T3an Tlavg 12avg
RAGES AV6

r3avg Twave

AMBIENT TEMPERATURE
SLOPE Tacl Tav2 Tas3 Taav

AMPS

It I' TIME

92.5
92.4
92.4
92.4
92.4
92.5
92.5
92.4
82.4
92.5
92.5

82.4
92.4
92.4
92L. 4

92.4
92.4
92.4
92.4
92.4
92.4
92.5
92.4
92.4
92.5
92.4
92.4
92.4
92.4
92.5
92.4

925

2.5
92.4
92.5
92.5
92.5

92.5
92.5
92.4
92.4
92.5
92.4
92.5
92.5
92.5
92.5
92.4
92.5
92.5
92.5
92.4
92.5
92.5

79.6
79.6
79.6
79.6
79. b
79.6
79.6
79.6
78.6

79.5
79.6

7g.6

79. 679.6
79.6
79.6
79.6

79.6
79.6
79.6
79.6
79.6
79.6
79.6
79.6
79.6
79.6
79.6
79.6
79.6
79.6
79.6
79.6
79.6
79.6

79. b
79.6
79.6
79.6
79.6
79.6
79.6
79* 6
79.6
79.6

79.6
79.6
79.6
79.6
79.6
79.6
79.6

79.6
79.6
79.7

79.6
79.6

79.6

90.3
90.3
90.3
90.3
W0.3
90.3
90.3
80. 3
90.3
90.3
0. 3

9(.3

90.3

90.2
90.3
90.2
90.3
90.3
90.3
90.3
80. 3
90.3
90.3
90. 3
90. 3
90.3
90. 3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3

90.3

9v. .3
80.3

90.3
90.3
90.3
90.3
W. 3
90.3
90.3
90.3
90.3
90.3
90.3

80.3
80.3

90. 3
90.3
90.3

90.3
90.3
90.3
Y90.3
90.3
90.3
90.3
90.3

90.3

79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
/8.4
78.4
79.4
79.4

79.4

784.4
79.4

79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4
79.4

79.4

/7J. 4

79.4
79.4
79.4
79.4

79. 4

79.4
79.4

79.5
79.4
78.4
78.8
78.5
79.4
79.4
784.5
79.4
79.4
79.5
79.5
79.4
79.4
79.5
79.4
79.5
79.5
79.5
79.5
79.4
79.5
79.5

88.4
88.3
88.4
88.3
88.3
88.3
88.4
88.4
88.4
88. 4
88.4
88.3
88.4
83.3
88.4
88.3

88.4
&8.3
88.3
88.3
88.4
88.3
88.3
88.3
88.3
88.4
88.4
88.3
88.3
88.3
88.4
88.4
88.4
88.4
88.4
86.4
88.3
88.4
88.4
J. 4
86.3
88.4
86.4

d8.4
68.3,

88.3
88.4
88.3
88.3
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4
88.4

COMMENTS

h _

Date ' 29-S eviewed by Date ______

80.2
80.2
9i . 2
80.2
80.2
80.3
80.2

80.2

80.2
bo.
80.2
u0.2
80.Z

80.2

80.2
80.380.3
80.2
80.32
80.3
80.3
80.2
80.2
80.3
80.2
80.3
80.3
80.2
80.2
80.2
80.2
b0.3

80.3

80.4
8P.3

80.2
80.3
80.4
80.4
80..

80.3
bO.3

80.43

80.3
80.3
80..3
80.3
6P.3
80.3
80.3
80.3
80.3
80.3
80.3
80.3

85.39 b6.02
85.38 86.00
v5vY vD.V4
85.39 8E.01
85.40 66.02
85.38 86.01
85.39 86.04
85.41 86.03
tb.39 8b.03
85.38 8v6.04
65.3, 8.o
85.38 88.01
dt.40 86.04
85.36 66.00
85.38 86.02
d5.36 iv61)l
85.4/- 85. 98
85.36 86.0.
85.38 B6.0Q
85.38 86.01
85.41 86.02
85.40 86.02
85.41 86.03
85.38 86.01
85.41 86.03
85.40 86.01
85.40 86.02
85.42 88.06
85.40 86.12
85.40 86.03
85.39 88.02
85.40 86 .04
85.41 86.05
85.41 86.0v
85.41 86.IIb
85.42 86.06
85.4.5 bb.U/

85.43 86.05
b6.43 86.01
85.44 v68.08

85.44 b8.08

85j.43 4obe,
85.44 86.05
bt.43 vt .05
85.44 66.05,
8s.43 86.05
85.44 86.E06
85.42 86.04
85.43 86.06
85.44 86.07
85.44 86.08
85.45 86.08
85.45 86.06
85.45 86.08
85.46 86.09
8Y5.48 86.08
85.44 8S6.07
85.46 86.05
85.46 86.08

83.42
83. 4"
v3.43
83. 41

83.43
83.44
83.44

3. 4J

83.40
63. 41
b3.42
83.42d3 .41

83.42
85.41
B3.42
83.43

83.4.
83.42

&3.41
83.41
83.43

83.43

8-4.43

vv.43
83.45
83.43
83.44
83 .46
83.4i83.44
83.46
82. 45vv.q 6-

834.483. 48
8,3. 4;

4, .4
VV. 48V

'8;.4-
vi". 4v4

83.45
83.45

83.45

83.47
83.48
83.48
83.47
83.47
83.49
83.48
83.48
83.04
83.5l0

84.b4
84.9Y3
84.8V4

84.8~4
84.8j4
84.884
84.8 Y9

84.85

,b 4 .Yi;2

84.~
84.4

84.895

b4. 94
84.8
84.942
84.84
84.43

84. 95

84.95

84.95
84.94
84. 97

84.98

84.95
84.95
84.95
84.94

84.97
84.9]v
84.97
84.88

84.v58

84.96

64.47

84. 98

6q. 9Q

84.87
84.98d4.97
84.08

bb.00

84.99
E5. 00

85.00

8q.99

85.01
85.01
85.00
85.01

85.01

0.04

Q. 04

0.04
0.05
0.uo
0. UVUOvo

0.05
O.OD

ot.P
.08
tnx
04

vi,04
u.04
U.03
0.03
O.V3
0.03
0.03

0.03

0.02
0. Q
0.02

0.02
0.02
U0.02-
0.02
(1.3
0.03
0.03

0. 04
V .(14
0.04
U.04
V. 0'

0.05

U. Ov

0.06

0.05
0.05
0.06
0.06
01.06

0. UB

0.080.08

39.4 40.0 40.1 38.8
39.4 40.1 40.1 39.9
W9. b 4l.i 0.1 i '9.
3J.5 40.0 40.1 39.Y

39.4 4(.0 40.1 3.D9
37.4 40.1 40.2 .9
'9.6 40.1 40. 19.J
435. 40.1 40.,, 40.0V
v'J.v 40. 0 40.2 9.9
3;.5 40.u 40.1 35.Y
T4J. 40.0 40.1 34.3
38.v 40.0Q 40.1 38.i
39.5 40.1 4u." 40.0
Jv.5 40.1 40.2 39.8
39.6 40.1 40.2 40.0
3J.4 40.1 4 0. 2 40(, o
v33 b40.2 40.3 40.0
39.5 40.1 40.2 3S.9
J9.5 40.1 40.3 40.0
39.6 40.1 40.2 40.0
39.5 40.1 40.2 40.0
39.5 40.1 40.2 39.9
39.5 40.1 40.2 3Y.9
39.6 40.1 40.3 40.0
39.6 40.2 40.3 40.0
39.6 40.1 40.4 40.0
39.6 40.1 40.2 40.0
39.6 40.1 40.3 40.0
39.6 40.2 40.3 40.0
38.6 40.1 40.3 40.0
39.5 40.2 40.3 40.0
39.6 40.2 40.3 40.0
39.6 40.3 40.3 40.1
39.6 40.3 40.3 40.1
39.7 40.2 4u.4 40.1
33.6 40.3 40.3 4i.1

48. 40. qU
3.6 4 4t.- 4Q(1.44 4.1

48.6 40.. 40.3 40.
39.6 40.2 40.4 40Q.1

48140.340 44 4Q .1
8.7 4(0.3 4i.4 4U.1

48.8 4Q.. 41.~ b4 .2
i.1 40.,) 40.4 40.1

3 .8 40..v 40.4 J .1
v9 .7 40. 3 40. 4 U. 2
n .I 40.4 40.4 40.1
38.7 40.3 40.5 40.2I
39.7 40.3 40.5 40.2
39.7 40.3 40.4 40.2
35.8 40.3 40.5 40.2
39.7 40.3 40.5 40.2
39.7 40.3 40.v 40.2
39.6 40.3 40.5 40.2
39.7 40.3 40.5 40.2
39.8 40.3 40.5 40.2
39.8 40.4 40.5 40.2
3Y.8 40.4 40.5 40.2
39.8 40.4 40.6 40.2

39.I 40.4 40.5 40.3
34.8 40.5 40.6 40.3

32.1-1 312.OS
32.22 32.11
3i2.23 32.17
52 .28 3..11
32..i7 32.1)
32 .1 3..10
3282v 3218
4..19 42 08
ji..12 32.01

32.08 31.91

42.'.q 41.84
32..13 32.04
32.11 42t.02
32.11 32.03

32.18 32.11
32.25 32.19
32.25 42.16
32.29 32.21
32.69 32.20
32.29 32.20
32.21 32.11
32.18 32.09
32.11 32.04
32.183 32.10
32.18 i3.12
32.2( 32.11
32.17 32.0b
32.14 32.07
32.14 42.08
4.3. .5O 2.06!

32..9 32.2432. 24 32. .1
32.28 3~,2. 241

4224 3.18

.2.19 32.13
32.18 42.12
32.. 4U2.16

32.1 3 2.1v3;.11 -,- . I 'I

2.14 32.09
32./ .423.1lI

32.13 42.10}
32. o~s 32.0'l
32.04 32.01
32.03 32.01
32.07 32.05
32.09 32.06
32.23 32.21
32.20 32.17

2.'21 32.20
32.22 32.20
32.24 32.22
32.18 32.17
32.18 32.16
3..10 3..11
32.1i7 3.17
3 .12 32 .13

12:41
12:4,

*,*4;
12:44
1.:45
;,-:4c
1.:47
12:4c
1z4~

12:4 7

1.:51

12 Sv

12:

I .: V0V

I L VV1

12:5/
12:v8
12:59
13: 00
13:01
13:0.
13:03
13:04
13:05
Iv:0i
13:0Oi
13:09v
13: 19
13: I

3:12

13:1.
13: 21
13: 15

13 19

13: .1

13 ..

1- 3

13: .7
13: 2v

13:31
13: 31

13:35
13: 3v
13:37
13:383

13:40

HE

Tested By _g

AMPACITY TEST. JOB NUMBER 93-0501.



/,AMPACITY I

POSITION I
Tlax TImn

05-07-1993 G-13SAMPLE NUMBER 93-0501-09 DATA FILE BC6GNOO9.001

POSITION 2 POSITION 3 -POSITION AVERAGES AVG

T2mx T2wn T3ux T3mn Tlavg T2avg T3avg Twave

'EST .

*2 0
89.989.'u
89.9
89.9
89.9
89.9
69.'9

93.9

89.9
89.999.9
i39.'?

89.989.9
89.9
89.9
89.9

90. '3

89.9

89.9

89.9
89.9
83.9

90. 0
90.0

69.9

89.9
89.9
89.9

90.0

90. 0

89.9
89.9
89.9

90.0
90.0
69.9

69.9
89.9
90.0
60.0

69.9
69.9
69.9
90.0l

79 '279.2
79. '

713

79.

79.3

74

79.

73.

79. 3'g2

7-. "

, . 3

7g.1

79:3W

79.

'2 '2

79.3

79.3

79.2O

79.3

79.3

79.3

79.3
79.3

73.3

79.3

79.3
79.3
79.3
79.3
79.

79. 2
79.3

79. 3
79.3

79.3
79.3
79.3
7t3.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3

79.3
79.3
79.3

79.3

79.3

39.

0 0

89.8
89.7
89.3
39.6
89.8

83.8

89.7
89.8

89.8
89.7
8'2889.68

89.3
89. 3

89.7

89.3

89. 3

83.8
693.389.8

83.8

89.6329.889.3

69.8
89.6

69.889.8
89. 8
89.8
89.30
89.36
83.8
89.8

8;3.3
89.3

89.3a
89.8
86.3

829.8a

89.8
89.6
89.3

a13.s8

69.6889.889.o
as. a

80.5
80.5
80.5
80.5
60.5
800.5

80.6
60.5
8o.5
60.6
80.w5

60. 5

80.5
80.5

60.5
80.5
80.5
80.580.5

aq.s

80.5
30.6
60. 6
80.560. 5
aos

80.5
80.5
80.5
80. 5
80.6
6O.6

80.5
80.5
80.6
80.6
80.6

30.56
80. 6

80.5
80.6
80.6
80.6
80.6

Sri.

80.6
60.6

80.6
60.6
60.6
80.6
80.5

80.6
80.6
80.6
80.6
80'.6

SO. 7

61). 7

90.7

7

90.7

97
90.7

90. 7
"2 0 . 7

907
90.7

SO 7

-0 i

140) 7

90.7

90. 7
90.7
90.7
90.7
9O.7
90.7
SO.'7

90.7
90.790.7

90.7
90.7

90.7
90.7
90.7
90.7
90.7
90.3
90.7
90.7
90.7
90.6
90.7
90.7
90.7
90.7
90.8

90.7

90.7
90.7

Q.C7

90.7

9O.7

'30.7

"O.3

COMMENTS

k

Date 537-jj7_. Reviewed By > Date LS ___

AMPS
It I' TIME

EI5

15
01. 5

'2j C

w1.

ua . v

g, 1

31.5

81.5

a IR

81.5
91.5
31.5
21.5
91.

91.5

51l.5
38!.5

81.5
81i.5

81. 6
81. 5
01 .

81.5
81.5
81.5
81.6
81.5

81.5
81.5
81.6
61.5

21.6
81.5
81.5
61.5

81.5
81.5
81.6
61.6
"'1.

81.

31.6

81.6

81.5
61.6

84'
94'25

aW4. Gz
84. 5
84. 24'

84. '

24.25

84, A,

84.'?5
4I26

24.216

94. 26
84. '6

84.2
84.2584.26

84.26
84.25

34.26
24.26

84. 6
24. >

3t L7
04.584.26
84.27
24. 28
84.28
84.26

S4. "IS

84.27
84. 26

84.26
84.23
84.26
64.25

84.28
84.28

So 4 . "A

84.29
64.26

84.2984.28

84.29

64.29
84.29
84. 9
84.29
64.2o

84. 27
84.30

63.96
83.976
fi3 C 7
83. 9i7
83.9 6
83.935
83.98
83.96

83.38

83.96
83.97
83. 6
6 3.96
33.98
83.96
83. 94
63.98
83.98

83.9F7

83.7
B.) .,i"

83. 99
83. 96
83.92a
53.9s6

93ga
H3. 9a7

83. 99
83.99

83.s8
63.9s

83.98
63. 9
83.96
83. 95
83.99
83.9883.98?

83.99

84. 00

63.99

84.01

83.ss0
t4. !-j
84. oo
84.00
83.99
83.99

84.01
83.93

83.9sB
64. 00

94?.71
84.71

84.72
84.69
64.639
84.70
84.71
84.71
6i4.71
84.71
84.72
84.70
84.70
84.70
64.71
94.71
v4.70.
84.68
84.71
e4 .3s84.72
94.t9
84.72
H4.71
84.72
34. 70
84.72

84.70
84.73
84.73
84.7484.73
84.73
64.73

64.7384. 71

24.7084.70
64.73

64. 7584.73
84.737
84.73
64.75
84.73
84.74
84.73
e4.73
984. 71)

84.73
84.74

64. 76
3 4.75
84.75
84. 74

84. 73

34.76
84.75
84.74
84.76I

84. 75

84. 76

9 4.31
.34. 30
84.3
94."104O

34. 1
84.3

84.20
04.31
84.3134.3184.31
84.30
64.31
84.30
64.31
84.32
84. 30
84. 2
8 4. 29

. .. 2.

4.33
34.4

84.3
6 4 .;'2
S 4 . '1

84.3134.33

64.32
34.33
84.33
84.33
84.33
84.33
84.329
84.31
64.29
64.32
64.33
84.33
84.34

84.34124.33
84.33
84.35
84.34

64.34

8 4. 4

84.34
34.35
84.33
84.34
64.35

64.2

84.36
84. 35

84.354

24. 33

84. .3

84. 34

n11

Q. 7

0 09

-O. coS

1-0.0

(14

-'. 0

I.N

-0. 07
04

0.03
-O.02C
0. 04

0.'04

-. 04

0.04
0. 03
0.04,
0. 05

0.05
0.05

0.04
0;.04

0.04

0.04
0.03

0. 03I
0. 03

0. 03
0.04

0.03

0.04

0. 1.14

0.03

0.04
0.04

0. 04
0040.04

0.04
0.04

f. 04
0.05
0.05
0.05

0.05
0.05

39.6 40.0 39.6 39.8
39').5 40.0 39.7 394.8
33.5 39.9 39.8 39.7
33.6 40.0 309.8 39.6
39.5 4." 6.

39.6 40.0 33.8 39.8

39.5 40.1 39.9 39.3
39.6 40.0 39.9 39.8
33.6 40:.') 39.9 39.8
39.5 40.0 39.8 39.8
33.6 40.0 39.8 39.839.6 40.0 39.8 39.8
39.6 40.0 39.7 39.8
39.6 40.0 39.9 39.6

39.6 0.1 393.9 39.90
3.7 40.1 O1. 39.?

39.6 43.0 36.8 39.3
'2Q< 41. 4fl E 15 .
39.5 40. 33.9 33.8
39.6 40.0 sQ 3'".

3i.7 4f.1 4Q0 3'.
3;9.5 4-.1 6'. a 8.
33+.7 40.1 40.;i '2'j

'2 3 4i0 j39.3 39.9'
t9. 40.2 39.8 39.93

40.1 40.0 39.9

39: 540. 39<.8 33.9
'7 40.0 39.'9 3009

3'397 4Q.139.9 39.9
Q , q7 .1 394.8 39.9

26.o 40.0 39.9 39.9
39 . 40.1 39.9 39.9
39.7 40.1 39.9 39.9
39.6 40.0 39.9 39.9
39.7 40.2 40.0 40.0
3-.7 40.1 '03 9 3'2Q
39.8 40.2 3S.S 40.0
39.7 40.2 40.0 40.039640.2 39. 9 40.09

39.8 40.2' 40.0 40.0
39.7 40.2 4.0Q 439.0
39.7 40.2 40.0 40.0
39.7 40.2 40.0 403.
39.7 40.2 40.0 40.039.7 4O.2 40.0 40.0

33.3 40.2 40.0 40.0
39.8 40.1 40.0 40.0
39.3 40.2 40.1 40.0
39.7 40,2 40.0 39.9
39.8 40.1 40.0 40.0
39.7 40.2 40.0 40.0
39.7 40.3 40.0 40.0
39.8 40.3 40.2 40.1
39.2 40.3 40.1) 40.1
39.2 4 0. 3 40.1 40.1
39.6 40.3 40.1 40.0
139.8 40.2 40.1 40.0

39.9 40.3 40.1 40.1
39.9 40.3 40.1 40.1
39.8 40.3 40.2 40.1

33.27 31.25

3.332 33.31

33.'22 33.23
33.20 33.19
33.28 33.30

Lw.4 L3 3.4
33'.1833.13
3v 35 33.33
33' .'2 3.'3' *"

33.28 33.27
33.21 33.21

'.-.3 ..0 ?48

33.22 33.24
33.31 33.3133.3a33.33
33.22 33.32
33.33 33.36
3335 33.36
33.i7 33.40
33.22 33.31

33.39 33.40
33.31 33.36
33.30 33.29

OL. fl, 3; .26
33.24 33.26
33.'2 5 33.r26

33.24 33.25
33. 2.: 33. '23
33.22 33.31

33.21 '33.25

33.27 33.32
33.2 'v3.2~

33.18 33.21
3.25 33.38

33.36 33.42

33.35 33.40
33.24 33.30

33.20 33.24

33.26 33.29

33.36 33.42

33.27 33.31

33 27 W-A,31

33.28 32.30

33.21 33.26
33.20r 33.23
3<3.16 33.24
33.24 33.30

33.25 33.30
33.30] 33.39
23.25 33.34

33.36 33.46

10:51
10:52
10: 53
10:54
10:55l
0: 56

10:57
10: 53
10: 59

11:01

!I:')

11:043
11:514
11:015

I I It~

11:07
11:03

11:9

11: 10
!1: 11

11:12
11:1311:14
11:15
11:16
11:17
11: 1811:19
11:20
11:21
11:23
11:2'3
11:24
11:25
11:26
11:27
11:28
11:29
11:30
11:3111:32
11:33
11:34
11:35
11:36
11:37
11:38
11:39
11:40
11:41
11:42
11:43
11:44
11:45
11:46
11:47
11:43
11:49
11:50

Tested By _rzz ° +

AMBIENT TEMPERATURE
SLOPE Tail Tam2 Tam3 Taav

JOB NUMBER 93-0501.



AMPACITY TEST. JOB NUMBER 93-0501.
05-07-1993 G-14

SAMPLE NUMBER 93-0501-09 DATA FILE 9C6GN009.001

POSITION I POSITION 2 POSITION 3 POSITION AVERAGES. AVG

Tlmx Tlmn T2mx T2mn T3mx T3mn Tlavg T2avg T3avg Twave SLOPE

AMBIENT TEMPERATURE
Taml Tam2 Taa3 Taav

9 70 .

00
90. 079.32-(, ,0 79.390.0 79.3

930.0 79.3
0.0 79.3

90.0 79.3
90.0 7t9.3
90.0 79.3
90.0 79.4
90.0 79.4
90Q.0 79.4
90.0 79.4
90.0 79.4
90.0 793.4
90.0 79.4
90.0 79i.4
90.0 79.4
90.0 743.4
930.0 79.4
9d.Q 73.4
90.1 79.4
30.0 79,4
90.1 79.4
90.1 79.4
90 .0 79.4
30Q.0 79.4
90.0 7S9.4
90n.0. 73.4
90.0 79.4

*0 4

90.0. 79.4

90.0 79^.4
90.0 79.4

-90.0 79.4
-90.0 79.4

9f0.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0Q 793.4
90.0 79.4
90.0 79.4
90.,0 79.4
903.0 79.4
90.0 79.4
'30.0 79.4
90.0 79.4
90.0 793.4
90.0o 79.4
830.0 79.4
90.0 73.4

,0. 79.4

40.0 79.4
90.0 79.4

90.0 79.4

90.0 79.4
930.0 79.4

89.8 80.6
83.3 80.6
89.9 80.6
89.93 80;.6
89.8 80.6
83.3 80.6
89.8 80.6
83.3 80.6
89.8 80.6
89.9 80.6
89.9 80.7
89.3 80.6
89.8 80.6
89.9 80.6
89.9 80.7
83, 3 8U;!.7

89.9 80.7
89.9 80.7
89. E 80.7
89.3 8Q.7
89.9 80.7
839. 80.6
89.9 80.7
89.9 80.7
82.9 60e.7
89.3 90.7
89.9 80.7
93.9 80.7
89.9 80.7
69.9 80.7
89.9 80.7
89.3 80.7
89.9 80.7
893.8 80.7
89.9 20.7
83.9 80.7
89.9 80.7
8,3.9 80.7
89.9 80.7
89.9 80.7
89.9 80.7
89.9 80.7
89.9 80.7
89.9 80.7
89.8 80.7
89.8 80.7
89.9 80.7
89.3 30.7
89.8 80.7
89.8 80.7
89.9 80.7
89.8 80.7
89.8 80. 7
89.8 80.7
89.8 880.6
89.8 80.7
89.9 80.7
89.8 80.7
89.8 80.7
89.9 80.7

90.s 81.6
90.7 31.6
30.8 81.6
30.3 81.6

90.3 81.6
90.8 81.6
90.8 81.6

90.8 61.6
90.3 81.6
90.8 81.6
90.8 81.6
90.8 81.6
9o.9 31.6
90.8 81.6
90.8 81.6
90.8 81.7
90.3 81.7
90.8 81.7
90.8 S1.7
90.8 81.7
90;.8 81.7
90.8 61.7
90.3 81.7
90.8 81.6
90.3 3.7

9 Scl 8 '1 7

Q.81.8 17

4( 3 . .2 17

10.8 31.7

90.8 81.7
90.3 81.7
90.8 81.7

90.B 31.7

90.8 81.7
90.8 81.7

90.8 81.7

90.3 81.7
90.8 81.7
90.8 81.7
90.8 81.7
90.3 81.6
90.8 81.7
90.8 81.7
90.8 81.7
90.3 81.7

90.8 81.7
90.3 31.7
90.8 81.7
90.3 81.7
90.8 b1.7
90.3 31.6

90.8 81.6
90.3 81.7
90.7 81.6

90.3 81.7

84.31
84.30
84.33
84.33
84.31
84.32
84.23
84.32
84.32
84.33
84.33
84.35
84.35
84.36
84.36
84.35i
84.35
84.37
84.37
84.38
84. 39
84.38
84.39
34.38
34.39
i4. 40

84.3934.39C

64.39
84.33
64.40
84.38
84.38
84. 3
84.38
84.38
84.37
84.33
84.40
84.37
84.39
84.38
84.39
84.33
34.38
84.38
84.40
84.38
94. v9
84.37
84.36
84. 38
84. 36
84.37
84.37
84.36
84.37
84.37
84.36
84.37

34.04

34.04
i4. K
34. Q3

34.
b4.01
34.04'
84.06
B4.08
64.04
84. 08
84.08
84.06
84. 0Q
84.10
64.10
84.07

84.11
84.08
b4.10
84.Q09
84.09
84.1i
64.10
84.10
64.11
84. 09
84.10
84.09
84.10
84.07
84.10
84.10
84.10
84.11
84. 11
84. 08
84.11
84.10
84.10
84.10
84.08
84. 07
84.10
84.10
S4. 08

84.07
84.08
84.07
84.08
84.08
84.07
84.07
84. )9
84.07
84.OE
84.0

84.76
84.75
84.77
84.78
84.79
34.79
84.79
84.78
84.77
84.80
84.81
84.81
84.80
84.82
84.81
84.82
84. 5.
84.85
84.85
84.84
64.85
84.84
84.85
84.85
64.85
84.85
S4.P6
84.97
84.85
84.85
&4. v5
84. 83
E4.86
84.82
84.85
84.85
84.65
84.84
64.86
84.85
84. 85
84.86
84.83
84.86
84. 85
84.82
84.83
84.84
84.84
84.82
84.84
84.84

184.85
84.83
7 54. b3
84.32
84.83
84.84
64.81
384.82

84.26
84.35
84.28
84.33
84.37
84.38
84.39
84.37

84.393
4. 40

84.41
84.40
84.42
84.42

'84.41
64.43
84.44
84.44
84.43
84.45
84.44
E4.45
84.44
64.44
34.45
64.45
84. 45
84.45
84.44
84.45
84.43
64.44
34.43
84.44
84.44
84.44
84.44
84.46
84.44
84.45
84.44
84.44
84.44
84. e4
84.42
84. 44
84.44
84.43
84.42
84.43
84.43
84.43
84.43
84.42
34.41
84.43
84. 43
84.41
84.43

0. 05 '79.' 43' 40.0 '0.1
0. 05 400 4Q. 3 40.' 40.
0. 06 4!0 14'J. 440.v 4".

.06 '31.3 4Q .3 4! .2 40 1
0.07 40.0 40.4 40.2 40.2
O.07 40. 0 40.4 40.3 40.2

fi .07 39. r40. ~4 (, 40.2 40.2v.073 , 9 40. .3 4f: . . 40. 1
0.07 40'.03 40.4 40.2 40.2
0.07 40.0 40.4 40.4 40.2
0.0f8 409. 40.5 40.2 40.23
0.10 40.1 40.4 40.3 40.3
0.18 40.0 i0.4 40.3 40.3
0.10 40.1 40.4 40.4 40.3
0.11 40.1 40.5 40.3 40.3
p . Io 40.w1 40.5 40. 3 40.w

0.11 40.0 40.4 40.3 40.3
0.10 40.1 40.4 40.4 40.3
d.12 40.0 40.4 40.3 40.3
0.11 40.0 40.5 40.4 40.3
0.13 40.0 40.5 40.3 40.3
0 12 40.1 40.5 4Q.30 40.3

0.13 4Q. 4Q.5 4Q.4 403
f.l314 4 40. 4 40. 4Q3 4f!.3

0. I 40.1 40.5 4Q .4 4Q
Q.14 4 0,1 405 4014 40,3
0.14 40.1 40.5 40.5 44.4
f1J1 40.1 40.5 40.3 44.3
0.16 40.0 40.5 40.4 40.4
0.15 40.1 40.5 40.4 40.3
0.16 40.1 40.5 40.5 40.4
0.15 40.1 40.5 40.4 40.3
0.16 40.1 40.6 40.4 40.4
0.16 40.1 40.5 40.4 40.4
0.16 40.1 40.5 40.5 40.4
0.15 40.1 40.5 40.4 40.3
0.15 40.1 40.6 40.4 40.3
0.14 40.1 40.5 40.4 40.4
0.14 40.1 40.5 40.4 40.3
0.15 40.1 40.5 40.3 40.3
0.14 40.1 40.6 40.3 40.3
0.14 40.1 40.5 40.4 40.3
0.14 40.2 40.5 40.4 40.4
0.14 40.1 40.5 40.4 40.3
0.14 40.1 40.5 40.4 40.3
0.13 40.1 40.5 40.3 40.3
0.13 40.1 40.5 40.3 40.2
0.13 40.0 40.4 40.3 40.2
0.12 40.1 40.4 40.4 40.2
0.12 40.1 40.4 40.3 40.3
0.11 40.0 40.4 40.3 40.2
0.11 40.0 40.4 40.2 40.2
0.10 40.0 40.4 40.2 40.2
Q0.0 39.9 40.4 40.3 40.2

f.Ur6 40.0 40.4 40.2 40.2
0.05 40.0 40.4 40.2 40.2

3.34 33. .421 i1:51
33.31 33.42 I1:52

33.4133.52 11:53
33.6 ' 33.35 11:54

3 .7 33 .4 S ..

32.31 33.41 11:v6
.45 11:57

33.27 33.37 11:5vu
23.34 32.47 11:59
33.3'333.5 12:00
3.3* 'V 33. 44 .-.01
33.38 3247 4 I4QJ

331 3344 12.03
3" 35 33 46 1': 4

33.26 33.37 1
33.35 33 12 f!6
33.33 33.44 12:07
33.32 33.44 12:08
~33 3533.46 12:09
33.26 33.38 12: 1

'33.24 33.37 12:12
33.30 33.42 12: 13
33.30 33.44 12:14
'' 27 33.42 i2: 15
'331 47 12:15
33.31 33.4 12:!7
33.2833.42 1 2:I
33.12 33. '5 12

33.07 33.21 12:
3 4 1

33.04 3313 12:22
33.04 33.19 12:23
33.11 33.29 12:24
33.15 33.29 12:25
33.20 33.33 12:26
33.12 33.26 12:27
33.23 33.37 12:28
33.16 33.28 12:29
33.15 33.29 12:30
33.08 33.22 12:31
33.12 33.26 12:32
33.14 33.29 12:33
33.12 33.27 12:534
23.04 3.20 12:35
32.'5 33.10 12:36
33.11 33.23 12:37
33.06 33.18 12:36
33.12 33.26 12:39
33.06 33.20 12:40
32.99 33.1 0 12:41
33.04 33.16 12:42
23.13 33.24 12:43
33.08 33.13 12:44
33.0 33.15 12:45
33.00 33.12 12:46
23.09 32.17 12:47
33.13 33.24 12:48
23.10 32.22 12:49
33.12 33.21 12:50

COMMENTS

Tested By ° Date 5-Z-i? Reviewed Py jf .3 Date _7-_

AMPS
It I' TIME



AMPACITY TEST. JOB NUMBER 93-0501.
05-07-1993 G- i J

SAMPLE NUMBER 93-0501-09 DATA FILE 8C66NO09.001

POSITION I POSITION 2 POSITION 3 POSITION AVERAGES-

TIlx TInn T2ax T2mn T3ax T3en Tlavg T2avg T3avg

.0 79.4
- 079.4
90.0 79.4
90. 0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 73.4
90.0 f 79.4
90.1 79.4
90.0 79.4
90.1 7.4
90.1 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4

- .0 79.4
-n.o 79.4
- .0 0 79.4

90.0 79.4
90.1 79.4
90.0 75.4
90.0 79..4
90.0 75.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79,4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79. 4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4
90.0 79.4

89.8 80.7
89.9 80.7
89.8 80.7
89.9 80.7
89.8 80.7
89.9 8Q0.
89.8 80.7
89.8 80 .6
89.9 80.7
89.8 80.7
89.9 80.7
89.9 80.7
89..8 80.7
82.8 80.7
89.9 80.7
89.8 80.7
89.8 80.7
89.9 80.7
89.9 80.7
83. 9 80.7
89.9 80.7
83.9 80.7
89.9 80.7
89.9 80.7
89.9 80.7
89.9 80.7
89.9 80.7
8g9.8 80.6
89.8 80.7
829.8 80.6
89.9 80.7
89.8 80.6
89.8 80.7
89.8 80.c.
89.8 80.7
89.8 80.7
89.8 80.6
89.8 80.6
89.S9 8.7
89.9 80.7
89.8 80.6
89.9 80.7
29.9 80.7
8.3 80.7
89.8 80.7
83.3 80.7
89.8 80.6
83.8 80.7
89.9 60.7
89.9 80.7
89.9 80.7
89.8 80.7
89.9 80.7
89.8 80.7
89.9 80.7
89.9 80.7
89.9 80.7
89.9 80.7
89.9 80.7
890.9 80.7

90.8 81.7
90.8 81.7
go.8 81.7
90.8 81.6
9o.8 81.7
90.8 81.7
90.7 81.6
90.2 81.7
90.8 81.6
90.8 81.6
90.8 81.7
90.8 81.6
90.8 81.7
90. 8 81.7
90.8 81.7
90.8. 1.7
90.8 81.7
90.8 81.6
90.8 E1.7
90.8 81.7
90.8 81.7
90.8 81.7
90.8 81.6
90.8 81.6
90.8 81.6
90.8 81.7
90.8 81.7
90.8 81.7
90.8 61.6
90.8 81.6
90.8 8l.7
90.8 81.6
90.8 81.6
90.8 81.7
9O.8 81.7
90.8 81.7
90.8 1.7
90.8 31.7
90.8 81.6
90.8 81.6
90.8 81.7
90.8 21.7
90.8 31.6
90.8 i1.7
90.7 8 1 .
90.8 81.6
90.8 9:.6
90.7 31.6
90. 8 81.6
90.8 81.6
90.B 81.6
90.8 81.6
90.8 81.6
90.8 21.6
90.8 81.7
90.2 81.7
90.8 81.7
90.2 81.7
90.8 81.7
90.8 81.7

84.37
84.32
84.37
84.39
84.38
84.38
84.39
84.37
84.38
84.38
84.28
84.39
84.39
84. 40
84.41
84.41
84.39
84.33
84.37
84.40
84. 41
84.40
84.40
84.339
84.36
84.38
84.42
84.37
84.38
84. 38
84.38
84.37
84.38
84.38
84.37
84.33
84.29
84.39
84.33
84.33
84.37
84.38
84.39
84.37
84. i7
84.39
84.37
84.39
84.38
84.38
84.39
84.33
84.39
84. 39
84.37
84.37
84.38
94.32
84.39
84.3'3

84.02
84.109
84.08
24.08
84.08
84. 03

84.Q8
84.07
64.09
64.03
S4.10

84.10
R4.07
94..09
84.1Q
84. 03
64.09
84.0a
84.09
84. 11
84.12
84.10
64.09
84.08
64.06
84.09
84.11
84.07
84.0,8
84.07
84.10
84.06
84.07
84.07
64.08
94.09
84.Q7
84.07
84.(09
84.03
84. 07

0

8484,07

84, 08 t4.09
84.07
8 4 . I7
84.08

84.08
84.09
84.08

84.096 84. OB

184.0Qi

84. 10i4 .6

84.82
84.82
84.84
94.81
64.94
84.83
E4.82
84.83
84.B4
84.83
84.6334.84
84.83
84.83~
84.85
84.84
84.83
84.85
84.81
84.83
84.85
84.85
84.84
84.83
84.83
84.82
84.83

94.884.83
84.82
84.82
64.84
84.82
84.81
84.83
E4.63
84.84
84.82
84.82

84.81
&4.82
84.23
E4.82
34.82

84.81
84.81
84.79
84.83
84.82
84.83
84.82
84.83
84.82
64.82
84.85
i4.83
84.82
84.84

AVG
Twave SLOPE

84.42
84. 43
84. 43
84.43

84.43
84.42
84. 42
84.44
84.43
84.44
84.44
84.44
84.45
84.45
84.44
84. 45
84.43
84. 4'3
84.45

84.46
84.45
84.44
84.43
84. 4t2
84.4.
84.4-
84,42
84.42
84.42
64.44
84.42

84.42
84. 43
84. 43
34.44
84.42

84.42

84.43
84.44
84.42
E4.42
i4.43
E4.41
84.4;2
84.43
84.43
84. 44
84.43
84.44
84.43
84.42
S4.44
84.43
34.43
84.44
84.44

0. 05
0.04
0.03
0.03
0.02

0.Q0

-0.01
:jQI-0.01

U0 00

-001
P0 01

t0. 01

-0.01,
-0.01
-Q.01
-O.01
-0.0

-0. 01
-0.01

-0.0CI

-0.01

-0.01

Ce*

-000

-0. 00
-0. 001
-0.00
-0.00
-0.01

-0.00

-0.00

-0.00
-0. 00

-0. 00

-) f,.l

-0.00
-0.00
-0.00l
-0.01
-0.00(

-0.01

AMBIENT TEMPERATURE
Taitl Tam2 Tam3 Taav

40.0 40.3 40.2 40.2
40.0 40.3 40.2 40.1
'9.940.3 40.2 40.1
39.9 40.4 40.2 40.2
29.9 40.3 40.2 40.1
39.9 40.3 40.1 40.1
39.9 40.4 40.2 40.2
40.0 40.3 40.2 40.2
39.9 40.3 40.2 40.1
39.9 40.3 40.1 40.1
S3.9 40.2 40.1 40.1
3'9.9 40.3 40.2 40.1

29.9 40.3 40.1 40.1
40Q.;J 40.3 40.3 40.2
29. *i0.3 40,1 40.I
39 .40.3 40.1 40.1
29.9 4.340.2 40.1
39.9 40.3 40.2 40.1

39.9 40.4 40.2 40.2
39.9 40.4 40.1 40.1
39.9 40.3 40.1 40.1
39.9 40.3 40.2 40.1
29.9 40.3 40.2 40.1
3S99 40.4 40.1 40.1
29.9 40.3 40.1 40.1
39.9 40.3 40.1 40.1
39.9 40.3 40.1 40.1
40.0 40.4 40.2 40.2
40.0 40.4 40.2 40.2
39,3 40.4 40.1 40.1
29.8 40.4 40.1 40.1
3'.9 40.4 40).2 40.2
39.9 40.3 40.2 40.2
39.8 40.3 40.2 40.1
29.8 40.3 40.0 40.1
33.9 40.4 40.2 40.2

9.9 40.2 40.2 40.1
9 4U 4 40.2 40.2

.J. 40.3 40.1 40J.1
3 40.3 40.2 4.1

99 4Q.3 40.2 40.1
3j,3 40Q3 40,1 40.1
4 .(i 40.4 40.1 40.1

3 40,4 40.2 4Q.2
3 .4Q.4 4f,.0 40.1

39.4 40.4 4Q.0 40.1
2 '9.9 40.4 40.2 4Q.2
33.9 40.4 40.2 4Q.2

40.0 40.4 40.2 40.2
39.9 40.4 40.1 40.1
249.9 40.4 40.2 40.2
40.0 40.4 40.2 40.2
)39.9 40.4 40.1 40.2
39.9 40.3 40.1 40.1
40.0 40.4 40.2 40.2
40.0 40.4 40.2 40.2
4Q.0 40.4 40.3 40.2
39.3 40.4 40i.2 40.2
40.Q 40.3 40.2 40.2
39.9 40.4 40.3 40.2

AMPS
It I' TIME

23.19 33.29 12:51
33,16 33.25 12:52
33.17 33.27 12:53
33.17 33.27 12:54
33.16 33.25 12:55
32.17 33.25 12:56

33,21 33.31 12:57
32.14 33.24 1'2: 58
3L2. 133.27 12:59
33.13 33.20 13:00
32.1& 33.23 12:0l1
33J.1 32.23 13:02
33,19 3i.25 13:03

33.16 32.26 13:04
33.1 2 3.27 13:05
23.14 33.21 13:06

3.04 22.13 13:07
33.14 33.22 13:09
33Q05 33.14 13:09
33.16 33.23 13:10
22. 18 33.25 13:11
33.10 33.16 13:12
32.16 33.24 13:13

33.15 33.23 13:14
33.13 33.20 13:15
33.10 33.18 13:16
33.15 33.22 12: 17
33.00! 33.11 13:18

33.06 33.18 13:19
33.02 33.11 13:-20
33.16 33.23 13:21
32.10 32.20 13:22
23.13 3.3 1 2v 1':23

33.20 33.23 13:24
33.18 33.24 1-:25
32.13 32.23 13:26
23.08 33.16 12:27
33.09 3'3.2ii 13:28

33, Q33. l1 PJ:
23.11 23.2Q 13:1

33 S 12 1 13
32s.18 33.2 i-1:33
33.,1 33'2D ! 3:3'
33.14 33.31 12:36

33.14 22.24' 12:38
:3.16 33.26 13:37
33.14 23.24 13:38
23.16 23.26 13:39
33.12 33.31 13:40
33. 14 3.22 13:43
33.10 33.31 13:44
3 3. 23.20 12:45
33.10 33.18 13:46

73 ()O 33,2 1345
33 Q33.8 1:46

32.11 332.2 13:47
33,18 33.27 13:43
22.25 2 ".4 12:4 4 9
3.24 3'3.35 13:50

COMMENTS

Tested By z Late, 2 Feviewen 6 Date S_-_____



05-10-1993 G-16
RnAPLE NUMBER 93-0501-09 DAiA FILE &C66N009.6R2

JUB N0X8ER 93-0501.

PO8ITION 2 PUSI11UN 3
12ax 12n i3mx T3an

I10N 1
- Tln

89. )'t.4
d8.9 19.2

i S i.2
.d 7. 2

8d. 8 7i.2

8i. 9 1 ~.I
bY. 8 79. 2
S9.9 79.2
89.9 79.2
89. 8 79. 2
89.8 79.2
89.8 79. 2
89.8 79.2
89.8 79.2
89.8 79.2
89.8 79.2
89.8 79.2
89.8 79.2
89.8 79.2
89.8 79.2
89.8 79.2
89.8 79.2
89.8 79.2
89.8 79.2
8b. d 79. 2
8$. 8 79.2
89. d 7i. z
8d. & 7't.2
d81. 7Y. 2

-b. aI 9. ;t1di.b /9.;!
oi.o 7/.2
8J.8 79.2

'oY.od 79.2
8d.8 79.2
89.8 7i.2
89.8 79. 2
8d.8 79.2
89.8 79.2
89.8 79.2
89.8 79.2
89. 8 79.2
89.8 79.2
89.8 79.2
89.9 79.2
89. 9 79.2
89.9 79.2
89.9 79.2
89.9 79.3
89.9 79.3
89.9 79.3
89.9 79.3
89.9 79.3

89.9 79.3

Y8~ 79.3
89.9 79.3
89.9 79.3
89.9 79.3
89.Y 19.3

b,.8 bu.
oj.o 8v.I
bY. 8a .Z

d6.8 av.Z
89.8 80.L
oY.d bO.5
89.8 b8.5
di.d o80.

89.8 80.5
89.8 80.5
89.8 80.5
89.8 80.5
89.8 80.5
89.8 80.5
89.8 80.5
89.7 80.5
89.7 80.5
89.7 80.4
89.7 80.4
89.7 80.5
89.7 80.5
89.7 80.4
89.7 80.4
89.7 80.5
8b9.7 80.4
89.7 80.4
b9. 7 80.4
9.17 80.4

8&.i 80.4
oi. 80.4
i.i 80.4

8Y.i bU.4

8b. / bU.i
(o. ) dO.
bS.I bO.5
dit./ bU.
bY.7 bO.5
89.7 80.
89./ 80.5
d9.8 80.5
8ii. 8 o0.5
8o'.8 80.5
69.8 80.5
89.8 80.5
89.8 80.5
89.8 80.5
89.8 80.5
89.8 80.5
89.8 80.5
89.8 80.5
89.8 80.5
89.8 80.6
89.8 80.5
89.8 80.6
69.8 80.b
89.8 8o.5
89.8 80.5
89.8 80.5
89.8 80.5
89.8 80.5

-PUSOi1N VERKAbLS
ilavq 12avq 13av

Yu.i dl.;i
'v. I dl .Jj,-U dli

ubl t).jO.i oI. i

Y0.I 81.3

Y0. 7 al.
90.7 81.5
90.7 81.i
0.7 '81.5
0. 7 81.5
90.6 81.5
90.7 81.5
90.6 81.5
90.6 81.5
90.b 81.5
90.6 81.5
90.D 81.5
90.6 81.5
90.6 81.5
W0.b 81.5
90.6 8l.5
'0.6 81.4
SU.D 8l.5
SO.D 81.4
SO.G 31.4i

JO.o dl.4
70.o 81.4
YO.o ol.4
10.b bl.;)bi0.o ol.~
Ju.b ol.:
Jo.b di.,
jO.b 31.
JO.o ol.i
Yi.b ol.5
i0.D 31 d.5
jO.o 1.590.6 b2

90.b d81.5

90.6 81.5
90.7 81.5
90.7 81.5
90.7 81.5
90.7 81.5
30.7 81.5.
90.7 81.6
90.7 81.5
90.7 81.6
90.7 81.5
90.7 81.6
90.7 81.t
90. ? 81.6

YO-7 bi.6W0.7 81.6
90.1 81.6

90. 7 81.6

b4. Lsi

d4.24
34. 2 t
o4.'.5 t
c4.24
84.24
84.23
84.24

84.23
84.22
84.21
84.20
84.21
84.18
d4.17
84.20
84.19
84.16
84.17
84.17
84.18
84. 18

4. lb
84.17
b4.16
d4.16

o4.1i
o4.1$
o4. i1

o4.20
b4. Io

84.21
84.20
84.21
84. 19
84.21
84.21
84.25
84.24
84.25
84.24
84.24
84.26
84.23
84.26
84.29
84.28
84.28
84.29

84.29
84.26
84.28
84.28
84.29

o4. UU
o4. 00

db. 97

83. 7

83. 9
83.937
83.897

83.97
83.96
83.95
83.s9
83.94
83.32
83.93
83.9283.92

83. 92
83.92
83. 9283.g2
83.91

d3. i2
83. g2

di. ':1
o3. I

b3. Y1
83. tl

ba.. Jj
bo. YO

8i4
83. 95

83. 30

83.95
83. V
63. 9

83.98
D3. 99
83.99
b3.99
83.9i

84.00
83.98
84.01
84. O'

84.01
84.01
S4. 0,

84.01
84.0(
84.01
84.01
!84.02

1 Wave kLOFE

h4.,1

b4. J
84.7d
84.8D

84.b6

&4.b6d
84. 68
84.67
84.67
84.67
84.68
84.67
84.67
84.67
84.65
84.65
84.64
84.61
84.65
84.63
84.63
84.62
84.63
84.bl
84.00
i4.6i1
d4.6Z

34. ol
*q bi

84.04
b4.o4

84. D4ci4. D i
84.i8i

84.D6
84. 68
84. 8
84.68
84.68
84.68
84.689
84.69
84.71
84.71
84.72

3 84.70
84.72
84.73
84.70
84.73
84.73
84.72
84.73
84.73
84./3
84.72

b4. ;,
d4. J1
84.41

84.40
84.31
84.0 i
84.31
o4.29
84.30
64.29
84.29
64.28
84.27
84.28
84.26
84.25
84.26
84.24
84.24
84.24
84.24
64.24
84.24
84. 23
84.23

64.L2i34. Z3
d4.24
84.22
di.23

d4.24

d4. Li

S4. Lb
d4.27
84.27
d4.2d
84.28
84.29
84.28
84.30
84.31
84.31
d4.31
84.31
84.33
84.31
84.33
84.35
84.34
84.34
84.35
84.34
84.33
84.34
84.34
84.34

-v. 00
-U. OU
-o. U2
-u . 0j
-w . U4-v.04

-0.05
-0. OD
-0.07
-0. Od
-0. 0
-0.10
-0.10
-0.11
-0.12
-0.12
-0.13
-0.14
-0.15
-0.15
-0.16
-0. 17
-0.17
-0.17
-0. 18
-0. 18

-u. 10

-u. 1d
-0.13
-u .17
-U.17

-0.14
-v.1)

-0.17
-0.16
-0.16

-0.11
-0.12
-0. I1
-0.01-0.107

-0.06
-0. 05
-0.04
-0.03
-0.02
-0.01

0.03
0.01

0.00
0.01
0.05

ANBIENT TEMPERATURE
Tall Taal fan3 Taav

4Y.8 40.U Ji.i 4b.i
49. 4 40.0 40.0 -3

39.7 40.0 40.0 9.9i

39.7 40.0 40.0 39.939.7 40.0 40.0 39.9
39.7 40.0 40.0 35.9
39.7 40.0 40.0 39.9
39.7 40.0 40.0 39.8
39.7 40.0 40.0 39.9
39.7 40.0 40.0 39.9
39.7 40.0 40.0 39.9
39.7 40.0 40.1 39.9
39.7 40.0 40.0 39.9
39.7 40.0 40.1 39.0
39.7 40.0 40.0 39.9
39.8 40.0 40.0 39.9
39.7 40.1 40.0 39.9
39.8 40.0 40.0 39.9
39.7 40.1 40.1 40.0
39.7 40.1 40.0 40.0
39.8 40.1 40.0 40.0
39.7 40.2 40.1 40.0
39.I 4U.1 40.1 40.0
3M. 40.1 40.1 40.0
35.8 40.1 40.0 40.0
3M.8 40.1 40.0 40.0
39.i 40.2 40.1 40.0
j9.b 40.1 40.1 40.0
iJ.d 40.1 40.1 40.1
49.7 40.2 40.1 40.0

3S.3 40.2 40.1 40.U
49.6 40.3 40.I 40.1
39.6 40.2 40.1 40.1
,3.7 40.2 40.1 40.1
3i9. 40.3 40.1 40.1
39.d 40.2 40.2 40.1
i39. 40.2 40.1 40.0
39.9 40.3 40.1 40.1
39.8 40.3 40.2 40.1
39.8 40.2 40.1 40.1
39.8 40.3 40.2 40.1
39.8 40.3 40.2 40.1
39.8 40.3 40.1 40.1
39.8 40.3 40.2 40.1
39.9 40.3 40.2 40.1
39.8 40.2 40.2 40.2
39.8 40.3 40.2 40.1
39.9 40.3 40.2 40.1
39.8 40.4 40.2 40.2
39.8 40.4 40.2 40.2
39.9 40.3 40.2 40.1
39.9 40.3 40.2 40.2
39.9 40.4 40.2 40.2

393.9 40.4 40.2 40.2

3 9.9 40.5 40.2 40.2
5 39.-X 40.4 40.2 40.2

T C By Ir nd DatR e b De

Testea 8y .LU?. tOsL oj........ uate StS Reviewea By 4z• Ž iz Date -8 3

AMPs
It I ' TIME

32.9 42.59 11:53
33.15 33.1b 11:54

43.11 33.10 11:55
3s .1 .1o 11:5i6
33.16 33.17 11:57
33.12 33.12 11:58
33.14 33.17 11:59
33.16 33.19 12:00
33.22 33.26 12:01
33.21 33.24 12:02
33.09 33.13 12:03
33.03 33.05 12:04
33.08 33.10 12:05
32.99 33.02 12:06
33.06 33.10 12:07
33.10 33.13 12:08
33.10 33.15 12:09
33.11 33.17 12:10
33.11 33.19 12:11
33.08 33.15 12:12
33.10 33.16 12:13
33.04 33.10 12:14
33.03 33.11 12:15
33.08 33.16 12:16
32.93 33.00 12:17
33.05 33.13 12:18
33.09 33.18 12:19
33.15 33.24 12:20
33.19 33.27 12:21
j4.42 33.50 12:22
33. 40 33.47 12:24
44.31 3J.3i 12:24
b3.39 i4.47 12:25
33.31 33.40 12:27

43.3h j3.44 12:28
33.39 33.48 12:29
33.40 33.49 12:30
33.40 33.50 12:31
33.42 33.52 12:32
33.30 33.40 12:33
33.37 33.47 12:34
33.36 33.46 12:35
33.39 33.48 12:36
33.36 33.46 12:37
33.40 33.49 12:38
33.32 33.40 12:39
33.37 33.46 12:40
33.32 33.41 12:41
33.42 33.50 12:42
33.45 33.53 12:43
33.42 33.51 12:44
33.32 33.43 12:45
33.37 33.48 12:46
33.35 33.45 12:47
33.27 33.38 12:48
33.16 33.27 12:49
33.06 33.16 12:50
33.14 33.25 12:51
33.18 33.29 12:52

AtMPACITY TEST.



05-10-1993 G-17
SAMPLE NUMBER 93-0501-09 DATA FILE BC66NO09.6R2

TION I POSITION 2 POSITION 3 POSITION AVERAGES-
THen T2ex T2en T3mx t3en Tlavg T2avg T3avg

89.9
89.9
dq.b
89.9
a9. 9

o9. jdi. i

d9. idi.Y

89.ib'3.S
dY.9
89.9
89.989.9
89. 9
89.9
89.95
89.9
89.9

89. 9
89.8
89.9
89.8

89.8
89.9
89.9J
89.989.9

8s.s
89.9
89.9

89.8

89.9

d8.8

81.8

oi.5

89.8

89.8
89.9
89.9
89.9
di. d

89.8

dY.'3

89.d

89.9

di. J

89.9
89.9

89. 9

8Y.8

89.9
89.9

89. 9
8S.9

89.8
89.9

79.3 'b.8
79.;i 89.8
7Y.3 8i.d
79.4 DY.8

7S.i oY.d

79.3 ab.8

J9. 6i. 8

ij.3 bi .
aiY.3 1 dY~/1.4 ' b.d

79.3 89.8
79.3 8d.8
79.3 89.7
79.3 89.8
79.3 89.8
79.3 89.8
79.3 89.8
79.3 89.8
79.3 89.8
79.3 89.8
79.3 89.8
79. 3 89.8
79.3 89.8
79.3 89.8
79.3 89.7
79.3 89.7
79.3 89.7
79.3 89.779.3 89.7

79. di .7
79.3 89.7
7i.3J 893.8
/1.3 b8.8
79.4 di.i

7Y. J di./
11. 13i.1

/9.4 89. )

79.3 89.87
79.32 81.1
79. 3 89.87
79.3 89.7
79.3 89.7

79.3 89.8
79.3 89.7
79.3 89.8
79.3 89.8
79.3 89.8

79.3 89.8
79.3 89.8
793.3 89.8
79.3 89.8

79.3 89.8

79.3 89.8

60.5
o0.3

80. ibO.3

00.5oO.

o0...i
oo.5
80.'
80.b
80.5
80.5
80.0
80.b
80.5
80.5
80.5
80.5
80.5
80.5
80.5
80.5
80.5
80.5
80.5

80.5
80.5
80.5
80.5
b0.5
80.i

b8.5

80.i
80.i
bO.3
bO.5

00.3

bO.i3

80. 3
dO.

bU.5

av.3

du.;)

0u.5

ou. a

bU.5

80.5
80.5

'dU.

80.5
80.5
80.5
80.5
80.5
80.5
80.5
80.5
{Y0.5
80.ij
80.5
do. a

0. 7 81.6
iv. Id 1. t
iu.} dl.o
0.; b1.iD

90.1 01o.

JO.i oi.i

90.1 ol.39v.i 81.3

'-,0.7 bl.bYu.i 81.b

90.7 8dl.

90.17 81.o

90.] ol.o

90. 7 81.0

bO.7 b1.0
90.7 dl.b
90.7 81.o
90.7 81.6
90.7 81.6
io.7 81.5
90.7 81.5
90.7 81.5
90.7 81.5
90.7 81.6
90.6 81.5
io.7 81.5
90.7 81.5
9o.6 81.5

JO.6 bl.59-.o 81.s

90.7 81.5
9o.0 l.3

'JO. dl.i

Y0. b l.5

JO./ ol.o

YU./ bl.3

YO.o 1d.3

10.0 bl,3b

YUDbl.6

boo l.D
,U.a 81.b
90.o 81.3
90.0 b1.b

90.0 ai.5
'9v. 81.0

9i./ 81.b
90.7 81.o
9O.I7 81.b
9O.o 81.o
90.7 81.5
90.7 81.6
90.6 81.5
90.7 81.6
90.7 81.b
90.7 81.o
90.7 81.5
90.7 81.6
90.7 81.6
90.7 81.6
90.7 81.6
90.7 81.6

'4.27
d4.2d
84.i.l
d4./1
84.25

04.26
84. 26

04..2
84.25

84.*25
84.24
84.25
84.24

84.Zb
84.25
84.27
84.25
84.2b
84.26
d4.23
84.25
84.25
84.24

84.26

84.i2
84.25

84.24
84.26
g4.26
84.24

84.24
84.24
84.26
84.26

84.24

64.Yb

84.25
d4.12D

84.25
84.L7
j4.2S
84.26
84.24
84.24

84.2884.26

84.27
84.25
b4.27
d4.28
84.26
84.27
6b4.27
84.28
84.27
84.28

84.01
d4.01
d4.00

84. U1

8a3. V

o4.0

83.98

83.97

04. is
83.98
04.12

84. 9

o3. 99

b3.YY

83.99
84.00
84.00
83.97
83.99
84.00
83.97
83.98
83.97
d3. id
83.98
83.97
83.97
83.97
83.96
83.97
b3.97
b3.37
83.97

83.9o

83.99

84. YD

84.9)

do. 99

84.00

04j. io

b3.Y7

b3.99
83.97
83.97
d3.98Y
'd3.97
83.98'
83.99
83.99Y
83.9a
83.99

8Y4.0OU

'4.73
84.73
64.7i
84.2o4. JU

dat. /i
84./0
0dt. I.0b4./i

84. 10

84. 69
b4.71
847./3

84. 71
84.71
84.10
84.o7
84.70
84.70
84.07
b4.71
84.69
84.70
84.70
84.71
84.69
84.68
84.67
84.68
84.68
84.69
84.6']
64.b9rd4.07
84.68
a4.o0
84./0
84.60
84.b7
84.od

84.oS
i4.10
84.70
84.67
84. 00
84.69
b4.70
84.71
84.71
84.71

84.71

84. 72

8o4.71
84.71U

d4.71

84.72
84.72d4.72

Av6
Twave

b4.34
d4.34
b4..J
d4.44

* 4.o

b4. 42

oi4. .3

b4.31
d4.32
84.42
84.31
84.33
84.31
84.32
84.31
84.31
84.30
84.31
a4.3084.31

84.30
84.30
84.31
84.30
84.30
84.3084.20

b4. 3U
84.40
d4.3U

d4.41
b4.4U
CAi.Lo
84.40
a4. JO
D 4. OU
d4.41
b4.4I
d4.31

84.31
d4.J0
64.S1
84.31
b4.32
84.31
84.31
84.32
84.33

84.33
84.33
84.3384.33

AMBIENT TEMPERATURE
SLOPE Tail Taa2 Tae3 Taav

U. Obs0.07

0 *083

0. o9
v.03

010

v.11

0. 12

0.12
0. 12
0.12
0.12
0.12
0. 11
0. 11
0.10
0. 10
0.09l
0.09
0. 08
0.07
0.06
0.05
0.05
0.04
0.04j
0.02
o.02

-v. 0 1
-0.02

-0.04
-v.o4

-V. Va

-0.04
-0.04
-0.0U4
-0.0U4
-0.0U4
-0.04
-0.04
-0.034
-0.03
-0.02

-0.02
-0.01
-0.01

39.9 40.3 40.2 40.1
39.d 40.4 40.2 40.1
J9.9 40.3 40.3 40.2
3Y.Y 40.3 40.2 40.2
*49. 40.4 40.2 40.2
io.0 'iV.4 40.1 40.2
4v.0 40.4 40.4 4u.2

4U.: 40.i iO. 40.2
4I.9 40.. 4.' 40.2
49.9 40.4 40.4 40.2
ji.J 40.4 40.J 4U.i
4U.0 40.4 40.4 4U.4
39.'j 40.4 40.3 40.2
40.0 40.4 40.3 40.2
40.0 40.4 40.3 40.2
40.0 40.3 40.4 40.2
40.0 40.4 40.3 40.2
40.0 40.3 40.3 40.2
40.0 40.4 40.3 40.2
39.i 40.4 40.2 40.2
39.9 40.3 40.3 40.2
40.0 40.3 40.3 40.2
40.0 40.3 40.3 40.2
39.9 40.3 40.2 40.1
39.9 40.3 40.3 40.2
39.9 40.3 40.3 40.2
39.9 40.3 40.3 40.2
39.9 40.3 40.3 40.2
39.9 40.3 40.3 40.2
40.0 40.3 40.3 40.2
40.0 40.3 40.2 40.2
40.0 40.4 40.2 40.2
39.9 40.3 40.2 40.1
40.0 40.3 40.2 40.2
40.0 40.4 40.3 40.2
49.9 40.3 40.2 40.2
40.U 40.4 40.3 40.2
40.0 4U.4 40.2 4U.2
40.0 4 .3 40.3 40.2
4J.j 4U.4 40.4 40.2
40.0 iUO.3 40.2 40.2
4U.u 40.4 40.4 40.i

40.u 40.3 40.3 40.2
4v.0 40.4 40.3 40.2
iO.u 40.3 40.2 40.2
YS 40.4 40.Z 40.1

39J. 40.3 40.3 40.2
39.9 40.3 40.2 40.2
40.0 40.3 40.2 40.2
39.9 40.4 40.3 40.2
40.0 40.4 40.3 40.2
40.0 40.4 40.2 40.2
39.y 40.3 40.3 40.2
39.9 40.3 40.3 40.2
39.9 40.3 40.3 40.2
39.9 40.4 40.3 40.2
40.0 40.3 40.2 40.2
40.0 40.3 40.3 40.2
40.1 40.4 40.3 40.2
40.0 40.3 40.2 40.2

AMPS
It l'

33.19 33.29
33.15 33.25
33.14 J

3.27
33.21 44.32
33.25 33.36
33..4 33.3d
4=.i4 S3.2b

QJ. lvt 3 3. 1oJ.0b '33.18d
3J.U6 d3.22

33.0o 3'3.20
4. .2u 33. o
J3.22 33.35
33.20 33.34
33.16 33.30
33.20 33.34
33.20 33.34
33.14 33.28
33.11 33.25
33.06 33.18
33.14 33.27
33.14 33.26
33.14 33.27
33.10 33.21
33.12 33.24
33.15 33.27
33.16 33.29
33.19 33.32
33.13 33.26
33.13 33.27
33.03 33.15
33.14 33.29
33.11 33.22
33.15 33.28
33.>2 33.36
33.22 i3.34
33.14 33.2b
33.14 J . z2
33.16 '33. 29
34.10 44.22
33.09 43.21
44.00 4t.20

33.1a -3.I2
44J.15 J4. Zi

33.19 33.32
43.24 33.36
33.28 33.41
33.30 33.43
33.24 33.36
33.24 33.37
33.18 33.34
33.20 33.34
33.06 33.22
33.19 33.31
33.16 33.28
33.22 33.35
33.22 33.36
33.24 33.37
33.24 33.38
33.24 33.35

CNMtENTS

p

lestea by ±a g

TIlE

12:53
12:54
12:55
12:56
12:57
12:58
12:59
1: vO
13:01
13:02
13:U3
13:05

13: Ob
13:07
13:08
13:09
13:10
13:11
13:12
13:13
13:14
13: 15
13:16
13:17
13:18
13:19
13:20
13:21
13:22
13:23
13:24
13:25
13:26
13:2713:28
13:29
13:30
13:31

13:23
13:34
13434

13:3
13:39
13:40'
13:41
13:42
13:41
13:44>
13:43
13:44
13:45

13:48
13:49
13:50
13:51
13:52

AlPACITY TEST. JOB NUMB8ER 93-0501.

uate 5-fia-433- Revieweo by v li a t e S/t-1 3



05-10-1993 G-18
SAMPLE NUMBER 93-0501-09 DATA fILE BC66NO09.6R2

POSITION 2 POSITION 3

T2ax T2mn T3ax T3mn

89.9
89.9
89.9
89.9
89.8
89.9
89.9
89.9
89.9
89.9ff9.9
di. 9

89. 9
8S. J

6.8

di.9

89.9
89. J
85.9
8i. 989.9
89.9

89.9

89.9
89.9
89.9
89.9

89.9

89.9

89.9
89.9
89.9
89.9i89.9
89.9
89.
89.9

89j. 9
89.9
89.9

u6. 9
89.9
89.9

89.9
89.9
89.a
89.9
8i.9
89.9
89.8

89.9
89.9
89.9
89.9

79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
7S.3
7S.3
7Y.3

7i.i

1Y.3

79.3

79.3

79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79. 3
79.3
79.379.3
71.3
7. 3

7Y.379.3
79.3

7Y.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3
79.3

79.3J
79.3
79.3
79.4
79.3
79.3
79.3
79.3

89.7
89.8
89.8
89.8
89.8
89.8
89.8B
89.8
89.8
89.8

89.7
89.8
86. 889.8

89.889.8f
b9.8
8J.8
bS.8
89.8
b9.8
89.8
8b.b
89.8
89.8
89.8
89.8
89.8
B9.7
89.8
89.8
89.8
B9.8
89.8
89.8
89.8
89.889.8

.b 8
89.8
89.8
8i. 8
bS.8
89.8
bS.8

89.8

b9. f

bo.8
89.d

89.8

89.8
89.8

89.8
89.7
89.8

80.5
80.5
80.5
80.6
80.5
80.5
80.5
80.5
80.6
8 0 6

80.5
80.5
80.5
80.a
bou.b80.8

bO.580.*

80.5

80.3

80.5

80. *
80.6
80.i
80.5

80.3

80.5
80.5
80.6
80.5
80.5
80.6
80.6
80.6
80.5
80.5
80.6
80.6
80.6
80.6
80.6

80.5

80.a

80.6
oO.o

bO.o
bU.6

80.6

80O.6

80.5
80.6

-POSITION AVERA6ES-
Tlavg T2avg T3avg

90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90. I
S0.7
9o* 7

70.I

Ju. I
90. 7
50. /

90. 7

90.7

90. 7

90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7
90.7

jU. 7
~jo. I

Jo. I

JO.7

90.7
O. 7

90.7

'i0./
90.7

90. 7

0. 7

90.7

81.6
81.6
81.6
81.6
bl.6
81.6
81.6
81.6

1.6b
81.o
81.6
81.6
bl.b
dl.o
b8.6
dl.o
bl.8
61.o
81.b
o1l. o
81.6
l.o
b1.b
81.6
b1.b
81.6
B1.6
81.6
81.6
81.6
81.6
81.6
81.6
81.6
81.6
81.6
81.6
81.6
81.6
81b.
81.6
81b.
bl.b
81.o
bl.b
dl.o
b1.b
ol.6
b1.o
dl.odi .a0
di. *
di.b

81.o
81. 6
bl.b

81.681.6
81.6
81.681.6b

84.28
84.29
84.26
84.29
84.26
84.28
b4.25
84.27
84.26
84.28
84.27

b4.la
84.27
b4./

d4.21
84. 1
84.2Y
b4.1/
d4.27
84.18
84.20
84.27
84.26
84.26
84.28
84.28
84.26
84.28
84.26
84.28
84.26
84.29
84.26
84.27
84.29
84.27
84. d8
b4.28

84.217
d4.4U84.40

d4.Z4
84.40
d4.2Y
o4.S(i
d4.18
84.31
84.40
84.30
d4.ffU
84.31
84.27
84.31
8f4.30
b4.27
84.30

PMLTION 1
0 Tien

83.59
84.00
83.99
84.01
b3.99
83.99
83.99
b4.00
b4.*00
84.01
b3.b9
83.Id
b4.VUv
o4. OU
o4.0U
Oa. 'II

oo. '2U
o4. U0
b4.00
b4.UU1

o4. 00
b3. i9
o3. 3d
b3.98
83.99
b4. 00
83. 9
84.00
84.00
b4.01
84.00
b4.00
84.00
84.00
84.02
84.01
84.00
84.01
84.01
84.00
d4.00
84.02
84.01
b4.U2
84.0o

b4.01
84.00

84.0Z
84.01
84.01o
b4.02
b4. OJ2
o4.U4V84.04
b4.04

84.02

b4. 02
84.02
b3.99
84.01

eDate 5 ;o -i i Reviewed by LI * L a Date _______

84.71
84.72
84.72
84.72
84.71
84.71
64.73
84.73
84.72
84.73
b4.72
84.7U
b4.71
d4.73
b4. 1
84.72
b4./2
84.7Z
S4.11
84.73
84.73
84.73
84.72
84.70
b4.72
84.71
b4.72
84.73
84.71
84.73
64.73
84.73
b4.72
84.72
84.73
84.75
b4.72
84.75
b4.73
84.74
84.72
di,73
b4.74
84.73
b4./5
84.7 l
64. S
84.75
4. lb

d4.1o
b4. lb
84./
b4.73
d4.77
b4.76
84.76
84.74
84.74
84.72
84.73

AV6
Tvave

84.33
84.34
84.33
84.34
84.32
84.33
64.33
84.33
&4.34
84.34
64.33
84.31
b4. 43
64.44
b4. 4
84.3J
84.44
64. 4
84.Sj
d4.44
84. 4
84.42
b4.32
84.33
84.32
84.33
84.34
84.33
84.33
84.34
84.34
84.33
B4.34
84.33
84.33
84.35
B4.34
84.34
b4.34
84.34
b4.33
d4. 35
b4.35
d4.35
84.37
84.a0
b4.Jb
84.3J5
b4.36
d4 .Sb

84.33
84.3564. J.7

d4.35
b4.35
84.35
b4.33
84.35

AMBIENT TEMPERATURE

SLOPE Tail Tam2 Ta&3 Taav

-0.01 40.0 40.3 40.3 40.2
-0.00 39.9 40.4 40.2 40.2
0.00 40.0 40.4 40.3 40.2
0.01 40.0 40.4 40.3 40.2
0.01 40.0 40.4 40.3 40.2
0.01 40.0 40.4 40.3 40.2
0.01 40.0 40.3 40.3 40.2
0.02 40.0 40.3 40.3 40.2
0.02 40.0 40.3 40.4 40.2
0.02 40.0 40.3 40.4 40.2
o.02 40.1 40.3 40.3 40.2
U.01 40.0 40.3 40.3 40.2
0.02 40.0 40.5 40.4 40.3
U.VJ 40.0 4o.- 4u.3 40.J
v.0J 4U.0 4Q.5 40.3 40.3
uMu4 40.0 4. 40.4 40.4
0.U 40.0 40.5 40.4 40.3
O.04 40.0 4M 4u.3 40.3
0.04 40.0 40.4 40.3 40.2
0.04 40.1 40.5 40.3 40.3
0.04 40.1 4U.5 40.4 40.3
0.04 4U.1 4u.4 40.3 40.3
O.04 40.1 40.5 40.4 40.3
0.04 40.1 40.5 40.4 40.3
0.04 40.0 40.5 40.4 40.3
0.04 40.1 40.5 40.3 40.3
0.04 40.1 40.5 40.3 40.3
0.04 40.1 40.5 40.4 40.3
0.04 40.1 40.5 40.3 40.3
0.04 40.1 40.4 40.3 40.3
0.04 40.1 40.5 40.3 40.3
0.04 40.1 40.4 40.4 40.3
0.04 40.1 40.5 40.3 40.3
0.03 40.2 40.5 40.4 40.3
0.03 40.1 40.5 40.4 40.3
0.04 40.1 40.5.40.3 40.3
0.04 40.0 40.4 40.4 40.3
0.04 40.1 40.5 40.4 40.3
0.04 40.0 40.5 40.5 40.3
0.03 40.1 40.5 40.4 40.3
0.03 40.1 40.5 40.4 40.3
0.03 40.1 40.5 40.4 40.3
0.03 40.1 40.4 40.4 40.3
0.0J 40.0 40.5 40.4 40.3
V.03 40.0 40.4 40.4 40.3
0. 40.0 40.4 40.3 40.2
0.03 4U.0 40.5 40.4 40.3
0.0j 4u.0 40.3 40.4 40.3
0.04 40.1 40.4 40.3 40.3
0.04 40.1 40.4 40.4 40.4
.u03' 40.1 40.4 40.4 40.3
O.u3 40.1 40.4 4u.4 4U.3
0.03 40.1 40.4 40.4 40.3
0.03 40.1 40.5 40.4 40.4
0.03 40.1 40.5 40.4 40.3
0.03 40.1 40.5 40.4 40.3
0.03 40.1 40.5 40.3 40.3
0.04 40.0 40.5 40.4 40.3
o.03 40.0 40.5 40.4 40.3
0.03 40.1 40.5 40.5 40.3

AMPS

It 1'

33.18 33.33
33.22 33.35
33.19 33.34
33.03 33.17
33.16 33.31
33.02 33.17
33.14 33.28
33.20 33.33
33.21 33.35
33.14 33.28
33.04 33.18
33.12 33.27
33.00 33.17
33.17 33.32
33.16 33.32
33.1i 33.2a
33.15 34.31
33.lb 33.33
33.20 33.35
34.11 33.26
33.14 33.31
33.05 33.22
33.09 33.26
33.11 33.30
33.08 33.25
33.13 33.31
33.17 33.33
33.17 33.34
33.16 33.33
33.14 33.31
33.09 33.26
33.16 33.32
33.22 33.39
33.22 33.41
33.16 33.35
33.10 33.25
33.04 33.20
33.01 33.18
33.07 33.25
33.16 33.33
33.16 33.33
33.11 33.28
33.20 33.37
33.16 33.33
33.12 33.27
33.24 33.38
33.12 33.29
33.20 33.37
33.21 33.37
33.14 43.30
33.143 34.b
44.18 33.35
33.16 33.32
33.07 33.24
33.06 33.22
33.02 33.18
33.02 33.19
32.99 33.15
33.07 33.24
33.06 33.24

TIME

13:53
13:54
13:55
13:56
13:57
13:58
13:59
14:00
14:01
14:02
14:03
14:04
14:05
14:0O
14:07
14:0b
14:09
14:10
14:11
14:12
14:13
14:14
14:15
14:16
14:17
14:18
14:19
14:20
14:21
14:22
14:23
14:24
14:25
14:26
14:27
14:28
14:29
14:30
14:31
14:32
14:33
14:34
14:35
14:36
14:37
14:38
14:39
14:40
14:41
14:42
14:43
14:44
14:45
14:46
14:47
14:48
14:49
14:50
14:51
14:52

COMMENTS

S

ANPACITY tEST. JOB NUMBER 93-0501.
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ATTACHMENT H

DATA FROM 3 PHASE TESTS



L1- I

AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-01 DATA FILE 3p~gnoOl.001 06-04-1993

POSITION 1 POSITION 2 POSITION 3 -POSITION AVERAGES.. AVG AMBIENT TEMPERATURE AMPERES

Tlmx TImn T2ax T2mn T3mx T3mn Tlavg T2avg T3avg Twave SLOPE Tami Tam2 Tam3 Taav lb IW IT If TIME

S 71 0I''01 0cc' -r 5'"C -'20 40 4339"'D.9 '24.1: 341 2' 4.7 242

Q 7 'n a 97 C ' ' -- -

a-t 3

7? C 'AI'' 2"'' '4A C) I 3;" 4
2 -- C 4 , 4' ' *4 ) 4 '' "'- '4 ' 4 4 14'4 4 "'

' I 2 E 
A 7-- 

. .4 4 4 4

-44 T a~ ' 2 4 4 44 ~ - i' - 4 4 . U ~ . '

C 7'C 4"' 4"

2f I CwV 4)' ' 3 . C443
TO .) 

4 h 454J
ki so,'2 0'" 0' 4 - C9'3

.4 ssOr17 c"' T I a7 - ~ 2t3 A '1
7 7tn) ' 07 0 C9 ~ 3 3~ 6 1 2 ~ ~

0 ~~ r 44) 2 31 7 ~1 ~ - ~ '4 '4' 32 ' Z" - ' ¼¼ 2 1 341 .

v I V 7'77 4 2l9 14 0 0 " ' ~ .,- 47 P4 )3 7 ' AI0 '4 '4. 4 7~n
707 ' ¶ ,-. -33'- 27 33T- ¾ *) 4'9 ` 4- " ''47'

-,4 ' " " '3K4 7 b " 5 2 9 4 4' v 2 - ~ 4 V "44 V 41 '4.**'q '

7 7 n' 1 O O~ j1 2' ,. ',...O i.- c, n 2 " -iC 
s'r~

6 - 4 4 1. :2.0 2 ' ' 4 '4 4 . P 7 4 35 3 0- I/ I

V. O 9 . 94444.7 A V3

4 7 '4i la -9. 
9 1 45.34 33 "4 3 4 'A . 0' -4 ' 7*

7 7 a'0 Do

w4.. 44-.4444 44 ;q.
`O."-- - C - 4'IQ I t 044"4'I I*' "' "44'43 4"i6

2o ' " < ' " ' - ' " o 7)' 4 4 ' d - ' d - ' ' 3 , '

'7 7 7E ' a0 7 .7 9 .4 ' '2" 25o n ;. 3 .7q' - A o r-An3 ` 0A ~17
'-4 7 R4 ' '. * 4 4 aI 4 ' - A4 I 4 '" 4 -

35 ' " '" 7 O ¶4,,~02 2 0 ~ '' " "' ' 1 7 .4

-- " 4.4 ~ 7 "'24 '4' "~ 4"444' 44"44.~4.. 4 4

37 - 5)3 -A
4, I4.I2 

12 3 .2A 3

4 44.444 03

Or' 76I't'3' " 18 .37 83 C 7"¼ ' ;qay- '4 3>iS
L 2? A 4  : ~ - '853' : 7 0C 3d 4 ' "I3 4 14 3 7.i I7:43

C " - 0 ' 2, 1¼ "', 2 25.24 53 u7-60 c 3 Afl.' 44 4 A 444 DO 4 7:4

211 * ').' 7' 7 021 .7 313 33.39l 25:.34 93, 7i 39. 7 40.1 40.2 40.3 34 .124 3A.1 341 4 ' 74

67 3 & " 3 21 7 1. 4 33 23 25 3 33 ' *- 33. 0.1 ~0It 39.3 24.09 34.12 34 1 L4. 2
77 "' 0 1 I)2: 329 0_,Q 3~014. 40 40 41 40 74

44,,. rC -14.4 4 . 4..4

272 7v 0 216 3.6 8.9 9.3b 2 ~3. 024. , 41 41 41 40 75
977 ' 2 0 4 ' 4 32 5 1 2 7 0 3.4 9 I* 3. b 4.24140 346 -23413.4 171

£73 ' " 17 2.2 8.4 3.7 9 " 96402424. 40 41 40 39 75

T '7 0 0 ' " 3 -~ cc "'', C 2 4 9 444442 I

) 3 '7,1' "1 
0 m 24 "" n

9075 30.""",'u3 31-3j)53 Ti"' W a fo4)1'A .n 4447 '416 Ij qj7i'4

_ 'a
C



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-01 DATA FILE 3p~gnoOl.OO1 06-04-1993

POSITION 2 POSITION 3 -POSITION AVERAGES.. AVG AMBIENT TEMPERATURE AMPERES
T2ffx T2ain T3mx Thmn Tlavq T2avg T3avg Twave SLOPE Taml Tam2 Tam'3 Taav Ib 1w Ir If TIME

POSITION 1
Tlnx TInn

PC:

:7 74 C

:77 -.- -

47" '7 7

8 .774

.7* 7.

'4J . I

4±

37

/4.4

E, 7

'1v

iJ

'71

cl.

di.

3: -

C-

3 I

32 2
0. c

.4 4 . 4

414..

34 .444
'4'

.4 .944

'4' 4-C

0.4 "4

'2" "9"

0' '41j

2'

3�. I-'

.4- '44�
4.44.244

34.4.4.4±

444444

.9.4- '->

2' S

04.404

23.9�
04.4.4
2' '2'

44" 4,/*

.94' 44

34- 4.44

24- "44

3' .4.4

24- 31
d.4.33

'4.9

3
V
4-4' 0"

3

44.4.23
44" 4�

4
C

244 30

444- 44

QC '97

"cC

S41

4-C 4

24cc. 4r '

41)

41)

25C 414

"C

24.

414.

0 0

-9 , 44

"0 - I, *)) 4 C.44.

410

-" 4 ..4 4C' 3' .
1'1

4,4

e .1) i-4I , - 4

-4 ,1  4,'. 2

.4 4 41 1 i 4 4 ;.4

" I A~4 I 4 4""
n o ,j ;

~3 4±)1. 4 C,

44.44' C. 41(

- j 41) C)1 4 .

'4.4. -41.4-4.

'40

- .7 4 4'

4 2 (34

d 7KI 4(3 4±' 0 '

4~. 4 24 4

'9 7 444 o 44

.1

4+'

43/

4 4.4

4)

4±4

4 44

4. (4

4444

'7

', ~ MMENT S

TetdB 4.S 4 .4.... 1 -51 e:0dBAa~A : ____

H- 2

~r .1 4,

I C '2 1

S4

4 1 ' 'Z '

*'2 4 '44`1
4 4)

4.. .4

'C I.I I 4

44

'4 1 4 4'

34 34. 4' T '4 U '

4 4

'44 4 " 3 '4 2 '44L 44

14 4)C '44.02

4 .44

- 4� 44'

4 '7. '4

4 4;

41

4444 4

-l

4.4�44

1 "'

4±4"

4-2. C'

b
2"

43. 4..

444(4 4

4.')



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-01 DATA FILE Sp~gnoOl.001 06-04-1993 n.

POSITION 1 POSITION 2 POSITION 3 -POSITION AVERAGES.. AVG AMBIENT TEMPERATURE AMPERES

Tiax Tien T2mx T2mn T3mx Thmn Timv T2avg T3avg Twave SLOPE Tami Tam2 Tam3 Taav lb Iw I r It TIME

6w~6.7 90.2 76.7 '31.1 SL7 31.94 33.90 54 3 1374. 014 4,~~~ Y Lk
309 C.2 74 9 9. 31.5 3.3 9 96 2.41 33.7 U.0:4 23. 7 40.0 40.'1 0. n . 31' 113,1"A ' ¶.

76.C. 1% p%7. 40. 4 L' 34 4' ' "
67 d5 04 763 '1. 13 1 K~ H5CV47 .3', 0'OI30 0 .,- 'o 1,0 j' ar

37.7 ,5.7 9 0.2 76.7 91.1 91.7 31.94- 93.92i 354cc( 9. 4 9 4 4C 41 4
E7.7 b. '376. 6 91.161. 1. .9 3.9 354 272 U . 401 0. "vQ ~ r "'A ' -' 1

7' E~. 90i.2 I 76. 31. 619 31 9 32.: A5.4 93 77 3 ' .7 40.4 0 4 v 4 ' 34, 1 4 . S

979 PO27 4 4 ' ~ 7'; A 2' u7 -74u'4 ~ ~ 1 4 ''

'7O'7 Q, " C 7'4.'434222-.U i~ (

c 2 4..3 6~-2 31 . Uto - 4 -0''(-C34.92~ 3 ~
QI . A-- I" - 4'" 2' .0,

-- ~ U 6. 3.1 '9 3- C '~ "'7 -Z.A C'Z ' l 1' 7 4: . ¾' 4
7 94 77 9104323 r49 937 335 = 29.7 & 4040u342C- 624

-- 6 9 68 10 s. 1'3 ' 7 .; ~74 4U " 1 99 40 -'r 134 "' (' 4.4

6 m4 7 7 911 9 7 319 CC' '79. 005 9 7 4A U 40 4' "4 0 '5 3 47 ,j 1'- '± 'U r

- 0"".I9.'' 1' 90 I lC ' 74' I ' "' '("Q 4s.'."I '. A
-- Th S 4" ' 7(' 40." ' ',, -A. A.

C ' '' 0 4S ' - 0 C, 1 4u 4'C 2''"
3 

3
3.9po c; 7 7y'4q 3 4'" '4024143 4. V 4.U 4 ,

0' 0 ' - .- -C

c clf ( n'' '¼c c :-c '' (4 i1 t V' 4 ''''A ~ ~ t
ow ' I 39 mc6~ 39 C'~~4 '' 4~ ' " I 44 '' 4C ~
7 %0 7 j '34 3¼Q4"~'''0 14t .. "

90.4 -7 '2' 1.7 9.36 8296 r 4 2" ' ~ C~ 92, 40 ' 'P ; 2.n4 4 "3

/ t¶'q 9 ' ' o 5 ' --U " 443 4" 15414
"C 77 n 7- n at 4-4 -- An ¼ ('4 "I'I-- - 1 '½ ¶-'

7 4J0. 4 3'.r4 3 . 27-U- -q4..- _'7C 0* 4" 1 ''. 41 O 0. l. . .

E t.440.-A 05.4"4'
CA' - - ' 4 r' 8 - . 3 -' . 9 -I -. 1 q 0 2`9'C 74'. 0 12 .S 3 1 ,4. r'Z 2 L

t 7 ' 3,'1--------------- A 7 " '4I S.*, O.It1'.
27" iti1 ''8 4' .A- fi 'Ij ' P-

07 " S 72 "6 014/ 307 or:930 tO' Ai,L~.4n½4TU
C7 ' 0 s 1229 '.2' p UN 77'02040 -44:.~. 24"0  ',E
77 77 ' 77 ' 1. - 3 O.0 " c " ! 0.1 '4 ' 4'"" ,1

47 ' f !j C 4 ' 4-' Z .7 '4
m  .4n "' -'-7 "¾~'7 ~5 4.12 574ll''

2870 767( 9S r- 439.-3r34 .Z 34 4. 4

-- ' r /I ~ 5 3 7'C 4 A' " I;. i, i 44

- C Q- 46f 0TestedBy.Dat CILvie4et y 34a __________ -i1



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-02 DATA FILE 3p~gnoO2.002

POSITION 2 POSITION 3
T2mx T2mn 73mx rain

POSITION 1
T~mx TImn

27 C I

C 0 4.i

"''I

-4 4

PI" I
DC. .4

.44

33 6

3~9.0 6.

C32

Iq 3

U3
2341 6'.

83.
En

89. 2 68.2

COMMENTS

4"' 7

34 7

'34

03 7

4 C0

2.4, 7

'-' 7

C34

39. 7

29,6E

297
29.87

8853. 7

39 .7

00 0

00 3 S

39.3

23.27
00 7

7'40

72

77 -

70 C

727

7/S.'

7" .7

74.

73. 3

73.79

73.2

o.;

7o.

S-r 7

3$

u'4

2 3.

qa 3

0

.'0

-POSITION AVERAGES- AVG
Tlavg TA'avg T3avg Twave

804

SC, 9

2'0
r0"

304 3

-'1 4

4'' A

0..0

20.31

3'2n '47

2.2 -7

no I

33

3341
'-no

In

t41

4'

43
.44

S 4 44

4.4

34'. 4C

'
4 

. ' 4'

E4.4 .

'74 44

34.430
O4. 46:

34.44
34.4

14.4

'4 .1

3 4

34 f

4C~
346

3 4 .

0't 4. 7

'7. Ci

0'4

84'. 574

34.

3

84. 3

'74 '779

0'"I. 412

d TS

4 4.

8'44

'7' 43

AMBIENT TEMPERATURE
SLOPE Tand Tam2 Tam3 Taav

0 O

84)

24

32.4

:j4.

C"4 V

4' .4

84"

II

.'2

0 u0

A U4

''7

4 7C

7)

4 '7

C, I0

"741: 3'7 7- 7 ""- C

A~ C'2

.4 . ' .4

J 2

3.639..
_4 23 4 nf2 07 C3

3 4'. C 40 Z C- "3C .

3'45 239 327' 33.6
'20 4 '4`2 C 'i 7 "j: C

_4 9 S349.7 0C

-aC , '- -"I ' C

na - C` .4 6'95C

4o r nE 3 "95C

9 .7 . 3C.

fInQ C 'I

"4'.4'2 09

44

C 0' C 0a f
9

C

'3 02 .4

C3'44 C 9 37

539.41 39.4 Z3 5 . 'w Cr

Te~e yDt~j... ½.Ed e B 7 .LL2O .Ja 6,&'%&'?3'

06-07- 1993

11-4

AMPERES
lb Iw Ir It

L - a'

70 C4" 5*

t. 75 !DO 0S 3 S 7 .2

-' a0 `4 -' - I 7

n4, Is 7 <-~ -C

- -- L'

a"4 9 --r 7

In ' Z . '4

7 '.4, '...'5

3.3 3.7

&34 2.1 3 '?33 7

')n .3 .'fl4- I n.,

74 04 uL ~9 32

'.4- U'- -, I" 4 7J

33 '- '74 / 74" 34 2
i. 0C I ' ' 7

333 34.0 33.73.1

'70 0 0)44 (lf 707 n 7'72Cj1
4Z . - W6 ,~ .. ,4.ui

333534.333.30 '33.3:

.2 3.0 33.76 33.739
-4823.9 3368237

T. 72%343743A

TIME

4123

13. 4

412.

19: 06

19:-07

9:0

1-9:8
19:13

19: 17

1:20

192
12

3. ,

43



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-02 DATA FILE 3pfigno02.0021
H- 5

06-07-1993

POSITION 1 POSITION 2 POSITION 3 -POSITION AVER.AGES- AVG AMBIENT TEMPERATURE AMPERES

Tlax TImn T2mx T.Imn T3mx T30n Tlavg T2avc T3avg Twave SLOPE Taml Tam2 Taim3 Taav lb 1w Ir It TIME

So.

*62.

37 2

7 7 .4

40 A

27 o

c C

34 47

04C

34

74 4

70

44S.

70.2

.7 -

47 2c.

o r

Or 0

j1,1

o "I

'-'4 1

Q0j

J'1

9 Ii

0' 4

34 4

-4,4

'2' .9

14
2'

.9 4

'74 .9

�44 4

S
- ' 4�4
7

1,1

0' I

I
"4 .9
S

SI
74 .9

3:.'
0..
"4 44..-

'2: 4
.94 .9

4.

3'�.1
7'

2, 4

s 1

4

04 2

'940 CS

41

3'J

C Z

CZ

C,

ri B

C94 C

7" 2 W
a"1:C

cc .

C;... .Z4

7 4-4-6

R4.
.94 4'

0'4 24

4.

S'. 44

3

784 4

34. 4)

7,4. 44

013.4 *1

i'? 4E
o,: 44

c4a

.9'4.4

2 4 44

'24

34 47

84.1 544

'2

349 4-4

84

.4 .9

34

3-4. 44

" 4

54

.9 47

04L

064.

34,L

244 4-'.

o

-1

1.44 4U

(''6

1�
j4

-4

4

'1

-o.4 4 Oo .9 .4

4J.44

4' uu a

4-~ 4

33.44 4.9-5Z

I

44 -j 7 1

-7

4.44 Z-

44.54.

4-2 C

4'. D 4

74 S

- ' 7

'447

33 CS2. 4.4 4

37 '*' '1

*' 744

S7.9

' 23'4

u- 4 1'

-.4 74 4. 7

-i7n

.93 -

rC

I4.4Z

C44Li

4.4

444444

L0. 4

2¾' S S

U



JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-02 DATA FILE 3p6gnoO2.OO2 06-07-1993.

POSITION 2 POSITION 3 -POSITION AVERAGES.. AVG AMBIENT TEMPERATURE AMPERES If TM

T2mx T2mn T3mx T3mn Tlavg T2avg T3avg Twave SLOPE Tarn! Tarn2 Tarn3 Taav lb 1w IT ' TM
POSITION 1
Tiax Tlmn

22.2 £6.4

S24 B.4

23.3 56C.4

a O 0."., -

GS .4

23.4 62.4

.4 .

0.44

o 4

rI GE. '4A

44

'-'3 _ -4

33. 62.4

23. 66.
273.4 6

50- 4.

W33 6.
5:. 05.4

C

23. 3
-C- C'o

94.

2'~ O

'29. S

3'4 3l

29.2

39.

44 O

7'S.

0.'7

76. 7

iC1. 7

;;.7

CC

-7

7t. 2

73. 4.

C.C

.4)

'4))
t
4P C

'44' $

C
01 5
44' (4

'I 1
3" -
3'
3
'''ii

3C'
'A'

2.
30. 2
30. 1
30.1
Or) -4

25 '

St -

3

-fl ±
4-'

3,

AU. 4.'

C," C

.45'

'A '

'-A I

'4'' 1

9u ¶

3'

44' ¶

4t/ �)

3''

'444

0. *

'4 '4

"4 '-4

U
44 1

B
'-4 -
4-3

C
5" '2

C'.
41 '2

31.1
31.1
21.1

3L1

21.1
t.4 4-

.21 44
* 4.

0.�.2

C.

4'

21.2
0'

4' '4

t.
4

23.

CL..

.4n-
59

c I S47

~4-

o

S4.~ 4

04.0'..

344. 5 E

1-- . 444

4 S -E

o'- C.

".4-C

0-r. C;

4' CC~

24.3

CZ

5 C-

O' C,'

- 4

3 4 54
'4C'

34.51

* J-

24.52`
24t.56

-4. CA'

3 4.

4 ,7

2:

42 5

AL

'0

3 n

0'.

C.

(1 I

0 4

u. v4

O1,4

23439.3 339

259.3 391.2 253.
23.4232.4 44

.. Z2 . . 5...

"'232.43.- '4 -t
'42

3923.4 33'.-'
". 33 3C.1'4

3.3 3.4 3 -' .T3 4

4 ~,"3 . A 2' 4

S4 '4 '4- -3 '4 - O

L

'4. .4 - :

nT2

33 '4 3. _,'4_; I- '4 4

IIO=A -"2A

'i '2 42 I 5 -C -2"

'4 .4 'TO.

Tested By ~a ~ ~ I 4' ftE 4 fl RBev ieveI" VEL/ , 3' 7 oA A E&- S L 3

AMPACITY TEST.

H-b

22. SO 4

33.3 34.0 23.

7 -C, pn ~.
"'- 4.4 t -

72

'2----4 '4' "4.

-'

77

2, -

"423 3.53...m
"' C '' 3'7'

'-4C4'7: 1' `7'

-C '4'-3 4'

'i -75 4 5 '-4 '-4 2" -

0'- -"4 -

-I(! AI

Z V4

5~, 0-

'4* I1

in 5 3

L. -

U'



AMPACITY TEST. JOB NUNBER 93-0501. SAIPLE NUMBER 93-0501-03 DATA FILE 3p6gnoO3.003

POSITION 2 POSITION 3 -POSITION AVERAGES.

T2ox T2en T3ex T3mn Tlavg T2avg T3avg
POSITION I
TIlax Tion

89 ,i6.7
89.1 76.8
89.1 76.7
89.1 76.7
89.0 76.7
89.1 76.8
89.0 76.8
89.1 76.8
89.1 76.7
89.1 76.8
89.0 76.7
89.0 76.7
89.0 76.7
89.0 76.7
89.1 76.7
89.0 76.7
89.1 76.7
8i.1 76.7
89.0 76.7
8i.0 76.7
89.1 76.7
8d.1 76.7
89.1 76.7
8i.1 76.7
d5.1 76.7
d9.1 7.8
8J.U 76.7
<.o 76.7
9.0 76.7

8'.0 76.7
89.0 76.7

8-1 76.78 . 76.789.1 76.7
89.1 76.7
89.1 76.7
89.1 76.7
89.1 76.7
89.0 76.7
89.0 76.6
83.0 76.7
89.0 76.7
89.0 76.7
89.0 76.7
89.1 76.7
89.0 76.6
89.1 76.7
89.0 76.7
89.0 76.6
89.0 76.7
83.0 76.6
89.1 76.7
8a.9 76.7
89.0 76.6
89.0 76.6
86.9 76.6
i~.O 76.6
85.0U 7b.6

6J~ 76 .7

90.5
90'.5
90.5
930.5
90.4
90.4
90.4
90.5
90.5
90.4
90.4
90.5
90.5
90.4
90.5
90.5
90.4
90.4
90.4

90.5
90.5
90.5
40.5
90.5
JO.4
90.4
40.4
50.5
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.4
90.3
90.3
90.3
90.4
90.4
90.4
90.4
90.3
90.4
90.3
90.4
90.4
90.3
90.4
JO.4
50.4
40.4
90.4
JO ?

76.4
78. 5
78.4
78.5
78.3
78.5
78.3
78.5
78.4
78.4
78.3
78.3
78.3
78.3
78.4
78.3
78.5
78.5
78.3
78.3
78.4
78.5
76.4
78.5
78.4
78.4
76.3
78.3
78.4
76. 4
7&.3
78.3
78.3
78.4
76.3
78.4
78.4
78.4
78.4
78.3
78.4
78.3
78.3
78.3
78.4
78.4
78.4
78.4
78.2
78.3
78.3
78.3
78.4
78.4
76.3
78.2
78.2
78.4
76.i
76.3

87.5 78.9
87.5 78.7
87.5 78.9
87.5 78.8
87.4 78.8
87.4 78.7
87.4 78.8
87.4 78.7
87.5 78.8
87.4 78.7
87.4 78.8
87.4 78.8
87.4 78.8
87.4 78.8
87.5 78.8
87.4 78.8
87.4 78.7
87.4 78.7
87.3 78.8
87.3 78.8
87.5 78.8
87.s 78.8
B7.4 76.8
87.5 78.8
87.5 78.d
87.4 76.I
b7. J 7b.i
d7.3 7&.7
b7.5 76.8
87.4 78.8
87.3 78.7
87.3 78.7
87.3 78.7
87.4 78.7
87.3 78.7
87.4 78.7
87.4 78.7
87.4 78.7
87.4 78.7
87.3 78.7
87.4 78.7
87.3 78.7
87.3 78.7
87.3 78.6
87.4 78.7
87.4 78.7
87.4 78.7
87.3 78.6
87.2 78.6
87.4 78.8
67.3 78.6
87.4 78.8
87.4 76.6
87.3 78.6
87.4 76.7
87.3 70.7
67.3 78.7
o7.4 78.d
87.4 78.7
a7.3 ii.o

84.38
84.3J
84.38
84.36
84.35
84.37
84.37
84.33
64.35
84.34
84.36
84.34
84.35
84.35
84.38
84.36
84.35
84.37
84.34
84.36
84.34

84.37

84.34
84.36
64.30
64. o1
d4.32
64.34
84. * 44
84.31
84.32

84.31
84.34
84.33
84.32
84.34
84.32
84.33
84.32
84.30
84.31
84.31
84.30
84.29
84.32
84.29
84.32
84.29
84.29
84.28
84.26
84.30
84.27
84.28
84.30
64.29
d4.28
b4. 27o4-27
3i. io

b4.b0 83.00
84.63 82.98
84.bl 63.00
84.62 83.00
84.55 82.96
84.61 82.98
84.56 82.97
84.62 82.97
84.60 82.99
84.58 82.93
84.54 82.94
84.57 82.97
84.54 82.96
84.54 82.94
84.60 82.96
84.55 82.93
84.59 82.96
84.59 82.96
84.53 82.94
84.54 82.95
84.59 82.96
84.60 82.96
84.58 62.95
84.60 82.'6
b4.b9 b2.97
&4t.S 82.94
b4.51 b2.'2
d4.51 82.931
84.57 62.u5
84.54 82.94
b4.51 82.69
84.52 82.94
64.51 82.91
84.58 82.92
64.53 82.92
84.56 82.90
84.56 82.89
84.56 82.93
84.57 82.93
84.51 82.93
84.55 82.93
84.50 82.89
84.50 82.89
84.50 82.87
84.54 82.90
84.54 82.88
84.54 82.89
84.54 82.89
84.46 82.85
84.50 82.90
64.48 82.86
84.52 82.91
64.53 82.86
84.49 82.85
84.52 62.o9
84.48 82. 8
84.47 82.89
d4.51 S 2.3O
84.52 b2.66
84.4a 82. 8d5

AMBIENT TEMPERATURE
SLOPE Tail Tam2 Taa3 Taav

AV6
Twave

83.99
84.00
84.00
83.99
83.95
83. 9
83.97
83.99
83.98
83.95
83.95
83.96
83.95
83.95
83.98
83.935
83.97
83.97
83.94
83.95
83.96
83.37
83.57
8 3. i7
83.97

i3. 57

d3.52

83. 9 I
83.95

63.93
83.92
83.95
83.93
83.92
83.93
83.93
83.94
83.92
83.93
83.90
83.90
83.93
83.91
83.91
83.98183.91

83.87
83.89
83.&7
83.87

83.50
d3.d7
83.90
83.88

d3. 66
d3 .'30
d3.b98:

-0.06
-0.07
-0.06
-0.06
-0.06
-0. 05
-0.05
-0.05
-0.05
-0.05
-0. 05
-0.05
-0. 05
-0.05
-0. 04
-0.04
-0.05
-0.05
-0.05
-0.05
-0.05
-0.04
-0. 04
-v.04
-0. 04
-0.04

-0. 05
-O. OJ'-0 03

0 O
v .-0. 06

-0.06
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07

-0. 07
-0.08
-0.08
-0.09
-0.09
-0.09
-0.10
-0.10
-0.11
-0.11
-0.11

-0.11
-0.11

-0. 12I

-0.11

-0.12
-0.11
-0.11
-v.11

lb
AMPERES

1w Ir I'

39.7 40.0 40.0 39.9
33.7 40.0 40.0 39.V
39.7 40.0 40.0 39.9
39.7 40.0 40.1 39.3
39.7 40.0 40.0 39.9
39.7 40.0 40.0 39.3
39.7 40.0 40.0 39.9
39.7 40.0 40.0 39.9
39.7 39.9 40.0 39.9
39.7 40.0 40.0 39.9
39.6 39.9 40.0 39.9
39.7 39.9 40.0 39.9
39.6 40.0 40.0 39.9
39.7 40.0 40.0 39.9
39.7 39.9 39.9 39.8
39.6 39.9 39.9 39.8
39.7 39.9 40.0 39.8
39.7 39.9 39.9 39.8
39.6 39.9 39.9 39.8
39.6 39.9 40.0 39.8
i9.7 39.9 39.9 39.8
39.6 39.9 40.0 39.8
39.6 39.9 40.0 39.8
35.6 39.J 40.0 39.8
39.b 39.9 39.9 39.6
49.o 39.3 4O.O 39.8
39.b 39.9 39.9 31.8
39i.6 39.I 3S. 39i.d
39.6 39.9 95.i 35.o
39.6 39.9 40.0 39.8
39.6 39.9 40.0 39.8
39.b 39.9 39.V 39.8
39.6 39.9 39.9 39.8
39.6 39.8 40.0 39.8
39.5 39.8 39.9 39.8
39.6 39.8 39.9 39.8
39.5 39.8 39.9 39.8
39.6 39.8 39.9 39.8
39.5 39.8 39.9 39.8
39.5 39.8 39.8 39.7
39.6 39.8 39.8 39.7
39.6 39.8 39.9 39.8
39.5 39.8 39.9 39.7
39.6 39.8 39.9 39.8
39.6 39.8 39.8 39.7
39.5 39.8 39.9 39.7
39.5 39.8 39.9 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.9 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.8 39.8 39.7
39.5 39.o 39.8 39.7
39.5 39.8 39.I 39.7
39.5 39.8 39.8 39.7
39.5 3i.8 35.d 39.7
39.5 39.8 39.d 139.7
3Y.5 39.d 39.8 39.7

COMMENTS

Tested By e Date G9-9 3 Reviewed By & .t+ Date _ _-_____

06-08-1993

H-7

31.76 31.75 31.88 31.64
31.76 31.81 32.06 31.72
31.83 31.89 31.98 31.74
31.76 31.85 32.02 31.73
31.85 31.93 32.01 31.78
31.86 31.92 32.00 31.77
31.93 31.96 32.06 31.83
31.82 31.88 31.97 31.74
31.85 31.90 32.02 31.75
31.82 31.89 32.02 31.77
31.78 31.84 32.09 31.74
31.86 31.93 32.06 31.77
31.82 31.91 32.14 31.79
31.89 31.90 32.01 31.78
31.90 31.91 32.04 31.77
31.90 31.91 32.01 31.76
31.85 31.84 31.95 31.72
31.89 31.88 32.00 31.76
31.91 31.89 32.08 31.79
31.94 31.91 32.10 31.81
31.94 31.94 32.11 31.82
31.92 31.90 32.16 31.82
31.97 31.95 32.05 31.80
31.87 31.31 32.08 31.78
31.53 31.95 32.01 31.77
31.84 31.84 31.34 31.70
31.60 J1.79 31.90 31.67
31.85 31.82 31.38 31.71
31.86 31.66 31.99 31.70
31.30 31.30 32.01 31.76
31.94 31.92 32.11 31.82
31.83 31.82 32.00-31.72
31.77 31.75 32.07 31.70
31.87 31.83 32.02 31.73
31.86 31.86 32.15 31.78
31.92 31.90 32.08 31.79
31.96 31.94 32.12 31.82
31.96 31.94 32.14 31.83
31.99 31.96 32.18 31.85
31.80 31.85 31.99 31.69
31.80 31.89 32.02 31.71
31.78 31.91 32.12 31.77
31.77 31.86 31.98 31.69
31.73 31.87 32.05 31.72
31.81 31.92 32.02 31.74
31.81 31.92 32.01 31.73
31.78 31.85 31.96 31.67
31.80 31.90 31.99 31.71
31.66 31.68 31.74 31.51
31.80 31.85 31.96 31.67
31.82 31.84 31.95 31.70
31.86 31.31 31.98 31.72
31.76 31.80 32.00 31.66
31.88 31.92 32.01 31.76
31.87 31.91 32.13 31.76
31.96 31.38 32.10 31.82
31.92 31.95 32.05 31.78
31.87 31.91 32.02 31.73
31.70 31.81 31.96 31.62
31.88 31.34 32.07 31.79

TIME

22:00
22:01
22:02
22:03
22:04
22:05
22:06
22:07
22:08
22:09
22:10
22:11
22:12
22:13
22:14
22:15
22:16
22:17
22:18
22:19
22:20
22:21
22:22
22:23
22:24
22:25
22:26
22:27
22:28
22:29
22:30
22:31
22:32
22:33
22:34
22:35
22:36
22:37
22:38
22:39
22:40
22:41
22:42
22:43
22:44
22:45
22:46
22:47
22:48
22:49
22:50
22:51
22:52
22:53
22:54
22:55
22:56
22:57
22:58
22:59



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-03 DATA FILE 3p6gnoO3.003

POSITION 2 POSITION 3
T2ax T2an T3ax T3on

POSITION I
Tlax Tien

. iE.6

b9. 0 76.6
d9.tJ 76.6

83. u 76. 7d9.0 76.7
89.U 76.6
89.0 76.7
89.0 76.6
89.0 76.6
88.9 76.6
89.9 76.6
89.0 76.7
89.0 76.6
88.9 76.6
89.0 76.7
89.0 76.7
88.9 76.7
89.0 76.7
89.0 76.6
89.0 76.7
89.0 76.6
89.0 76.6
88.9 76.6
88.9 76.6
88., 7b.7
89.0 76.6
di.0 76.7
88.S 76.6
88.9 70.b
88.9 76.6

d8.76.7

ao.i! 76.5- 76.6
81.0t 76.5

D8.0 76.6
98.1 76.586.9 76.6
88.8 76.5
86.9 76.5
88.8 76.5
88.9 76.5
88.9 76.5
86.9 76.6
88.9 76.6
88.9 76.6
88.8 76.6
88.8 76.6
88.9 76.6
88.8 76.5
88.9 76.6
88.8 76.6
88.9 76.5
89.0 76.6
88.8 76.6
68.39 76. 6
88.8 76.5
88.9 76.6
88.3 76.6

'10. 4

90.4
70.490.4

,u.4So.4

90.490.4

1O.490.4
S0.4
90.4
90.4
90.4
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.4
90.3
90.3
90.3
90.3
90.3

90.4
10.3
10.3
90.3
90.4

i0. 3
10.3
90.3
9.3
90.3
90.3
90.3
90.3
90.2
90.2
90.2
90.2
90.3
90.3
90.3
90.3
90.3
90.3
90.3
90.2
50.2
90.3
90.2
90.3

76.3

i6.3

7b.3
Jo4

76.4

78.3
78. 4
78.3
78.3
78.4
78.4
78.3
78.3
78.3
78.2
78.4
78.3
78.3
78.4
78.4
78.2
78.2
78.2
78.4
78.2
78.3
78.2
78.3
78.4

78.2

76.278.3

Ib.378.3

7 b. J76.2

,08. '2

7b.2
78.2

78.3
78.3
78.2
78.3
78.2
78.1
78.1
78.3
78.2
78.3
78.1
78.3
78.3
78.2
78.3
78.2
78.2
78.2

87.4
87.4
b7.4
d7.4
8i. 3
d7.4
b7. 4
87.4
87.3
87.4
87.3
87.3
87.3
87.4
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.3
87.2
87.3
87.3
87.3
d7.2
87.2
87.3
o7. 4

a7.3
b7.3

87.3
87.3
87.3
87.3
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.2
87.3
87.3
87.2
87.2
87.3
87.3
87.287.2

-POSITION AVERAGES-
Tlavg T2avg T3avg

76.8
78.7
76.7

7b. 8

7o.7
78.7
lo. o
78.7
78.7
78.8
78.7
78.7
78.7
78.8
78.7
78.6
78.7
78.6
78.6
78.6
78.6
78.7
78.7
78.7
78.7
78.6
78.6
78.6
78.7

78.77b.7

,b. 6
/0.0
76.7

76. 7

78.7
78.6
78. 7
76.5
78.5
78.5
78.6
78.6
78.5
78.6
78.5
78.6
78.6
78.5
78.6
78.5
78.6
78.5
78.6

64.27
84. 2
64. 8
84.21
b4.41
d4.31
64.30
i4.27
84.27
84.30
84. 6
84.23
84.28
84.28
84.26
84.28
84.29
84.27
84.27
84.26
84.28
84.24
84.26
84.27
84.24
84.23
84.25
84.27
64.24
84.24
84.25
84.22
b4 .26
~424

84.22
d4.22
D4. 25
d4.24
b4.22
84.20
84. 19
84.17
84.20
84. 1
84.19
84.18
84.20
84.17
84.16
84.19
84.17
84.17
84.18
84. 19
84.22
84.19
84.20
84.13
84.18
84.1'9

o4. 53
bo4. 39
b4. bi,
&t.54
b4.47
d4.54
o84.54
84.46
84.52
84.52
84.49
84.48
84.51
84.52
84.47
84.46
84.45
84.44
84.50
84.49
84.47
84.50
84.50
84.46
84.43
84.45
64.49
84.45
84.45
84.45
b4.47
4. 44

b4.44
d4. 43
b4. qb

b4.46

84.40
b4. 41
84.41
84.40
84.45
84.45

84.40
84.42
84.37
84.37
84.36
84.42
84.38
84.41
84.37
84.44
84.43
84.37
84.40
84.42
84.36
84.38

82.11
82.68
&2.b8K2. 3J1

d2.6d
b2.ob
82.84
62.67
82.88
62.89
82.88
82.84
82.86
82.90
82.85
82.84
82.87
82.82
82.81
82.83
82.85
82.84
82.87
82.85
82.86
82.84
82.82
82.85
82.84
82.87
d2.8.
b2.b2
d2.d5

D2.05
d2.d5

82.80
82.81
82.bO
82.80
82. 79
82.81
82.78
82.78
82.75
82.75
82.78
82.74
82.79
82.75
82.75
82.78
82.76
82.75
82.75
82.80
62.77
82. 79

AMBIENT TEMPERATURE
SLOPE Tail Taa2 Tan3 Taav

AVG

Twave

83.o0
8a.8i
93. b9

6a . I83. b8

83.86
83.88
83. 6i83.8883.86
83.68
83.89
83.68
83.86
83.86
83.86
83.86
83.85
83.86
83.86
83.67
83.87
83.84
83.85
83.86
83.85
63.65
83.d5
83.b6
83.d3
c3.b4

83.b5

d3.b3
84.83
83.&1
83.81
83.o0
83.793
83.81
83.82
83.79
83.80
83.77
83.76
83.77
83.79
83.78
83.78
83.77
83.81
83.80
83.77
83.78
83.80
83.i77
83.73

-0.11
-v.11
-0.11
-0.09
-0.10
-v. 10
-0.10
-v.10

-009

-0. 0
-0.09
0O 10
0O.10
0. 10

-0.09

0. 09
-0.09
-0.09
-0. 09
-0. 09
-0.09
-0.09
-0.08
-0.08
-0.08
-0.08
-0.08
-0.08

-0.08
-O.U-0.08

-O.U8
-0. 08
-0.08
-U.0u

-U.Od

-0.06
-U. O'
-0.09

-0.09
-0.10
-0.10
-0.10
-0.11
-0 11
-0.12
-0.12
0. 13
-0.13
-0.13
-0.13
-0.13
-0.13
0. 13
0. 14

AMPERES
lb 1w Ir

13.b 39.7 39.8 39.7
3'9.5 31.7 31.8 4a.7
39.5 39.7 39.b 39.7
33.5 33.7 3i. d 39.7
i9.5 39.7 39.b 39.7
3i.4 39.7 31.7 31.6
39 . 3q9. 39.8 39.7
39.5 39.7 3Y.d 3j.7
39.5 39.6 39.8 39.7
39.4 39.7 39.7 39.6
39.4 39.7 39.8 39.6
39.4 39.7 39.8 39.6
39.4 39.7 39.8 39.6
39.4 39.7 39.7 39.6
39.4 39.7 39.7 39.6
39.4 39.7 39.7 39.6
39.5 39.7 39.7 39.7
39.4 39.7 39.7 39.6
39.4 39.7 39.7 39.6
39.4 39.7 39.7 39.6
39.4 39.7 39.7 39.6
39.5 39.7 39.7 39.6
39.4 39.7 39.8 39.6
39.4 39.7 39.7 39.6
39.4 39.7 39.7 39.6
39.4 39.7 39.7 39.6
39.5 39.7 39.7 39.6
39.4 39.7 39.7 39.6
a9.4 39.7 39.7 39.6
31.4 39.7 39.7 39.6
39.4 39.7 39.7 39.6
39.4 39.7 3h.7 3Y.o
39.4 39.7 39.7 39.6
39.4 39.6 39.7 39.o
39.4 39.b 39.7 39'.6
3s.4 31.b 3',.7 39.6
39.3 39.6 3i.7 39.5
39.4 39.6 39.6 39.5
39.3 39.6 39.b 39.5
39.3 39.6 39.7 39.
39.4 39.6 39.7 39.5
39.3 39.6 39.7 39.5
39.3 39.6 39.6 39.5
39.3 39.6 39.6 39.5
39.3 39.6 39.7 39.6
39.3 39.6 39.6 39.5
39.3 39.6 39.6 39.5
39.3 39.6 39.6 39.5
39.3 39.6 39.6 39.5
39.3 39.6 39.6 39.5
39.3 39.5 39.6 39.5
39.3 39.6 39.6 39.5
39.3 39.5 39.6 39.5
39.3 39.5 39.6 39.5
39.3 39.5 39.6 39.5
39.3 39.5 39.6 39.5
39.3 39.5 39.5 39.5
39.3 39.5 39.5 39.5
39.2 39.5 39.6 39.4
39.3 39.5 39.5 39.4

II TIME

31.85
31.88
31.87
31.88
31.94
31.83
31.7b
31.78
31.87
31.89
31.90
31.92
31.89
31.93
31.89
31.88
31.80
31.94
31.84
31.94
31.93
31.87
31.89
31.88
31.94
31.98
31.98
31.95
31.86
31.77
31.87
31.96
31.84
31.72
31.65
31.68
31.75
31.75
31.72
31.80
31.78
31.88
31.89
31.88
31.85
31.87
31.82
31.81
31.83
31.76
31.91
31.86
31.94
31.91
31.90
31.91
31.95
31.93
31.98
31.95

COMMENTS

Tested By C/ Date G-7-5z3 Reviewed By B Date 6-9-F

H-8
06-08-1993

31.92 32.05 31.72
31.96 32.10 31.77
31.95 32.09 31.75
31.97 32.14 31.78
32.02 32.08 31.83
31.90 32.08 31.71
31.84 31.95 31.63
31.82 32.06 31.70
31.90 32.01 31.71
31.10 32.02 31.71
31.88 31.99 31.70
31.90 32.00 31.73
31.90 31.98 31.71
31.96 32.04 31.75
31.91 32.12 31.75
31.87 32.04 31.74
31.80 32.07 31.71
31.93 32.05 31.76
31.88 32.16 31.75
31.97 32.12 31.79
32.01 32.12 31.82
31.95 32.04 31.75
31.92 32.07 31.75
31.92 32.06 31.73
31.96 32.10 31.79
32.02 32.13 31.83
31.96 32.08 31.80
31.95 32.18 31.81
31.92 32.07 31.73
31.84 32.08 31.67
31.92 32.06 31.72
32.02 32.15 31.85
31.90 32.05 31.72
31.76 31.92 31.57
31.66 31.80 31.47
31.72 31.82 31.50
31.80 31.89 31.60
31.80 31.90 31.59
31.73 31.98 31.58
31.81 31.93 31.61
31.80 32.08 31.66
31.91 32.06 31.72
31.94 32.11 31.74
31.95 32.09 31.73
31.90 32.04 31.73
31.93 32.08 31.74
31.88 32.03 31.69
31.84 32.02 31.67
31.88 32.01 31.67
31.79 32.06 31.64
31.93 32.10 31.74
31.88 32.15 31.73
31.98 32.10 31.77
31.94 32.08 31.73
31.94 32.11 31.74
31.96 32.06 31.75
32.00 32.09 31.78
31.96 32.06 31.72
32.00 32.14 31.80
31.92 32.05 31.73

23:00
23:01
23:02
23:03
23: 04
23:05
23:06
23:0 7
23:08
23:09
23:10
23:11
23:12
23:13
23:14
23:15
23:16
23:17
23:18
23:19
23:20
23:21
23:22
23:23
23:24
23:25
23:26
23:27
23:28
23:29
23:30
23: 31
23:32
23:33
23:34
23:35
23:36
23:37
23:38
23:39
23:40
23:41
23:42
23:43
23:44
23:45
23:46
23:47
23:48
23:49
23:50
23:51
23:52
23:53
23:54
23:55
23:56
23:57
23:58
23:59



AMPACITY TEST. SAMPLE NUMBER 93-0501-03 DATA FILE 3p6gnoO3.003

POSITION 2 POSITION 3 -POSITION AVERAGES-
T2ax T2an T3mx T3an Tlavg T2avg T3avg

POSITION I
Tlax Tlan

88*16.6
88.9 76.6
88.9 76.6
88.; 76.5
88.9 76.5
88.9 76.5
88.9 76.5
88.8 78.6
88.8 76.6
o3. 76.6
88.9 7b.6
d6.8 76.5
b8.S 7b.~
66.0 6.

88.6 76.5
88.8 78.6
68.9 76.5
88.9 76.5
88.9 76.5
88.9 76.5
88.8 76.5
88.9 76.5
88.8 76.5
88.9 76.5
88.8 76.5
88.8 76.5
88.8 76.5
88.9 76.5
88.8 76.4
88.8 76.4
88.8 76.5
88.8 76.5
88.8 76.5
88- 6.4
88Wb6.4
88.8 76.5
8B.8 76.5
88.8 76.4
88.8 78.4
38.83 76.5
68.6 76.4
o8.8 76.4
60.8 7b.5
88.7 7/0
88.8 7b.4
S8.7 76.4
&8.8 76.4
88.8 76.4
88.8 76.4
88.8 76.4
88.8 76.5
88.7 76.4
88.7 76.5
88.8 76.5
88.8 76.5
88.8 76.5
88.7 76.4
88.7 76.4
88.8 76.5
88.8 76.4

90.2
90.2
90.2
90.3
90.3
90.390.3

90.3
90.2
So. 3

90.3
90.2
90.3
'Jo. Z
90.3
'90.2

90.3
90.3
90.3
90.3
90.3
90.2
90.2
90.2
90.2
90.2
90.2
90.2

90.2
90.2
90.2
90.2
90.2
90.2

90.2
90.2
90.2
90.2
90. 2
fl. 2

90.2
90.2

90.2
9o.1
90.2

90.290.1
90.2

90.1
90.2
90.1
90.2
90.1
90.290.2

90.2
90.2

90.2

78.2
78.2
78.2
78.2
76.3
78. 3
76.3

78.1

76.2
78.2
/78.2
lb. 2
7 o. 2
76. 1
78.2
78.3
78.3
7&G.376.1
78.2
7B.1
78.2
78.1
78.1
78.2
78.2
78.1
78.1
78.1
78.1
78.1
78.2
78.0
78.0
78.1
76.1
7&.1
78.2
78.2
78..
ib7. I
7a.1

78.2
76.1
76.2
78.1
76.0
78.2
78.1
78.1
78.1
78.2
78.2
78.1
78.1
78.1
78.0
78.1

87.2
87.2
67.2
87.3
87.3
87.3
87.3
b7 .2
b7.3
87.2
87.3
i.2

67.3
67.2
87.3
o7.3
87.2
87.3
87.3
87.2
87.2
87.2
87.1
87.2
87.2
87.1
87.1
87.2
87.2
87.2
87.1
87.1
87.1
87.2
67.1
87.1
87.1

87.2
b7.2
&7.2
87. 1

8/. 2

01.1

67.
87.1
67.2
d7.1
87.1
87.2
87.2
87.2
87.1
87.2
87.1
87.2
87.2
87.2
87.1
87.2

78.6
78.5
78.5
78.6
78.5
78.6
78.6

76.6
78.b
78.5
7b.5

7b.6

78.6
78.6

78.6

78.5
78.6
78.6
78.5
78.6
78.6
78.5
78.4
78.5
78.6
78.8
78.578.5
78.5

78. 4
78.5
76.5
78.4

7&.5
7&.D

IbD.Z

78.5

78.b

7&.5

78.4

ib.5
/0. 4
/6.5
78.4
78.5
78.5
78.5
78.5
78.5
78.5
78.4
78o.5
78.5
78.5
78.5
78.5

84.14
84.15
64.19
84.19
84.17
84.17
84.16
34.1,
64.16
84. Id
c4.18
dq. lo
84. 1l
84. lb
b4 .1/
84.18
b4.15
84.18
84.16
84.18
B4.15
84.14
84.12
84.15
84.15
84.13
84.13
84.13
84.11
84.11
84.08
84.07
84.09
84. Oi
84.05
84.07
84.06
34.oi
64.10
d4.v7
b4. j0

d4. Vb4.0b

d4.0d84.07
84.v7
84.06
84.09
84.11
84.08
84.08
84.08
84.08
84.10
84.08
84.11
84.07
84.06
84.04
84.08

84.37
84.38
84.38
84.42
84.43
84.42
64.45
84.36
b4.40

b4.43
84.36
b4.42
d4.37
b4. 0
13.37
84.39
84.41
b4.42
84.41
B4.36
84.36
B4.32
84.35
84.35
84.32
84.36
84.36
84.34
84.34
84.29
84.293
84.28
84.3b

84.27
84.28
d4.23
84.34
d4.35
84.,i4

b4.2b

b4.i
04.28
84.34
84.32
84.29
84.34
84.30
84.29
84.29
84.33
84.31
84.28
84.29
84.30
84.24
84.28

82.79
82.76
82.76
82.79
62.78
82.76
62.77
3z.77

82.71
62.7S
62.7882.79

62.75
82. 79
62.78
82.76
62.76
82.76
62.72
82.70
82.72
82.72
82.72
82.73
82.73
82.73
82.71
82.70
82.78
82.71
b2.70
82.70
6i.b8
82.67
82.71
G2.70
82.70
b2.b8

a.4.

bi. bb

b2./1
82.64
62.67
82.67
82.66
82.69
62.69
82.68
82.65
82. 68
82.b8
82.64
82.63
82.64

AMBIENT TEMPERATURE
SLOPE Taal Taa2 Taa3 Taav

AVG
Tvave

B3.77
83.76
63.78
83.80
83.79
83.79
83.60
d3.78
o3.7B
4j. 7d
d3. 79

6375

83.79
b. j
63.79
d. 77
63.77
83.80
83.78
83.78
B3.76
83.75
83.72
83.73
83.74
83.72
83.73
83.74
83.73
83.73
83.70
83.69
83.68
83.72
83.68
83.68
63.67
83.68
83.70
33.6j
83.72
G3,Yb 3.o

6.~.10

83.70
83.63
83.89
83.71
83.68
83.89
83.69
83.71
83.68
83.69
83.68
83.66
83.64
83.67

-0.14
-0.14
-0.14
-0.13
-0.13
-0.13
-0.12
-0.12

-0.12
-0.11
-0.12

-0.11

-u. 11.

-0.11

-0.10
-0.10
-0.10

-0.09
-0.09
-0.09
-0.09

-0.0 9
-0.09
-0.09
-0.09
-0. 09
-0.09
-0.09
-0.09
-0. 10
-0.10
-0.10
-0. 10
-0.10
-0.10
-0.11
-0.11
-0.11
-0. 11
-0.11

-0.11

-v.11
-o. 11
-v.12
-0.12
-0i.13
-0.13
-0.13
-0.i3
-0.13
-0.14
-0.13
-0. 13
-0.-13
-0.13
-0. 13
-0.14
-0.14

lb
AMPERES
Iw Ir I' TIME

39.3 39.5 39.6 39.5
39.3 39.5 39.5 39.5
39.3 39.5 39.5 39.4
39.2 39.5 39.5 39.4
39.2 39.5 39.5 39.4
39.2 39.4 39.5 39.4
3S.2 39.5 39.5 39.4
39.j 39.5 3S.6 35.4
39.2 33.5 39.5 39.4
39.3 39.5 3:.5 39.4
39.2 39.5 39.5 39.4

39.2 39.5 3'.5 3i.4
39.2 39.5 35.5 35.4
39.2 39.5 39.z 3j.i
39.2 39.5 35.5 39.4
3i.2 3i.5 39.5 33i.4
39.2 39.4 39.5 39.3
39.2 39.4 39.5 39.4
39.2 39.4 39.5 39.4
39.2 39.4 39.5 39.4
39.2 39.4 39.5 39.4
39.2 39.4 39.5 39.4
39.2 39.4 39.5 39.4
39.2 39.5 39.5 39.4
39.2 39.4 39.4 39.3
39.1 39.4 39.5 39.3
39.2 39.4 39.4 39.3
39.2 39.4 39.5 39.3
39.2 39.4 39.5 39.4
39.2 39.4 39.4 39.3
39.2 39.4 39.4 39.3
39.1 39.4 39.4 39.3
39.2 39.4 39.4 39.3
39.2 39.4 39.4 39.3
39.1 39.4 39.4 39.3
39.1 39.4 39.4 39.3
39.1 39.4 39.4 39.3
39.1 39.4 39.4 39.3
39.1 39.4 35.4 35.3
39.1 39.3 35.4 39.3
39.1 39.4 J9.4 19.3
39.1 35.3 39.i 31.3

35.1 3.3 3.4. 39.3
39.1 39.o 39.4 39.3
35.1 39.3 39.4 39.3
39.1 39.3 39.4 39.3
39.1 39.3 39.4 39.3
39.1 39.3 39.4 39.3
39.1 39.3 39.3 39.2
39.1 39.3 39.3 39.2
39.1 39.3 39.3 39.2
39.1 39.3 39.3 39.2
39.1 39.3 39.3 39.2
39.0 39.3 39.3 39.2
39.0 39.3 39.3 39.2
39.0 39.3 39.3 39.2
39.0 39.3 39.3 39.2
39.0 39.3 39.3 39.239.0 39.3 39.3 39.2

COMMENTS

B

Tested by aEl Dt ate 6-7-911 Reviewed by 4 6a g. n, Date 6F5

31.81 31.78 32.03 31.65
31.96 31.93 32.07 31.76
31.92 31.91 32.15 31.75
31.88 31.95 31.98 31.67
31.82 31.94 32.07 31.70
31.88 32.01 32.04 31.69
31.94 32.07 32.05 31.76
31.39 32.11 32.08 31.81
31.92 31.96 32.01 31.70
31.96 32.02 32.09 31.78
31.91 31.95 32.03 31.70
31.d? 31.33 32.05 31.71
31.93 31.96 32.07 31.71
31.88 31.'92 32.15 31.74
31.98 32.02 32.12 31.77
31.91 31.34 32.16 31.75
31.97 32.08 32.09 31.78
31.80 31.90 32.16 31.67
31.84 31.94 32.08 31.68
31.80 31.88 31.99 31.62
31.74 31.81 31.94 31.55
31.80 31.87 31.99 31.62
31.78 31.84 31.96 31.61
31.78 31.85 31.97 31.62
31.79 31.88 31.99 31.62
31.74 31.79 31.92 31.56
31.65 31.71 31.94 31.51
31.74 31.80 31.93 31.56
31.65 31.75 31.99 31.53
31.77 31.87 31.99 31.59
31.71 31.83 32.05 31.59
31.80 31.91 31.99 31.64
31.81 31.94 32.02 31.66
31.82 31.92 32.02 31.65
31.83 31.94 32.04 31.66
31.89 31.98 32.10 31.74
31.89 32.00 32.10 31.74
31.87 31.94 32.06 31.68
31.88 31.94 32.08 31.68
31.91 31.91 32.03 31.6D
31.90 31.92 32.03 31.67
31.82 31.83 32.05 31.60
31.93 31.94 32.06 31.65
al.82 31.3J 32.02 31.64
31.8d 31.90 32.02 31.64
31.92 31.96 32.05 31.71
31.88 31.92 32.01 31.65
31.88 31.91 31.99 31.64
31.97 31.98 32.08 31.75
32.01 32.01 32.11 31.75
31.98 32.04 32.07 31.72
31.96 32.05 32.07 31.73
31.89 31.98 31.99 31.69
31.92 32.01 32.02 31.69
31.82 31.93 32.06 31.65
31.83 31.88 31.95 31.59
31.76 31.81 31.99 31.56
31.80 31.85 31.94 31.57
31.78 31.84 32.02 31.60
31.92 31.93 32.04 31.66

00:00
00:0 1
00:02
00:03
00:04
00:05
00:06
00:07
00:08
00:09
00:10
00:11
00:12
00:13
00:14
00:15
00:16
00:17
00:18
00:19
00:20
00:21
00:22
00:23
00:24
00:25
00:26
00:27
00:28
00:29
00:30
00: 31
00:32
00:33
00:34
00:35
00:36
00:37
00:38
00:39
010:40
010:41
00:42
00:43
00:44
00:45
00:46
00:47
00:48
00:49
00:50
00:51
00:52
00:53
00:54
00:55
00:56
00:57
00:58
00:59

JOB NUMBER 93-0501. 06-08-1993



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-04 DATA FILE 3p6gnoO4.001 06-03-1993

POSITION 2 POSITION 3 -POSITION AVERAGES- AVG AMBIENT TEMPERATURE AMPERES

T2mx T2mn T3mx T3mn Tlavg T2avg T3avg Twave SLOPE Tail Tam2 Tam'. Taav lb Iw Ir
POSITION 1
Tlmx Timn

E 91 -?.

Qi . 21.3

3I.8

1.7

2Q

20I C 0
13Q

S ' 3.

JV *

$17n

.44 4

1,4 , 8 .7' 2

910.0 2.

90. 81.8
Cf. SE.

I -,

fl; '21 8C

72. si7 c

*. 1

474I

4'.

9) C'

0 .)Z)

'4 -

,V.))

a.7)

90. 3W

744

.7"9

7':.

72 .

'7'

"4

7

'72

'7 -3.3

74.

72 4

'44
i .

97 1

6/

1.7

271

.7.4

87.1
97.1

97.1

2'7 1
0/

0'7

3'7.

87.1

87.2
271

137.
V, .

87.2
I"C'

87.

7.2
9 7.
27 .

97.1
27.2

87.2
97.

872

97.

87.:1

-r C

'7C

J .1

'7F

'7C:

'7C'

75.6

'7C
C7,

75.7

7"C

75.7
-CC

"C.

17 0:

-75.
'7 '7~

'7C: '7

4I.1

75. 7
741Z

75. 7

7U. 7

75.7
CZ

I7C-

'7

CZC

75.76

'7C

745 . 5

C~c

OC -7

-C '74

C'77

C, -'7

.7

IC 4$

d.1

1.7

-C

".C.

cr.

A'2
84 I3"

O44
04.4
24 ,

G4'6

G4 44

A24 4
3444

"4: 423

04. 4.

34.4. 4

34.' '.

2". 4f2

844 44

a 4 IU'
4. 409

a4.i44

94.

84. 45
84A4

'44 41

8.42d
344

84.4
94.4A

34 2'
3Ut 4 2A

9 4. 4.4
OJ42

2 4 .40

0 &

an..

84... 40

LIF

27'

22 .74
8270
II-

8', 7'~

2272

'474

82'. "7

84A1

4"

o4. 6.,

44I

6 4

d47.
2'.4 I
0'I.

.24.2

8
4

.L

94.
r4,

C.

64.

Ed

'3

'34.29

04.

84.3
843

234."7-
84.
94.'

84.

84'
24.

84.34

4.254
84.32

4t'

'1

0I Z

I4

"'4 '4

'41

2" ;

33A

C2 '7.

4,

'4~1

"4 U 4 0.t

4A.

.1' '4 . 1

0t 4V
4

,-,A

404

dl" C Q

4'.

a c.4

Date 6-4w- Revo~wed Bv Da te 6Tested By C,~

H- 10

I I TINE

An C 4

'7 4. C

.. 41 4'-

.1

i.2

.14 6 i. 4

.: 22.67 3 6K

o.56J 226 25

.* 4' .4.w7

4A Z 2 83 2.26O

i4 00 i 0

'2'4""b iL b2.65
34. J 3-.ui4

S .~' 32 5

I 4 C' 4 3' 7

. J L. '1i 's-
* nI'C 77C

A4

4Q

.4

34

IQ4I

19: 45

44 .44-

21 S1

19I:4



H-il

AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-04 DATA FILE 3p~unaO4.001 06-03-1993

POSITION 1 POSITION 2 POSITION 3 -POSITION AVERAGES... AVG

Tinx Tlmn T2mx T2mn T3mx Thmn Tlavg T2avg T3avg Twave SLOPE

AMBIENT TEMPERATURE AMPERES
Taml Tam.' Tau3 Taav lb Iw Ir

".4-

S 31 .7
- 3

".4 ED~,

v 31.7

7)

-utS1.2
3- - 1.7

817

"0u81.37

§ 9.9 1.2

8"I .7

SI9 014.:7

244 3-' 7

2.0

C31.37
o. 61.7

'231.7

20. 61.7

94.

9 0 -43

3 0 '2

90.

90/

'3

"4 .3

TetdDate 6Ž4-L Revi~ewed By Ae4 t_-(-P3

I I TIME

"7

74 0

744

"7 .4Z

73

7-

703-

.7r

'74.'-

79.4

79.
7 -'t

77i

79.2

7 9 . 4

"0 -4

732)
70aI

70 '

70 7

47"

"7

C7 4

447 '42

27

G7.
" 7

j-47

L74i

Q74

87.1

87.1

87.0
27.1

3.7.1
37.0

37.1

37.1C

71.

37.

7C CC

14.4

757
7C

'C CC

~7:

"CC

7: 4

-7C

7: CZ

7CA

7C

"C 7

47

"C -

:2'

t74C

35.4 6

95.23,

S5.4.Si

CC

IC "4

* 77

C.745

0C5

25.'75
25.r74
8C 7CZ

.14.74

35.76
C'C 7C

27

07 70
2c7A7

*C7
077

24. .52

24-

74 4

D4.4

4½. 4"CE

A.4 47

34.46

34.4

2C4. 46

`4. 4"

34404

34. 41
8.44 9

84 9

'4.40

24.27s

I4 4:

3.36

34.324

34.3IO

84.3

84.
2" -

347

' 7 4 7

0474

3 7)

24.' 72

-34

Ct 7

iS4

r

0) 71

044O

34

a4.

34 -4

84.

4444

ON.

3-4.
ml

OI".

QU44

04)

UV.'

4) 04

'"t

CIO0

'7.7 40. 7 L t. 3 .

I4 0 '4'C Ui f '

S-4 3.4
5.2

-n .". '7 - "

m ."' -..

707.3 2 .7 4'

7 79 022u

L*, J443 C

.. 0:.. 2 ~
-C 7 3s '

o- 4 3. 2.

3C 44 -4'- -"-

3-49 7 I9. 2 I%. 39.3
1n 4- 91s 3~

IC 7 "P 7 CJ - 2 "a, 7

397373- 39 2
397 39. ?3 39

2 7-'9 97

39.7 39.7 3' 3 "2.

"Co 7 '20 0"' 7 3

33: ; 7 0 7Z-7 2,2 9.7

"-- s, - ".

'- 4 9 '

.... 44.

-4±

I47 Ct'A Z

'427 4-

.4t.

44- 4 o

.222.224'2 17
C- -4 I C4' A -4

S .0 ..- 4
tf Z '444

46 31.5 11.31

CI . 4 *4 -4

-L. 4 O

.4 3 '2 '21

df "' .- .- 4 " 4

074 32.43. 32. C' 5 " 4 I44

4 - 7 -- I- 4

'"CO -4 5 -4 " -4 '4 4'

7 I CC4';!~'

* '7

*12

aOMN

Tested Bvce�9z�&
1 C-4



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-04 DATA FILE 3p~gnoO4.OO1

POSITION I POSITION 2 POSITION 3 -POSITION AVERAGES.. AVG

Tlax Time T2mx Thmn T3mx T3mn Tlavg T2avg T3avg Twave SLOPE

06-03-1933

AMBIENT TEMPERATURE AMPERES
Thai Tam2 Tam3 Taav Ib Iw Ir TI' TIME

oC2

831.9 81.7
".o Si N'7

-7

C .7

.3 4 .

7-C., 8 .7

893. 9 81.7
89 .9 81.7

90.0C 817

o 17

O'U 'Z

u3.9 81.7

9I7
on'37 E )

SJ 1. 7

7'7
M7 9 el I
0:.79 E; E

439 o .
29j.9 81.67

3 0

SO3

90.2

9o 2

'30.2

90.2

930.2J

r4'A

793.1

79.2

'1

79.3

79 .73

'7

794

-79 .

'79.1

7- -2

7

73.1
iI7o

7.3

79

73.

73C
77 2

H- 12

7.11671

87.

'7

27.

307. 1

C4 .

67.0
87.0

87.0
87.1

b.77

-74

7'-C

73

.7v 4

.3 .7

754

'73C

J .4

- 76

8570
70

0-~ '7

o3 77

U'3

75

8 73
.73 '

W3 J

.. 4. 72

8571

3., J14

73 -'7

8.74
85. 75

O.j .1

AD. 74

-7 4'.

3435

94.3

C

84.3

8A

MLI

0'4.42

'-7' .7-3

-14 .74

* C

O. DLI

h

E,3

3.;

K. 5

"'-7 -7

j C.3

4.

C44

S.4 A

0. 4 2

4i '3

CLI

84 22

34. 2

84'

C.7I

4' W

-4

A 44~

29.6 39.7 39.7 396Z
no : T_7 79.

.39.6397 9 .7 37

9SE 3 9 .7 3 9 .8 33i.
'2 C 7( 7 7Q '7'

.. 7

9.9 3E 9.
e3'.5 3't7; 39,7 E-- S7

5-97 .79

E -4

336= 336. 306396

33.5 39:39i ..

no '-~ 129 7 3.79 6

'0 C.5 3 3q, n.7 '; 7 7r;

."6 379 .7 ~3' .7

in. C' 7 3C.

333 . 9.7.7'3
no4.4

1-4 09.7 9. 9
359.5c 3:7 377

71- C 7 r C ) '¼ 7 F
.2J 14.C, J7.

35 39. 7 39. -

A L '7.J-'

4 3 3

34 70"9
.44.n

7,, r :,

3"5 E343~ 2.7.'

C ' 7.7 C C '

7 . .; 'LI' O

4.. 2 '5~Z2 4 =

C C '' .7 17 n,'

'-, .4 Z 6 L

n .70 - -- p

0' c~ C

-- 2 7 32'. 7

I e 7 01.1:

3 C

L7.53 Z7~ 17

I-7 22'

:j,.5... 3 2.3' 3'2

32 EL32 E 32.7 4'

.4

.4.

'4

'-75, - -

'-''.1'-.

777, .5 1

'-7

C0, N

Tested By I"o __ lat- .4.i - 3 ~ ' ~ ,L

170± 1-4-- _______o



AMPACITY TEST, JOB NUMBER 93=-501, SAMPLE NUMBER 3=5O01=09 DATA FILE 3069M0'-3,d1

POSITION 2 POSITION 3 -POSITION AVERAGES-
T2mx T2mn T3mx T3mn Tlavg T2avg T3avg

P§j ON 1
T W Tlmn

00( 1 '7. 4
30. 1 73.4
90.0 79.4
30.0 79.4
0.1 79.4

90.1 79.4
90.0 79.4
90.1 79.4
90.0 79.4
90.1 79.4
90.0 79.5
90.0 79.4
90.1 79.4
30.1 79.4
90.1 79.4
30.1 79.5
30.0 79.5
90.1 79.5
90.1 79.4
90.1 79.5
9i0.1 79.5
90.1 79.4
90).1 79.4
30. 1 79.5

*'. 79.5
90.2 79.5
90. 1 79.5
90. 1 79.5
O. 1 79.5
30. 1 79.5
9. 1 79.5
'- 79.5
90.0 79.5
9.1R 79.5
90.1 79.5
90.0 79.5
90.1 79.4
90.0 79.4
90.1 79.5
90.0 79.4
90.0 79.5
30.1A 79.5
90.0 79.4

930. 1 79.4590.1 79.5
40.1 79.4
0.1 79.4
0. 1 79.5

90.1 79.5
90.1 79.4
90.1 79.5
90.1 79.5
90.1 79.4
90.1 79.4
90.1 79.5
90.1 79.5
90.1 79.5
90.1 79.5
90, 1 79. 4
90. 1 79. 5

90.4
90.5
90.5
90.5
90.5
90.5
90.5
90.5
90.5
30.4
90.5
90.5
90.4
9O.4
90.5
90.4
930,54
90.5
90.4
90.4
90. 6
4O 6
30.6
9O.4
'-30.4
90.64
90.4
90.4
90.4
90.5
90.6
90.5
90.5
90.5
90.6
90.6
90.5
90.4
90.5
90.5
90.5
90.4
90.4
90.5

90.6
90.4
90.4
30.6
90.4
90.4
90.5
90.5
90.4
90.4
90.4
90.4
90.4
90.4
30.4

81.1
81.1
81.1
81.2
81.1
81.1
81.2
81.1
81.1
81.0
61.2
81.2

81.121.1
61. I

&1.181.2

31.181.1

81.1

81.281. 2

81.181.1
81.2
81.1
81.1
81. .
81.1

81.2

81.2
31.2
81.2
81.2
81.2
81.281.1
81.1
81.2
21.2
81.1
81.1
61.1
81.181.1
31.1
81.1
81.1

81.2i

81.1

81.2
81.1
81.2
81.1
81.0
81.1

1l.4
91.4
91.4
931.3
91.4
91.3
91.3

91.4
91.5
91.4
31 .4
91.3
31.3
91.4
31.4
91.3
31.4
91.3
91.5
91.5

'31.4
91.4

91.549;71.4
91.5

'31.4
91.4
91.4
91.5
91.4
91.3
91.4
91.5

91.4
31.4
91.4
91.4
9l.4
'31.3
91.3
'31. 4
91.4
91.4
91.4
91.4
91.3
91.4
91.4
91.3
91.3
91. 4
91.3
9'1.4
91.3
931.3
91.3
'31.3

d4. 2.
82.28U..

32.2
82.2I82.32.1

U.L

82.2)

b4 . 2

82.

62.1

82. 2

24. 1

52.1

84.2

2.

84..1

52.2

84.4

824. 2.

82.2
82.1
82.2
82.2
82.2
82.1
82.2

821
62.1

&2.2
82.2
22.2
82.2
82.1
82.2
82.1
32.1
82.1
82.2
82.1
82.1
892.1
82.1

82.1
82.2

82.0

84.50
84.53
84.52
84.51
84.50
84.53
84.53
84.51
84.52
84.51
84.53
84.53
84.51
24.54
84.54
24.55
84.54
64.54
84.54
84.55
84.54
84.55
84.54
84.53
84.55
94.57
84.59
84.56
84.54
84.55
84.56
84.56
84.55
84.56
84.55
84.56
84.56
84.53
84.54
84.53
84.53
84.54
84.53
84.54
84.53
34.56
84.56
84.55
84.56
24.55
84.54
84.53
84.54
84.53
84.57
84.54
84. 56
84.5~4
84.53
84.55

84. 62
84.65
84.64
84.64
64. 63
84.65
84.64
84.63

84.66
24.61
84.64
84.65
64.61
24. 63
84.65
34.63
64.65
d4.60
64.65
84.63
84.63
24.69
84. 69
84.7!
84.64
84.66
84.70
84.64
84.65
84.63
84.66
84.69
84.67
84.67
34.68
84.70
i4.69
84.64
84.62
24.66
54.65
34.65
64.62
34.62
84. 66
84.63
84.63
34.62
84. 68
24. 61
84.61
24.66
84.65
84.62
84.64
84.63
84.63
84.62
84.63
84.62

AVG
Twave SLOPE

85. 9

85. -'85.28

85. 21
85. '

85.273

S5.26
85. 311

85. 30
85, 28
85.29

25. 29

85 37

65.33
85. 31
8 5. 33
Si.34
95. 3"

65.29
85.32
85.32
25.33

85.33
85.34
85.3285.32
85.32

85. 28

85.30
Br. nn

85.31

Si4. 2
85'. 2785.28
85.29
85.30
85.28OJ

85.28
85. 27

25.28

85.81
85.26
as.28
25.29
85.2985. 30

85.26
85.26

85.30

8s.26
85.29

85 2785.26
85.27
85.24

84.80
84.82
84.31
84.81
84.80
84.82
84.81
84.81
84. 82
84. 80
84.81
24.22
84.80
24.22
84.83
34.22
84.62
84.21
84.83
84.83
34.53
84.85
&4.85
84.87
84.84
84.85
84.87
34.34
84.84
84.83
84.85
84.85
84.83
84.84
84.94
84.86
84.86
84.82
84.81
84.33
84.82
84.82
84.81
34.82
84.82
84.85
84.63
84.81
84.85
84.81
84.81
84.82
84.82
84.82
84.82
64.82
84.82
84.81
84.81
84.80

(0.05
0.04
0. 03,0.
0. f0
0.01
0. 00

-0.00
-0.01
-0 01
-0.01

-f0 02

-. (11t~

-0. 02
0. K

.OI01-0. 0f

0. 01

0.&0

0.00
IJ 1)L

0.01
0.0

0. 01

0.02
0.01
0.02

0.03
0.03
0.03
0. 04
0. 04
0. 04
0. 04
0. 04
0.04
0.04
0. 04
0.04
0. 04
0. 04
0. 04
0.04
0. 04
0.04
0. 04
0. 03
0. 03
0.03
0. 02
0.02
0. 02

0.01
O.01
0.00

AMPERES
lb Iw IT I' TIME

AMBIENT TEMPERATURE
Taml Tam2 Tam3 Taav

393.39 40.5 40.3 40.2
39.3 40.5 40.3 40.2
39.9 40.5 40.3 40.2
39.9 40.4 40.2 40.1
39.8 40.5 40.1 40.1
39.8 40.5 40.3 40.
39.9 40.6 40.2 40.
39.9 40.5 40.3 40.
39.8 40.4 40.3 40.2.
39.8 40.4 4f. 3 40. .
39.8 40.4 40.2 40.2

39.9 40.3 40.24f!.430. 40.3 40.3 40.2
39.9 40.5 40.3 40.2
39.8 40.3 40.2 40.1
39.9 40.4 40.3 40.2
40.0 40.4 40.3 40.2

3.9 40.5 40.2 40.2
39.8 40.4 40.3 40.2
03. '40.4 40.3 40.2

40.0 40.4 40.2 40.2
39.9 40.4 40 .3 40.2

39.8 40.4 40.3 40.2
40.0 40.4 40.3 40.2
40.0 40.4 40.2 40.2
39.9 40.4 40.2 40.2
39.93 40.4 40.3 40.2
39.9 40.4 40.3 40.2
39.9 40.4 40.2 40.2
39.9 40.4 40.2 40.2
39.9 40.4 40.3 40.2
39.9 40.4 40.2 40.2
39.8 40.4 40.2 40.2
39.9 40.3 40.2 40.1
39.9 40.5 40.2 40.1
39.9 40.4 40.21 40.2
39.8 40.4 40.2 40.2
39.9 40.3 40.2 40.2
39.9 40.4 40.0 40.1
39.9 40.4 40.2 40.1
39.8 40.3 40.2 40.1
39.8 40.3 40.2 40.1
39.8 40.3 40.1 40.1
39.8 40.3 40.1 40.1
39.8 40.2 40.1 40.0
39.8 40.2 40.1 40.0
39.8 40.3 40.2 40.1
39.8 40.3 40.1 40.1
39.8 40.4 40.1 40.1
39.9 40.3 40.1 40.1
39.8 40.3 40.1 40.1
39.7 40.4 40.1 40.1
39.8 40.4 40.1 40.1
39.8 40.3 40.1 40.1
39.8 40.3 40.1 40.1
39.8 40.3 40.1 40.1
39.8 40.3 40.1 40.1
39.8 40.3 40.0 40.1
39.8 40.3 40.0 40.1

COMMENTS

0

Tested By , aDate 3 Reviewed B Date (-2 3

H-13

33.37 33.49 33.29 33.34
33.25 33.37 33.30 33.24
33.333.3.45 33.32 33.29
33.25 33.35 33.33 33.22
33.46 33.59 33.42 33.39

33.36 33.53 33.46 33.36
33.41 33.53 33.3933.37
33.38 33.54 33.48 33.40
33.41 33.53 33.37 33.34
33.30 33.46 33.40 33.33
33.43 33 57 33.40 33.39
.33.33 33.51 33.45 33.31
33.39 33.51 33.37 33.35
33.36 33.50 33.45 33.37
33.45 33.55 33.40 33.40
33-38 33.55 33.49 33.43
33.40 33.55 33.38 33.35
33.33 33.53 33.42 33.38
33.43 33.58 33.42 33.41

33.42 33.53 33.40 33.42
33.47 33.62 33.46 33.46
33.52 33.65 33.49 33.46
33.51 33.61 33.44 33.43
33.54 33.52 33.48 33.4 2
33.48 33.44 33.42 33.38
33.50 33.48 33.44 33.40

3346 33.42 33.41 33.32
33 30 33.42 33.39 33.31
33.27 33.41 33.41 33.31
33.19 33.35 33.33 33.24
33.24 33.41 33.38 33.26
33.34 33.42 33.38 33.28
33.35 33.42 33.38 33.29
33.36 33.44 33.38 33.31
33. 29 33.36 33.32 33.21
33.28 33.34 33.28 33.18

33.12 33.25 33.32 33.12
33.12 33.27 33.25 33.13
33.12 33.26 33.34 33.18
33.28 33.38 33.36 33.24
33.22 33.32 33.40 33.20
33.33 33.38 33.35 33.24
33.30 33.36 33.44 33.29
33.37 33.42 33.38 33.32
33.26 33.33 33.42 33.21
33.34 33.35 33.36 33.23
3324 33 2833.37 33.20

33 38 33.393 33.38 33.29
33.30 33.33 33.42 33.22
33.36 33.35 33.35 33.29
33.31 33.33 33.33 33.26
33.32 33.36 33.35 33.23

33.40 33.40 33.38 33.28
33.46 33.48 33.44 33.39
33.44 33.46 33.40 33.34
33.41 33.40 33.38 33.30
33.36 33.35 33.36 33.27
33.32 33.31 33.31 33.22

33.33 33.32 33.31 33.24
33.40 33.37 33.36 33.29

13:48
13: 493
13:50
13:51
13:52
13:53
13:54
13:55
13:56
13:57
13: 58
13: 559
14:00
14:01
14:02
14:03
14:04
14:05
14:06
14:07
14:08
14:09
14:10
14: .1
14:12
14:13
14:14
14:15
14:16
14:17
14:18
14:19
14:20
14:21
14:22
14:23
14:24
14:2514:26
14:27
14:28
14:29
14:30
14:31
14:32
14:33
14:34
14:35
14:36
14:37
14:38
14:39
14:40
14:41
14:42
14:43
14:44
14:45
14:46
14:47



APAftity TtPi J NM N P2 =001. W§MP NUMAIR 3=0B01=0B DVAT FlLE Wn§16,00l

PU1ITION 2 PUMTION 3 .YUITIUN 0VHRAGES.
T2ax T2mn T3ax T3mn Tlavg T2avg T3avg

PHIT1ON I
O Tiean

9. 1 793.5

930.0 79.59Q. 1 73.5
0. 0 794.4

90.1I 79.4

90.1 79.4
90.1 79.590. I79.5

90Q.1 793.590.1 79. 5
90.1 79.4

90.1 7S94
90.1 793.491.0. 0 79. 4

90. I 79.4
9Q.0 79.4

90.0 73.9
90.,0 79,q'30.1 79.4

90.o 79.4
i'O.0O 79.4

9O.0 79.4
90.0 79..4

a.36 O l.

90.0 79.4
89.9 79.4

89.9 799.90. 79.4
90.0 79.4

90.0 79.4
90.0 79.4
90.0 79.3
89.9 79.4
90.0 79.4
s89. 79.4
90.0 79.4
89.9 79.4
90.0 79.4
89.9 79.4

89 .9 79.3

89.9 79.4

29.3 73.4

90. 0 79. 4

30.0 79.4mc. 79. 4
90.0 79.4

69. 9 799. 3

90.0 79.4
90. 0 79.4

69. 9 79. 4
90. 0 79, 4

89A. 79. 3
G9. 79. 4

soa 79.4

90.4
9,0.5
90.5

,0 4

90.5
90.4
90.4
90.5
°-0.4
90.4
90.4
90.4
90.4
'90.5
'30.3
90.3
90.4
90.4
90.4
90.4
30.4
90.4
90.5
9.3

30.4
9. 43)43
9O.3

90.4
0. 430 4

O30

90.4
90.3
90.4
90.4
90.3
90.3
90.3
90.2
90.4
90.3
90.3
90.4
90.390.4'

90.4
90.4
90. 4
90.4

30. 4
30.

90. 3
90.
30.

B 1 2i

81.1
0' I

ui,.

61.1

81.2
81.1
81.1
81.1

8!,2

81.1
81.181.1

81.1
81.0
21.0
81.0
81.1
81.1
61.1
61.1
81.1

8~ I .

61.0

Si. 10

81.1

81.0
82.181.0
81.1

81.0
81.1
80.9

81.0
81.0
81.0
81.0
81.0
81.0
81.1
81.0
81.1
81.0
81.1
81.0
81.1
81.0
81.1
81.1
81.0
81,1
81.0J

81.0
80.3

31 4
314

91 .4
913.
31.4
31s4
314
91.4
'31.4
91.3
91.4
91.3
91.3
91.4
91.4

1.3
31.3

341
1 4

il.3

13

91.3
91.3
91.2

91.3
91.3
91.2
91.3
91.3
91.3

91.3
91.2
931.3
91.3
91.3

91.2
91.291. 2

91.3'31.2
91.3
91.2
91.3
31.3
91.3
91.3
91.3

991.3

91.3

82.18 2
a2

U.

dI

a2.

8.0

82.2

82. 1
82.1
82.1

91. 0

82.0
82.2
82.0

682.

82.0

821. I

s22.
82.1
'o2.1
82.1

82.0

82.0
22.1
62.1
82.1
82.1
82.1
82,0
82.0

82.0
82.0
82.0
82.0
82.1
82.1
84.!1
81.Q

82.0

22.0

84.53
84.92
84.54
84.54
84.55
84.53
84.55
84.53
84.
84.53
84.51
84.54
84.53
84.51
84.50
84.50
84.50
84.42
64.49
24.50
84.49
24.43
E4.49
84.50
64.46
34.43
84.46
24.47
84.44
24,45
84.44
84.46
84.47
84.46
84.46
84.45
84.45
84,45
84.44
84.44
34.44
84.42
84.43
84.43
84.43
84. 44
84.45
84.46
84.46
84.44
84.43
84.44
64.45
84.46
84.47
84.47
84.46
84.44
84.44
84.44

94.61
84.66
84.66
84.61
34.65
84.64
84.63
84.82
84.63
84.62
84.62
84.61
84.59
84.60
84.62
84.52
84.57
84.59
64.57
24. 6u

84.60d

8t6o
84.57
84.61
84.54

64.60
84.58
64.53
84.54
64.57
84.58
84.53
84.57
84.51
84.57
84.52
84.58
84.57
84.53

3 4.561

84.50

84.49
84.54
84.53
84.52
64. 54
84.52
84.58
84.51
84.55
24.56
84.54
24.523
84.57
84.53
84.51
84. 52
84. 52
84.50

85. 28
QC. '30S
85.29
85.28
35.24

0U.
85.27
85.28

85.28
85. 27
85.25
85.25
85.24
85.21
85.22
25.25

OJ.

as.21

85 As2
85.23
5. 2

85.2L1

as.L

85.17
85.20
85.21
85.15
85.17
85.16
85.19
85.19
85. 18
85. 18
85.18s
85.16
85. 17
85. 14
C85. 17

8515

85.14
85.1t7
85. 19

8516
85. 18
85. 18
85. 14
25.13

Eli.

85.20

25.16

85.15
85.12
85.18
85.17

AMBIENT TEMPERATURE
SLOPE Tail Tam2 Tam3 Taav lb

AVG
Twave

84.90
84.82
84.33
84.31
84.81
84.31
84.3284.81
84.30
84.8284.580
84.31"
84.79H

84. 72
84.79
84.76
84.76
84.72
84.76
84.77
84.76

84.77
84. 75

84. 3
d4.
84. 7'
84.1

84 ja

84.7i

84.75

34.
84.71
84.73
84.72
84.74
84.73

84.71
84.70

84.692

84. 71
84.
84.71
84.71
84.72j

84.74
84.70
84. 72

84.71

a4.74
84.74
84. 70
84.71
84.71
84.71
34.70

-0.Qo'
-0. 0'
0C 00-0Q01
01Q.Q

-0 02
-0
-00

00

-0 04
-0.04

-0 04-O .d4

-0, 060 O

-0 07

-0 07
006
-Qo

-0 .02-Q.6
-d.Q9

I 08

-0 10
-Q1Q9
-lsQ

-0 10

-0.1
011

0 11
-0. 1
-0. 14
-Q.12

-0. 1

-0J. 1
-0.14
-0.14
-0. 14
-0.14
-0.14

-Co. 14
-0.14
-0.14
-0.14

-. 14

0J.1-0,1
0-1.1
-o.!
-Q.1
0J 1 Z

AMPERES
Iw Ir I'

39.8 40.3 40.1 40.1
19 ' 40.3 40.1 40.1
.Nf 3 40 '3 40.1 40.1
J8 Q 2 4Q. 4QI39 40.2 40.1 40.1
39,8 40. 3 4Q0. 40.1

4. 340.2'O. 40.1
P3 E40 40.4 40.1
C9 8 40.4 40.2 40.1
39.9 4P.2 40.2 40.1

39.8 40.3 40.2 40.I
339.8 40. 40.1 40.1
.9 40.' 40.1 40.1

39.8 4040.2 40.1
39.40 440.2 40.2
39,3 340. 40.1 40.1
39.8 40.3 40.2 40.1

39,3 4Q.4 4f' '3 40Q.2
39.9 40.3 40.2 40.2
39.9 40.4 40.2 40.2
3.8 40.4 40. 40.1
3. 3 40.4 40Q2 40Q2
3 9.9 40.4 40.2 40.2
39.3 40.4 40.2 40..
39.9 40,4 4Q0. 40.1
39.9340.4 402 3402

40.0 40.4 40.3 40.2
39.8 40.4 40.2 40.1
39.8 40.4 40.2 40.1
40.0 40.4 40.1 40.2
40.0 40.4 40.2 40.2
39.9 40.4 40.3 40.2
39.9 40.4 40.1 40.1
39.9 40.4 40.1 40.1
39.9 40.4 40.2 40.2
40.0 40.4 40.2 40.2
4Q0. 40.4 40.4 40.2
39.9 40.3 40.1 40.1
39.9 40.4 40.3 40.2
39.7 40.4 40.3 40.1
40.0 40.4 40.3 40.2
39.9 40.4 40.3 40.2
39.9 40.4 40.2 40.2
39.8 40.4 40.2 40.1
39.9 40.5 40.3 40.2
39.9 40.4 40.3 40.2
39.9 40.4 40.3 40.2
40.0 40.4 40.3 40.2
40.0 40.4 40.3 40.2
40.0 40.4 40.2 40.2

40.0 40.4 40.3 40.2
39.4 40.4 40.3 40.2

39.9 40.'- 40.3 40.2
40.0 40.5 40.3 40.2
40.0 40.5 40.3 40.3
40.0 40.5 40.3 40.3
40.0 40.5 40.3 40.3
39.9 40.5 40.3 40.2
40.0 40.5 40.3 40.3

40.0 40.5 40.4 40.3

COMMENTS

Tested Byc!g Date 4-2-513 Reviewed By v-z Date -27

H-14

33. 38 33.37 3 Z.6 .27
33.36 33.36 33.35 33.23
33.375 33.34 33, 4 .2
33.294 33.28 3'3.63.2
33.36 3.9 33

33.26 33.24 3'3 133 331
33 34 33<.33 33.3 n33.2
33.23 33.28 33.34 33.21

33.38 33.40 33.34 33.27
33.30 33.34 33.393 33.27
3'3.34 33.38 33.34 33.26

"' 1 } ,' 1' H " 1',

,,R, ,; )J,) x! z ,w {

33.26 33.301 33.28 33.19
33,33 33.37 33.34 33.29

33.20 33.22 33.20 33.13
33 27 33.24 33.23 33.19

33.12 33.13 3'3.in 33.07
33.20 33.19 33.14 33!11
33.31 33.29 3326 33.24
33.29 33.24 33.24 '3,17
33.31 33.27 33.24 33.20

33.25 33.20 33.1 33n.14
3.28 33.24 3 3.4.U

33,334 33.' 3 30 3w3 'J.4
'33.1 33.20 33.29 33.19
33 23o 3 7 33.367 33.21

33.04 33.10 33.17 33.05
33.17 33.18 33.12 33.10
3,.07 33.12 33.22' 33.09

33.26 33.24 33.24 33.20
33.2633.2433.24 33.9

33.26 33.24 33.23 33.17
33.34 33.30 33.30 33.27
33.28 33.2733.2733.20

33.25 33.24 33.21 33.22
33.24 33.20 33.18 33.16

33.30. 33.25 33.24 33.27
33.25 33.22 33.33 33.19
33.35 33.30 33.30 33.26
33.24 33.28 33.34 33.25
33.35 33.34 33.32 33.33
33.21 33.20 33.27 33.23
33.31 33.28 33.28 33.29
33.20 33.20 33.31 33.19
33.41 33.38 33.37 33.35

33.34 33.32 33.40 33.35
33.44 33.36 33.36 33.35
33.34 33.25 33.25 33.23
33. 3 33.22 33.22 33.23
33.32 33.19 33.16 33.21

33.41 33.20 33.25 33.26
33.42 33.24 33.30 33.26
33.40 33.24 33.28 33.29
33.43 33.28 33.33 33.30
33.38 33.25 33.39 33.33

33.44 33.28 33.32 33.35
33.24 '-309 33.26 33.21
33.39 33.24 33.30 33.31
33.34 33.21 33.40 33.33
33.42 33.26 33.33 33.36

TI ME

14:48
14:49
14:50
14:51
14:52
14:53
14:54
14:55
14:56
14:57
14.58
14:59
15:00
15:01
15:02
15:03
15:04
15:06
15:07
15:08
15:09
15:1015:11
15:12
!5:13
15:14
5: 15

15:16
15: 17
15:18
15:19
15:20
15:21
15:22
15:23
15:24
15: 25
15:26
15:27 7
15:28
15:29
15:3Q
15:31
15:32
15:33
15:34
15:35
15:36
15:37
15:38
15:33
15:40
15:41
15:42
15:43
15:44
15:45
15:46
15: 47



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-09 DATA FILE 3p6gnoO9.001

POSITION 2 POSITION 3 POSITION AVERAGES-
T2mx T2mn T3mx T3mn Tlavg T2avg T3avg

POSITION I
T,1 Tmn

89.9 79.4
89.9 79.4
89.9 79. 4
89.9 79.3
83.9 79.3
90.0 79.4
90.0 79..4
89.9 79.4
90.0 79.4
90.0 79.4
90.0 79.4
89.9 79.4

89.9 79.4

90.0 79.4
90.0 79.5
90.0 79.4
90.0 79,4
89.9 79.4
89.9 79.4
90.1 79.4

90.1 79.5
90.0 79.4
90.0 793,
89.9 7.
90.0 79.5
90.1 79.5
9 0. 79.5
90.1 79.4

90.0 73.5
89. 79.4

90.0 79.5
90.0 79.5
90.0 79.4

90.0 79.4
90.0 79.5
90.1 79.5
90.1 79.4
90.1 79.5
H.o 0 7aS

90.1 79.5
90.1 79.590. 1 79.5

9o.0 79.5
90.0 79.5
90.0 79.5
90.1 79.5
90.0 79.590.1 79.6

90.3
90.3
90.3
90.4
90.4
90.4
90.4
90.4
90.4
90.3
90.3
90.3
90.4
90.4
90.3
90.3
90.3
90.3
90.4
90.4
90.3

§0:490.4
90. 4

90.5
90.5
90.3
90.3
90. 4

90.3
90.4
90.3
30.3

90.3
90.5
90.4
90.4
90.3
90.5
90.4
90.4
90,3
90.3
90.3
90.3
90.3
90.3
90.5
90.5
90.4
90.3
90.4
90.3

90.3
90..4
'90.3
90.4
90.4

61.0
21.1
81.121.1
a8.0
81.0
81.0
81.0
81.1

81.0
81.0
81.0
81.1
81.1
81.1
81.1
81.1
81.0
81.1
81.1
81.0

81.0
81.1
81.2
81.1
81.1
61.0;
81.1
81.,0
81.1
81.1
81.1
8l.1

81.1
81.2
81.1
81.1
81.1
81.1
81.1
81.2
81.1
81.1
81.1
81.1
81.0
81.1
81.2
81.1
81.1
81.0
81.2

81.1

81.1

81.1
81.2
81.i

91.2
91.3
91. 2
91.3
91.3
91.3
91.3
91.3

91.3
91.
91.3dls;

91 .391.3

31.3
91.2
91.3

91.3

91.4
91491.2

91.3
91.3
91.4

31.3
91.2
31.3

91'2

91.3

91.3
91.2
91.3

91.4
91.3
91.491.4
91.3
91.3
931.3

91.3
91.3
91.3

91.2
91.3
91.4
91.3

91.3
91.4
91.3

81.5
231.9
62.0
82. 1
82.1
82.1
82.1

82.1

62.1

8'0
82. U

82.1

2. 1
8 .0
B2.0
82.0
82.1

82. 1232.0

82.1

82.,1

82.1

821. 1

82.0

82.0
62.1
82.2
82.0
82.0
820
82.0
82.1
8£,

bb.

uL.U

821
82.1

82.1

22.2

64.42
84.46
84.46
84.47
64.45
24.46
84.46
84.47
64.49
84.46
84.46
84.46
84.47
84.46
84.47
84.47
84.45
84.46
84.46
84.49
84.50
§4: i§
84.50
84.50
84.53
84.49
24.43
84.49
84.51
84.50
84.51
84.53
84.51
84.52
84.52
84.50
84.53
84.53
84.50
84.52
84.52
84.52
84.52
84.50
84.53
84.53
84.53
84.52
84.55
84.53
84.56
84.54
84.53
84.56

84.53
84.53
24.54
84.55
24.55

s4.50
24.54
84.`5

84.56
84.57
84.56
84.57
64.59
84.53
84.51
84.53
84.57
84.57
84.54
84.54
84.53
84.54

84.60
84.59
B 4.55

84.55
84.61
84.61
84.60
84.56
84.55
84.53
64.56
84.61
84.57
8. 57
64.59
24.56
84.61
84.61
84. 61
84.57
84.63

84.62
04.Q 7
84.58
84.58
84.59
84.59
84.59
84.64
84.61
84.61
84.57
84.63

84.58

84.58
84.Lo
84.59
64.63
84.63

65.16
85.15
65.14
85.12

65. 16~
85.19
85.21
85.21
85.20
85.18
65.17

85.18
85.19
85.18
85.16
85.21
85.21
85.193
85.2!

85. 2

5. 18
85.21
85.20

U4

85.20

65.20
35.21
85.23
85.26
35. 25L
85.21
85.24

CC. '21

85.21
25,21
nC, L.

85.24
nr nr
O.J. LU
85.22
85.21
85.26
85.23
85.19
85.23
85.23
8 5d. £3

85.26
85.22

85.24
85.27

AVG
Twave

84.69
24.72
84.72
v4.74
84.73
84.74
84.74
84.75
84.76
84.72
84.71

84.74
84.74
24. -7484.73
24.73
84.72
84.74
84.75
84.76
84.75

84.75
84.78
24.79
84.77
84.74
84.75
84.76
64.78
34,72
84.77
84.76
84.77
84,76
84.78
84.80
84.80
84.76
84.79

84.79
84.77
84.78
84.78
84.79
84.78
84.77
84.82.n
84.79
84.78
84.78
84.80

84.79

84.79
84.79
84.79
84.61
24.82

AMBIENT TEMPERATURE
SLOPE Tail Tam2 Tam3 Taav

-0.12 4O.0 40.4 40.3 40.2
-0.12 40.0 40.5 40.3 40.3
-0.11 40.1 40.5 40.2 40.3
-. ,11 40.0 40,5 40.4 40.3
-0.10 40.0 40.6 40.4 40.3
-0.09 40,0 40.5 40.5 40.3
-0.08 40.0 40.5 40.4 40.3
-0.08 40.0 40.5 40.4 40.3
-0.07 40.0 40.5 40.4 40.3
-0.06 40.1 40.5 40.4 40.4
-0.06 40.1 40.5 40.4 40.3
-0.05 40.0 40.6 40.5 40.3
-0O05 40.0 40.5 40.3 40.3
-0,04 40.1 40.6 40.4 40.4
-0,04 40.1 40.5 40.5 40.3
-0,03 40.1 40.6 40.5 40.4
- .03 40.1 40.5 40.3 40.3
-Oa03 40.1 40.5 40.3 40.3
-0 02 40.2 40.6 40.4 40.4
-0,01 40.1 40.6 40.3 40.3
-0.01 40.1 40.6 40.4 40.4

&8 483 4Gi#8: 48:5 48:1
0.01, 40.1 40.6 40.5 40.4
0.02 40.1 40.6 40.5 40.4
0.03 40.1 40.5 40.5 40.4
0.04 40.2 40.7 40.5 40.5
0.04 40.2 40.7 40.5 40.5
0.04 40.'2 40.6 40.5 40.4
0.04 40.2 40.6 40.5 40.4
0.05 40.1 40.6 40.4 40.4
u.06 40.2 40.6 40.4 40,4
0.06 40.1 40.6 40.6 40.4
0.06' 40.1 40.7 40.6 40.5
0.06 40.2 40.7 40.6 40.5
0.07 40.2 40.6 40.4 40.4
0.07 40.2 40.7 40.5 40.5
0,07 40.2 40.7 40.6 40.5
0.08 40.0 40.6 40.5 40.4
0.0 40.2 40.6 40.6 0.5
0.08 40.1 40.7 40.4 40.4
0.02 40.2 40.7 40.5 40.5
0.0O 40 .2 40.7 40.6 40.5
v.08 40.2 40.6 40.5 40.5
0.08 40.2 40.7 40.5 40.5
0.08 40.2 40.8 40.7 40.b
0.08 40.3 40.8 40.6 40.5
0.08 40.1 40.6 40.5 40.4
0.08 40.2 40.8 40.5 40.5
0.08 40.2 40.7 40.5 40.5
0.08 40.2 40.7 40.6 40.5
0.08 40.3 40.7 40.6 40.5
0.08 '40.3 40.7 40.5 40.5
0.03 40.3 40.8 40.5 40.5

0.09 40.3 40.7 40.6 40.6 33.39 33.19 33.26 33.38

(.013
0.09
0.08
0.08
0.02

40.4 40.8 40.6 40.6
40.2 40.8 40.7 40.6
40.3 40.8 40.7 40.6
40.2 40.8 40.6 40.5
40.3 40.7 40.5 40.5

33.34 3.16 33.22 33.34
33.40 33.26 33.26 33.39
33.50 33.35 33.33 33.50
33.42 33.29 33.38 33.42
33.48 33,29 33.26 33.40

COMMENNTS

Tested B, Date j - Reviewed By Date _-_-_ _

H-15
06-01-1993

AMPERES
lb Iw Ir I'

33.33 33.20 33.37 33.30
33.42 33.27 33.36 33.34
33.41 33.24 33.35 33.32
33242 33.26 33.35 .32
33.38 33.23 33.32- 33.30y
3342 33.30;f 33.36 33.35
33.47 33.34 33.39 33.40
33.49 33.34 33.39 33.3S
'.7. '" 3".. 3a.14 33.19 33.16
3.44 33.28 33.33 33.39
33.37 33.22 33.28 33.33
33.30 33.15 33.34 333Q
33.40 33.22' 333333.31
33.32 33.16 33.37 33.29

33.5233.34 33. 45 33.47
22.34 33.21 33.43 33.37
33.45 33.30 3.39 32.40
33.39 33.22 33.34 33.34
33.42 33.21 33.34 33.3

33.44 33.24 33.36 33.35
33.50 33.34 33.43 33,46

/ '23.40 ;2.Sff-; 8 - ~~ X,4 3 q .33:4

33.42 33.25 33.31 33.38

33.44 33.27 33.32 33.36
33.36 33.24 33.30 33.30
33.45 33.32 33.38 23.41
33.40 33.29 33.36 33.41
33.37 33.27 33.45 33.43
33.46 33.36 33.42 33.44
33.35 33.24 33.42 33.36
33.47 33.32 33.39 33.40
33.34 33.25 33.40 33.38
33.42 33.31 33.36 33.43
33.40 33.28 33.32 33.40
33.27 33.16 33.23 33.27
33.31 3.19 33.2
33.38 33.24 33.31 33.35
33.45 33.31 33.37 33.38
33.36 33.21 33.28 33.35
33.42 33.26 33.33 33.34

33.42 23.2 3333332
33.37 33.24 33.31 33.36
33.34 33.24 33.38 33.4122.33 33.23 33.38 33.36
AA . mr7 ,L Iz^^* ,

33.43 33.27 23.30 33.41
33.40 33.22 33.24 33.43
33.3 33.23 33.36 33.36
33.43 33.27 33. 30 313.40

340 33II. 2 21 33.27 33.3
3336 3,23.26 333

33.44 33.2433.3033.38
33.44 33.26 33.32 33.43
33.42 33.22 33.28J33.3

TIME

15:48
15:49
15:50
15:51
15:52
15:53
15:54
15:55
15:56
15:57
15:58
15:59
16:00
16:01
16:02
16:03
16:04
16:05
16:06
16:07
16:08

16:11
16:12
16:13
16:14
16:15
16:16

16:17
16:18
16:19
16:20
16:21
16:22
16:23
16:24
16:25
16:26

16:29

16:3.9

16: 40

16:31
16:33
16:34
16:35
16:36
16:37
16:38
16:39
16:40
16:41

16:42

16:43
16:44
16:45
16:46
!6:47

30.1
90.0
90.1
90.0
30. 1

79.5
79.5
795.
79.5
79.5



AMPACITY TEST. JOB ?

POSITION I POSITION 2
Tb Tw Tr Tb Tw Tr

NUMBER 93-0501. SAMPLE NUMBER 93-0501-05 DATA FILE 3p3c6905.001

POSITION 3 POSITION AVERAGE AVG
Tb Tw Tr Tlav T2av T3av Twave

AMBIENT TEMPERATURE
SLOPE Tail Tau2 Tam3 Taav

P 90.3 90.5 89.7 90.3 90.8 89.4 89.3 90.3 89.83 90.27 89.64 89.91
* 90.3 90.6 89.8 90.4 90.8 89.2 89.0 90.4 89.77 90.31 89.54 89.87

88.7 90.4 90.6 89.7 90.3 90.8 89.3 89.2 90.4 89.86 90.26 89.62 89.91
88.6 90.3 90.4 89.8 90.5 90.9 89.4 89.1 90.2 89.78 90.39 89.57 89.92
88.6 90.4 90.6 89.7 90.3 90.8 89.4 89.3 90.3 89.85 90.26 89.66 89.93
88.5 30.2 90.5 89.8 90.5 90.8 89.1 89.0 90.4 89.74 90.38 89.50 89.87
88.5 90.3 90.6 B9.8 90.4 90.8 89.2 89.1 90.4 89.78 90.33 89.56 89.89
88.5 90.2 90.6 89.9 90.5 90.9 89.2 89.0 90.4 89.78 90.44 89.51 89.91
88.6 90.4 90.6 89.7 90.3 90.8 89.4 89.3 90.3 89.87 90.25 89.69 89.94
88.5 90.3 90.6 89.8 90.5 90.9 89.2 89.0 90.4 89.78 90.41 89.53 89.91
88.6 90.3 90.6 89.9 90.6 90.9 89.2 89.1 90.4 89.81 90.46 89.55 89.94
88.7 90.4 90.5 89.7 90.4 90.9 89.4 89.3 90.3 89.86 90.31 89.67 89.95
88.7 90.4 90.5 89.7 90.3 90.8 89.4 89.3 90.3 89.87 90.30 89.68 89.95
88.6 90.3 90.5 89.8 90.4 90.8 89.3 89.3 90.4 89.80 90.32 89.67 89.93
88.6 90.3 90.5 89.9 90.6 90.9 89.3 89.0 90.4 89.78 90.46 89.55 89.93
88.5 90.3 90;6 89.8 90.4 90.9 89.3 89.1 90.3 89.82 90.39 89.56 89.93
88.7 90.3 90.5 89.7 90.5 90.9 89.4 89.2 90.2 89.85 90.37 89.60 89.94
88.5 90.4 90.6 89.7 90.4 90.7 89.2 89.2 90.4 89.86 90.27 89.60 89.91
88.7 90.4 90.5 89.7 90.5 90.8 89.3 89.3 90.4 89.85 90.32 89.67 89.95
88.6 90.3 90.5 89.9 90.6 90.9 89.3 89.0 90.4 89.78 90.46 89.58 89.94
88.6 90.3 90.6 89.9 90.6 90.9 89.2 89.1 90.3 89.81 90.46 89.54 89.94
88.6 90.3 90.5 89.8 90.6 90.9 89.3 89.1 90.3 89.80 90.46 89.56 89.94
88.7 90.4 90.5 89.7 90.5 90.9 89.4 89.3 90.2 89.86 90.35 89.62 89.95
88.6 90.3 90.4 89.8 90.6 90.9 89.3 89.1 90.3 89.76 90.43 89.53 89.91
88.6 90.4 90.5 89.7 90.4 90.8 89.5 89.4 90.3 89.86 90.26 89.70 89.94
88.6 90.3 90.5 89.8 90.6 90.9 89.4 89.2 90.3 89.82 90.44 89.62 89.96
88.7 90.4 90.5 89.9 90.5 90.9 89.4 89.1 90.3 89.88 90.43 89.59 89.97
88.7 90.5 90.6 89.7 90.4 90.9 89.3 89.4 90.3 89.92 90.33 89.67 89.97
88.7 90.3 90.5 89.9 90.6 91.0 89.3 89.1 90.4 89.84 90.52 89.61 89.99
88.8 90.5 90.6 89.8 90.4 90.8 89.4 89.4 90.3 89.96 90.35 89.71 90.01
88.7 90.4 90.6 89.9 90.7 91.0 89.4 89.2 90.4 89.89 90.54 89.64 90.02
88.7 90.4 90.7 89.8 90.7 90.9 89.5 89.5 90.4 89.93 90.47 89.79 90.06
88.6 90.4 90.6 89.9 90.5 90.8 89.4 89.2 90.5 89.88 90.40 89.70 89.99
9 90.4 90.7 90.0 90.7 91.0 89.5 89.2 90.4 89.92 90.55 89.69 90.05
- 90.4 90.6 89.8 90.5 90.8 89.4 89.3 90.5 89.95 90.39 89.73 90.02
8XG 90.3 90.6 89.9 90.6 90.9 89.3 89.2 90.5 89.84 90.50 89.63 89.99
88.7 90.3 90.5 89.9 90.6 91.0 89.4 89.1 90.3 89.86 90.50 89.62 89.99
88.6 90.5 90.6 89.7 90.3 90.8 89.4 89.4 90.4 89.91 90.28 89.74 89.97
88.6 90.3 90.5 89.8 90.4 90.8 89.4 89.1 90.4 89.81 90.33 89.65 89.93
88.6 90.3 90.6 89.9 90.4 90.8 89.2 89.1 90.4 89.86 90.38 89.61 89.95
88.5 90.3 90.5 89.9 90.5 90.8 89.4 89.1 90.4 89.79 90.41 89.64 89.95
88.7 90.4 90.6 89.8 90.5 91.0 89.4 89.2 90.3 89.89 90.44 89.65 89.99
88.7 90.4 90.6 89.8 90.5 91.0 89.3 89.2 90.3 89.88 90.43 89.61 89.97
88.7 90.4 90.6 89.7 90.4 90.9 89.4 89.4 90.3 89.92 90.34 89.70 89.99
88.6 90.4 90.6 89.7 90.3 90.8 89.5 89.3 90.3 89.86 90.25 89.70 89.94
88.6 90.3 90.5 89.8 90.6 91.0 89.4 89.1 90.3 89.82 90.43 89.61 89.95
88.5 90.2 90.5 89.8 90.5 90.9 89.3 89.0 90.3 89.76 90.41 89.54 89.90
88.5 90.4 90.6 89.6 90.3 90.7 89.4 89.3 90.3 89.83 90.20 89.67 89.90
88.5 90.2 90.5 89.8 90.5 90.9 89.3 89.0 90.3 89.73 90.39 89.55 89.89
88.5 90.2 90.4 89.8 90.5 90.9 89.3 89.0 90.2 89.72 90.39 89.50 89.87
88.6 90.2 90.5 89.8 90.5 90.9 89.2 89.1 90.3 89.77 90.40 89.50 89.89
88.6 90.3 90.4 89.6 90.4 90.8 89.4 89.3 90.2 89.77 90.26 89.61 89.88
88.5 90.3 90.4 89.6 90.2 90.7 89.4 89.3 90.3 89.75 90.16 89.64 89.85
88.6 90.2 90.4 89.8 90.5 90.9 89.3 89.0 90.2 89.74 90.38 89.50 89.87
88.6 90.3 90.5 89.6 90.4 90.8 89.3 89.3 90.2 89.80 90.27 89.61 89.89
88.6 90.3 90.4 89.7 90.4 90.8 89.4 89.3 90.2 89.77 90.30 89.63 89.90
s8.6 90.4 90.5 89.6 90.3 90.8 89.3 89.3 90.3 89.82 90.22 89.63 89.89
88.5 90.2 90.5 89.8 90.4 90.8 89.1 89.0 90.4 89.72 90.34 89.51 89.86
88.5 90.2 90.5 89.8 90.5 90.9 89.2 89.0 90.3 89.72 90.38 89.50 89.87
88.5 90.3 90.5 89.8 90.4 90.8 89.2 89.0 90.3 89.75 90.30 89.51 89.86

-0.03
-0.05
-0.06
-0.06
-0.07
-0.08
-0.09
-0.09
-0. 09
-0.09
-0. 08
-0.08
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.07
-0.06
-0.06
-0. 06
-0.05
-0.04
-0.04
-0.03
-0.01
-0.01
0.00
0.01
0.01
0.01
0.01
0.00
0.00
0.01
0.01
0.02
0.03
0.03
0.03
0.04
0.04
0.04
0.03
0.03
0.03
0.02
0.01
0.01
0.01
0.00

-0.00
.-0.01
-0.02

39.9 40.2 40.3 40.1 63.96
39.8 40.2 40.3 40.1 64.10
39.8 40.2 40.3 40.1 64.10
39.9 40.3 40.4 40.2 63.98
39.9 40.3 40.3 40.2 64.15
39.9 40.3 40.3 40.2 64.15
39.8 40.2 40.4 40.1 64.19
39.9 40.2 40.3 40.1 64.18
39.8 40.3 40.3 40.1 64.25
39.9 40.2 40.3 40.1 64.49
39.9 40.3 40.4 40.2 64.27
39.8 40.2 40.3 40.1 64.04
39.8 40.2 40.4 40.1 64.48
39.8 40.3 40.3 40.1 64.22
39.8 40.2 40.3 40.1 64.21
39.8 40.2 40.3 40.1 63.97
39.8 40.2 40.3 40.1 64.02
39.8 40.1 40.3 40.1 64.08
39.8 40.2 40.3 40.1 63.84
39.8 40.2 40.3 40.1 64.16
39.8 40.2 40.3 40.1 63.84
39.8 40.2 40.2 40.1 64.14
39.8 40.1 40.2 40.0 64.07
39.8 40.2 40.3 40.1 64.01
39.7 40.1 40.3 40.1 64.16
39.7 40.1 40.2 40.0 64.44
39.7 40.1 40.2 40.0 64.31
39.7 40.0 40.2 40.0 64.36
39.7 40.1 40.2 40.0 64.46
39.7 40.0 40.2 40.0 64.28
39.8 40.0 40.2 40.0 64.52
39.7 40.1 40.2 40.0 64.19
39.8 40.1 40.2 40.0 64.33
39.7 40.1 40.2 40.0 64.28
39.7 40.1 40.1 40.0 64.18
39.7 40.1 40.1 40.0 64.18
39.7 40.0 40.2 40.0 63.99
39.7 40.1 40.2 40.0 64.00
39.7 40.1 40.2 40.0 63.93
39.7 40.0 40.1 40.0 64.11
39.7 40.0 40.1 39.9 64.14
39.7 40.1 40.2 40.0 64.18
39.7 40.0 40.2 40.0 64.20
39.6 40.0 40.1 39.9 64.11
39.6 40.0 40.2 40.0 63.88
39.7 40.0 40.2 39.9 63.70
39.7 40.1 40.1 40.0 63.96
39.7 40.0 40.2 40.0 63.76
39.7 40.0 40.1 39.9 64.00
39.7 40.0 40.1 39.9 63.87
39.6 40.0 40.2 39.9 64.18
39.7 40.0 40.2 40.0 64.04
39.7 40.1 40.1 40.0 64.17
39.7 40.1 40.2 40.0 64.22
39.7 40.1 40.2 40.0 64.04
39.7 40.1 40.2 40.0 64.20
39.7 40.1 40.2 40.0 63.98
39.7 40.0 40.2 40.0 64.14
39.7 40.0 40.1 39.9 64.00
39.7 40.1 40.2 40.0 63.94

COMMENTS

Tested Byj -dO . -Date 6 -ZO- 47 Reviewed By 7z°e"az O Date

06-20-1993
H-16

lb
AMPERES

1w Ir I ' TIME

63.92
64.01
63.96
63.99
64.13
64.17
64.17
64.16
64.13
64.20
64.22
64.07
64.33
64.20
64.08
64.14
64.18
64.24
64.07
64.36
64.10
64.33
64.29
64.22
64.40
64.47
64.38
64.50
64.55
64.38
64.56
64.23
64.31
64.27
64.20
64.15
64.08
63.99
64.01
64.16
64.18
64.19
64.23
64.17
63.94
63.83
63.98
63.85
64.06
63.90
64.26
64.10
64.23
64.36
64.22
64.29
64.15
64.20
64.12
64.00

64.18 64.30
64.05 64.26
64.06 64.27
63.99 64.23
64. 15 64.43
64.14 64.36
64.23 64.40
64.19 64.33
64.10 64.44
64.38 64.53
64.18 64.39
64.22 64.34
64.16 64.58
64.08 64.37
63.80 64.17
63.95 64.18
63.97 64.25
63.99 64.30
64.09 64.20
64.15 64.34
64.05 64.13
63.99 64.28
63.86 64.24
63.78 64.15
63.93 64.39
64.17 64.47
64.10 64.35
64.41 64.57
64.24 64.44
64.31 64.45
64.28 64.50
64.11 64.28
64.15 64.34
64.11 64.23
64.02 64.22
63.98 64.12
64.06 64.09
63.86 64.07
64.07 64.10
63.96 64.12
63.99 64.14
64.06 64.24
64.12 64.27
64.05 64.21
63.90 64.06
63.92 63.89
63.85 64.01
63.93 64.03
63.89 64.04
63.76 63.93
64.04 64.23
63.91 64.19
64.05 64.35
64.13 64.35
64.22 64.35
64.12 64.39
64.16 64.29
64.02 64.22
63.89 64.09
63.80 64.03

12:51
12:52
12:53
12:54
12:55
12:56
12:57
12:58
12:59
13:00
13:01
13:02
13:03
13:04
13:05
13:06
13:07
13:08
13:09
13:10
13:11
13:12
13:13
13:14
13:15
13:16
13:17
13:18
13:19
13:20
13:21
13:22
13:23
13:24
13:25
13:26
13:27
13:28
13:29
13:30
13:31
13:32
13:33
13:34
13:35
13:36
13:37
13:38
13:39
13:40
13:41
13:42
13:43
13:44
13:45
13:46
13:47
13:48
13:49
13:50



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-05 DATA FILE 3p3c6g05.001

POSITION I POSITION 2 POSITION 3 POSITION AVERAGE
Tb Tv Tr Tb Tv Tr Tb Tv Tr Tlav T2av

8 0.3 90.5 89.6 90.3 90.8 89.3 89.2 90.2 89.81 90.24
8A 90.3 90.6 89.8 90.4 90.7 89.3 89.0 90.4 89.76 90.28
88.6 90.3 90.5 89.8 90.5 90.9 89.4 89.1 90.2 89.79 90.38
88.6 90.2 90.4 89.7 90.5 90.9 89.3 89.1 90.2 89.75 90.36
88.6 90.3 90.5 89.6 90.3 90.7 89.2 89.3 90.2 89.82 90.19
88.6 90.2 90.4 89.7 90.4 90.8 89.3 89.1 90.2 89.74 90.33
88.6 90.3 90.5 89.6 90.3 90.8 89.3 89.3 90.2 89.79 90.24
88.5 90.3 90.4 89.6 90.2 90.7 89.2 89.2 90.3 89.75 90.14
88.5 90.3 90.5 89.6 90.2 90.7 89.3 89.3 90.3 89.77 90.14
88.5 90.2 90.4 89.8 90.5 90.9 89.3 89.0 90.3 89.70 90.39
88.6 90.3 90.4 89.7 90.4 90.8 89.4 89.2 90.2 89.78 90.30
88.6 90.4 90.5 89.6 90.3 90.8 89.4 89.3 90.3 89.81 90.23
88.5 90.3 90.6 89.8 90.4 90.7 89.2 89.1 90.4 89.78 90.30
88.5 90.4 90.6 89.7 90.3 90.7 89.3 89.3 90.4 89.84 90.25
88.5 90.3 90.5 89.8 90.4 90.8 89.3 89.2 90.5 89.75 90.37
88.5 90.3 90.5 89.9 90.5 90.9 89.4 89.1 90.4 89.77 90.43
88.6 90.4 90.6 89.9 90.5 90.8 89.4 89.3 90.5 89.86 90.38
88.6 90.3 90.5 89.9 90.6 91.0 89.4 89.1 90.4 89.83 90.52
88.6 90.3 90.6 89.9 90.6 90.9 89.4 89.2 90.5 89.85 90.44
88.7 90.4 90.6 89.8 90.6 91.0 89.4 89.2 90.4 89.90 90.48
88.7 90.5 90.6 89.7 90.4 90.8 89.4 89.4 90.4 89.93 90.30
88.7 90.3 90.5 89.8 90.6 91.0 89.4 89.2 90.3 89.83 90.46
88.7 90.3 90.6 89.9 90.6 91.0 89.4 89.2 90.4 89.86 90.50
88.6 90.4 90.7 89.7 90.3 90.8 89.4 89.4 90.5 89.88 90.28
88.6 90.4 90.6 89.7 90.4 90.8 89.5 89.4 90.4 89.86 90.28
88.7 90.5 90.6 89.7 90.4 90.9 89.5 89.5 90.3 89.93 90.34
88.6 90.4 90.5 89.9 90.6 90.9 89.4 89.2 90.5 89.84 90.49
88.6 90.4 90.5 89.8 90.4 90.8 89.4 89.4 90.5 89.86 90.36
88.6 90.4 90.6 89.8 90.4 90.8 89.4 89.4 90.5 89.85 90.33
88.6 90.5 90.5 89.7 90.4 90.8 89.6 89.4 90.4 89.88 90.31
88.7 90.3 90.5 89.9 90.6 91.0 89.4 89.1 90.4 89.82 90.50
88.6 90.4 90.7 89.8 90.4 90.8 89.3 89.3 90.5 89.90 90.31
8Q.a 90.4 90.6 89.8 90.4 90.8 89.3 89.2 90.5 89.82 90.33

90.3 90.5 89.8 90.5 91.0 89.5 89.2 90.3 89.81 90.44
8 090.3 90.5 89.8 90.6 91.0 89.2 89.1 90.3 89.82 90.46
88.6 90.4 90.5 89.6 90.3 90.8 89.4 89.4 90.4 89.85 90.23
88.5 90.3 90.5 89.8 90.4 90.8 89.4 89.2 90.4 89.76 90.33
88.6 90.3 90.5 89.7 90.5 91.0 89.4 89.2 90.3 89.83 90.40
88.7 90.4 90.6 89.7 90.5 90.9 89.4 89.3 90.3 89.87 90.37
88.5 90.2 90.5 89.8 90.6 91.0 89.3 89.1 90.4 89.76 90.46
88.6 90.3 90.6 89.8 90.6 91.0 89.2 89.1 90.4 89.80 90.45
88.6 90.3 90.6 89.8 90.6 91.0 89.3 89.2 90.3 89.82 90.47
88.5 90.4 90.6 89.7 90.3 90.7 89.3 89.3 90.4 89.82 90.22
88.5 90.2 90.4 89.8 90.5 90.9 89.3 89.1 90.4 89.72 90.39
88.4 90.2 90.4 89.7 90.3 90.7 89.2 89.1 90.4 89.67 90.26
88.4 90.2 90.4 89.7 90.4 90.7 89.2 88.9 90.3 89.65 90.30
88.5 90.2 90.4 89.7 90.4 90.8 89.1 88.9 90.3 89.68 90.33
88.5 90.2 90.4 89.7 90.4 90.8 89.3 88.9 90.2 89.69 90.33
88.6 90.2 90.4 89.7 90.5 90.9 89.1 89.1 90.2 89.75 90.34
88.4 90.2 90.4 89.7 90.4 90.8 89.2 89.0 90.4 89.69 90.30
88.6 90.4 90.5 89.6 90.3 90.7 89.2 89.3 90.2 89.81 90.19
88.5 90.3 90.5 89.6 90.3 90.8 89.5 89.3 90.3 89.78 90.20
88.6 90.4 90.5 89.6 90.3 90.7 89.4 89.3 90.3 89.83 90.20
88.5 90.3 90.5 89.8 90.5 90.8 89.2 89.1 90.4 89.77 90.38
88.5 90.2 90.5 89.8 90.5 90.9 89.4 89.1 90.3 89.75 90.41
88.6 90.4 90.5 89.7 90.4 90.8 89.4 89.3 90.3 89.84 90.29
88.5 90.3 90.5 89.7 90.3 90.7 89.2 89.2 90.4 89.77 90.25
88.5 90.3 90.5 89.8 90.4 90.8 89.4 89.1 90.4 89.73 90.31
88.5 90.3 90.6 89.8 90.4 90.8 89.2 89.1 90.4 89.78 90.35
88.5 90.3 90.5 89.7 90.3 90.7 89.3 89.2 90.4 89.80 90.26

AV6 AMBIENT TEMPERATURE
T3av Twave SLOPE Taal Taa2 Taa3 Taav

89.56 89.87
89.56 89.87
89.56 89.91
89.52 89.88
89.57 89.86
89.50 89.86
89.59 89.87
89.55 89.81
89.61 89.84
89.56 89.88
89.61 89.90
89.68 89.91
89.57 89.88
89.66 89.92
89.65 89.92
89.64 89. 95
89.73 99.99
89.66 90.00
89.69 89.99
89.65 90.01
89.71 89.98
89.63 89.98
89.64 90.00
89.73 89.96
89.79 89.98
89.77 90.01
89.70 90.01
89.76 89.99
89.75 89.98
89.80 90.00
89.62 89.98
89.70 89.97
89.69 89.95
89.66 89.97
89.57 89.95
89.71 89.93
89.67 89.92
89.62 89.95
89.69 89.98
89.60 89.94
89.56 89.94
89.64 89.98
89.71 89.92
89.59 89.90
89.56 89.83
89.47 89.81
89.42 89.81
89.48 89.83
89.47 89.85
89.52 89.84
89.56 89.86
89.69 89.89
89.70 89.91
89.54 89.90
89.60 89.92
89.66 89.93
89.62 89.88
89.65 89.90
89.58 89.91
89.66 89.91

-0.03
-0.05
-0.05
-0. 06
-0.06
-0. 08
-0. 09
-0.10
-0.11
-0.12
-0.12
-0.12
-0.12
-0.12
-0.12
-0.12
-0.11
-0.10
-0.10
-0.09
-0. 08
-0.07
-0.07
-0.07
-0.06
-0.05
-0. 04
-0.03
-0.02
-0.01
0.01
0.02
0.03
0.05
0.06
0.06
0.07
0.08
0.08
0.08
0.09
0.10
0.10
0.11
0.10
0.09
0.OB
0.07
0.06
0.04
0.04
0.03
0.02
0.02
0.01
0.01
0.01

-0.00
-0.01
-0.02

39.6 40.0 40.2
39.7 40.1 40.1
39.7 40.0 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.0 40.2
39.7 40.0 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.0 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.0 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.0 40.2
39.7 40.1 40.2
39.6 40.1 40.2
39.8 40.2 40.3
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.2
39.7 40.1 40.3
39.7 40.1 40.3
39.7 40.1 40.3
39.7 40.1 40.2
39.8 40.1 40.3
39.7 40.1 40.2
39.8 40.2 40.2
39.7 40.1 40.3
39.8 40.1 40.3
39.7 40.1 40.3
39.7 40.1 40.2
39.8 40.1 40.3
39.8 40.2 40.3
39.8 40.2 40.2
39.7 40.1 40.3
39.8 40.2 40.3
39.8 40.1 40.3
39.7 40.1 40.3
39.8 40.2 40.3
39.8 40.1 40.3
39.8 40.2 40.2
39.8 40.1 40.3
39.8 40.2 40.3
39.8 40.2 40.3
39.8 40.2 40.3
39.8 40.2 40.3
39.8 40.2 40.3
39.8 40.2 40.3

40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.1
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.1
40.0
40.1
40.0
40.0
40.1
40.1
40.0
40.0
40.1
40.0
40.0
40.1
40.1
40.0
40.1
40.1
40.1
40.1
40.1
40.1
40.1

lb
AMPERES

1w Ir

64.04 64.05 63.91 64.17
64.26 64.27 64.08 64.32
64.20 64.19 64.02 64.24
63.92 63.92 64.02 64.08
64.08 64.14 64.01 64.28
63.92 64.01 63.90 64.09
64.21 64.27 64.15 64.40
64.22 64.32 64.19 64.47
64.10 64.24 64.13 64.38
64.34 64.39 64.24 64.42
64.13 64.20 64.26 64.37
64.38 64.44 64.26 64.55
64.25 64.39 64.39 64.45
64.44 64.45 64.24 64.52
64.44 64.46 64.24 64.47
64.40 64.42 64.21 64.38
64.60 64.60 64.36 64.58
64.55 64.63 64.32 64.54
64.19 64.24 64.11 64.21
63.97 64.12 64.22 64.19
64.11 64.16 64.04 64.26
64.11 64.18 64.25 64.31
64.38 64.40 64.31 64.43
64.46 64.46 64.38 64.56
64.56 64.74 64.28 64.6B
64.54 64.70 64.26 64.67
64.41 64.57 64.09 64.38
64.28 64.29 64.13 64.34
64.02 64.11 64.21 64.22
64.18 64.22 64.09 64.32
63.93 64.07 64.15 64.14
64.24 64.30 64.14 64.35
64.16 64.20 64.09 64.27
64.08 64.17 64.05 64.22
64.08 64.16 64.06 64.21
63.87 64.04 64.20 64.24
64.10 64.23 64.18 64.33
63.94 64.12 64.33 64.28
64.06 64.27 64.24 64.40
64.08 64.32 64.23 64.33
64.10 64.36 64.28 64.39
63.96 64.16 64.12 64.20
64.03 64.22 63.99 64.29
63.92 64.08 63.83 64.09
63.51 63.73 63.74 63.88
63.70 63.80 63.63 63.88
63.85 64.02 64.02 64.12
64.18 64.25 64.10 64.37
64.14 64.19 64.07 64.33
64.27 64.35 64.17 64.44
64.32 64.36 64.20 64.58
64.41 64.44 64.31 64.65
64.26 64.38 64.20 64.53
63.96 64.13 64.24 64.26
64.19 64.28 64.18 64.37
64.22 64.33 64.15 64.48
64.22 64.31 64.14 64.43
64.18 64.29 64.12 64.38
64.21 64.36 64.18 64.43
64.20 64.34 64.20 64.48

I' TIME

13:51
13:52
13:53
13:54
13:55
13:56
13:57
13:58
13:59
14:00
14:01
14:02
14:03
14:04
14:05
14:06
14:07
14:08
14:09
14:10
14:11
14:12
14:13
14:14
14:15
14:16
14:17
14:18
14:19
14:20
14:21
14:22
14:23
14:24
14:25
14:26
14:27
14:28
14:29
14:30
14:31
14:32
14:33
14:34
14:35
14:36
14:37
14:38
14:39
14:40
14:41
14:42
14:43
14:44
14:45
14:46
14:47
14:48
14:49
14:50

COMMENTS

.0
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AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-05 DATA FILE 3p3c6905.001

POSITION 1 POSITION 2 POSITION 3 POSITION AVERAGE AVG
Tb Tv Tr Tb Tw Tr Tb Tw Tr Tlav T2av T3av Twave

AMBIENT TEMPERATURE
SLOPE Tail Ta.2 Tam3 Taav

AMPERES
lb Iv Ir I'

86 3 90.6 89.8 90.5 90.9 89.4 89.1 90.4 89.79 90.40 89.67 89.95 -0.02
88. 0 4 90.6 89.7 90.5 91.0 89.4 89.3 90.3 89.86 90.40 89.68 89.98 -0.02
88.7 90.3 90.6 89.8 90.6 91.0 89.5 89.2 90.3 89.85 90.45 89.67 89.99 -0.01
88.6 90.4 90.6 89.7 90.3 90.8 89.4 89.4 90.4 89.88 90.25 89.75 89.96 -0.02
88.6 90.3 90.5 89.9 90.6 90.9 89.2 B9.1 90.4 89.78 90.45 89.56 89.93 -0.02
88.7 90.3 90.5 89.8 90.5 91.0 89.3 89.3 90.3 89.83 90.40 89.66 89.96 -0.03
88.5 90.3 90.5 89.8 90.4 90.8 89.3 89.2 90.5 89.75 90.34 89.64 89.91 -0.03
88.6 90.2 90.5 89.9 90.6 91.0 89.4 89.2 90.4 89.75 90.47 89.66 89.96 -0.04
88.6 90.4 90.5 89.7 90.3 90.8 89.5 89.4 90.3 89.85 90.28 89.74 89.96 -0.05
88.6 90.3 90.5 89.9 90.6 90.9 89.2 89.1 90.4 89.78 90.43 89.58 89.93 -0.05
88.6 90.3 90.5 89.9 90.6 91.0 89.4 89.2 90.4 89.78 90.46 89.67 89.97 -0.06
88.6 90.3 90.5 89.8 90.6 91.0 89.4 89.2 90.3 89.78 90.47 89.64 89.96 -0.06
88.7 90.3 90.5 89.7 90.5 90.9 89.3 89.3 90.3 89.82 90.39 89.65 89.95 -0.06
88.6 90.4 90.5 89.7 90.3 90.8 89.3 89.3 90.4 89.82 90.25 89.68 89.92 -0.06
88.6 90.3 90.5 89.9 90.6 90.9 89.2 89.0 90.4 89.78 90.46 89.57 89.94 -0.07
88.7 90.3 90.5 89.8 90.5 91.0 89.3 83.2 90.3 89.85 90.40 89.61 89.95 -0.06
88.6 90.4 90.6 89.6 90.3 90.8 89.3 89.3 90.4 89.88 90.25 89.67 89.93 -0.06
88.6 90.4 90.6 89.7 90.3 90.7 89.4 89.3 90.4 89.84 90.23 89.71 89.93 -0.05
88.6 90.3 90.6 89.8 90.6 91.0 89.4 89.1 90.4 89.81 90.45 89.65 89.97 -0.04
88.7 90.4 90.6 89.7 90.4 90.9 89.5 89.3 90.3 89.87 90.32 89.70 89.96 -0.03
88.6 90.4 90.6 89.7 90.3 90.8 89.3 89.3 90.4 89.85 90.25 89.66 89.92 -0.03
88.6 90.3 90.5 89.8 90.5 91.0 89.5 89.2 90.3 89.81 90.43 89.68 89.97 -0.02
88.6 90.3 90.6 89.8 90.5 90.9 89.4 89.1 90.4 89.80 90.42 89.65 89.96 -0.01
88.7 90.4 90.5 89.7 90.5 90.9 89.4 89.3 90.3 89.83 90.37 89.69 89.96 -0.01
88.6 90.4 90.6 89.7 90.3 90.8 89.3 89.3 90.4 89.89 90.24 89.67 89.93 -0.00
88.6 90.4 90.6 89.7 90.4 90.8 89.4 89.3 90.3 89.88 90.29 89.68 89.95 0.01
88.6 90.3 90.6 89.8 90.6 91.0 89.3 89.1 90.3 89.80 90.46 89.58 89.95 0.02
88.5 90.3 90.5 89.8 90.4 90.8 89.3 89.2 90.5 89.76 90.33 89.67 89.92 0.02
88.7 90.4 90.5 89.7 90.4 90.9 89.4 89.3 90.3 89.83 90.33 89.68 89.94 0.03
88.6 90.3 90.5 89.8 90.6 90.9 89.4 89.1 90.4 89.80 90.44 89.63 89.96 0.04
88.6 90.2 90.5 89.8 90.5 90.9 89.3 89.1 90.4 89.74 90.43 89.61 89.93 0.04
88.6 90.3 90.4 89.7 90.4 90.9 89.4 89.3 90.3 89.79 90.30 89.67 89.92 0.04
88.6 90.4 90.5 89.6 90.3 90.7 89.3 89.4 90.3 89.80 90.20 89.66 89.89 0.04
8P0.4 90.4 89.6 90.3 90.8 89.2 89.3 90.3 89.80 90.23 89.61 89.88 0.04
8 0.3 90.5 89.7 90.3 90.7 89.3 89.1 90.4 89.76 90.23 89.61 89.86 0.04
881 90.3 90.6 89.8 90.5 90.8 89.4 89.1 90.5 89.77 90.40 89.67 89.94 0.04
8B.6 90.4 90.5 89.7 90.3 90.8 89.3 89.4 90.4 89.82 90.24 89.70 89.92 0.04
88.6 90.2 90.5 89.8 90.6 90.9 89.4 89.0 90.4 89.74 90.44 89.60 89.93 0.05
88.6 90.3 90.6 89.9 90.6 91.0 89.4 89.2 90.4 89.80 90.48 89.67 89.98 0.06
88.7 90.4 90.6 89.7 90.3 90.8 89.3 89.3 90.4 89.87 90.27 89.66 89.93 0.06
88.5 90.3 90.6 89.8 90.3 90.8 89.4 89.2 90.5 89.82 90.28 89.69 89.93 0.06
88.5 90.3 90.6 89.9 90.5 90.9 89.3 89.1 90.5 89.81 90.42 89.63 89.95 0.07
88.5 90.3 90.7 89.8 90.4 90.8 89.4 89.2 90.5 89.81 90.37 89.70 89.96 0.07
88.6 90.4 90.6 89.7 90.3 90.7 89.3 89.3 90.4 89.86 90.23 89.69 89.93 0.07
88.5 90.3 90.7 89.8 90.4 90.8 89.4 89.2 90.5 89.85 90.33 89.68 89.95 0.07
88.6 90.3 90.6 89.9 90.6 91.0 89.4 89.2 90.4 89.84 90.47 89.67 89.99 0.06
88.6 90.4 90.6 89.7 90.3 90.8 89.3 89.3 90.4 89.88 90.26 89.68 89.94 0.05
88.6 90.4 90.6 89.7 90.3 90.8 89.4 89.3 90.5 89.88 90.27 89.71 89.95 0.04
86.6 90.4 90.6 89.7 90.3 90.8 89.4 89.3 90.5 89.86 90.27 89.74 89.96 0.04
88.6 90.3 90.7 89.9 90.5 90.9 89.3 89.1 90.5 89.85 90.42 89.64 89.97 0.03
88.6 90.3 90.7 89.9 90.6 91.0 89.5 89.1 90.5 89.86 90.49 89.71 90.02 0.03
88.6 90.3 90.6 89.9 90.6 91.0 89.5 89.2 90.4 89.83 90.48 89.68 90.00 0.03
88.6 90.4 90.5 89.7 90.3 90.8 89.4 89.4 90.4 89.86 90.28 89.74 89.96 0.03
88.5 90.3 90.5 89.8 90.4 90.8 89.4 89.2 90.5 89.79 90.34 89.71 89.94 0.02
88.6 90.4 90.6 89.7 90.4 90.9 89.3 89.4 90.4 89.88 90.30 89.72 89.97 0.03
88.6 90.3 90.5 89.9 90.6 91.0 89.4 89.1 90.5 89.79 90.49 89.65 89.98 0.03
88.6 90.3 90.6 89.8 90.6 90.9 89.5 89.1 90.5 89.82 90.44 89.70 89.99 0.02
88.5 90.3 90.6 89.8 90.5 90.9 89.3 89.1 90.5 89.81 90.39 89.65 89.95 0.02
88.7 90.4 90.6 89.7 90.5 91.0 89.3 89.2 90.3 89.88 90.38 89.58 89.95 0.02
88.6 90.4 90.6 89.6 90.3 90.8 89.3 89.3 90.4 89.89 90.26 89.67 89.94 0.01

39.8 40.2 40.3 40.1 64.02 64.24 64.36 64.37
39.9 40.2 40.3 40.1 64.22 64.34 64.26 64.50
39.8 40.2 40.3 40.1 63.92 64.07 64.20 64.24
39.8 40.2 40.3 40.1 64.34 64.38 64.34 64.61
39.8 40.2 40.3 40.1 64.27 64.33 64.21 64.40
39.8 40.2 40.3 40.1 64.32 64.36 64.24 64.50
39.8 40.2 40.3 40.1 64.19 64.22 64.11 64.35
39.8 40.1 40.3 40.1 63.88 63.98 64.10 64.10
39.8 40.2 40.3 40.1 64.29 64.34 64.22 64.51
39.8 40.2 40.3 40.1 64.09 64.24 64.36 64.36
39.8 40.2 40.3 40.1 64.16 64.27 64.20 64.36
39.8 40.2 40.3 40.1 64.18 64.22 64.18 64.36
39.8 40.2 40.3 40.1 64.18 64.26 64.19 64.40
39.8 40.2 40.3 40.1 64.13 64.20 64.17 64.39
39.8 40.2 40.3 40.1 64.10 64.16 64.16 64.26
39.8 40.2 40.3 40.1 64.14 64.12 64.12 64.32
39.8 40.2 40.3 40.1 63.85 63.93 64.11 64.22
39.8 40.2 40.3 40.1 64.12 64.20 64.10 64.38
39.8 40.2 40.3 40.1 64.02 64.07 64.00 64.15
39.8 40.1 40.3 40.0 64.17 64.21 64.13 64.38
39.7 40.1 40.2 40.0 64.25 64.30 64.19 64.42
39.8 40.2 40.3 40.1 64.39 64.45 64.33 64.54
39.8 40.1 40.2 40.0 64.22 64.24 64.18 64.31
39.8 40.2 40.2 40.1 63.90 63.93 64.14 64.18
39.7 40.1 40.2 40.0 64.07 64.11 64.06 64.25
39.7 40.1 40.2 40.0 63.83 63.98 64.12 64.17
39.7 40.0 40.2 40.0 64.07 64.17 64.07 64.18
39.8 40.1 40.2 40.0 64.24 64.21 64.16 64.31
39.8 40.1 40.2 40.0 64.12 64.10 64.04 64.27
39.8 40.0 40.2 40.0 64.03 63.99 64.00 64.09
39.7 40.0 40.1 40.0 63.96 64.03 64.18 64.12
39.7 40.0 40.1 40.0 64.09 64.10 64.05 64.24
39.7 40.0 40.1 40.0 63.97 64.08 64.22 64.29
39.7 40.0 40.1 40.0 64.02 64.10 64.03 64.24
39.7 40.0 40.2 40.0 64.15 64.19 64.13 64.30
39.6 40.0 40.1 39.9 64.24 64.25 64.23 64.29
39.7 40.0 40.1 39.9 64.25 64.25 64.25 64.39
39.7 40.0 40.1 40.0 64.29 64.35 64.30 64.37
39.7 40.0 40.1 39.9 64.21 64.30 64.26 64.30
39.7 40.0 40.1 39.9 64.04 64.13 64.33 64.32
39.6 40.0 40.1 39.9 64.20 64.27 64.22 64.32
39.7 40.0 40.2 39.9 64.12 64.15 64.18 64.19
39.6 40.0 40.1 39.9 64.09 64.11 64.11 64.15
39.7 40.0 40.1 39.9 64.11 64.18 64.14 64.28
39.7 40.0 40.1 39.9 64.28 64.28 64.25 64.35
39.7 40.0 40.1 39.9 64.28 64.30 64.27 64.31
39.7 40.0 40.1 39.9 64.24 64.28 64.43 64.46
39.7 40.0 40.2 39.9 64.33 64.28 64.24 64.40
39.6 40.0 40.1 39.9 64.16 64.12 64.31 64.28
39.6 40.0 40.1 39.9 64.39 64.23 64.28 64.31
39.6 40.0 40.1 39.9 64.38 64.21 64.24 64.26
39.7 40.0 40.1 39.9 64.25 64.23 64.12 64.21
39.6 40.0 40.1 39.9 64.17 64.28 64.17 64.32
39.7 40.0 40.1 39.9 64.12 64.24 64.36 64.31
39.6 40.0 40.1 39.9 64.09 64.20 64.16 64.26
39.7 40.0 40.1 39.9 64.03 64.23 64.43 64.25
39.6 40.0 40.0 39.9 64.14 64.24 64.21 64.21
39.7 40.0 40.1 39.9 64.02 64.14 64.16 64.16
39.6 40.0 40.1 39.9 64.06 64.10 64.21 64.23
39.6 40.0 40.1 39.9 63.96 64.06 64.12 64.19

COMMENTS

Tested By DateO-2-(-.3 Reviewed By C o g Date .- 21-23

H-18
06-20-1993

TIME

14:51
14:52
14:53
14:54
14:55
14:56
14:57
14:58
14:59
15:00
15:01
15:02
15:03
15:04
15:05
15:06
15:07
15:08
15:09
15:10
15:11
15:12
15:13
15:14
15:15
15:16
15:17
15:18
15:19
15:20
15:21
15:22
15:23
15:24
15:25
15:26
15:27
15:28
15:29
15:30
15:31
15:32
15:33
15:34
15:35
15:36
15:37
15:38
15:39
15:40
15:41
15:42
15:43
15:44
15:45
15:46
15:47
15:48
15:49
15:50



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-06 DATA FILE 3p~c~gOS.002 06-19-1993 H- 19

POSITION I POSITION 2 POSITION 3 POSITION AVERAGE AVG AMBIENT TEMPERATURE AMPERES
Tb Tw Tr Tb Tw Tr Tb Tw Tr Tlav T2av T~av Twave SLOPE Tail Tam2 Tam3 Taav Ib Iw Ir It TIME
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-' " ') 04- -4- J1
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4 04
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-4 44
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AMPACITY TEST. JOB NUMBER 93-0501. bRI¶VLL NUflULX 'JJ-f~l-ib IHIH tALC. OH)JLoyU.VUL. vu-IL:. 1...

H--20

POSITION 1 POSITION 2 POSITION 3 POSITION AVERAGE AVG AMBIENT TEMPERATURE AMPERES

Tb Tw Tr Tb Tw Tr Tb Tw Tr Tlav T2av T~av Twave SLOPE Tail Taa2 TamS Taav Ib 1w Ir If TIME

-'4 4.-,O.4CH4 4Dr"

"-4 -C d q

-,c C -, -r .

O '2 4 D - -D -4J's~ ' t "'4- (
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X.2 26607 nnn 5322.33I 3. 34 -4aa. rU o 444 r'4
Ir C-7 3. CtS 30. 64. 8639v 13V 1 2 347

7- 70 3 A 9 0 34 5 23, C3 0 4O '' " . 'C l 4~
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h-Zl
SAMPLE NUMBER 93-0501-06 DATA FILE 3p3c6g06.002

POSITION 2 POSITION 3 POSITION AVERAGE AVG
Tb Tw Tr Tb Tw Tr Tlav T2av T3av Twav(

AMBIENT TEMPERATURE
e SLOPE Taml Tam2 Tam3 Taav

AMPERES
lb Iv Ir

fl I Cg - 4,'~ ') ¼ j ¼ .C ,f " -.a ,),r-;z04.c (S¶ nC 9~~ -U0. 9 .1 8. . I 3 87. " 5 o ' .3 -

J I * "''
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'4H, 1 14 a>5 '-,- 'i~ 04 sl-ls- 's 0s; 7ss'' - 'C
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i sa.7 3 3 C .Vi '3 4 C 3a. , a 4-0 't ' 14" C ? '
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B'.Ot 0S..1 - o. A ''''¼ 14, gC~ 8'-., 3 j '' 01 2 "~8 a.06 OtC5 320
Cs, C, 4 C u' 2 ,t'.2 B8.d5 9;' 3"
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22.3 28.6 90.3 89.6 3 4.6 33,0 00 C ' 83.05 82.05 J302 92
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AMPACITY TEST. JOB NUNDER 93-0501. SAMPLE NUNMER 93-0501-07 DATA FILE 3P3C6607.001

POSITION I POSITION 2 POSITION 3 POSITION AVERA6E AVG
Tv Tr Tb Ty Tr Tb Tv Tr Tlav T2av T3av Twave

W 91.1 91.9 89.7 90.1 88.6 89.0 89.3 89.4 91.25 89.46 89.26 89.99
90.8 91.0 91.9 89.8 90.1 88.5 88.9 89.2 89.6 91.26 89.47 89.25 89.99
90.9 91.0 91.9 89.8 90.1 88.5 88.9 89.3 89.6 91.26 89.45 89.26 89.99
90.7 91.0 91.9 89.8 90.1 88.5 88.9 89.3 89.6 91.22 89.47 89.27 89.99
90.8 91.0 91.8 89.9 90.1 88.6 88.9 89.2 89.5 91.18 89.53 89.22 89.98
90.7 90.9 91.7 89.9 90.3 88.6 88.8 89.2 89.6 91.11 89.56 89.18 89.95
90.8 91.0 91.7 89.8 90.1 88.5 88.8 89.1 89.6 91.17 89.45 89.17 89.93
90.8 90.9 91.8 89.7 90.4 88.6 88.8 89.3 89.5 91.14 89.54 89.20 89.96
90.8 90.9 91.8 89.9 90.3 8B.7 88.7 89.1 89.5 91.14 89.63 89.11 89.96
90.7 90.9 91.8 89.8 90.2 88.6 89.0 89.2 89.4 91.15 89.54 89.20 89.96
90.8 90.9 91.8 89.9 90.3 88.7 88.8 89.2 89.4 91.16 89.62 89.15 89.98
90.8 91.0 91.8 89.8 90.1 88.4 89.1 89.4 89.5 91.23 89.43 89.33 89.99
90.8 90.9 91.8 89.8 90.4 88.7 88.9 89.3 89.5 91.17 89.64 89.22 90.01
90.9 91.0 91.8 89.8 90.3 88.7 88.9 89.3 89.5 91.21 89.62 89.22 90.02
90.8 91.1 91.9 89.9 90.1 88.6 89.0 89.2 89.6 91.24 89.54 89.27 90.02
90.8 90.9 91.7 89.8 90.3 88.6 88.9 89.4 89.6 91.17 89.55 89.21,90.00
90.8 90.9 91.8 89.9 90.4 88.7 88.8 89.2 89.6 91.18 89.67 89.19 90.01
90.8 91.0 91.8 90.0 90.2 88.7 89.0 89.2 89.6 91.21 89.59 89.28 90.03
90.9 91.1 91.8 89.9 90.1 88.5 89.1 89.3 89.7 91.25 89.51 89.35 90.04
90.9 91.1 91.8 89.9 90.2 88.6 89.1 89.4 89.7 91.27 89.55 89.38 90.07
90.8 90.9 91.9 89.8 90.5 88.7 88.9 89.4 89.6 91.21 89.69 89.30 90.07
90.8 91.1 91.9 89.8 90.2 88.5 89.1 89.5 89.7 91.24 89.52 89.41 90.06
90.9 91.1 91.8 89.8 90.3 88.7 89.0 89.5 89.6 91.27 89.58 89.35 90.07
90.9 91.1 91.9 89.9 90.2 88.6 89.1 89.4 89.7 91.29 89.55 89.38 90.07
90.8 91.1 91.9 89.9 90.2 88.5 89.1 89.4 89.7 91.26 89.53 89.40 90.06
90.9 91.1 91.8 89.9 90.2 88.5 89.1 89.3 89.7 91.28 89.53 89.37 90.06
90.8 91.1 91.9 89.9 90.3 88.6 89.1 89.5 89.7 91.25 89.57 89.41 90.08
90.9 91.1 91.8 89.8 90.3 88.7 89.1 89.5 89.6 91.29 89.61 89.39 90.10
91.0 91.1 91.9 89.9 90.3 88.6 89.1 89.5 89.7 91.33 89.61 89.44 90.13
90.9 91.1 92.0 89.8 90.3 88.8 89.0 89.4 89.6 91.32 89.66 89.36 90.11
90.9 91.0 92.0 89.8 90.4 88.7 88.9 89.5 89.7 91.31 89.67 89.39 90.12
90.8 91.0 92.0 89.9 90.4 88.8 88.9 89.4 89.6 91.26 89.71 89.31 90.09
,9 1.1 91.9 89.8 90.3 88.7 89.1 89.5 89.7 91.29 89.60 89.42 90.10

91.0 91.9 89.8 90.5 88.7 89.0 89.5 89.7 91.27 89.66 89.40 90.11
40'91.1 92.0 89.8 90.2 88.6 89.1 89.5 89.8 91.32 89.53 89.46 90.10
90.7 91.0 92.0 89.9 90.3 88.8 88.9 89.3 89.7 91.23 89.66 89.28 90.06
90.7 90.9 91.9 89.9 90.2 88.8 89.0 89.3 89.7 91.17 89.65 89.30 90.04
90.7 90.8 91.8 89.9 90.3 88.7 88.9 89.2 89.7 91.11 89.64 89.27 90.01
90.8 90.9 91.8 89.8 90.3 88.8 88.8 89.3 89.6 91.15 89.63 89.25 90.01
90.7 90.9 92.0 89.9 90.2 88.8 88.9 89.3 89.6 91.20 89.63 89.25 90.03
90.8 90.9 91.9 89.9 90.4 88.9 88.9 89.3 89.7 91.17 89.73 89.27 90.06
90.8 91.0 91.9 89.9 90.1 88.7 89.1 89.2 89.8 91.26 89.57 89.35 90.06
90.7 90.9 91.9 89.9 90.2 88.7 88.9 89.2 89.8 91.19 89.59 89.31 90.03
90.8 90.9 91.8 89.9 90.4 88.8 88.9 89.3 89.6 91.16 89.69 89.25 90.03
90.7 90.9 91.9 89.8 90.4 88.8 89.0 89.4 89.6 91.17 89.68 89.34 90.06
90.8 91.0 91.8 89.8 90.2 88.7 89.1 89.5 89.7 91.21 89.52 89.39 90.04
90.7 90.9 91.9 89.8 90.4 88.8 88.9 89.4 89.6 91.17 89.69 89.30 90.05
90.7 91.0 91.8 89.8 90.2 88.7 89.1 89.5 89.6 91.17 89.55 89.41 90.04
90.7 90.9 91.9 90.0 90.4 88.8 88.8 89.2 89.7 91.17 89.71 89.26 90.05
90.8 90.9 91.8 89.8 90.3 88.6 89.0 89.4 89.8 91.20 89.56 89.41 90.06
90.8 91.0 91.9 89.9 90.4 88.8 89.0 89.4 89.6 91.24 89.69 89.34 90.09
90.8 91.0 91.9 89.8 90.3 88.8 89.0 89.4 89.6 91.25 89.61 89.36 90.07
90.7 91.0 92.0 89.8 90.3 88.7 89.1 89.6 89.7 91.23 89.60 89.46 90.10
90.9 91.0 91.9 89.8 90.3 88.8 89.0 89.5 89.7 91.26 89.62 89.39 90.09
90.7 91.0 92.0 90.0 90.3 88.7 88.9 89.3 89.8 91.22 89.65 89.35 90.07
90.8 91.0 91.8 89.8 90.2 88.7 89.1 89.5 89.7 91.22 89.57 89.40 90.06
90.8 90.9 91.9 89.9 90.4 88.8 88.9 89.3 89.7 91.18 89.72 89.27 90.06
90.8 90.9 91.8 89.8 90.3 88.6 89.0 89.4 89.7 91.20 89.55 89.38 90.04
90.7 90.8 91.9 89.8 90.4 88.7 88.9 89.4 89.8 91.16 89.63 89.38 90.06
90.8 90.9 91.8 89.7 90.1 88.6 89.1 89.4 89.7 91.17 89.47 89.40 90.01

AMBIENT TEMPERATURE
SLOPE Taal Tau2 Taa3 Taav

-0.00
-0.00
-0.00
-0.00
-0.01
-0.01
-0.02
-0.02
-0.02
-0.03
-0.03
-0.03
-0.02
-0.02
-0.02
-0.02
-0.02
-0.01
-0.01
-0.00
0.01
0.01
0.02
0.03
0.03
0.04
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.10
0.11
0.11
0.11
0.11
0.10
0.10
0.10
0.11
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.11
0.11
0.11
0.11
0.10
0.10
0.10
0.09

AMPERES
lb ly Ir It

39.8 40.5 40.5 40.3 63.81 63.87 63.38 64.03
39.9 40.5 40.5 40.3 63.81 63.93 63.58 64.08
39.8 40.5 40.5 40.3 64.02 64.09 63.53 64.17
39.9 40.5 40.5 40.3 63.84 63.93 63.58 64.08
39.9 40.6 40.5 40.3 63.85 63.91 63.34 63.97
39.9 40.5 40.5 40.3 63.54 63.63 63.28 63.75
39.9 40.5 40.5 40.3 63.71 63.77 63.18 63.87
39.9 40.5 40.5 40.3 63.65 63.81 63.39 63.97
39.9 40.5 40.5 40.3 63.86 63.98 63.36 63.99
39.9 40.6 40.5 40.3 64.04 64.07 63.43 64.15
39.9 40.5 40.5 40.3 64.01 64.02 63.47 64.12
39.9 40.6 40.6 40.3 63.88 63.96 63.35 64.08
39.9 40.6 40.5 40.3 64.01 64.10 63.51 64.17
39.9 40.5 40.5 40.3 63.98 64.00 63.41 64.09
39.9 40.5 40.5 40.3 63.91 63.97 63.34 63.98
39.8 40.6 40.5 40.3 63.98 64.02 63.38 64.13
39.8 40.5 40.5 40.3 63.97 63.98 63.41 64.00
39.9 40.5 40.5 40.3 64.04 64.10 63.53 64.11
39.9 40.5 40.5 40.3 63.52 63.76 63.50 63.87
39.9 40.5 40.6 40.3 64.00 64.06 63.53 64.13
39.9 40.5 40.5 40.3 63.88 63.99 63.60 64.11
39.9 40.6 40.5 40.3 63.86 63.94 63.32 64.01
39.9 40.6 40.5 40.3 63.72 63.87 63.46 64.00
39.9 40.6 40.6 40.4 63.81 63.93 63.23 63.94
39.9 40.5 40.5 40.3 63.66 63.82 63.36 63.89
39.9 40.6 40.6 40.3 63.92 64.03 63.33 64.05
39.9 40.6 40.6 40.4 64.03 64.17 63.48 64.18
39.9 40.6 40.6 40.4 63.96 64.22 63.51 64.22
39.9 40.6 40.6 40.4 63.58 63.78 63.64 63.94
39.9 40.6 40.6 40.4 63.65 63.86 63.71 64.07
39.9 40.5 40.6 40.3 63.62 63.82 63.65 64.00
39.9 40.5 40.5 40.3 63.71 63.86 63.71 64.01
39.9 40.6 40.6 40.4 63.56 63.81 63.61 64.00
39.9 40.6 40.5 40.3 63.41 63.68 63.70 63.92
39.9 40.6 40.6 40.4 63.51 63.44 63.55 63.84
39.9 40.6 40.5 40.3 63.24 63.22 63.54 63.59
39.9 40.5 40.5 40.3 63.47 63.47 63.57 63.76
39.9 40.5 40.5 40.3 63.21 63.25 63.54 63.57
39.9 40.5 40.6 40.3 63.53 63.50 63.58 63.84
39.8 40.5 40.5 40.3 63.66 63.76 63.96 64.06
39.9 40.5 40.5 40.3 63.74 63.75 63.80 63.99
39.8 40.5 40.5 40.3 63.70 63.72 63.81 63.96
39.9 40.5 40.5 40.3 63.40 63.46 63.40 63.66
39.8 40.5 40.5 40.3 63.48 63.58 63.41 63.74
39.8 40.5 40.5 40.3 63.53 63.71 63.46 63.83
39.8 40.5 40.5 40.3 63.58 63.73 63.50 63.91
39.8 40.5 40.5 40.3 63.66 63.84 63.59 63.95
39.8 40.5 40.5 40.3 63.45 63.59 63.38 63.77
39.8 40.4 40.5 40.2 63.61 63.71 63.51 63.78
39.8 40.4 40.4 40.2 63.64 63.81 63.58 63.93
39.8 40.4 40.4 40.2 63.47 63.70 63.69 63.84
39.8 40.4 40.5 40.2 63.60 63.83 63.48 63.89
39.9 40.5 40.4 40.3 63.37 63.64 63.52 63.80
39.8 40.5 40.4 40.2 63.72 63.96 63.63 64.02
39.8 40.4 40.4 40.2 63.26 63.43 63.59 63.58
39.8 40.5 40.4 40.3 63.41 63.50 63.50 63.76
39.8 40.4 40.5 40.2 63.38 63.43 63.44 63.61
39.8 40.5 40.4 40.2 63.34 63.38 63.43 63.67
39.8 40.4 40.4 40.2 63.24 63.30 63.37 63.50
39.8 40.4 40.4 40.2 63.38 63.37 63.44 63.70

COMMENTS

T

Tested By L <& Date6-12f?3 Revievaed By "/LZ f•d~&Date 62-...23

06-21-1993

H-22

TIME

14:52
14:53
14:54
14:55
14:56
14:57
14:58
14:59
15:00
15:01
15:02
15:03
15:04
15:05
15:06
15:07
15:08
15:09
15:10
15: 11
15:12
15:13
15:14
15:15
15:16
15:17
15:18
15:19
15:20
15:21
15:22
15:23
15:24
15:25
15:26
15:27
15:28
15:29
15:30
15:31
15:32
15:33
15:34
15:35
15:36
15:37
15: 38
15:39
15:40
15:41
15:42
15:43
15:44
15:45
15:46
15:47
15:48
15:49
15:50
15:51



SAMPLE NUMBER 93-0501-07 DATA FILE 3P3C6G07.001

POSITION I POSITION 2 POSITION 3 POSITION AVERAGE AVG
Tb Tv Tr Tb Tv Tr Tb Tv Tr Tlav T2av T3av Tyave SLOPE

AMBIENT TEMPERATURE
Taal Taa2 Taa3 Taav

AMPERES
lb Iv Ir

S 90.8 91.8 89.7 90.4 88.7 89.0 89.5 89.7 91.11 89.58 89.39 90.03
90.8 91.8 89.8 90.2 88.7 88.8 89.1 89.7 91.06 89.57 89.21 89.95

90.7 90.8 91.8 89.7 90.2 88.6 88.9 89.4 B9.7 91.09 89.52 89.32 89.9B
90.6 90.8 91.8 89.7 90.3 88.6 88.9 89.4 89.7 91.06 89.53 89.34 89.98
90.6 90.8 91.8 89.8 90.1 88.6 89.0 89.2 89.7 91.06 89.52 89.32 89.97
90.6 90.8 91.8 89.7 90.1 88.7 89.0 89.4 89.6 91.09 89.49 89.34 89.98
90.8 90.9 91.8 89.7 90.2 88.7 88.9 89.3 89.6 91.16 89.54 89.27 89.99
90.6 90.8 91.9 89.9 90.3 88.7 88.9 89.2 89.8 91.12 89.63 89.28 90.01
90.8 90.9 91.8 89.8 90.1 88.7 88.8 89.2 89.6 91.18 89.57 89.21 89.99
90.7 90.8 91.8 89.9 90.4 88.8 88.9 89.2 89.7 91.11 89.69 89.27 90.03
90.7 90.9 91.8 89.8 90.2 88.8 89.1 89.4 89.6 91.13 89.56 89.35 90.01
90.8 91.0 91.9 89.9 90.1 88.8 88.9 89.2 89.7 91.23 89.59 89.29 90.04
90.8 90.9 91.9 89.9 90.4 88.9 88.9 89.3 89.7 91.20 89.73 89.29 90.07
90.8 91.0 91.9 89.9 90.2 88.8 88.9 89.2 89.7 91.25 89.64 89.27 90.05
90.8 91.0 91.9 89.9 90.2 88.7 88.9 89.2 89.8 91.24 89.61 89.30 90.05
90.7 91.0 91.9 89.8 90.1 88.6 89.1 89.4 89.8 91.21 89.54 89.46 90.07
90.7 91.0 91.9 89.8 90.2 88.7 89.2 89.5 89.7 91.20 89.57 89.45 90.07
90.7 90.9 91.9 90.0 90.4 88.9 88.9 89.3 89.8 91.17 89.75 89.32 90.08
90.8 90.8 91.8 89.9 90.4 88.8 88.9 89.3 89.7 91.15 89.71 89.28 90.05
90.8 90.9 91.8 89.9 90.3 88.8 88.9 89.2 89.8 91.17 89.67 89.28 90.04
90.7 90.8 91.8 89.9 90.4 88.9 88.9 89.2 89.7 91.11 89.73 89.28 90.04
90.8 91.0 91.9 89.9 90.1 88.8 89.0 89.2 89.7 91.22 89.61 89.30 90.04
90.8 90.9 91.8 89.9 90.3 88.8 89.0 89.3 89.7 91.17 89.69 89.33 90.06
90.7 90.9 92.0 89.8 90.2 88.6 89.0 89.4 89.8 91.19 89.55 89.41 90.05
90.8 90.9 91.8 89.9 90.2 88.7 88.9 89.2 89.6 91.16 89.59 89.24 90.00
90.7 90.8 91.9 89.9 90.4 88.8 88.9 89.2 89.7 91.14 89.72 89.28 90.05
90.7 90.9 91.9 89.8 90.3 88.7 89.2 89.6 89.7 91.16 89.57 89.49 90.07
90.7 91.0 91.9 89.8 90.2 88.8 89.1 89.4 89.7 91.20 89.60 89.40 90.07
90.8 91.0 91.9 89.8 90.3 88.8 89.1 89.5 89.7 91.26 89.63 89.42 90.10
90.8 91.0 92.0 89.9 90.2 88.8 89.0 89.3 89.7 91.28 89.66 89.35 90.10
90.8 91.1 92.0 89.9 90.2 88.8 89.0 89.3 89.7 91.29 89.64 89.35 90.09
90.8 91.0 92.0 89.8 90.3 88.8 89.1 89.4 89.7 91.27 89.68 89.41 90.12
90.8 90.9 92.0 89.9 90.4 88.7 89.0 89.4 89.9 91.25 89.67 89.43 90.12

090.9 91.8 89.9 90.4 88.9 88.9 89.4 89.7 91.19 89.71 89.33 90.08
U 0.9 91.9 89.8 90.2 88.6 89.0 89.4 89.8 91.17 89.55 89.43 90.05
9O0 990.9 91.8 89.8 90.2 88.7 89.1 89.5 89.7 91.12 89.55 89.42 90.03
90.8 90.9 91.8 89.8 90.3 88.8 89.1 89.4 89.7 91.18 89.62 89.38 90.06
90.8 90.9 91.9 89.9 90.2 88.8 88.9 89.2 89.7 91.18 89.63 89.28 90.03
90.8 91.0 91.9 89.7 90.1 88.7 89.2 89.5 89.8 91.23 89.50 89.48 90.07
90.8 90.9 91.9 89.9 90.3 88.9 89.1 89.4 89.7 91.21 89.69 89.42 90.11
90.8 91.0 91.9 89.9 90.3 88.8 89.0 89.3 89.8 91.23 89.69 89.35 90.09
90.8 90.9 92.0 90.0 90.4 88.9 88.9 89.3 89.8 91.21 89.75 89.35 90.11
90.7 90.9 91.9 89.9 90.4 88.8 89.0 89.4 89.9 91.16 89.70 89.44 90.10
90.7 90.8 91.8 89.8 90.4 88.7 89.0 89.5 89.8 91.11 89.63 89.45 90.06
90.7 90.8 91.8 90.0 90.4 88.8 88.8 89.2 89.8 91.08 89.72 89.26 90.02
90.7 90.8 91.7 89.8 90.3 88.7 88.9 89.3 89.8 91.05 89.60 89.36 90.00
90.6 90.8 91.8 89.9 90.1 88.7 89.0 89.3 89.8 91.05 89.55 89.35 89.99
90.6 90.8 91.7 89.8 90.2 88.6 88.9 89.3 89.8 91.02 89.52 89.33 89.96
90.7 90.8 91.7 89.8 90.2 8B.7 88.8 B9.2 89.8 91.03 89.58 89.26 89.96
90.7 90.8 91.7 89.8 90.3 88.8 88.8 89.2 89.6 91.03 89.63 89.22 89.96
90.6 90.8 91.7 89.7 90.1 88.6 89.1 89.4 89.7 91.08 89.42 89.39 89.96
90.6 90.7 91.7 89.8 90.3 88.6 88.8 89.2 89.8 90.98 89.55 89.25 89.93
90.6 90.7 91.7 89.8 90.2 88.7 88.8 89.1 89.6 90.99 89.58 89.19 89.92
90.6 90.9 91.8 89.7 90.0 88.7 89.0 89.3 89.6 91.08 89.47 89.27 89.94
90.5 90.8 91.8 89.8 90.1 88.6 88.9 89.2 89.7 91.03 89.48 89.27 89.93
90.5 90.7 91.7 89.8 90.2 88.6 88.8 89.1 89.7 90.96 89.52 89.19 89.89
90.6 90.8 91.7 89.7 90.0 BB.7 88.9 89.2 89.6 91.03 89.45 B9.24 89.91
90.5 90.8 91.8 89.8 90.1 88.6 88.8 89.2 89.7 91.03 89.48 89.24 89.92
90.5 90.8 91.7 89.7 90.1 88.7 89.1 89.3 89.6 91.00 89.49 89.31 89.93
90.6 90.8 91.7 89.6 90.0 88.6 89.0 89.4 89.6 91.04 89.39 89.34 89.93

0.08
0.07
0.06
0.05
0.03
0.02
0.00

-0.01
-0.03
-0.04
-0.04
-0.05
-0.05
-0.05
-0.06
-0. 06
-0.06
-0.06
-0.06
-0.06
-0.06
-0.06
-0. 06
-0.06
-0.06
-0.06
-0.05
-0.05
-0.03
-0.02
-0.01

0.00
0.02
0.02
0.03
0.03
0.03
0.03
0.02
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.03
0.02
0.01
0.00
0.00

-0.01
-0.01
-0.02
-0.02
-0.03
-0.04
-0.05
-0. 06
-0.07

39.7 40.4 40.4 40.2 63.30 63.31 63.44 63.61
39.8 40.4 40.4 40.2 63.29 63.25 63.40 63.54
39.8 40.4 40.4 40.2 63.33 63.30 63.36 63.62
39.7 40.4 40.3 40.2 63.36 63.35 63.44 63.64
39.8 40.4 40.4 40.2 63.37 63.38 63.48 63.62
39.8 40.4 40.4 40.2 63.52 63.60 63.80 63.94
39.7 40.4 40.3 40.2 63.53 63.60 63.57 63.82
39.8 40.3 40.4 40.2'63.45 63.56 63.75 63.74
39.8 40.4 40.3 40.2 63.47 63.52 63.52 63.69
39.8 40.4 40.4 40.2 63.45 63.54 63.78 63.77
39.8 40.4 40.4 40.2 63.60 63.64 63.68 63.87
39.8 40.4 40.4 40.2 63.62 63.63 63.66 63.80
39.8 40.4 40.3 40.2 63.59 63.60 63.63 63.76
39.7 40.4 40.3 40.1 63.40 63.50 63.49 63.61
39.7 40.3 40.3 40.1 63.54 63.58 63.60 63.69
39.8 40.3 40.3 40.1 63.60 63.66 63.67 63.82
39.8 40.4 40.3 40.2 63.61 63.67 63.63 63.86
39.8 40.4 40.4 40.2 63.45 63.53 63.49 63.62
39.8 40.4 40.3 40.1 63.30 63.34 63.54 63.52
39.7 40.4 40.3 40.1 63.40 63.45 63.44 63.55
39.8 40.3 40.4 40.2 63.34 63.49 63.66 63.63
39.8 40.3 40.4 40.2 63.45 63.47 63.41 63.60
39.8 40.3 40.3 40.1 63.20 63.28 63.43 63.46
39.7 40.3 40.3 40.1 63.52 63.60 63.52 63.71
39.8 40.4 40.4 40.2 63.42 63.49 63.40 63.62
39.8 40.4 40.3 40.2 63.48 63.58 63.55 63.67
39.7 40.3 40.3 40.1 63.54 63.66 63.64 63.83
39.8 40.4 40.3 40.2 63.56 63.69 63.70 63.84
39.8 40.4 40.4 40.2 63.54 63.66 63.64 63.83
39.8 40.3 40.3 40.1 63.46 63.52 63.54 63.65
39.8 40.4 40.3 40.1 63.64 63.77 63.71 63.86
39.8 40.3 40.3 40.2 63.58 63.67 63.58 63.79
39.8 40.3 40.3 40.1 63.46 63.46 63.54 63.62
39.8 40.3 40.3 40.1 63.06 63.20 63.32 63.34
39.8 40.4 40.3 40.1 63.26 63.27 63.34 63.47
39.8 40.3 40.4 40.2 63.04 63.10 63.42 63.43
39.7 40.3 40.3 40.1 63.44 63.47 63.48 63.67
39.7 40.3 40.3 40.1 63.38 63.42 63.67 63.61
39.8 40.4 40.4 40.2 63.73 63.77 63.79 64.02
39.8 40.4 40.3 40.2 63.58 63.60 63.64 63.79
39.8 40.3 40.4 40.2 63.52 63.65 63.68 63.75
39.8 40.3 40.3 40.2 63.58 63.69 63.76 63.78
39.7 40.3 40.3 40.1 63.64 63.72 63.79 63.82
39.8 40.3 40.3 40.2 63.12 63.17 63.26 63.37
39.8 40.4 40.3 40.1 63.02 63.06 63.08 63.17
39.7 40.3 40.3 40.1 63.22 63.20 63.23 63.39
39.7 40.3 40.3 40.1 63.00 63.06 63.33 63.28
39.8 40.4 40.3 40.2 63.18 63.27 63.23 63.44
39.8 40.3 40.3 40.1 63.05 63.17 63.35 63.36
39.7 40.3 40.3 40.1 63.20 63.25 63.22 63.39
39.7 40.3 40.3 40.1 63.04 63.08 63.31 63.40
39.7 40.3 40.3 40.1 63.18 63.10 63.14 63.34
39.7 40.4 40.3 40.1 63.16 63.28 63.32 63.45
39.7 40.4 40.3 40.2 63.36 63.39 63.46 63.65
39.7 40.3 40.3 40.1 63.21 63.22 63.32 63.46
39.7 40.4 40.3 40.1 63.11 63.17 63.30 63.39
39.7 40.3 40.3 40.1 63.46 63.49 63.55 63.76
39.7 40.3 40.3 40.1 63.71 63.60 63.48 63.80
39.7 40.3 40.3 40.1 63.18 63.20 63.27 63.46
39.7 40.4 40.3 40.1 63.26 63.46 63.50 63.71

COMMENTS

Tested By 4 a 0-4s Date ___-t_ Reviewed By ie<7,y-pA Date - 22-53

I, TIME

15:52
15:53
15:54
15:55
15:56
15:57
15:58
15:59
16:00
16:01
16:02
16:03
16:04
16:05
16:06
16:07
16:08
16:09
16:10
16:11
16:12
16:13
16:14
16:15
16:16
16:17
16:18
16: 19
16:20
16:21
16:22
16:23
16:24
16:25
16:26
16:27
16:28
16:29
16:30
16:31
16:32
16:33
16:34
16:35
16:36
16:37
16:38
16:39
16:40
16:41
16:42
16:43
16:44
16:45
16:46
16:47
16:48
16:49
16:50
16:51

06-21-1993 H-2 3AMPACITY TEST. JOB NUMBER 93-0501,



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-07 DATA FILE 3P3C6607.001

POSITION I POSITION 2 POSITION 3 POSITION AVERAGE AVG
Tb Tv Tr Tb Tv Tr Tb Tv Tr Tlav T2av T3av Twave

900.8 91.7 89.7 90.2 88.7 88.8 89.2 89.6 91.08 89.55 89.21 89.95
90790.8 91.7 89.8 90.2 88.7 88.8 89.1 89.7 91.05 89.55 89.21 89.94
90.7 90.8 91.7 89.7 90.1 88.7 88.9 89.3 89.6 91.05 89.51 89.26 89.94
90.7 90.8 91.8 89.7 90.2 88.7 88.9 89.3 89.6 91.10 89.54 89.28 89.97
90.7 90.8 91.8 89.8 90.2 88.8 89.1 89.3 89.6 91.13 89.59 89.36 90.03
90.7 90.8 91.8 89.8 90.3 88.8 88.9 89.3 89.7 91.12 89.62 89.30 90.01
90.7 90.9 91.9 89.7 90.1 88.7 89.2 89.5 89.7 91.16 89.48 89.45 90.03
90.7 90.9 91.8 89.7 90.1 88.7 89.1 89.5 89.7 91.13 89.48 89.45 90.02
90.6 90.8 91.8 89.9 90.3 88.8 88.9 89.3 89.8 91.04 89.66 89.32 90.01
90.7 90.9 91.8 89.8 90.1 88.8 88.9 89.2 89.7 91.12 89.57 89.29 90.00
90.6 90.9 91.8 89.7 90.1 88.6 89.1 89.5 89.8 91.13 89.48 89.45 90.02
90.6 90.8 91.8 89.9 90.3 88.7 88.9 89.2 89.8 91.08 89.65 89.29 90.01
90.6 90.8 91.8 89.8 90.2 88.6 89.1 89.4 89.8 91.10 89.54 89.44 90.03
90.6 90.8 91.8 89.8 90.2 88.7 89.1 89.4 89.9 91.10 89.55 89.48 90.04
90.7 90.8 91.8 89.8 90.4 8B.7 89.0 89.5 89.8 91.07 89.61 89.45 90.05
90.7 90.9 91.7 89.7 90.2 88.8 89.0 89.4 89.7 91.11 89.57 89.36 90.01
90.6 90.9 91.9 89.8 90.1 88.6 89.0 89.4 89.8 91.12 89.51 89.40 90.01
90.6 90.8 91.8 89.8 90.2 88.6 88.9 89.3 89.8 91.04 89.55 89.33 89.97
90.7 90.8 91.7 89.8 90.3 88.8 88.9 89.3 89.7 91.07 89.65 89.29 90.00
90.7 90.8 91.8 89.8 90.2 88.8 89.1 89.4 89.7 91.11 89.58 89.38 90.02
90.7 90.8 91.8 89.8 90.3 88.8 89.1 89.4 89.7 91.13 89.65 89.38 90.06
90.7 90.8 91.8 89.9 90.4 88.8 88.9 89.3 89.8 91.09 89.69 89.29 90.02
90.7 90.9 91.8 89.7 90.1 88.6 89.1 89.6 89.8 91.13 89.47 89.49 90.03
90.6 90.9 91.8 89.7 90.1 88.6 89.0 89.5 89.8 91.11 89.46 89.44 90.00
90.6 90.7 91.7 89.9 90.3 88.7 88.9 89.3 89.8 91.03 89.66 89.33 90.01
90.7 90.8 91.7 89.8 90.3 88.8 89.0 89.3 89.7 91.05 89.65 89.31 90.00
90.6 90.8 91.8 89.9 90.2 88.7 88.9 89.3 89.8 91.06 89.58 89.32 89.99
90.6 90.8 91.8 89.9 90.3 88.7 88.9 89.3 89.8 91.03 89.61 89.31 89.98
90.7 90.9 91.7 89.7 90.2 88.7 89.1 89.5 89.7 91.09 89.55 89.41 90.02
90.7 90.8 91.8 89.8 90.3 88.8 88.9 89.3 89.7 91.09 89.67 89.28 90.01
90.7 90.9 91.8 89.7 90.1 88.7 89.1 89.6 89.7 91.15 89.49 89.47 90.04
90.6 90.8 91.8 89.9 90.2 88.7 88.9 89.3 89.9 91.07 89.59 89.36 90.00
90.7 90.9 91.8 89.8 90.2 88.7 89.1 89.5 89.7 91.16 89.54 89.45 90.05
900.8 91.9 89.9 90.3 88.8 88.9 89.3 89.9 91.14 89.65 89.38 90.06
9-0.9 91.9 89.9 90.2 88.7 89.0 89.4 89.9 91.13 89.58 89.45 90.05
90 90.9 91.8 89.8 90.1 88.6 89.2 89.5 89.8 91.11 89.51 89.49 90.04
90.6 90.8 91.9 89.9 90.3 88.7 88.9 89.3 89.9 91.12 89.64 89.39 90.05
90.8 90.8 91.8 89.9 90.3 88.8 88.9 89.3 89.7 91.14 89.70 89.33 90.06
90.7 90.8 91.8 89.9 90.4 88.8 88.9 89.3 89.8 91.10 89.71 89.32 90.04
90.8 90.8 91.8 89.9 90.4 88.9 89.2 89.4 89.7 91.12 89.71 89.42 90.09
90.6 90.8 91.9 89.9 90.2 88.7 89.2 89.4 89.9 91.12 89.58 89.47 90.06
90.6 90.9 91.8 89.8 90.1 88.6 89.1 89.4 89.8 91.11 89.52 89.45 90.03
90.6 90.8 91.8 89.8 90.1 88.6 89.0 89.5 89.8 91.0B 89.49 89.45 90.00
90.6 90.8 91.7 89.7 90.1 88.5 89.1 89.5 89.8 91.06 89.43 89.45 89.98
90.6 90.8 91.7 89.7 90.1 8B.5 89.0 89.5 89.8 91.06 89.45 89.42 89.98
90.7 90.8 91.6 89.8 90.3 88.8 88.9 89.3 89.6 91.03 89.62 89.28 89.98
90.7 90.8 91.7 89.8 90.3 88.8 89.0 89.3 89.6 91.04 89.62 89.31 89.99
90.6 90.7 91.7 89.9 90.3 88.7 88.9 89.2 89.7 91.01 89.63 89.25 89.96
90.6 90.7 91.7 89.9 90.3 88.7 88.8 89.2 89.7 90.98 89.62 89.23 89.95
90.7 90.8 91.7 89.8 90.2 88.7 89.0 89.3 89.6 91.05 89.57 89.31 89.98
90.7 90.8 91.7 89.8 90.3 88.7 88.9 89.3 89.6 91.06 89.59 89.26 89.97
90.6 90.7 91.8 89.8 90.3 88.7 88.8 89.2 89.7 91.00 89.61 89.24 89.95
90.6 90.7 91.7 89.8 90.3 88.8 88.9 89.3 89.6 91.02 89.59 89.27 89.96
90.7 90.8 91.7 89.7 90.1 88.7 89.1 89.5 89.6 91.07 89.49 89.38 89.98
90.6 90.8 91.8 89.7 90.1 88.6 8B.9 89.4 89.8 91.06 89.45 89.37 89.96
90.5 90.8 91.8 89.8 90.1 88.6 88.9 89.3 89.8 91.02 89.47 89.35 89.95
90.6 90.7 91.7 89.9 90.3 88.7 8B.9 89.2 89.8 91.00 89.63 89.27 89.97
90.7 90.8 91.7 89.8 90.3 88.8 89.0 89.3 89.7 91.06 89.63 89.30 90.00
90.6 90.8 91.B 89.9 90.3 8B.8 88.9 89.2 89.7 91.05 B9.65 89.27 89.99
90.6 90.7 91.7 89.9 90.3 88.7 88.9 89.2 89.8 91.00 89.63 89.28 89.97

AMBIENT TEMPERATURE
SLOPE Tail Tao2 Tao3 Taav

-0. 08
-0.09
-0.10
-0.11
-0.12
-0.12
-0.12
-0.12
-0.13
-0.13
-0.13
-0.13
-0.13
-0.12
-0.11
-0.11
-0.10
-0.10
-0.10
-0.10
-0.09
-0.09
-0. 08
-0. 08
-0. OB
-0.08
-0.07
-0.07
-0.06
-0.05
-0.04
-0.03
-0.01
-0.00
0.01
0.02
0.03
0.03
0.04
0.06
0.08
0.09
0.10
0.11
0.11
0.11
0.10
0.10
0.09
0.08
0.08
0.06
0.05
0.04
0.03
0.02
0.00

-0.00
-0.01
-0.02

AMPERES
lb IV Ir

39.7 40.4 40.3 40.1 63.31 63.25 63.39 63.54
39.7 40.3 40.3 40.1 63.30 63.26 63.62 63.56
39.8 40.4 40.3 40.2 63.47 63.41 63.55 63.74
39.7 40.4 40.3 40.1 63.38 63.36 63.68 63.71
39.8 40.4 40.3 40.2 63.64 63.69 63.76 63.92
39.7 40.3 40.3 40.1 63.62 63.62 63.72 63.85
39.7 40.3 40.4 40.1 63.37 63.49 63.49 63.71
39.7 40.3 40.3 40.1 63.40 63.49 63.47 63.71
39.7 40.4 40.3 40.2 63.44 63.53 63.50 63.64
39.7 40.4 40.4 40.2 63.48 63.58 63.54 63.73
39.7 40.4 40.3 40.1 63.37 63.37 63.44 63.62
39.7 40.3 40.4 40.1 63.54 63.49 63.59 63.68
39.7 40.4 40.3 40.1 63.62 63.46 63.36 63.65
39.7 40.3 40.3 40.1 63.44 63.57 63.55 63.70
39.8 40.3 40.3 40.1 63.28 63.51 63.64 63.69
39.7 40.3 40.4 40.2 63.32 63.40 63.36 63.60
39.7 40.4 40.3 40.2 63.12 63.22 63.49 63.49
39.8 40.4 40.4 40.2 63.30 63.31 63.40 63.54
39.7 40.4 40.3 40.1 63.28 63.37 63.67 63.63
39.8 40.4 40.3 40.2 63.44 63.49 63.54 63.73
39.7 40.4 40.4 40.1 63.46 63.56 63.57 63.71
39.7 40.3 40.3 40.1 63.43 63.54 63.56 63.64
39.7 40.3 40.3 40.1 63.43 63.50 63.53 63.73
39.7 40.3 40.3 40.1 63.44 63.50 63.50 63.71
39.7 40.4 40.4 40.1 63.41 63.50 63.47 63.60
39.7 40.4 40.4 40.2 63.34 63.44 63.40 63.58
39.7 40.3 40.4 40.1 63.24 63.32 63.29 63.45
39.7 40.4 40.4 40.2 63.36 63.47 63.38 63.58
39.7 40.3 40.3 40.1 63.49 63.54 63.60 63.77
39.7 40.3 40.4 40.1 63.41 63.29 63.49 63.57
39.7 40.3 40.3 40.1 63.45 63.42 63.52 63.70
39.8 40.4 40.4 40.2 63.32 63.44 63.65 63.66
39.8 40.4 40.4 40.2 63.60 63.78 63.68 63.94
39.7 40.3 40.3 40.1 63.57 63.62 63.60 63.71
39.7 40.3 40.3 40.1 63.50 63.51 63.55 63.67
39.8 40.3 40.3 40.1 63.47 63.51 63.53 63.71
39.7 40.3 40.3 40.1 63.37 63.33 63.42 63.50
39.7 40.3 40.4 40.1 63.43 63.38 63.52 63.59
39.7 40.4 40.4 40.2 63.48 63.40 63.51 63.59
39.8 40.3 40.3 40.1 63.45 63.42 63.52 63.61
39.7 40.4 40.4 40.2 63.38 63.36 63.19 63.49
39.7 40.4 40.3 40.1 63.38 63.41 63.18 63.51
39.7 40.3 40.4 40.2 63.10 63.14 63.1B 63.35
39.8 40.4 40.4 40.2 63.42 63.45 63.25 63.64
39.7 40.4 40.4 40.2 63.24 63.30 63.30 63.52
39.8 40.4 40.4 40.2 63.29 63.33 63.17 63.50
39.8 40.4 40.4 40.2 63.12 63.22 63.22 63.41
39.7 40.4 40.3 40.1 63.24 63.25 63.09 63.36
39.7 40.4 40.4 40.2 63.15 63.24 63.06 63.32
39.7 40.4 40.3 40.2 63.26 63.38 63.34 63.55
39.8 40.4 40.4 40.2 63.35 63.48 63.44 63.68
39.7 40.3 40.4 40.2 63.38 63.44 63.43 63.60
39.7 40.3 40.4 40.1 63.40 63.48 63.45 63.65
39.8 40.4 40.4 40.2 63.40 63.54 63.50 63.77
39.7 40.4 40.3 40.1 63.44 63.58 63.51 63.75
39.7 40.4 40.3 40.1 63.50 63.69 63.55 63.80
39.8 40.4 40.4 40.2 63.47 63.63 63.48 63.70
39.7 40.3 40.4 40.1 63.19 63.29 63.44 63.50
39.7 40.4 40.3 40.1 63.23 63.26 63.26 63.41
39.8 40.4 40.4 40.2 63.20 63.32 63.48 63.52

I ' TIME

16:52
16:53
16:54
16:55
16:56
16:57
16:58
16:59
17:00
17:01
17:02
17:03
17:04
17:05
17:06
17:07
17:08
17:09
17:10
17:11
17:12
17:13
17:14
17:15
17:16
17:17
17:18
17:19
17:20
17:21
17:22
17:23
17:24
17:25
17:26
17:27
17:28
17:29
17:30
17:31
17:32
17:33
17:34
17:35
17:36
17:37
17:38
17:39
17:40
17:41
17:42
17:43
17:44
17:45
17:46
17:47
17:48
17:49
17:50
17:51

COMMENTS

0-
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AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-08 DATA FILE 3p3c6g08.002

POSITION I POSITION 2 POSITION 3 POSITION AVERAGE AVG

Tb Tw Tr Tb Tw Tr Tb Tv Tr Tlav T2av T3av Twave
AMBIENT TEMPERATURE

SLOPE Tail Tam2 Tam3 Taav

* .4 1.4 09.
8 .3 0. 3 91.3 89.4,
87.7 90.4 91.4 89.3
87.7 90.3 91.3 89.4
87.7 90.5 91.4 89.3
37.7 30.4 91.3 89.3
67.9 90. 91.3 89.3
87.8 30.4 31.3 89.5
87.9 90.5 91.4 89.3
87.8 90.5 91.5 89.3
87.8 90.4 91.5 89.5
87.8 90.4 91.4 89.5
87.8 90.5 91.5 89.4
87.8 90.5 91.5 89.3
87.8 90.4 91.3 89.5
87.9 90.5 91.4 89.4
97.8 90.6 91.4 89.2
87.9 90.5 91.3 89.3
87.7 90.4 91.5 89.3
87.9 90.5 91.4 99.2
27.8 90.4 91.4 99.4
87.8 90.4 91.5 89.4
87.8 90.6 91.4 89.2
87.8 90.4 91.3 29.4
87.8 90.5 91.5 89.3
27.9; 90.6 1.4 89.2
87.9 90.6 91.4 89.2
87.8 90.4 91.4 89.4
87.9 90.5 91.4 89.3
87.7 90.4 91.4 89.4
87.8 90.6 91.4 89.2
87.9 90.6 31.4 89.2
87.9 90.5 91.4 69.2
8"O.4 31.3 89.2
80.4 91.3 89.2
M7930.5 31.4 89.1

87.7 90.4 91.4 89.2
87.9 90.5 91.3 89.2
87.8 90.6 91.4 89.1
87.7 90.4 91.4 89.2
87.8 90.3 91.3 89.3
87.7 90.4 91.5 89.3
87.7 90.4 91.3 89.3
87.8 90.5 91.3 89.1
87.8 90.5 91.4 89.1
87.9 90.5 91.4 89.2
87.8 90.4 91.5 89.3
87.9 90.6 91.5 89.2
87.9 90.4 91.5 89.4
87.9 90.5 91.3 89.2
87.9 90.4 91.3 89.4
87.9 90.6 91.4 89.2
87.9 90.5 91.3 89.2
87.9 90.6 91.4 89.2
87.8 90.4 91.3 89.3
87.8 90.4 91.4 89.4
87.9 90.6 91.5 89.1
87.8 90.4 91.4 89.4
87.9 90.5 91.4 89.2
87.8 90.6 91.5 89.1

88.3
88.5
88.2
88.4
66.2
89.2
88.3
88.4
88.4
88.2
88.5
88.3
88.3
88.2
88.5
88.4
88.2
88.4
88.2
88.3
88.4
88.3
88.2
88.4
88.2
88.2
88.2
88.4
88.3
88.3

88.3
88.388.3
3i?. 3
88.2
88.1
88.1
88.2
88.2
88.1
88.3
88.1
88.2
88.2
88.1
88.3
88.2
88.2
88.2
88.3
88.4
88.2
88.2
88.2
88.3
88.3
88.1
88.3
88.3
88.1

88.5
8.'7

68.5
88.6
88.5
88.5
98.6
88.7
88.7
88.5
88.7
88.6
88.5
88.4
88.7
88.7
88.5
88.6
88.5
88.6
88.7
88.5
88.5
88.6
88.4
88.5
88.5
88.6
88.6
88.5
86.4
88.6
88.6
88.6
88.5
88.4
88.4
88.5
88.5
88.4
88.6
88.4
88.4
88.5
88.4
88.6
88.5
88a.5
88.4
88.6
88.6
88.4
88.5
88.5
88.5
88.5
88.4
88.5
88.6
88.3

89. 1
89.1
89.2
89. d
89.1

89.

813. /89.3
89.1
89.1
89.2
89.1
89.2
89.2

89.289.1
89.2
89.1
89.3
89.1
89.1
89.3
89.1

89.2
8a3. 0
89.3
89.0
89.2
89.0
89.0
89.3
69.1
89.2
88.9
89.2
89.2
89.1
89.0
89.1
89.1
89.0
88.9
89.0
89.2
89.2
89.2
89.3
89.0
89.3
89.0
89.1
89.2
89.1
89.1
89.0
89.0
89.0
89.2
89.1

90.

0. 4
41)K I

t. 4
d0.4
9)3

90.4
90.24
90. 2
90.3
90.4
90.2
90.2
90.4
90.3
90.3
90.4
90.1
90.3
90.5
90.1
90.5

40..4
3Q.5
Qj 5
4Q 1
qQ.2

lo.4
30.4iO.4

90.3
90.2
9O.3
90.3
90.3
90.3
90.3
90. 1
90.2
90.2
90.3
90.4
90.3
90.2
90.4
90.2
90.3
90.1
90.5
90.4
90.4
90.1

90.4
90. 1
90. 3
90.4

91.01

91.1
91 .0
91.0
91.1
90.9
91. C
90. 9
91.1
91.1
91.1
91.1
91.1
91.0
90.9
91.0

90.9
91.1

91 .091.1

i. .0

91 .0

j. .0
91.1

90. 9

91.0
91.0

310.0

90.9
30.9
90..990.9

91.1
90.9
90.9
91.0
90.9
91.1
91.0
90.8
90.9
90.9
91.1
90.9
91.1
90.9
91.0
90.9
90.9
90.9
90.9
91.0
90.9
91.0
90.9
91.0

89.86
89.81
89.85
89.76
89.85
89.82
89. 87
89.82
89.93
89.92
89. 90
89.87
89.92
89.95
89.85
89.92
89.95
89.89
89.88
89.92
89.86
89.89
89.95
89.86
89.92
89.95
89.93
89.85
89.6
89.85
89.93
89.96
89.92
89.86
89.85
89.90
89.85
89.90
89.95
89.86
89.82
89.88
89.80
89.87
89.87
89.9g2
89.91
90.03
89.91
89.94
89.87
89. 96
89.92
89.9
89.82
89.89

89.889.88
89.94
89. 96

8B.72 50.17 89.59
88.87 Su 09 89.93
66.68 O0 59.56
88.7 90.0o 38. 4
68. 4 0.16 65.'5
88.68 0. 21 83.57
86.7:2 50.12 89.57
88.87 30.14 89.61
86.80 90.17 89.63
88.69 90.19 89.60
88.87 90.11 89.63
88.80 90.19 89.62
88.74 90.16 89.61
88.65 90.23 8?.61
88.87 90.15 89.62
88.80 9c.1 89.61
98.66 90.17 89.59
88.78 90.13 89.80
88.66 90.14 89.56
88.70 90.22 89.62
88.85 9O.607 89.59
88.74 90.15 89.59
88.62 90.27 89.61
88.83 90.07 89.59
88.63 90.24 99.60
88. 63 90.20 2.9.60
88.65 3Q.25 89.61
88.81 9Q.Q7 89.58
88.74 90.20 89.63
88.72 9010 29.56
88.57 90.15 69.55
88.70 390.2 89.62
68.71 90.1l 69.58
88.67 90.12 83.55
68.64 90.00 69.50
88.53 90.12 83.52
88.59 90.17 99.54
88.65 90.11 83.55
88.60 90.08 89.54
88.54 90.13 89.51
88.75 90.02 59.53
88.59 90.09 89.52
88.62 90.Q5 89.493
88.60 90.04 89.50
88.51 90.20 89.53
88.70 90.12 89.58
88.68 90.17 89.59
88.60 90.21 89.61
88.68 90.10 99.56
88.70 90.15 89.60
88.77 90.04 89.56
88.59 90.18 89.58
88.64 90.17 89.58
88.60 90.12 89.56
88.68 90.03 89.51
88.75 90.03 89.55
88.56 90.10 69.55
88.74 90.04 89.55
88.69 90.09 98.57
88.51 90.15 89.54

-0. 01
-0.02
-0. 03
-!. 05

-0. 06-0. Q0
-0. 08
-0. 09
-0. I9

-0.1
-0.1
-0.10

-0. 1
-0. I

-0.11-O . II

-0.12
-0.12
-0.13
-0.13
-0.14
-0.14
-0.14
-0.,14
-. 15
-O015

-0.15
-0.15
0Q15
-O.5

-Q16
-015

0Q16
-0.16
-0.17
-Q.17
-0.17
-0. .17
-O.18
-0.18
-0.18
-0.18

-0.18
-0.17
-0. 16
-0.15
-0.14
-0.14
-0.13

-0.11
-0.10
-0. 09

-0.07
-0 .06

40.2 40.0 40.3 40.2
40.3 40.0 40.3 40.2
40.2 40.1 40.3 40.2
40,2 39.9 40.2 40.1
40.1 39.9 40.3 40.1
40.1 40.0 40.3 40.1
40.3 40.0 40.3 40.2
40.2 40.0 40.3 40.1
40.2 39.9 40.2 40.1
40.3 39.9 40.2 40.1
40.13 39.9 40.2 40.1
40.1 40.0 40.3 40.1
40.2 39.9 40.3 40.1
40.1 40.0 40.2 40.1
40.1 39.9 40.2 40.1
40.1 40.0 40.3 40.1
40.3 39.9 40.2 40.2
40.2 39.9 40.2 40.1
40.2 39.9 40.2 40.1
40.2 40.0 40.2 40.1
40.3 39.9 40.2 40.1
40,.3 39.9 40.2 40.1
40.1 39.9 4 0. 40.0
40,2 39.940.3 40.1
40.1 39.9 40.2 40.1
40.2 39.9 40.2 40.1
40.1 39.9 40.2 40.0
40.2 39.9 40.2 40.1
40.3 39.9 40.2 40.1
40.2 39. 9 40.2 40.1
40.2 40.0 40.2 40.1
40.2 40.0 40.2 40.1
40.2 39.8 40.1 40.1
40.2 39.9 40.2 40.1
40.2 39.9 40.3 40.1
40.1 39.8 40.2 40.1
40.1 39.9 40.2 40.1
40.2 39.9 40.2 40.1
40.1 39.9 40.2 40.1
40.2 39.9 40.2 40.1
40.2 39.9 40.1 40.1
40.2 39.9 40.2 40.1
40.3 39.9 40.2 40.1
40.2 39.9 40.2 40.1
40.1 39.9 40.2 40.1
40.1 39.9 40.1 40.1
40.2 39.9 40.2 40.1
40.2 39.9 40.2 40.1
40.2 40.0 40.2 40.1
40.2 40.0 40.3 40.1
40.2 39.9 40.2 40.1
40.1 39.9 40.2 40.0
40.1 39.9 40.2 40.1
40.2 39.9 40.2 40.1
40.2 40.0 40.2 40;1
40.2 39.9 40.1 40.0
40.3 39.9 40.3 40.2
40.1 39.9 40.2 40.1
40.2 39.9 40.2 40.1
40.3 40.0 40.2 40.1

COMMENTS

0

Te5ted By 4L°& Date6-/6-3 Reviewed By C&°.aA Date 4-?7,5)

06-16-1993
H-25

lb
AMPERES
Iw Ir I' TIME

63.34
63.44
63.70
63.70
63.71
~3.82

63.69
63.41
63.81
63.62
63.76
63.70
63.64
63.68
63.49
63.53
63.42
63.64
63.68
63.80
63.79
63.80
63.82
63.59
63.55

63.82
63.77
63.77
63.80
63.81
63.82

D-3. 4-6 3.34.'

63.36
63.36
63.80
63.76
63.82
63.76
63.85
63.67
63.56
63.59
63.50
63.84
63.74
63.70
63.72
63.71
63.58
63.39
63.58
63.49
63.47
63.48
63.68
63.60
63.74
63.60
63.44

63.57
63.71
63.76
63.84
63.84
64.00
63.94
63.77
64.05
63.84
63.93
63.87
63. 9
63.86
63.65
63.72
63. 7i J
63.75
63.82
63.87
63.94
64.00
63.94
63.82
63.71
63.63
63.94
63.86
63. 84
63.86
63. 90
63.91
63.43
63.46
63.46
63.82
63.87
63.94
63.83
63.87
63.72
63.61
l3.62
63.82
64.05
63.92
63.95
63.94
63.98
63.88
63.69
63.78
63.80

63.71
63.74
63.89
63.82
64.02
63.81
63.76

63.58 63.94
63.43 63.96
63.51 64.16
63.58 64.10
63.58 64.19
63.85 64.33
63.68 64.30
63.73 64.01
63.84 64.34
63.85 64.21
63.75 64.17
63.64 64.10
63.60 64.13
63.62 64.16
63.45 63.88
63.50 64.00
63.62 64.O5
63.6k 64.11
63.64 64.14
63.72 64.28
63.76 64.22
63.80 64.26
63.76 64.27
63.81 64.12
63.57 64.04
63.64 64.07
63.68 64.26
63.60 64.12
63.58 64.20
63.48 64.14
63.58 64.29
63.58 64.27
63. 32 63.82
63 .15 63.83
63.34 63.92
63.58 64.27
63.58 64.20
63.66 64.32
63.53 64.22
63.62 64.28
63.43 64.04
63.53 64.04
63.42 64.03
63.77 64.25
63.92 64.42
63.68 64.24
63.72 64.22
63.78 64.34
63.82 64.27
63.69 64.22
63.71 64.01
63.58 64.14
63. B2 64.21
63.54 64.10
63.50 64.03
63.70 64.13
63.65 64.27
63.76 64.23
63.61 64.16
63.71 64.21

16: 00
16: 01
16: 02
16:03
16:04
1:05

16:06
16:07
16: 08
16:09
16: I0
16: 11
16:12
16:13
16:14

16: 16
16:17
16:13
16:19

16:20
16: 21
16:22
16:23
16: 24
16: 25
16:26
16:27
16:29
16:29
16:30
16:31
16:32
16:33
16:34
16: 35
16:36
16:37
16:38
16:39
16:40
16:41
16:42
16:43
16:44
16:45
16:46
16:47
1: 48
1:49

16:50

16:51
16:52
16:53
16: 54
16:55
16: 56
16:57
16:58B
16:59

I



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-08 DATA FILE 3p3c6g08.002

POSITION I POSITION 2 POSITION 3 POSITION AVERAGE AVG

TooTw Tr Tb Tw Tr Tb Tw Tr Tlav T2av T3av Twave

87.3 90,4 91.5 89.3 88.3 89.5 99.0 g0.291.0 89.90 868.69 90.05 9-.55
87.8 90Z.6 91.4 83.2 88.1 88.4 89.2 90.5 91.0 89.94 89.25 90.Z 89.57
87.9 90.6 91.4 89., 88.2 88.5 89.2 90.4 90.9 89.96 88.61 90.17 69.58
87.9 930.5 91.4 89.3 88.3 88.6 89.0 90.2 90.9 893.9 88.74 90.06 89.59

27.8 90.4 91.5 89.3 88.3 88.5 89.1 9.1I 9Q1.0l 8,990 88.70 90.05 89.55
87.8 30.5 91.6 83.3 89.2 88. 893.2 90.3 39 1. 0 2',94 88.64 90.17 93.58

87.8 90.5 91.5 89.2 88.1 88.3 89.1 90.3 91.0 89.33 68.55 90.11 8S.53
87.9 90.5 91.2 3892 88.3 88.5 89.1 90.3 3o.3 1. 30 88.67 3'.V.d 839.55

87.8 90.4 91.3 H."3 86.2 88.4 89.0 90.1 91.0 89.63 88.o5 90.05 69.51
87.9 90.4 91.3 39.3 88.3 88.6 89.1 90.2 930 .9 299 88.72 90.07 33.56
87.8 90.4 91.3 8.3 88.3 88.5 65.1 90.2 50.5 89.84 86.72 90.06 89.54
87X. 30.5 31.3 8?3. .2 88' -. 5 83.2 -o.3 3 .? 8?3.88 88.65 90.14 89.56
87.9 90.6 91.4 89.2 68.2 6B .5 6 9. u 2 4 50. 989.99 66.59 90.17 69.58
87.9 90.6 91.3 89.2 88.2 88.5 89.2 90.4 50.3 89.93 88.61 90.16 89.57

87.9 90.6 91.5 89.1 88.1 88.4 89.1 510.4 90.9 90.00 88.56 90.13.69.56
87.8 90.6 91.4 89.2 88.1 88.3 89.0 9 .3 91.0 89.94 88.53 90.13 89.53
87.8 90.5 91.5 89.2 88.1 88.4 89.1 903 91.0 89.89 88.57 90.12 89.53
87.7 90.5 91.4 89.2 88.1 88.3 89. 90.4 91.0 89.85 88.50 9 0.21 89.52
87.8 90.4 91.3 89.3 88.3 88.5 88.9 90.1 90.9 89.82 88.68 89.97 89.49
87.8 90.6 91.4 89.1 88.0 88.3 89.2 90.4 90.9 89J.93 88.48 90.19 89.53
87.7 90.4 91.3 89.3 88. 88.4 89. 90.2 91.0 89.81 88.61 90.12 89.51

87.9 90.4 91.4 9.2 82.3 88.5 88.9 90.1 90.9 89.99 88.68 39.97 89.51
87.9 90.4 91.3 89.2 88.3 88.5 89.1 90.2 90.9 89.88 88.66 90.06 89.54

790.704 91.4 89.2 88.1 88.3 89.1 90.3 91.0 89.84 88.52 90.12 99,50
87.8 90.5 91.3 99.1 88.0 88.4 89.2 90.4 90.9 89.88 88.49 90.17 99.51
87.7 90.4 91.3 89.2 88.1 88.4 89.2 30.2 91.0 89.30 88.59 90.12 89.50

97.9 90.5 91.4 69.1 88.2 88.5 89..0 90.3 90.8 89.90 89.58 90.05 89.51
87.8 90.3 91.2 89.2 88.2 88.5 a89. 90.1 90.9 89.79 88.66 90.02 89.I9
87.8 90.3 91.3 89.3 88.2 88.5 89.1 90.0 90.9 89.78 88.65 90.00 89.48
87.8 90.4 91.4 89.3 88.3 88.5 89.0 90.1 90.9 89.86 88.68 89.97 89.50
87.8 90.3 91.4 89.3 68.2 88.5 89.2 90.1 '90.9 89.84 88.67 90.07 89.53
87090.4 91.4 89.288.1 88.3 89.2 '30.2 91.0 89.85 88.53 30. 11 89.50

90.6 91.4 89.1 88.0 88.4 89.0 90.3 90.9 89.96 88.50 90.08 89.51
190.5 91.5 89.2 83.1 88.3 89.0 90.2 91.0 89.90 88.55 90.03 83.51

87.8 90.5 91.5 89.3 88.2 88.4 89.0 90.2 91.1 89.92 88.60 90.09 89.54
87.8 90.6 91.5 89.2 88.1 88.3 89.2 90.4 91.0 89.97 88.53 90.19 83.56
87.8 90.6 91.5 89.1 88.1 98.3 89.1 90.4 91.0 90.00 88.52 90.16 89.56
87.9 90.6 91.4 89.1 88.1 88.4 89.3 Q0.5 90.9 89.97 88.55 90.23 89.58
87.9 90.5 '31.4 89.2 88.3 88.5 89.2 90.3 90.9 89.93 68.66 90.13 69.58

87.9 90.5 91.4 89.3 88.3 88.6 89.0 90.1 90.9 89.901 88.72 90.01 89.54
87 90.5 91.5 89.3 88.2 88.4 89.2 90.3 91.1 69.94 88.60 90.18 69.57
87.9 90.7 91.6 89.1 88.1 88.4 83.1 90.4 91.0 90.04 88.55 90.13 89.5-3
86.0 90.6 91.5 es.3 88.4 66.6 89.2 90.3 91.0 90.02 88.78 90.1E 86.65
87.3 90.5 91.6 89.4 88.4 82.6 89.3 90.2 91.1 30.03 88.81 90.21 89.68
87.9 90.5 91.6 89.4 88.3 88.5 69.3 Su 3 1al1 90.02 86.71 90.22 89.65
87.9 90.7 31.6 89.2 88.1 88.4 89.2 90.4 91.1 90.07 88.57 90.22 89.62
87.9 90.5 91.6 89.4 88.3 88.6 89.3 90.2 91.1 90.00 66.75 90.18 89.b4
87.8 90.6 91.6 89.2 88.2 88.4 83.2 90.3 31.1 39.93 88.60 90.22 89.60
87. 990.6 91.5 89.2 88.3 88.6 89.1 90.3 91.0 90.00 88.69 90.13 E9.61
87.9 90.5 91.4 89.2 88.3 88.6 89.1 90.2 90.9 83.91 88.69 90.07 89.56
87.8 90.5 91.4 89.1 88.0 88.3 89.0 90.3 91.0 89.91 88.47 90.09 89.49
87.8 90.4 91.3 89.2 88.2 88.5 83.0 90.2 90.8 89.87 88.62 90.01 89.50
87.8 90.4 91.3 89.0 88.1 88.4 89.0 90.3 90.8 89.86 88.53 90.01 89.46
87.8 90.3 31.3 89.2 88.2 88.4 89.0 90.1 90.9 89.79 88.61 39.99 89.46
87.8 90.4 91.3 89.2 88.2 88.5 89.0 90.1 90.8 89.80 88.61 89.96 89.46
87.8 90.3 91.2 89.1 88.2 88.4 89.0 90.0 90.2 89.76 88.58 89.93 89.42
87.7 90.3 91.3 89.1 88.1 88.3 89.1 90.1 90.9 89.77 88.50 90.02 89.43
87.6 90.3 91.3 89.1 88.1 88.3 89.0 30.0 90.9 89.75 88.52 89.97 89.41
87.6 90.2 9i.3 89.1 88.1 88.3 89.0 90.0 90.8 89.71 88.52 89.93 89.39
87.7 90.4 91.3 88.9 87.9 88.2 88.8 90.2 90.8 89.78 88.32 89.95 89.35

AMBIENT TEMPERATURE
SLOPE Tail Tam2 Tam3 Taav

-0. 06

-Q. 06

0 u6
-O. 06

-(1. 06-
-0.06
-0. 06

-0. 05
-0.04-0.05
-0. 04
-0. 04-0.04

-0.04
-0. 04
o(} 04

-0. 04
-0. 04

-O. 04
-0~. 04
-0. 04
-0.04
-O. 04

- .04

-0.04
- .04
-O. 04

-0.04-0.04
-0. 04
-0.04
-0.04
-0. 03

-O0. 04
-0. 03
-0. 03
-0.03
-0.03

0.02
-0.02
-0.01

0.00
0.01
0.02
0.03
0.04
0.03
0.03
0.02
0.02

-0.01
-0. 02
-0. oi
-0.0'd
-0. 01

lb
AMPERES
1w -ir

40.1 39.9 40.2 40.1 63.78 64.04 63.77 64.28
40.3 39.9 40.2 40.1 63.62 63.88 63.86 64.30
40.1 39.9 40.2 40.1 63.70 63.88 63.66 64.26
40.0 39.93 40.2 40.1 63.66 63.86 63.62 64.14
40f. 39.9 40.2 40.1 63.54 63.81 63.58 64.06
40.1 39.9 40.2 40.1 63.48 63.82 63.52 64.04
40.1 39.9 40.1 40.0 63.56 3.88 63.65 64.15

40.2 39.3 40.-! 40.1 63.58 63.86 63.69 64.20
40.1 39.9 40.3 40.1 63.52 63.84 63.84 64.16
40.1 39.9 40.2 40.1 63.66 63.85 63.63 64.16
40.2 39.9 40. 40.1 63.44 63.74 63.70 64.07
40.3 39.9 4011 40.1 63.74 63.93 63.68 64.29
40.2 39.9 40.2 40.1 63.77 63.99 63.67 64.33
40.1 40.0 40.3 40.1 63.72 63.91 63.66 64.31
40.2 40.0 40.3 40.1 63.66 63.86 63.60 64.28
40.1 40.0 40f.2 40.1 63.53 63.69 63.49 64.11

40.1 39.9 40.2 40.1 63.40 63.64 63.44 63.97
40.2 40.0 40.2 40.1 63.40 63.60 63.64 64.08
40.2 40.0 40.2 40.1 63.6B 63.75 63.50 64.11
40.2 39.9 40.2 40.1 63.52 63.72 63.67 64.22
40.1 40.0 40.3 40.1 63.62 63.83 63.55 64.15
40.2 40.0 40.2 40.1 63.62 63.77 63.54 64.15
40.3 40.0 40.2 40.2 63.47 63.65 63.45 64.06
40.2 39.9 40.2 40.1 63.63 63.80 63.54 64.13
40. 39.9 40.2 40.1 63.52 63.74 63.70 64.24
40.3 39.9 40.2 40.1 63.70 63.33 63.62 b4.22
40.2 40.0 40.2 40.1 63.19 63.29 63.29 63.81
40.1 40.0 40.2 40.1 63.50 63.56 63.41 63.96
40.2 39.9 40.2 40.1 63.68 63.76 63.77 64.22
40.3 39.9 40.2 40.1 63.59 63.65 63.72 64.14
40.2 39.9 40.2 40.1 63.62 63.75 63.76 64.17
40.2 39.9 40.2 40.1 63.62 63.79 63.76 64.23
40.2 40.0 40.2 40.1 63.89 64.04 63.88 64.51
40.1 39.9 40.2 40.1 63.85 64.07 64.07 64.49
40.3 40.0 40.2 40.2 64.00 64.16 63.95 64.54
40.2 40.0 40.2 40.1 63.74 64.03 63.96 64.46
40.1 39.9 40.3 40.1 63.64 63.90 63.64 64.26
40.3 39.9 40.3 40.2 63.52 63.72 63.44 64.14
40.1 39.9 40.2 40.1 63.44 63.65 63.43 63.99
40.2 39.9 40.2 40.1 63.98 64.09 63.93 64.46
40.2 40.0 40.3 40.1 63.95 64.04 63.86 64.43
40.3 40.0 40.2 40.2 64.15 64.17 64.11 64.72
40.1 39.9 40.2 40.1 63.88 63.94 64.07 64.39
40.1 40.0 40.3 40.1 64.00 64.01 63.93 64.36
40.3 40.0 40.2 40.2 63.64 63.70 63.76 64.14
40.2 40.0 40.2 40.1 63.67 63.87 63.54 64.23
40.2 40.0 40.3 40.2 63.53 63.73 63.41 64.00
40.2 40.0 40.3 40.1 63.52 63.64 63.37 64.01
40.2 39.9 40.2 40.1 63.48 63.59 63.32 63.98
40.2 '39.9 40.2 40.1 63.40 63.42 63.15 63.80
40.2 40.0 40.2 40.1 63.28 63.44 63.19 63.90

340.1 39.9 40.2 40.1 63.20 63.42 63.35 63.84
40.3 39.9 40.2 40.1 63.37 63.61 63.22 63.99
40.2 40.0 40.2 40.1 63.22 63.50 63.29 63.85
40.2' 39.9 40.3 40.1 63.26 63.45 63.09 63.92
40.1 39.9 40.2 40.1 63.32 63.52 63.16 63.86
40.1 40.0 40.2 40.1 63.39 63.47 63.19 63.87

340.2 39.9 40.2 40.1 63.36 63.48 63.18 63.88
440.1 39.9 40.2 40.0 63.24 63.34 63.05 63.72

40.3 40.0 40.2 40.1 63.49 63.72 63.51 64.26

I ' TIME

17:00
17: 01

17:02
17:03
17: 04
17:05
17:06
17:-07
17:08
17:09
17:10
17:11
17:12
17:13
17:14
17:15
17:16
17:17
17:1I
17: 19
17:20

17:21
17:22
17:23
17:24
17:25
17:26
17:27
17:28
17:29
17:30
17:31
17:32
17: 33
17:34
17:35
17:36
17:37
17: 38
17:33

17:40
17:41
17:42
17:43
17:44
17:45
17:46
17:47
17:48
17:49
17:50
17:51
17:52
17:53
17:54
17:55
17 :56
17:57
17:58
17:59

COMMENTS

Date G 23
Tested B Date62-6-?3 Reyiewed By

06-16-1993

H-26



06-16-1993 H-27SAMPLE NUMBER 93-0501-08 DATA FILE 3p3c6908.002

POSITION I POSITION 2
Tb Tv Tr Tb Tv Tr

87.0 .3 91.2 89.1 88.1 88.4
87.7 90.4 91.3 88.9 87.9 a8.2
87.7 90.4 91.3 88.9 87.9 88.2
87.6 90.3 91.3 89.1 88.0 88.3
87.7 90.5 91.4 89.0 88.0 88.3
87.9 90.4 91.4 83.-2 82.2 82.5
87.8 90.4 91.5 89.2 88.1 88.3
87.8 90.4 91.6 89.3 88.2 88.4
87.8 90.5 91.6 89.2 88.1 88.3
27.8 90.6 91.6 2 3.2 80.1 88.4
87.9 90.5 91.5 89.3 58.3 88.6
87.9 90.6 91.5 8.' 82.1 S 2,4
87.8 90.4 91.5 89.3 88.3 8.5
87.9 90.5 91.4 89.2 82.3 28.6
87.9 90.6 91.5 89.2 88.2 86.5
87.9 90.6 91.4 89.1 82.1 88.5
87.9 90.5 91.4 89.1 88.2 86.5
87.8 90.5 91.5 29.2 88.1 88.3
87.9 90.4 91.5 89.3 88.3 86.6
27.8 90.4 91.4 89.3 82.2 22.4
87.9 90.5 91.4 89.2 88.2 68.6

87.9 90.6 91.5 89.1 88.1 82.5

87.8 90.5 91.5 89.2 88.1 86.4
87.9 90.6 91.6 89.1 82.1 88.4

87.8 90.6 91.5 89.2 88.0 88.4

88.0 90.6 91.6 89.2 88.2 88.6

87.9 90.5 91.5 89.4 88.3 88.6
88.0 90.6 91.6 89.4 88.4 88.7

68.0 90.6 91.5 89.2 88.3 88.6
88.0 90.6 91.5 23.3 88.3 88.6

S8.0 90.7 91.5 89.2 88.1 88.5

87.9 90.5 91.5 89.4 88.3 88.6

27. 's 91.6 89.4 88.3 88.6
88 -. 7 91.7 89.2 88.2 88.6
87 . 5 91.5 89.4 88.4 88.6

87.9 90.5 91.6 89.3 83.3 82.7

87.9 90.6 91.5 89.3 88.3 88.6

87.8 90.4 91.4 89.3 88.4 28.6

87.8 90.5 91.5 89.1 88.0 BB.3

87.8 90.6 91.5 89.1 88.1 88.4

87.8 90.4 91.3 893.2 88.2 82.5
87.8 930.3 91.2 89.2 88.2 83.4
87.6 90.2 91.2 89.1 88.1 88.3
87.7 90.3 91.3 893. 88.1 88.4
87.6 90.3 9t.3 89.0 87.9 86.2
87.7 90.4 91.3 88.9 87.9 82.2
87.8 90.4 91.3 89.0 88.0 28.3
87.7 90.3 91.3 89.2 88.1 88.3
87.7 90.4 91.4 89.0 87.9 88.2
87.8 90.5 91.4 29.0 88.0 82.3
87.7 90.3 91.3 89.2 88.2 8S.4
87.8 90.5 91.3 29.0 82.0 83.4
87.6 90.5 51.3 89.0 88.0 88.3
87.8 90.3 91.3 89.2 88.2 89.4
87.8 90.4 91.3 89.2 88.2 88.5

87.7 90.4 91.3 89.3 88.2 88.4
87.8 90.8 91.4 89.1 88.0 88.3

87.8 90.6 91.5 89.1 88.0 88.3

87.7 90.4 91.4 B9.3 88.2 BB.4

87.9 90.6 41.4 89.1 23.1 88.4

POSITION 3 POSITION AVERAGE AVG
Tb Tv Tr Tlav T2av T3av Twave

89.0,
88.9
88.9
89.1
89.0
89.0
89.1
89.2
89.1
89.1
89.289. 1
89.21

83.0
89.0
29.0
89.0
29.2
89.1
89.2
89.1
89.2
89.2
89..1
89.2
89.2
89.2
89.2
89.1
89.1
89.2
89.3
89.3
893.4
89.2

89.18 9. 21
89.2
29.1
89. 1
89.0
88.8

88.9
22.9
88.9
82.9
89.0
82.9
89.1
82.9

809.01
69. 0

89.1
89.1
29.0

89.1
89.0
89. 1

90.0
90.2
90.g2
90.1
90.2
go.2

9o.1
90.1
gol. 3

90. 4
90. 4
90.2

90.43
90.2
90.3
90.32
90.3
90.3
90.3
90.2
90.2
90.2

30.4
90.3
90.4
90.4
90.5
90.2
90.3
90.4
90.4
90.5
90.3
90.3
9 0.6
90.2
90.3

90.4?

go.490O.2

go.0

90.0
,iu. 4

90. 3
90.2
90.2
90.1
90.0
90.2
90.3

90.3
90'.3
90. 1
90.2
90.1
90.3
90.3
90.1
90.3

90.8
90.7
90.8
90.9
90.9
90.8
91.0
91.0
91.0
91l.
9!.0
90.9
91.0
90.9
90.9
90.9
90.9
91.0
91.0
91.1
90. 9
90.3
91.1
91.0
91.1
91.0
91.1
91.0
91.0
91.0
91.1
91.2

91.2

91.191.0

91. 0
91.0
90.9
90. 8

90.97
30.6
90..9
90.8
90.7

9(.8
9O. 939O.9
90.8

90).9

910.8
91. 0

91.0
91.0
90. 9

89.73 88.53 89.91 89.39
89.80 88.35 89.94 89.36
89.78 88.3 839.96 89.35
89.75 88.48 90.00 89.41
89.86 8B.43 90.05 29.45
89.90 82.63 89.99 29.51
89.92 88.56 90.08 89.52
89.94 88.64 90.08 89.55
89.97 88.52 90.18 89.55
90.00 88.55 90.18 89.58
89.96 88.78 9 o.11 59.61
89.99 88.56 90.14 89.58
89.92 68.74 90.13 89.59
89.95 88.6 90.0D6 89.56
89.99 B6.863 90.07 89.56
89.97 88.52 90.10 89.55
89.93 86.59 90.08 85.53
89.30 8c.54 90.15 83.53
89.94 8B.73 90.06 69.58
89.37 88.64 90.14 89.55
8S.95 88.66 90.07 89.56
90.00 80.57 90.18 82.58
89.9l 88.56 90.17 89.55
90.01 88.53 90.19 29.52
E9.98 86.52 90'.20 89.57
'30.07 28.65 90.22 89.65
89.98 88.76 90.15 89.82
90.03 88.81 90.18 89.67
90.01 88.68 90.19 89.63
90.03 88.70 90.20 89.64
90.06 S8.59 O.23 89.63
29.98 88.74 90.26 89.66
89.98 88.78 90.26 89.67
90.12 88.67 90.34 89.71
89.99 68.79 90.18 89.65
90.02 28.78 90.20 89.67
89.99 88.74 90.14 89.6
89.91 38.76 90.15 89.61
89.92 88.50 90.18 89.53
89.98 88.52 90.17 89.55
89.84 88.63 90.02 89.50
298.7 88.59 89.90 89.42
89.67 85.50 89.92 89.37
89.76 88.57 89.91 89.41
89.75 88.35 89.98 69.36
89.77 88.32 89.96 89.35
89.83 88.44 89.92 89.40
83.72 80.53 89.93 89.39
89.64 68.39 90.03 89.42
89.-90 88.45 90.00 89.45
89.76 68.58 90.01 89.45
89.88 82.47 90.03 89.46
89.87 88.42 90.086 9.45
89.78 88.63 90.02 89.42
69.82 86.6i 90.03 89.49
89.21 88.59 90.041 89.48
89.95 88.49 90.11 89.52
83.95 88.48 90.12 89.51
89.85 88.60 90.06 89.550
89.99 88.57 90.09 89.55

AMBIENT TEMPERATURE
SLOPE Tail Tam2 Taa3 Taav

-0. 07
-0.09
-(I. I O
-O. Io!
Q0. I I1

-0.1(1

- 0.
-0 0

-0 7
O0 07,-(.06

-0.05

-0. 02
-U . !!4

-0. 02

-0.021
-0.01
-0. 01
-0. 01
-0. 0

-0.00

0.01
0.02
0.03
0.03
0.04
0.04
0.05
0.08
0.07
0.02
0.10

0.108

0. 11
0. 11

0. '1

0. 09
0.0
0.02

0.08
0.07
0.07
0.07
0.06
0.05
0.05

Uov.;01.04

-0.01L-0.02
-0.,03
-0.05;

AMPERES
lb Iw Ir If

40.2 39.9 40.1 40.1 63.39 63.51 63.58 64.02
40.2 39.9 40.1 40.1 63.47 83.54 83.44 64.12
40.1 39.8 40.2 40.0 63.62 63.82 63.B9 64.37
40.2 39.9 40.2 40.1 64.11 64.13 63.99 64.62
40.2 39.9 40.2 40.1 64.14 64.21 64.09 64.73
40.1 39.9 40.2 40.1 64.18 64.25 64.0g 64.65
40.1 39.9 40.1 40.0 64.00 64.02 63.86 64.42
40.1 39.8 40.1 40.0 63.99 64.03 63.80 64.34
40.1 39.9 40.1 40.0 63.87 63.89 63.67 64.30
40.0 39.9 40.1 40.0 63.85 63.96 63.95 64.39
40.1 393.8 40.1 40.0 63.93 64.02 63.83 64.30
40.1 39.8 40.1 40.0 63.83 63.87 63.67 64.27
40.1 39.8 40.1 40.0 63.76 63.84 83.60 64.08
40.1 39.8 40.1 40.0 63.78 63.83 63.62 64.16
40.0 39.8 40.0 40.0 63.87 63.87 63.6B 64.25
40.1 39.8 40.1 40.0 63.79 63.82 63.58 64.20
40.1 39.8 40.1 40.0 63.60 3.59 63.66 64.07
40.0 39.9 40.1 40.0 63.90 63.85 63.72 64.27
40.0 39.8 40.1 40.0 63.66 63.63 63.76 64.05
40.1 39.9 40.1 40.0 63.82 63.74 63.61 64.14
40.1 39.8 40.1 40.0 63.99 63.88 63.68 64.25
40.2 39.8 40.2 40.0 63.93 63.91 63.80 64.40
40.2 39.8 40.1 40.0 63.97 63.92 63.76 64.33
40.0 39.7 40.0 39.9 64.05 63.99 63.86 64.40
40.1 39.8 40.1 40.0 64.16 64.13 63.93 64.53
40.0 39.8 40.1 40.0 63.78 63.82 63.89 64.25
40.0 39.8 40.1 40.0 64.08 64.03 63.96 64.35
40.0 39.8 40.1 39.9 63.82 63.85 63.92 64.18
40.0 39.8 40.1 40.0 64.01 63.97 63.85 64.35
40.0 39.8 40.0 39.9 63.92 63.95 63.81 64.25
40.1 39.8 40.0 40.0 63.98 64.02 83.32 64.37
40.0 39.8 40.0 39.9 64.03 64.08 63.82 64.28
40.0 39.8 40.1 39.9 64.06 63.99 63.84 64.25
40.2 39.8 40.1 40.0 64.06 63.99 63.82 64.37
40.0 39.8 40.1 40.0 63.49 63.53 63.33 63.74
40.1 39.8 40.1 40.0 83.72 63.72 63.30 63.95
40.1 39.8 40.0 40.0 63.41 63.52 63.32 63.80
40.0 39.8 40.1 40.0 63.75 63.76 63.38 63.96
40.1 39.8 40.1 40.0 63.42 63.54 63.40 63.94
40.0 39.8 40.0 40.0 63.45 63.57 63.43 63.94
40.0 39.2 40.1 40.0 63.80 63.17 62.97 63.49
40.1 39.8 40.1 40.0 63.10 63.24 63.03 63.57
40.0 39.8 40.1 40.0 63.1q 63.21 63.07 63.81
40.0 39.8 40.0 39.9, 83.43 6.3.47 63.72 63.96
39.9 39c. 40.0 39.9 63.66 63.67 63.66 64.15
40.0 39.7 40.1 39.9 63.54 63.55 63.56 64.09
40.0 39.7 40.0 39.9 63.79 63.81 83.64 64.25
39.9 39.8 40.0 39.9 63.75 63.96 63.60 64.17
40.0 39.8 40.0 39.9 63.83 64.03 83.71 64.34
39.9 39.7 40.0 39.9 63.84 64.04 63.76 64.36
40.0 39.8 40.0 39.9 63.84 64.03 63.74 64.26
40.1 39.7 40.0 40.0 63.75 64.00 63.74 64.33
40.1 39.8 40.0 40.0 63.54 63.91 83.88 64.29
40.0 39.8 40.0 39.3 63.78 64.04 63.87 64.28
40.0 39.8 40.0 39.9 63.78 64.00 63.85 64.27
40.1 3E.S 40.0 40.0 63.88 64.08 63.93 64.35
39.9 39.8 40.1 39.9 63.90 64.11 83.96 64.44
40.1 39.8 40.0 40.0 63.85 64.15 63.94 64.44
40.0 39.8 40.0 39.9 63.84 64.07 63.90 64.29
40.0 39.8 40.0 39.9 83.90 64.06 63.96 64.40

COMMENTS

Tested B Date4 -17-F3 Reviewed By Date )

TIME

18:00
18:01
18: 02

120
18: 04
18:05
18:06
18:0d7
18: 08
18: 09

18: 10

18: 1
18:14

18:15
18:18
18:17
18: 18

18:20
18:21
18: 22

18: 23
18: 24
18: 5

18: 2718:2a7
18: 28
18:29318: 30

18:32

IB 32
18:3318:34

19. dw:

18:35
18:38
18:37
18:38

IS: -I

18: 39

18: 4i3
19: 4

IS: 47

12:41
18:42
18:43

18:48
18: 49
18:50
18:51
18:52

18: 54
18:55
18:56
18:57
12:58
S:s59

RAPACITY TEST. JOB NUMBER 93-0501.

Date (f,-17-q3



- -.- ---- -- ... -- --.. 
n-so

. CITY TEST

POSITION 1
Tb Th Tr

JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-10 DATA FILE 3p3c 6910.001

POSITION 2 POSITION 3 POSITION AVERAGE AVG

Tb Tv T r Tb Tv Tr T la v T2av T3a v Twave

37.0 83.0 89.9 90 9 90 9 96.2 89.0 90.8 9 1.2 3 .648 9.34 90.339 9. 4 4

36.9 83 8309,3 909 9 .9 86.2 39.0 930.8 9 .2 89.60 89.3 90.35L 89. 42
S7.0 89.1 89 .90 .3o 6.2 '. 88.9 983 9f1 6.2 8 8.65 39. -28 90.31 869.41

86.9 23.1 89.9 90.7 '30. 6 36.2 2.231.1 91.1 83.66 89.15 930.48 89.43

8 7.0. 891.9 90.8 9 .8 66.2 38.9 90.8 91.2 88.67 89.25 90.29 89.40

86.8 89.0 39.9 90.7 90.7 86.2 23.2 31.1 91.1 88.61 -9.18 90.49 89.43

87.0 89.0 89.9 90.9 90.8 86.2 89.0 90.8 91.1 88.64 89.29 90.29 .41
86.9 89.1 30.0 930.790.7 26.2 89.2 91.1 31.1 28.62 29.18 90.45 29.44

86.9 89.0 90.1 90.7 90.7 66.1 69.1 90.9 91 .. 88.65 69.15 90.39 89.41

86.9 23.1 89.' 90.7 90.6 86.2 839.1 93.0 31.0 28.63 29.15.30.33 29.39

87.0 89.2 90.0 '90.9 930.6 86.1 89;.0 90.8 9 .1 86.71 89.21 90.29 89.40

37.0 29.1 29.9 90.2 'j.2 26.1 89.1 30.3 31 .0 22.67 29.27 90.32 89.42

87.0 89.0 90.0 90.7 90o.9 6.1 89.0 90.9 91.2 28.66 89.24 90.38 89.43

36.9 89.1 89.9 90.7 90.6 86.1 29.1 -91.0 91.2 8.61 29.13 90.42 29.3 9

87.0 89.1 89.6 90.6 90.6 66.2 69.2 91.1 91.0 86.65 69.13 90.41 69.40

87.0 89.1 29.9 90.8 90.6 26.1 a3.0 90.2 91.0 23.62 89.20 90g.25 2.37
87.0 89.0 89.9 90.9 9o.9 86.1 89.0 90.8 91.0 88.65 99.30 90. a 895.41

86.9 29.0 90.0 90.9 30.9 86.1 82.9 90.8 31.1 86.61 9.31 930.2'I 83.40

66.8 88.3 69.8 90.9 90.6 66.1 66.9 90.8 911 86.54 8S.27 90.27 69.36
26.8 23.1 89. 90.6 S90.6 26.1 33.0 90.9 31.1 2a.53 8 . 30.35 29.35

86.8 89.1 89.8 90.7 90.6 86.1 39.1 9. 90 83.58 89.16 90.32 89.35

66.9 89.0 83.9 90.9 90.9 86.1 89.0 90.7 91.1 38.59 89. 9 30.25 8a.33

6.9 9.0 89.9 90 8 90.8 86.1 88.9 90.7 91.1 88.60 89.27 90 .23 69.37

86.9 a9.1 839.9 gO. 90.5 86.1 89.0 90.7 91.0 82.61 89 .13 90.24 .9.33

86.8 88.9 89.9 '30.8 9o.8 86.1 88.8 9o.7 91.1 8s.54 69.20 90.20 89.31

86.8 88.3 89.8 90.6 S.8 86.1 9.091.0 10.9 SE.49, 89.16 90.31 89.32

65.8 88.8 89.7 90.8 90.8 86.1 88.8 90.7 91.0 88.44 89.19 90.17 89.27

'88.9 7 9g0.8 90o. a 6.1 88.8 90.7 91.0 88.48 89.22 90.15 89.28

89.0 89.7 90.8 90.6 86. 8.8 90.6 0 88.56 89.1 90.14 89.28

89 9.0 89.8 90.7 90.7 86.1 8T.1 90.9 90. 88.58 89.12 90.30 89.33

86.9 89.0 89.8 90.8 90.6 86.0 38.8 90.6 91.0 88.59 8.11 90.15 69.2s

86.8 89.0 89.9 90.4 9.4 86.0 89.1 90.9 91.0 88.57 88.95 90.31 89.28

86.9 89.0 89.8 90.6 90.6 86.0 88.9 90.8 e09 0 88.60 89.07 90.23 aS.30

86.8 89.0 89.9 90.7 90.4 86.0 88.9 90.6 90.9 88.56 89.03 90.13 8a.24

86.8 89.0 89.9 90.5 90.4 86.0 89.1 90.9 91.0 88.57 88.95 90.30 89.28

86.8 88.9 89.9 90.6 90.7 86.0 88.8 90.7 91.0 88.49 89.0)9 90.15 83.24

86.7 88.9 89.8 90.5 90.5 86.0 88.8 90.8 91.0 88.45 88.99 90.19.89 1

86. 88.8 89 .6 90.7 90.7 86.0 88.7 90.6 90.8 88.42 89.12 30.04 89.2 IL

86.8 89.0 89.7 90.4 90.4 85.9 89.0 90.8 90.9 88.49 68.91 90.23 9. '1

86.7 88.9 89.8 90.5 90.5 85.9 88.8 90.7 90.9 88.49 88.96 90.16 8a3.

86.8 89.0 89.8 90.4 90.4 85.9 89.0 90.9 30.9 88.51 88.92 90.25 59.'n

86.9 89.0 82.8 90.7 90.4 36.0 88.9 90.6 90.9 88.57 89.03 90.13 89.24
86.8 88.9 69.8 90.7 90.7 86.0 88.9 90.7 91.0 88.51 89.14 90.18 89.27

86.8 88.8 89.7 90.7 90.7 85.9 a8.8 90.6 90.9 82.44 29.10 90.12 9a.22

86.9 S9.0 89.7 90.6 90.6 86.0 89.0 90.9 90.8 88.51 89.04 90.25 89.26
86.8 88.9 89.8 90.7 90.6 86.0 82.9 90.7 91.0 28.50 89.07 90.21 29.2.6
86.8 88.9 89.8 90.6 9o.6 86.0 69.1 90.9 90.9 86.49 99.07 90.30 89.9

86.9 89.0 89.8 90.6 90.6 8. 06 20 .9 930. 9as 28.58 29.05 90.26 89.30

87.0 89.0 89.8 90.8 90.8 86.0 88. 90.8 90.9 cB.862 89.18 9BO. 21 9.34

a7.0 89.1 29.9 30.6 90.6 66.0 89.2 91. 9 s0.9 38.66 239.7 C7 O.36 23.36

86.8 89.1 89.9 90.6 90.6 86.0 89.1 91.0 91.0 86.59 89.06 90.37 89.34

86.8 88.3 29.8 90.6 90.8 86.1 89.1 91.0 91.1 28.54 29.15 90.40 29.36

86.9 89.0 89.8 90.9 3.9 86.1 88.9 90.7 91.1 88.56 89.29 90.22 69.36
86.9 39.0 89.8 90.9 90.9 86.1 88.9 90.8 91.0 88.58 9.27 90.22 839.36

87.0 89.0 89.8 90.9 90.9 86.1 89.0 90.8 91.0 88.61 89.29 90.25 89.38

86.8 89.1 90.0 90.6 90.6 86.1 89.1 91.0 91.1 88.63 89.10 90.39 89.37

86.9 89.1 89.8 90.7 90.6 86.1 89.0 91.0 91.0 88.63 89.12 90.32 89.36

86.8 89.1 89.9 90.6 90.6 86.1 89.1 91.0 91.1 88.62 89.07 90.42 89.37

86.9 88.9 89.8 90.8 90.8 86.1 88.8 90.7 91.1 88.53 99.24 90.20 89.33

87.0 89.1 89.8 90.7 90.7 86.1 89.0 90.9 91.0 88.62 89.16 90.30 89.36

AMBIENT TEMPERATURE
SLOPE Tail Tam2 Tam3 Taav

Dfu 3

0. 03

0 04
U. Ou
0.05
0.0o
0. 06

u. 070.07
0. 07
0. 07
0. 07
0. 07
0. 07
0.0

0.07
0.07
0.06
0.06

0. 06
0. 5
0.05
0.04
0.03
0.02
0.01
0.00

-0. o0

-0.01,
-0.0
-0.0

-0.OI
-0 .0;

-0). I4

-0.0I
-0. i

-0.1:

-0. I

-0. i0O 11

-0.1

-0.1

-0 .1

i-0. 1
I-0.1

I-0.!
-0.1

i-0.1

;-0.:

06-17-1993

AMPERES
Ib 1w Ir It

40.4 40.2 40,. 40.4 62.862.5 662.86 6 2.45
0 2 40 4 40.462.60 62.56 62.66 62.394  

2. 4 40.6 40.5 62.37 62.4i 62.72 62.34
40.5 40. 40.6 40.5 62.63 62.55 62.70 62.57

40c 40 . 40.5 62.56 62,56 62.70 62.43
i4d w 40.6 40.5 62.6 62.6 7 62.0 62.46

40.4 40.6 40. 5 6 2,662.672 62. 51

40 ! 40 40,4.6 40.4 6 i 46 r&2.78 62.50

40,5 1 40.6 40, X.4 62.78 762.7 280 62.65406 40.3L 40.7 40f .5 643 6432.63 62.49

40 40,5 40.6 40,5 .67 62.68 62.5 62.s48
411.5 40 2 40.6 40.4 62 69 6762.58 62.46

stII.4 40.. 40.6 40.4 6 71 bb
7 62.60 62.5 1

40 4 40.6 40.5 ,0 74 62. 66 62.46 6 ,68

40 - 4 406 40. 4 6.65 b2.7 62.586^s 62.60
411 4 4d u} 40, 4 9.4 ,63 62.66 62.51 62.43405 40. 40 40.5 4b2.b 62.67 62.57 62.49

40.q 4.2 40./ 462.73 62,7.2 62.68 62.60

.105 40. ,0 ~.tl b2.EO 6.6 2.60 62.47 62.3946 401 4Q.6 40.4 "2.67 62 .64 62.54 62.56

40 L. 40 1 462.60 62.58 62.52 62.4

40 540. 40.1s 10.4 62.67 62.673 62.54 62.51

40 40 40 46 4%. 0 ;2.4? 62.53 62.40 62.3240 .40 240.6 40.4 62.42 62.49 62.60 62.27

.5 4u. 40.8 40.5 62.57 62.55 62.47 62.4340 40.2 40.6 40.4 62.44 62.47 62.58 62.51
40.640 40.5 40.45 62.65 62.60 62.51 62.47

40540 40. P,6 40!. 4 62.79 62.71 62.62 62.55
4u Q6 40. 40.6 40.5 62.64 62.66 52.61 62.52i0 40 40.6 40.4 56 2 .56 62.55 62.54 62.04

406 40.3 40.6 40.5 62.44 62.43 62.66 62.42

40 5 40.2 40.6 40.4 62.38 62.34 62.37 62.40

40.5 40.2 40.6 40.5 62. 39 62.38 62.62 62.43

40'.5 40.3 40.6 40.5 62.58 62.52 62.51 62.4640.6 40.3 40.6 40.5 62.56 62.54 62.49 62.59

40.6 40.3 40.7 40.5 62.48 62.44 62.42 62.44
1 40.6 40.2 40.7 40.5 62.584 62.4 62.52 62.58

40.5 40.3 40.5 62.33 62.32 62.58 62.35

40.6 40.3 40.7 40.5 62.72 62.63 62.59 62.75

1 40.5 40.3 40.7 40.5 62.57 62.51 62.71 62.63

3 40.5 40.2 40.7 40.5 62.76 62.70 62,68 62.79

4 40.5 40.2 40.7 40.5 62.87 62.80 62.76 62.72

4 40.5 40.2 40.6 40.4 62.73 62.66 62.58 62.55

5 40.5 40.3 40.7 40.5 62.62 62.61 62.48 62.55

6 40.6 40.3 40.8 40.5 62.78 62.78 62.70 62.79

7 40.5 40.2 40.8 40.5 63.06 62.37 62.71 62.88

7 40.6 40.3 40.6 40.5 62.76 62.73 62.69 62.73

7 40.5 40.2 40.7 40.5 62.95 62.88 62.68 62.81

740. 40.3 40.7 40.5 63.14 63.10 62.83 62.90

6 40.6 40.2 40.8 40.5 63.01 63.04 62.79 62.93

16 40.5 40.2 40.6 40.4 63.0o0 62.98 62.80 62.886 40.6 40.2 40.5 40.5 63.05 63.03 62.79 62.92

5 40.6 40.3 40.6 40.5 62.93 63.05 62.83 62.78

5 40.5 40.2 40.7 40.5 62.61 62.81 62.80 62.59

.4 40.6 40.2 40.8 40.5 62.75 62.97 62.72 62.68.4 40.5 40.3 40.7 40.5 62.68 62.68 62.72 62.68

.3 40.7 40.3 40.8 40X.6 62.52 62.53 62.60 62.5743 40.5 40.3 40.7 40.5 62.59 62.61 62.68 62.63

13 40.6 40.2 40.8 40.6 62.60 62.55 62.64 62.53

13 40.6 40.3 40.8 40.5 62.66 62.64 62.73 62.67

.MENTS

'- -1 t -7&^ !7/Q, Is t§7- t F,-1 .Ž ievw e d B y c hD e Date 6u- LEM

TIME

1 D: 20
6::2 1

16: .316:24
16:25

16:26

16:2716:283

16: 29

16:30
16:31
16:32

16:33
16:34

16:35
16: 36

16:37
16:38

16:33
16:40

16:41
16:42

16:43
16:44

16:45
16:46

16:47
16:48

16:49
16:50
16:51
16:52

16:53
16:5416:55

16:56
16:57
16:59
17:00
17:01
17:02
17:03
17:04
17:05
17:06
17:07
17:08
17:09
17: 10
17:11
17:12
17:13
17:14
17:15
17:16
17:17
17:18
1 17:9



AMPACITY TEST. JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-10 DATA FILE 3p3c6glO.001

ITION I
to Tw Tr

POSITION 2
Tb Tw Tr

POSITION 3 POSITION AVERAGE AVG
Tb Tw Tr Tlav T2av T3av Twave

86.2 89.0 90.0 90.6 90.5 86.1 86. 9 90. 91.1 88. 60 59,06 go.31 69.32
86.S a88.9 89.8 90.7 90.7 86.1 88.9 90.7 91.1 88.4s 89.17 90.` 893.30
86.8 8.9 83.8 90.6 0.6 86.1 89. .19.' 91.1 8S.49 89.12 90.37 59.33
86.6 8,.0 89.3 90.6 90.6 86.1 88.9 90. 911 88.57 8Q. 07 9o.31 89.32
86.3 88.9 89.8 90. 90.s8 8.1 68.8 90.7 31.0 88.55 89.25 90.19 89.33
86. 893 .0 S9.9l 90.6 90.5 66.1 89.1 9 1.01.1 s.s58 893.05 90.38 89.3436.9 9. 0 98 90.6 9,6 86.1 89.1 90.93 91.0 88.58 89.1 90.35 89.35
86.9 88.9 89a.93 90. 9 0.1,8 86.1 88.9 930.7 91.1 s8.58 89.26 90.24 89.36
H. 888989.8 90.7 90.6 86.1 69.0 90.8 91.1 88.51 89.14 90.29 89.31
a7.i o 833.89.8 90.7 9 0.786.1890 a 90 3.93 91.0 88.62 93.16 90.31 S.36
LK as 89.0 90.0 30.6 90.6 86.1 89.0 90.9 91.2 88.63 89.09 90.35 89.36
"69.!9 3.1 8ai.9 9q.6 90.5 86.1 89.2 9 0.9 31.1 88.64 89.07 90.41 89.37
7, 089,19.999 0d.3 890.7 86.1 89.1 90.9 91.0 88.65 89.21 90.35 89.41

37.0 89. 2 90.0 90.6 90.5 86.1 89.2 91.0 91.1 88.71 89.08 90.43 89.41B6.8 89.0 90.0 90.8 90.8 86.1 88.9 90.7 91.2 88.60 89.21 90.26 89.36
B 9.0 89.9 90.8 90.8 86.1 29.0 90.8 91.1 88.58 89.25 90.31 89.38

86.8 88.9 89.8 90.7 90.A 86.1 68.9 90.8 91.1 88.49 89.20 90.27 89.32
86.9 89.1 89.8 90.5 90.5 86.1 83.1 31.0 91.0 83259 39.05 90.35 8.33
86.8 68.9 89.8 90.6 90.6 86.1 88.9 90.7 91.0 8.52a 89.22 s9.23 6.
85.2 82.9 83.7 90.7 9o.7 86.0 aa.s 90.7 30. 338.46 83.16 90,13 3 'C'
86.7 88.8 8,9.7 90.7 30.7 86.0 SS.9 90.7 51.0 86.43 89.14 90.17 5.2 4
26.7 28,. 297 90.7 30.7 8a 2. 90.6 31.U 83.41 23.13 30.10 2 L1
86.6 86. 9 a9.7 90.6 90.6 86. O 68.8 S9.-7 90.8 88.-4 86. 07 50. 12 B.

6.83 22.9 29.7 3 0.7 03.7 86.o 8.2 90.6 90.4 88.46 83.14 '3.13 12
E6.6 88.9 839.8 0.5 90.5 a5.9 69.0 90.8 91.0 88,45 86.96 90.25 ES.22
86.8 38.9 29.7 90.730.786.0 88. 3 0 j .7 iQ.3 2i.43 65,29.10 3 29.24
86.8 88.9 89.8 90.6 90 .0 86.8.9 90.6 90.8 86.52 89.07 90.18 .5
36.7 22.8 23.8 90.6 90.6 85.3 a8.3 30.6 91 . 88.44 89.03 90.14 23.2086.7 88.8 89.7 90.6 90.7 85.3 88.7 90.6 90.9 86.38 89.06 90.05 89.17

8 8.9 89.7 90.4 30.4 85.9 89.1 9309 90.9 88.45 88.92 90.29 89.22
8.8 89.7 90.6 30.6 85.9 88.8 90.6 90.9 88.41 89.06 90.09 89.19
9.0 89.8 90.5 90.5 86.0 89.0 91.0 90.9 88.52 889.7 90.30 89.26

36.9 88.9 89.6 90.6 90.7 85.9 88.8 90.7 3Q.8 88.48 89.07 90.1 89.22
86.7 890 8.8 90.5 90,5 85.9 88.9 90.8 91.0 88.49 88.93 30.25 89.24
86.7 88.9 89.7 90.5 90.5 86.0 88.9 90.9 31.0 88.44 89.01 90.28 89.24
86.9 89.0 89.6 90.6 90.6 86.0 89.0 90.9 9 0.8 88.49 89.06 90.22 89.26
86.9 89.0 89.7 90.7 90.7 86.0 89.0 90.8 90.9 88.55 89.14 90.23 89.31
86.9 89.1 89.8 90.6 ?0.6 86,0 89.1 91.0 90.9 88.62 89.05 90.34 89.34

86.8 88.9 89.8 90.8 90.8 86.0 88.9 90.7 91.0 88.50 89.18 90.22 89.30
86.8 89.0 89.8 90.5 '30.5 86.0 89.1 9O.9 91.1 88.51 89.01 90,36 89.29
87.0 89.1 89.8 90.7 90.7 86.0 89.0 90.9 90.9 88.62 89.14 20.28 89.35
86.8 89.0 89.9 90.6 90.6 86.0 88.9 90.9 91.1 88.57 89.06 90.29 89.31
86.9 89.1 89.8 90.6 90.6 86.1 89. 1.0 91.0 88.60 89.07 90.38 89.35
86.9 89.1 89.8 90.6 90.6 86.1 89.0 91.0 91.0 88.61 89.08 90.31 89.33
86.9 88.9 89.9 90.8 90.8 86.0 88.9 90.8 9l.0 86.57 8S.22 90.21 89.33
86.9 89.1 89.8 90.7 90.6 86.0 89.2 91.0 91.0 88.61 89.10 90.38 89.36
86.8 89.0 89.9 90.7 90.7 86.0 89.2 90.9 91.1 88.55 89.12 90.41 89.36
86.9 89.0 89.8 90.8 90.9 86.1 89.0 90.8 91.1 68.57 89.26 90.30 89.37
86.9 89.0 59.8 90s.8 90.9 86.1 88.9 90.8 91.1 8.56 89.26 90.25 89.36
86.9 89.0 83.8 903.8 q.8 86.1 89.0 90.2 31.0 28.58 89,24 '0-.22 29,37
87.0 89.1 89.8 90.8 90.8 86.1 89.2 90.9 9'3. 68.660 59.27 90. Z 893.42
W7.0 83.0 33,; '30.9 90.3 86.1 2 3.0 90.3 31.! 28.2 29.31 '3.33 23.42
66.9 69.2 90.0 90.7 Q06 86.1 89.3 91.2 91.1 88.71 89.12 90.52 6945
86.9 39.0 29.93 9, '30.9 26. 01 2'.9 0. 31. 8 8.64 329.29 30.32 29.4L
87.0 89.1 89.9 90.9 90.9 86.1 SE .U 9O09 91.1 88.65 89.30Q 90.33 69.43
87.0 89.2 89.9 90.7 3d.7 86.1 39.3 91.1 3!.1 88.72 39.16 90.51 89.47
E6.9 89.0 89.9 90.8 90.8 86.1 89.0 90.6 91.2 88.62 82.27 90.33 69.41
26.9 89.1 90.0 90.8 90.7 t6.1 29.0 90.9 31.2 28.64 89.20 30.35 39.33
86.8 89.1 89.9 90.6 90.6 86.1 89.2 91.0 91.2 88.61 69.13 90.43 69.39
87.0 89.1 89.8 30.8 90.8 86.1 89.1 90.3 91.0 38.60 89.20 90.35 89.39

AMBIENT TEMPERATURE
SLOPE Taml Tam2 Tam3 Taav

0. 07

-O. 09105

-0. 1Q
0 02

-O. ')4

1Q, .;} 4

0. 07

00.17
0. 03

0

o. 070. of

0. 07

-0. 07-O. O0).

.OE?

-0. 04
-0.05
-0. 04

0.03

0. 02
o07

0.00

-0.0
-0. 01
-0. 09
-0. 03
-0. 04
-0. 05
-0. 07

-0.0 C)
0.07
0.07
-0.08
-0.09
-0.08

-0.094
-0.093
-0.08
-0.01
-0.07

-0.05
-u1.03
-0. 02
-0. 04
-0.02
-0.05
-0. 06

0O.07
-o. 07

AMPERES
Ib Iw Ir

4 0.5 40.2 40. 7 40. 5 62). 02. 2 3 2-C 50O
4 O, E 4 40. O,7 4n .5 62.F ; 62- 6 2. 78
40.1 40. 1 40.7 40.5 6" 62 4 4n 6
40 . 40, 40.8 40 .5 6'. 7C 6' ,62 .74
40. 5 40 ' 40.7 40.5 62.72 52.59 62.76
40.7 4C .3 40.6 40.5 6 62 6727d
40. 5 40.3 40. 8 40'.5 62 .70 62.51 62 7.
40. , 40.L 40.7 40.5 67 6.53 6E.74
40.6 403 40.7 40 62.73 62.53 6.74
40 .6 4i). 40.7 4Qs 62.74 62.59 b02
4.0 40. 40,8 4d05 62.8 2 62.56 62 B
41. 4 0 ' 40. 40.5 62.91 62.68 6 .7,
40.5 40.3 40.7 40.5 62.96 62.67 62.78

.6 40.3 40.7 40.5 62.74 62.766 O.6
40.6 40.4 40.7 40.5 62.58 62.64 6245
40.5 40.0 40.7 40-5 62.67 62.74 62,57
40.7 40.3 40.7 40.6 SIAS 6`.3` 62.39
40.6 40.3 40.d 40. 6'.35 6b2.50 6".30
40.5 40.3 40.7 40.5 62.32 62.48 5" `9
40.6 40. 3 40.6 40.5 65'10 .6 4 6'-11
40.6 40.3 40.7 401 62.2 , b.46 62.LF
40.6 40 O. 4f. 7 46.' b 62.33 62.9 62,'4
40./ 40... 40.6 40. b'2.29 E2. 48 6. 34
40.7 40j. do 740.b b,4 40'478 K 47
40.7 40.5 40.7 40.6 62.34 62.50 6b232
40.6 40.3 40.8 40.6 62.50 62.62 2. 44
40.6 40.5 40.s 405 52.44 6 2.56 b
40.6 40.35 7 07405 E2.19 62.34 62!17
40.4 40.3 40.8 40.5 62.69 62.98 602.
40.6 40.3 40.8 40.5 62.72 62.82 .5l
40.6 40.5 40.7 40.5 62.60 52.77 1 u b
40.6 40.3 40.7 4'0.5 62.76 62.93 6 4i
40.6 40.3 40.7 40.5 62.50 52.71 60.6?
40.6 40.3 40.8 40.6i E2.81 62.90 62b.6
40.5 40.3 40.7 40.5 62.91 52.97 62.67
40.5 40.3 40.8 40.5 62.81 62.90 6 .53
40.6 40.3 40.7 40.5 62.74 62.98 EL.5"
40.5 40.3 40.7 40.5 62.52 62.67 61.67
40.7 40.4 40.7 40.5 52.75 62.9 64.64
40.6 40.3 40.8 40.6 62.72 62.89 6'. 6
40.6 40,3 40.7 40.5 62.71 b62.82 62.56
40.6 40.3 40.7 40.5 62,53 62.64 62.45
40.6 40.3 40.7 40.6 62.91 62.93 62.70
40.6 40.3 40.7 40.5 62.79 62.92 62.63
40.6 40.3 40.7 40.5 62.584 62.96 62.76
40.8 40.3 40.8 40.6 62.90 63.02 62.83
40.6 40.3 40.7 40.5 62.70 62.88 62.93
40.6 40.. 40.7 40.5 62.86 62.98 62.82
40.6 40.3 40.7 40.5 62.79 62.92 52.76
40.8 40.3 40.7 40.6 62.83 62.96 62.82
40.6 40.4 40.7 40.6 62.96 62.G0 62.73
40.6 40.3 40.6 40.5 62E.2 52.90 62.76
40.6 4o.3 40.6 40.5 62.91 62.93 62.77
40.7 40.3 40.8 40.6 62.69 62.33 62.84
40.6 40.3 40.8 40.6 63.00 63.00 62.85
40.6 40.3 40.8 40.6 63.01 63.06 62.88
40.6 40.3 40.6 40. 62.46 62.57 62.35
40.5 40.3 40.8 40.5 62 56 6L61 62.38
40.6 40.3 40.8 40.5 62.32 62.23 5.06
40.5 40.4 40.6 40.5 62.00 62.l6 62.02

COMMENTS

Date 6-Z-93 Reviewed By C. J Date 6-/L --3

H-29

06-17-1993

I'

62.29

62 e667 o

62. i

E.). 4S

64.

6 2.6

K. "B
6- 7:1

b"53

6 2 .4£

62a 43
Rr' "C

62 28

6 46

624. -71

62.45

62.26

C~ !ots

62.2

62.65
62.82

62.61
62.57

6" 88

C4..67

6'e 4

6. 2£I

64. 73

D4.. 31

27

62.86
62.81

62.97
62.91
62. 75

62.719
62.81

62.68
62.84
62.70

62. 42

62.38

62.496
62.22
61 .76

TIME

17:20
17:21
17: 22
17. 3.4
17:.4
17:25

17: .679

,7.477
i:4 -srL

17:26

1 7: 43i
!7:31

1 7: 321
17:338
1' 7'1

!7: 34
17:35
17:37
17:37
17:38
17:3
17:40
17:4 1
17:42'
17:43
17:44
17:45
17:45
17:47
17: 4
17:493
17:0

!17:52!
17:54

17: '417:57
17:55

17:598

18:00
18:01
12.09
18:03
1 8:04

18:06
18:07

123:08

la: l

18:11
18: 12

18:13
18:14
18: 15

18:16
18: 17

18:19

Tested B 4 S



AMPACITY TEST.

S ION I POSITION 2
To t~w Tr Tb Ty Tr

JOB NUMBER 93-0501. SAMPLE NUMBER 93-0501-10 DATA FILE 3p3c6g10.001

POSITION 3 POSITION AVERAGE AVG

To Tw Tr Tlav T2av T3av Twave SLOPE

87.0 89.1 89.8 90.6 90.8 8'.1 8.1 0.9 91.0 66.62' 89.20 90I.35 -,9.3 03

86.8 89.0 29.9 90.7 9 0.7 8D.0 23.0 90.8 31.1 28.56 23.14 30.23 29.33 0

869 89. 0 89.7 90.7 90.7 86.1 68.3 90.9 90.9 86.55 89.16 ,C;. 69.31 0

26.8 89.0 a9.8 90.5 39.5 86.0 2-.0 31.0 9. .2 4 a 8 . 9; . 3 22 d

86.8 89.0 89.8 90.5 90.5 86.01 69.1 90.8i 91.0 86.50s 590dl 0.21 69.,6 0

86.8 829 a89.7 90.7 90.8 66.0 88.8 90.7 90.9 8e8.46 2913 0, E2 Q2'

86.8 68.9 89.7 90.7 90t.8 86.0 88.890. 90ts.9 88.47 89 1 6 SO1? &5 7 0

86.8 62.9 83.7 90.6 90.7 86.0 83.8 90.8 790.9 2842 9. '3.:'t 83 V o(

26.8 89. 899. 7 9.6 S9.7 86.0 B. 88 90. 90.9 88. 50 SS. 98 . 1 BQ 8 .7 ;

86.9 89.0 89.7 90.6 9.7 86.0 '23.0' 9.9 90.9 82.589 K 3J.2G 8429 C

86.7 88.9 89.8 9.6 9.7 85. 3 68.9 90.7 91.0 88.S 8a io 0 , (

26.8 89.0 89.7 c9.6 90.6 86.0 a3.68. 3:3.8 2693S 89 0 Sd.17 83.2-i ' ;

86.7 88.9 89.8 90.5 90.5 85.9 89.0 gf;! 9 .0 89.45 58 " 30 " 29'

86.9 89.0e 89.7 90.6 90.7 86.0823.8930.890.)8 88.508 1 'W3'0 -Q 852 "

86.7 88.3 89.7 90.5 90.5 85.9 88.8 90.8 91.0 88.44 988389 sQ~i 0Q.

86.8 89.0! 29.6 90.4 90.5 86.0 89.1 931.0 90.8s 88.48 88 'l 3 " 9l;,n 52'

86.7 88.9 89.7 90.5 90.5 85.9 88.890.Q7 91.0 88.42 88.98 90.1! 8q IP

86.7 88.8 89.6 90.7 90.7 86.0 88.8 906.7 90.s 88.36 29.10, '30 .512

86.8 8.089.790490.4 8.9 89.091.090.98e.4788.8890.2889

86.7 98.9 83.7 B90.3 90. 85.9 89.1 90.9 910.3 38,4 8.2~9 90.31 P3.89

88.7 89.8 70 6 0. 89.9 O 0 30. 91.0 8.37 806 9.12 8 8 16

86.7 28.8 3 .6 790.6 90.7 85.9 88.7 90.6 91.0 88.39 89.07 90.11 8' .'O 19

86.8 88.9 89.6 90.6 90.6 85.9 88.8 93.6 90'. 88.47 69.05 90.16 8.G-

86.8 88.8 89.7 90.7 90.7 85.9 8.8. 90.7 91.0 22.42 8.12 90.14 37 a -l3

86.8 89.,0 69.6 90.4 90.4 85.3 69.o (19.01. 86w s.52 88.93 90.34 6s.S -

86 . 8 829. E29 7.07 90. 4 90 o.4 85 .3 39.1 91.0 9.0 83.2 28.93 9 0 . 3 2o S

86.8 68.9 89.8 90.6 90.7 85.9 89.0 90.7 91.0 88.46 29.v6 9OB 0 9.26 8

86.23 26.9s 29.7 90.7 '?.7 3 8.v 29.09 O. 1 5 .4'4 22.12 30.26 d

86.8 89.,, 89.7 90.5 90.5 86.0J 69.2 91.0 91.0 8&8.53 86v.837 90.41 %so

K- 2 80 3.2 90}90.90.7 6.0 9 1 91.1 24d ABE. 29-1330.31 a 1

786.9 89.7 90.7 90.7 66.0 89.1 90.9 91.0 26'.5 6B7 89.15 90.23 89 .2 -

-W52. 329.28 30.8 30.b 88,.0 23.0) 90.8 91.1 3&.54 2,. ?1 30.31 ~33v
87.0) 69.1 89.7 90.6 90.6 b60 69.2 91.0 9.i 88.56 89.1u7 '.40 59.25

36.8 23.0 23.9 90.6 9076365. 29.1 91.0 1.2 35 23.08 30.41 23.35

86.8 89.0 89.8 90.6 90.6 86.0i 63.1 91. 91.2 86.56 59.07 90.45 I6 9.6

37.0 2S 8a9.2 90. 7907 86.189.031.0 31.1 S8.32 23.13 90.37 39.37

87.0 89.2 8 9. 0. 97 90. 6 86.1 . 91.1 91.1 66. 52.70 S8.12 90.34E3 59.42

86.9 89.1 90.0 90.8 90.7 86.1 29.1 90.9 9.3 2.652 9.18 90.42 89. 2

86.9 89.1 869. 90.6 S9.6 78.1 892 91.0 91.2 88.54 v9.6 90.48 59.40

86.8 231 8990.9 530.86.1 g392 91.0 91.26.: 23,.0c3 90.47 89.33

86.8 8.1e 89.9 910.590.5 86.7 . f j "VI 1.1 ¶S. I PP 63901 I 24 3 7

86. 8 1 18.9 90.59 0.5 86.0 2E9:.2 0S 9, *:. 6852 Ss3.73' 90.44 23. 38

86.8 88.9 89.9 90.7 90 . 86.1 89.0 30.6 31.1 56.5I6 89.19 940.31 64 . 3

86.7 88.E 89.8 90.6 9.7 86.0 89.1 So.8 91.1 82.45 89.09 90.36 ssP 30

86. 788.9 89.7 sd.5 90.6 86.0 88.9 90.8 91.1 88.44 59.0!3 90.30 09.2

86.9 8 .0 89.6 90.5 90.5 86.0 89. 1 91.0 90.9 82.48 89.01 90.34 8a d

86.7 88.8 89.7 90.6 90 6 85.9 88. 90.7 91.1 88..42 89.S3 90.20 59.22

86.7 89.0 89.7 90.3 90,s4 85.9 893.1 90.9 91.0 88.45 88.89 90.33 29. "

86.7 82.8 89.7 90.6 90.6 85.9 88.2 90.7 91.0 88.41 69.0S4 90.14 S30

86.7 88.9 89.7 90.4 90.4 85.9 88. 0 91 .0 86.4r1 88.89 9.2623 
2

86.8 88.9 89.6 90.4 90).4 85.9 88.9 90.9 90.9 89.44 E83.39 90.23 89.19

86.8 8<i9.0 89.7 90.4 90.4 85.9 88.9 90.9 90.9 28.50 88.9090.229 "'

86.8 88.9 89.7 90.6 90.6 85.9 59.0 0.8 90.9 88.48 89.07 90.22

86.7 88.8 89.9 90.90 0.6 8U.9 
29.0 90.7 91.1 247 23.02 90;.26.

86788.9 89.7 90.3 90.4 85.9 89.0 90.9 91.0 86.44 86.66 
90.31 &v E0

26.7 23.9 89.8 90.6 90.7 85.9 2.0 9J0.2 91.1 238245 39.087 30.27 89.d2

86.8 89.0 89.7 90.590O.6 85.9688.890ig.990.9 
88.46689.00 90.1~ 9 j92

36.2 36.9 33.7 90.7 9iO.7 35.9 38.3 90.7 91.0 33,47 69.13 90.18 3'.26t

86.7 89,.o 89.590.4 U '90.5 65e.9 69.0 G. 90 1.1 35.52 58.95 90E3l CJ.0

29.42 .1 90.2 91.1. 47 2,. .3

CC0 1,I
U06.6K.IP13 1 13J .JUGIU s

BE. E~ q90.59 0 -5 6 S q2cir1O9.1 E B E60 43S'i. 07

9A"(l (i s

W.~~~~ ~~ .,L.4 q.9. !689 E
.00

089-6 ~ ~ ~ ~ ~ ~ } 90 3r,5 
0 .. 9. 3.9

-0.0

Gm Eq '89.sg63 90.4 9Q. 59 8v39 230.19i, 91.1 83.77 38-,.36 90}.3211 533.i

-. (is

.02

.08
.07
.07

FE

-.08

Ub

-if. CIE-i] It

0. 05
0.04

-0.

00

0. 01

0 .0

-0. 05

-0.(

-0.1
-0.;1

-0.1
-0.0

(I (a

Ct
0 a.

AMBIENT TEMPERATURE
Tail Tam2 Tam3 Taav lb

06-17-1993

AMPERES
1W Ir I '

40.7 40.4 40.7 40.6 6L.17 62.40 62.46 62.3 00

40.6 40.3 40.7 40. .16 62.50 62.31 62.30 U

40.7 4Q0 406 40 i t.19 62.46 62.48 62.40

40.6 40.3 40.7 40. 62.20 62.46 62.22 62.40 !
40.5 40.3 40.8 40.5 62.3B 62.66 62.32 62.52

40.5 40..3 40 8 40.o 62.37 62.67 62.34 62.41

40.6 40.3 40 8 *" 4 i.33 62.61 62.34 62.39

40:6 4). 340Q 0 4 . 6O.16 62.53 62.4 62.39

'o.540.: t40 ,.62.3462Kc6 @3 6 62 .4

4 5 40 .3 4'.7 ' 40. 62.06 62.4 44 62.33 62. 27
47 4. 4J.7O 40 62.50 62.66 6s.4' .

4'3 4. 5 40t 40.8 5 262.36 62.51 62.25 E2. 4 l

4" 40.3 40.7 4' . 5 62.54 62.74 ,S2.40 6'

4.i.6 40.3 41.8 4068 - 62.$;i4 62 .66 2.30 6240

40.7 40.3 40.9 40 b2.
3 2 62.54 62.27 62.51

40.7 40.3 40.8 40. 62l.38 62.56 62P28 62.56

40.5 40.3 40.7 40.5 62.20 62.43 62.:1 2.37J

40.5 40.3 40.6 40.5 62.34 62.54 62.25 62.37

40.6 40.2 40.8 40.5 62.46 62.60 62.34 62.61

40. 40.3 40.9 40.6 62.44 62.64 62.28 62.62

40l.6 40.3 40.7 40.5 62.52 62.76 62.53 62.63

40.6 40.3 40.6 40.5 62.42 62.70 62.46 62.52

40.7 40. 40.8 40.6 62.488 S2.71 62.53 62.63

40.6' 40t.3 40.3 40.6 62.48 62.57 62.72 62.57

I40.5 40.3 40.7 40.5 62.58 62.65 62.5.-6 62.68

40.7 40.4 40.7 40.6 62.82 62.7 62.76 62.96

40.6 40.3 40.7 40.5 62.82 82.86 62.72 62.81

40.5 40.3 40. 40.5 62.76 62.82 62.62 62.71

40.5 40.3 40.7 40.5 62.80 62.80 62.66 62.84

1i 40,7 40.3 40.3 40.6 62.85 62.88 62.72 62.81

40.6 40.3 40.8 40.6 62.72 bK.7S 62.73 62.74f

40.7 40.4 40.6 40.6 62.86 62.87 62.70 62.77

Q 40.6E 40.3 40.6 40.6 62.70 62.8.0 62.86 62.E8

40.6 40.3 '" ' 't 62.34 62.99 62.88 62.94

1 40.5 40.3 4074.5 63.0 4 63. 06 62.96 63. 2

1 40.6 40.3 .0.7 4*0.4 63.00 63.01 62.32 62. 97

0 40.5 40.3 40.7 40. 95 62.95 62.84 62.88

2 40.6 409 40 7 4".i 62.9 62.87 62.80 62.81

8 4Q.6 40.2 40.2 40.5 62.38 62.4. 62.29 62.4?

!7 409 409 4 .8 40 .6 62.2 62.34 62.33 62.41

'7 40.6 407 43 C0 4v!j- 62.43 62.56 62.36. 62.55;
4F 7 4;, . .. .?. 62.46 62.1 62.42 62.62

IEs 4. 40.3 40.7 40.6 62.30 62.54 62 2'S ,.

E 0 4. 40 .4 40 .7 40,.6 62.38 62.62 62.40 62.50

Ib 40.6 40.3 40.8 40.6 62.25 62.42 62.16 62.34

'6 40.b 40.3 40.7 40.A .6 2.6 62.34 62.06 62.27

Q7 40.7 40.3 40 . 40.6 62.17 62.44 62.40 62.40

}7 40.6 40.3 40.7 40.6 62.35 62.53 62.20 62.52

28 40. 4o 3 40.7 40.,5 62.36 62.60 62.22 62.42
28 40.7 40.3 40.3 40.6 62.31 62.44 "4'2 62.46

08 40.5 40.3i 40.8 40.6 62.41 62.58 p .9 6' 62

02 40.5 40J.3 40.,8 40!.5 62.52 62.60 62.5 6 'b.
71

0;7 40.6 40.3 40.7 .43.5 62.j0 Kuo7 6.4W 2.5
06 40.6 40CO.3 340.8 40.6 62.32 62.6 ' 59

05 40.7 40.3 40.2 40.6 62.51 62.80 E58 b2.4
2

04 40.5 40.3 4' 40. 40.5 62.60 62.82 62.69 62.74

0' 40.6 40;3 40.8 40.6 62.66 62.K9R 6.67 62.82

02 40.6 40.3 40.6 40.5 62.60 r2.7A b2.52 62.65

01 40.7 40.3 40.6 40.5 62.44 62.7B E2. 626

00 40.7 40.4 40.8 40.6 62.47 62.67 6P.5 62.72

1
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Tested B 
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I ME
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8: 24
8:2518:26
18:27
lB: 238g:23

iB: 23Q
18:30

0.51

a:32
V. a

a:3418:25

18:3618:37
18:38
18:29
18:40
18:4 1
18:42
18:43
18:4418: 5

18:4618:47

13:48
18:49

1&: 51

18:51
18:52

WG. 4-

18:55IB:56
18:57

18:5818: 59

I 9: C 2
19: '2
19:04

19:065
19:07X
1 9:08

19: 10
.19:11

IJ

19: 4

19:5

19:16
194 '
19: 18
19: 17

191: I!8

!'.:' 4-

I



ATTACHMENT I

SUMMARY OF PHASE ANGLES AND CONDUIT TEMPERATURES



I-1

PHASE ANGLES, VOLTAGE AND CURRENTS

THREE PHASE CIRCUITS

3 CONDUCTOR, 6AWG CABLE IN 1 INCH CONDUIT

TEST FILE NAME

93-0501-05

93-0501-06

93-0501-10

WIRE PHASE ANGLE

RED

WHITE

BLACK

RED

WHITE

BLACK

RED

WHITE

BLACK

7.7
8.2

8.3

7.4
8.2

8.7

7.7

7.9
8.4

VOLTAGE CURRENT

2.256

2.097

2.185

2.203

2.073

2. 147

2.189

2.037

2.130

64.46

64.31

64.53

63.58

63.78

63.30

62.59

62'. 76

62.66

8, 3 CONDUCTOR,

TEST FILE NAME WIRE

93-0501-01 RED

WHITE

BLACK

93-0501-03 RED

WHITE

BLACK

93-0501-02 RED
WHITE
BLACK

93-0501-04 RED
WHITE
BLACK

93-0501-09 RED
WHITE

BLACK

6AWG CABLE IN

PHASE ANGLE

10.1
6.2

8.4

10.1
5.9

8.4

9.6
5.7
7.8

11.9
6.9

10.0

8.4

10.4

7.0

4 INCH CONDUIT

VOLTAGE CURRENT

4.032 33.60

4.314 33.68

3.733 33.60

3.79 31.73

4.05 31.60

3.50 31.78

4.01 33.34

4.29 33.43

3.74 33.36

3.849 32.42

4.169 32.17

3.465 32.21

3.606 33.00

3.907 33.00

4.339 33.00



I-2

SINGLE PHASE CIRCUITS

4 CONDUCTOR, 750Kcmil CABLE IN 4 INCH CONDUIT

TEST FILE NAME WIRE PHASE ANGLE VOLTAGE CURRENT

93-0501-01 56 3.06 452.0

93-0501-02 60 4.213 600.0

93-0501-04 50 3.02 421.0

4 CONDUCTOR, 6AWG CABLE IN 1 INCH CONDUIT

TEST FILE NAME WIRE PHASE ANGLE VOLTAGE CURRENT

93-0501-08 8.0 3.14 62.0

IN AIR 8.0 - 10.0 4.58 100.0

3 CONDUCTOR, 6AWG CABLE IN 1 INCH CONDUIT

TEST FILE NAME WIRE PHASE ANGLE VOLTAGE CURRENT

93-0501-05 20.0 6.418 100.0

93-0501-06 21.0 6.432 100.0

93-0501-07 24.0 6.463 100.0

NO IDENT 24.0 6.39 100.0

IN AIR 20.0 2.99 100.0



I-3

SURFACE TEMPERATURES

1" CONDUIT

BARE 1 INCH CONDUIT

FILE NAME

4C6G08NO.RED

3P3C6G10.RED

1 INCH CONDUIT

FILE NAME

4C6GO5NO.RED

3P3C6G05.RED

1 INCH CONDUIT

FILE NAME

3P3C6G06.RED

1 INCH CONDUIT

FILE NAME

3P3C6G07.RED

CH43

59.88

53.45

CH44

59.64

Taav

40.77

40.63

WITH 1/2 INCH THERMOLAG

CH43

47.57

CH44

45.65

48.08

Taav

40.24

40.14

WITH 1/2 INCH THERMOLAG

+ 1/4 INCH UPGRADE

CH43 CH44 Taav

45.11 46.04 39.14

WITH 1/4 INCH THERMOLAG

+ 1/4 INCH UPGRADE

CH43

46.99

CH44

46.80

Taav

40.28



I-4

SURFACE TEMPERATURES

4" CONDUIT

BARE 4 INCH CONDUIT

FILE NAME

3P6GNO04.RED

3P6GNO09.RED
475004NO.RED

475009NO.RED
8C6GNO04.RED

8C6GNO09.RED
ITEM04NO.RED

CH43

57.46

59.35
62.33
57.16
57.94
59.22
73.56

CH44

59.57
60.82
56.67
57.36
58.06
60.34
75.02

4 INCH CONDUIT WITH 1/2 INCH THERMOLAG

FILE NAME

P6GNO01.RED

75001NO.RED

C6GNOO1.RED

TEMOlNO.RED

CH43

49.61
51.07

50.99

61.44

CH44

46.33
51.11

49.97
65.14

4 INCH CONDUIT

FILE NAME

3P6GNO02.RED

475002NO.RED

8C6GNO02.RED

ITEM02NO.RED

4 INCH CONDUIT

FILE NAME

3P6GN003.RED

475003NO.RED

8C6GNO03.RED

ITEM03NO.RED

WITH 1/2 INCH THERMOLAG

+ 1/4 INCH UPGRADE

CH43

45.84

48.75

49.65

52.27

CH44

46.50
47.95
49.33
52.04

Taav

39.48
40.26
40.68
39.51

WITH 1/4 INCH THERMOLAG

+ 1/4 INCH UPGRADE

CH43

45.85

50.15

45.72

52.79

CH44

46.79

49.83
46.20

Taav

39.23
40.63
40.51

40.12

Taav

39.40
40.58
40.99
39.99
39.54
39.78
40.34

Taav

39.90
39.35
41.06
40.80



ATTACHMENT J

TEST SETUP INFORMATION



NOTES:

1. TYPICAL TEST CURRENTS.

A. 750 KCMIL CABLE - qS CONDUIT

245 AMPERES
8. 6 AUG CABLE - 1 CONDUIT

52 AMPERES

2. THERMOCOUPLES

A. TW - WIRE

B. TR - AIR
C. TS - CONDUIT SURFACE

-CONDUIT

CABLE

BOLTED

CONNECTION

- (TYP)

I



NOTES:

1. TYPICAL TEST CURRENTS.

A. 750 KCMIL CABLE - ' CONDUIT

450 AMPERES

B. S AWG CABLE - 1 CONDUIT

68 AMPERES

2. THERMOCOUPLES

A. TU - WIRE

B. TR - AIR
C. TS - CONDUIT SURFACE

CONDUIT
4DER TEST CABLE

(TYP)BOLTED

CONNECT ION
(TYP)

N

TS

TA

TENNESSEE VALLEY AUTHORITY
CENTRAL LABORATORY SERVICES DEPARTMENT

TEST SETUP: AMPACITY TEST
4 CONDUCTOR CABLE

~ DATE EIcWED BY DATE

93-0501 93050101 Ie



CONDUIT

CABLE

BOLTED
CONNECTION

- (TYP)

TENNESSEE VRLLEY RUTHORITY
CENTRAL LABORATORY SERVICES DEPARTMENT,
TITLE

TEST SETUP: ARMPACITY TEST
24 CONDUCTOR CABLE

0

I



TENNESSEE VALLEY AUTHORITY

CENTRAL LABORATORY SERVICES DEPARTMENT
TITLE

TEST SETUP: ARMPACITY TEST

3 PHASE, 3 CONDUCTOR, 6 AWG

R M. ,EV D BY 2-TE
DE-5 6 NOt9 S3 506 1



TR

TENNESSEE VALLEY AUTHORITY

CENTRAL LABORATORY SERVICES DEPARTMENT

TITLE
TEST SETUP: AMPACITY TEST

3 PHASE, 3 CONDUCTOR, 6 AWG E
-a.... ~ ~ ~ ~ ~ ~ -l Idnw eGele Mn~

(0,, A i 271 ad -22-3
7JOB mu -E 9. 3-0501 Iu NO 30501D5 jle'~

w-l-

-



ONE AND FOUR INCH CONDUITS 3 CONDUCTOR TESTS

REFERENCE REPORT OF CAUBRATION DATED 02-23-93
FOR FLUKE 2286A TVA 890593

1' CONDUIT, 6 AWG
/TC T/C PRINTOUT

CHANNEL NUMBER FUNCTION LOCATION HEADER
9 24 TEMP 1 Trdl
3 12 TEMP 1 Tbkl
6 15 TEMP 1 Twhl

1 10 TEMP 2 Trd2
4 13 TEMP 2 Tbk2
7 16 TEMP 2 Twh2

2 11 TEMP 3 Trd3
5 14 TEMP 3 Tbk3
8 17 TEMP 3 Twh3

40 18 TEMP 4 Tam1
41 19 TEMP 5 Tam2
42 20 TEMP 6 Tam3
43 21 TEMP * *
44 22 TEMP * *

70 ** AMPS ** **
71 AMPS **

72 ** AMPS
73 N/A AMPS N/A h

*SPARE
**NOT USED FOR TH IS TEST

4' CONDUIT, 750 K CIRCULAR MILS
T/C T/C PRINTOUT

CHANNEL NUMBER FUNCTION LOCATION HEADER
20 0 TEMP 1 Trdl
23 3 TEMP 1 Tbkl
26 6 TEMP 1 Twhl

21 1 TEMP 2 Trd2
24 4 TEMP 2 Tbk2
27 7 TEMP 2 Twh2

22 2 TEMP 3 Trd3
25 5 TEMP 3 Tbk3
28 8 TEMP 3 Twh3

40 18 TEMP 4 Tam1
41 19 TEMP 5 Tam2
42 20 TEMP 6 Tam3
43 21 TEMP * *
44 22 TEMP * *

I

70 N/A AMPS N/A It
71 N/A AMPS N/A It
72 ** AMPS ** **
73 ** AMPS **

c_



ONE AND FOUR INCH CONDUITS 4 CONDUCTOR TESTS

REFERENCE REPORT OF CALIBRATION DATED 03-26-93
1 ' COUNDUI, 6 AWG

T/C
CHANNEL NUMBER FUNCTION LOCATION HEADER

0 0 TEMP 1 Trdl
1 1 TEMP 1 Twhl
2 2 TEMP 1 Tbkl
4 4 TEMP 1 Tgrl

5 5 TEMP 2 Trd2
6 6 TEMP 2 Twh2
77*** TEMP 2 Tbk2
8 8 TEMP 2 Tgr2

9 9 TEMP 3 Trd3
10 10 TEMP 3 Twh3
11 11 TEMP 3 Tbk3
12 12 TEMP 3 Tgr3

40 28 TEMP 4 Taml
41 29 TEMP 5 Tam2
42 30 TEMP 6 Tam3
43 31 TEMP * *

44 32 TEMP * *

70 ** AMPS ** **

71 ** AMPS ** **

72 ** AMPS **

73 N/A AMPS N/A It

*SPARE
**NOT USED FOR TH IS TEST
*'REPLACED WITH T/C 13 CHANNEL 13 ON 03-30-93

TESTED SPECIMEN 93-0501-6 WITH TH IS CONFIGURATION

4' CONDUIT, 750 K CIRCULAR MILS
TIC

CHANNEL NUMBER FUNCTION LOCATION HEADER
20 14 TEMP 1 Trdl
21 15 TEMP 1 Twhl
22 16 TEMP 1 Tgr1
23 17 TEMP 1 Tbkl

24 18 TEMP 2 Trd2
25 19 TEMP 2 Twh2
26 20 TEMP 2 Tgr2
27 21 TEMP 2 Tbk2

28 22 TEMP 3 Trd3
29 23 TEMP 3 Twh3
30 24 TEMP 3 Tgr3
31 25 TEMP 3 Tbk3

40 28 TEMP 4 Taml
41 29 TEMP 5 Tam2
42 30 TEMP 6 Tam3
43 31 TEMP * *

44 32 TEMP * *

70 N/A AMPS N/A It
71 N/A AMPS N/A It
72 ** AMPS ** **

73 ** AMPS ** **

c-



. 0

FOUR INCH CONDUIT24 CONDUCTOR SINGLE PHASE TEST
FOLR INCH CONDUIT THREE 8 CONDUCTOR 3 PHASE TEST

ALL OF THE THERMOCOUPLES ARE ON THE BLACK CONDUCTOR FOR THESE TWO
SETS OF TESTS.

REFERENCE REPORT OF CALIBRATION DATED 04-29-93

T/C
CHANNEL NUMBER FUNCTION LOCATION HEADER

0 0 TEMP 1
1 1 TEMP 1 *

2 2 TEMP 1 *

3 3 TEMP I *

4 4 TEMP 1 *

5 5 TEMP I *

6 6 TEMP 1 *

7 7 TEMP 1 *

8 8 TEMP 2 *

9 9 TEMP 2 *

10 10 TEMP 2 *
11 11 TEMP 2 *
20 14 TEMP 2 *
21 15 TEMP 2 *
22 16 TEMP 2 *
23 17 TEMP 2 *

24 18 TEMP 3 *
25 19 TEMP 3 *
26 20 TEMP 3 *
27 21 TEMP 3 *
28 22 TEMP 3 *
29 23 TEMP 3 *
30 24 TEMP 3 *
31 25 TEMP 3 *

40 28 TEMP 4 Ta ml
41 29 TEMP 5 Ta m2
42 30 TEMP 6 Ta m3
43 31 TEMP
44 32 TEMP

70 ** AMPS **
71 N/A AMPS N/A lb
72 N/A AMPS N/A Iw
73 N/A AMPS N/AI

* THE COMPUTER PROGRAM SELECTED THE MAXIMUM AND MINIMUM TEMPERATURES
AT EACH LOCATION AND THEY ARE SHOWN ON THE PRINTOUT.

**NOT USED
***SURFACE TEMPERATURE NOT ON PRINTOUT

00



ONE INCH CONDUIT THREE PHASE TEST

REFERENCE REPORT OF CALIBRATION DATED 04-29-93

T/C
CHANNEL NUMBER FUNCTION LOCATION HEADER

6 6 TEMP 1 Twhl
7 7 TEMP 1 Tbkl
5 *5 TEMP 1 Trdl

21 15 TEMP 2 Twh2
23 17 TEMP 2 Tbk2
22 16 TEMP 2 Trd2

30 24 TEMP 3 Twh3
31 25 TEMP 3 Tbk3
29 23 TEMP 3 Trd3

40 28 TEMP 4 Tam1
41 29 TEMP 5 Tam2
42 30 TEMP 6 Tam3
43 31 TEMP * *
44 32 TEMP * *

70 ** AMPS ** **
71 N/A AMPS N/A lb
72 N/A AMPS N/A Iw
73 N/A AMPS N/A Ir

*SURFACE TEMPERATURE, NOT ON PRINTOUT
**NOT USED
***REPLACED WITH T/C 2, CHANNEL 2 ON 06-19-93

TESTED SPECIMENS 93-0501-5 AND 93-0501-7
WITH THIS CONFIGURATION.

c�
I

ko



0

K-I ~ - 3 -

B-28
I-.

NOTES:

1. UNLESS OTHERWISE INOICATED,

DIMENSIONS ARE IN FEET.

2. NUMBERS IN PARENTHESIS REFER

TO THERMOCOUPLE POSITIONS.
TENNESSEE VALLEY AUTHORITE
CENTRAL LABORATORY SERVICES DEPARTMEN

TITLE

TEST CHAMBER: AMPACITY TESTS

a. UBY- DATE REVIEWED BY OAT
- (!Xem*k e t4-1PtC

JOB NUMBER 93-R1 DUG NDS3 0 0 lRl

-I

I,,



ATTACHMENT K

PHOTOGRAPHS



K-1

Photograph 1 - Measurement of the pre-formed Thermolag sections

Photograph 2 - One group of 1/2' Thermolag ready for installation



K-2

Photograph 3 Installation of the Thermolag

1~ (6J/J'a/ 0&d7* // , ~ 7~AI

Photograph 4 - 1" conduit with 1/4" base during rasping



K-3

Photograph 5 - Environmentally controlled chamber 1" configuration

Photograph 6 - Environmentally controlled chamber 4" configuration



Photograph 7 - Specimens in various stages of preparation

Moisture Content Measurement

K-4

Photograph 8



K-'5

Photograph 9 - Specimen 93-0501-1, 4" conduit with 1/2" base

Specimen 93-0501 2, 4" conduit with 1/2" base with 1/4" upgradePhotograph 10



K-6

Photograph 11. - Specimen 93-0501-3, 4" conduit with 1/4" base with 1/4" upgrade

Photograph 12 - Specimen 93-0501-5 1" conduit with 1/2" base



K-7

Photograph 13 - Specimen 93-0501-6, 1" conduit with 1/2" base with 1/4" upgrade

Photograph 14 - Specimen 93-0501-7 1" conduit with 1/4" base and 1/4" upgrade



K-8

Photograph 15 - Thermocouple installation in the 6 AWG test cable

Photograph 16 - Thermocouple installation in the 750 MCM cable



K-9

Three phase test set upPhotograph 17



ATTACHMENT L

ANOMALIES



L- 1 L
Notice of Anomaly

Date: 3-1Z-q3
- YO c1 i 3Job No: 93 o50 ,

. Notice No.: 93- coo 8 Initiated by: _ _2___,___,__

Customer: ,__ _hl

Notification Made To: tg!g ln Date: 3-1z-23
Notification Made By: liLi P Via:

---------------------------------------------------------------

Nature of Anomaly: Specimen Procedure - Instrumentation

Test Fixture

Date of Anomaly: 3-z -- I.D. No.: _ __o5__ _3
Part Name: 2L ZiS z670 Part No.: _ _ _ _

Test: ' j W v J

Requirements: n0 a P, /e

* Description of Anomaly: .•t o a c1

Comments and Reccmmendation: ,5 :-cJ l

Disposition: C'eY'E- C'j/7,/ ancpuf A '72J1JS.

--------------------------- - -------------------------------------------------

Project EngineerC6 /Date 3-12-92 QA/QCi( pervi sor,4 4 (i t1eJDate 3-lG -L 3

Engg Svcs Sup /DateXk A Customer Approval 4nr /Date -/z /J



L-2

Anomaly A93- oOO.F
Page 2 of 3

Description of Anomaly: Test current readings were checked at
various times during the testing to ensure that the current
calibration of the data logger was within tolerance. All
checks were within tolerance until 03-12-93 at 7:30 a.m.

At 7:30 a.m. (after completing the last conduit test)
readings from the Fluke 8506A (TVA 890647) and Shunt (TVA
903849) indicated 54 Amps and the data logger indicated 52.5

Amps. This error is outside of the accuracy specification of
1% of reading.

Comments and Recommendations: A Keithly 197 (TVA 890279) was
then used to check the current (this instrument was used with
the batteries as the power source and not plugged in the wall
outlet) and it indicated the current was 52.5 Amps.

Another Fluke 8506A (TVA 572564) was obtained and the current
was rechecked. This Fluke 8506A and shunt indicated 54 Amps
and the data logger indicated 52.5 Amps. The current was
also checked using a Keithly 2001 (uncertified) and the
current was 52.5 Amps and the data logger indicated 52.5
Amps.

The Fluke 8506A (TVA 890647) and the Keithly 2001 were taken
to the lab and checked at 5.00 mV.
Fluke 8506A 5.010 mV
Keithly 2001 5.001 mV

The instruments were returned to the EQ Lab and connected to
the shunt but the power supply was changed. Specifically the
Fluke 8506A (TVA 809647) was plugged into an isolation
transformer and the following readings were made.

Fluke Data Logger 52.44 Amps *
Fluke 8506A (572564) 52.6 Amps
Fluke 8506A (890647) 52.3 Amps *
Keithly 2001 52.4 Amps **

These readings are within the required accuracy (+1 % of
reading)

*Instruments that have previously been used to verify the
current.
** The Keithly 2001 was loaned to the laboratory from Keithly
and therefore is not a certified laboratory instrument. It
was used to check the current because the manufacturer specs
are about the same as the Fluke 8506A.



L-3

Anomaly A93-0cQ8
Page 3 of 3
An oscilloscope was connected to the shunt to check the A.C.

waveform for distortion. No obvious distortion was apparent.

The readings obtained by the data logger from approximately
03-11-93 at 7:00 am to 03-12-93 at 7:30 am are accurate based
on the following:

1) Readings with the Keithly 197 and Keithly 2001 were
consistent with the data logger.

2) Readings with the Fluke 8506A (TVA 890647) were consistent
with the data logger when the Fluke 8506A was plugged in
to an isolation transformer.

The source of the signal causing the Fluke 8506A to read in
error was not identified so it is recommended that the Fluke
8506A be plugged into the isolation transformer to obtain
current readings for calibration purposes during the
remainder of this testing.



L-4

Notice of Anomaly
Date: 3 -,Q5-9i3

Job No: q3-o5 1

* Notice No.: 93-Cral I Initiated by: t 2 dle
Customer: 61S2 /(A

Notification Made To: Ke Date: .3- z5- $ 3
Notification Made By: ( 3 , Via:

------- ------------------- ----- ---------------------------------------

Nature of Anomaly: Specimen Procedure . Instrumentation

Test Fixture

Date of Anomaly: 3-25- 9 I.D. No.: qgo 59 3
Part Name: Jtuokx .JiXL ± Part No.: & I ,

Test: col.-, A /AotI n @ctc2
U .

Requirements: %,&n oiyr t f 0AotL ,k rd

,' i~, ^47,t CA' oAo 9 3c 747.

Description of Anomaly: j m t06 C 6 c a2( w&tc-

Pci oLn'a CJ2otJ

Comments and Recommendation: ( 9c c ? 7 r, x ic". )

Disposition: Qa,.IC1e6, 6LI/ 77Y1 W6&A*' Z>c/ S.

-------------------------- -------------------------------------------------

Project Engineer / ?7 Date, 5-rtA -t/QC Supervisor .IW Date 3. -a-

Engg Svcs Supvy . /Date/ / Customer Approvala~s-VVO~z Date 3-z.v-93



L-5

Anomaly 93-&S+ 3-27-93
Page 2 of

Comments and Recommendations:
The data obtained from the thermocouples during the test was

consistent with the other temperature reading obtained at

each location and along each conductor. One of the open

thermocouples was on the 6 AWG (location 1, white conductor)
test assembly and one of the open thermocouples was on the

750 MCM (location 1, white conductor) assembly. There were

three thermocouples at location 1 and three thermocouples on

the white conductor in-each case. The thermocouples were

placed between copper sm-d or each conductor to accurately
measure the conductor temperature. The thermocouples were

removed to perform the post test calibration and at that time
the thermocouple indicated open.

It is recommended that the data obtained during the testing

be accepted as accurate and no further action is required.



L-6

Notice of Anomaly
Date: 3.-3o-q3

Job No: 93-0o50

Notice No.: 9 ? - o oI) Initiated by: (C. _ ,7.
Customer: _____J _ _

Notification Made To: 8 t Date: 3 -30 -V2
Notification Made By: 7V z qeD Via:

---------------------- --- --------------------------------------------------

Nature of Anomaly: - Specimen - Procedure - Instrumentation

-_ Test Fixture

Date of Anomaly: _3 <m-?23 I.D. No.: T/c 7 Cfk %
Part Name: l Part No.:

Test: "w6qJ Lid t 4ktWjZ e

Requirements: < C -,

o 0 Mc e 930 q9

Description of Anomaly: : ?'CO L o s 7 V4A~d4t

Ti 1 -3 CL 7-3c- 2

Comments and Recommendation: C. Lc. oA, A_ o3-it

Pi nLtV 14 7' a .

Disposition: C2,D#QI20 R- aJ-O CW -

--------------------------- ------------------------------------------------

Project Engineer( / 1 / Date 3 -319 /QC Supervisore.YiAIL, /Date3-?3 1-e

Engg Svcs Su /Datefj//ZY Customer Approva lJW %h Date4-0Q-S;



L-7

Notice of Anomaly
Date: _ _-z___-_3

Job No: 33-o501

Notice No.: - cr g.5 Initiated by: 62 'i-td 1

Customer: ___

Notification Made To: &z~O 1R Date: j-z q3
Notification Made By: Via:

------- ----------------------------- --- --------------------------

Nature of Anomaly: Specimen Procedure Instrumentation

Test Fixture

Date of Anomaly: 4-. 3-93 I.D. No.: Si9 O R3
Part Name: LRt. ZZR Part No.: I -/+

Test: b8 b,

U Otc C70

Requirements: 4 _ rhuxcL C,-

o AJcle 93o0 4

Description of Anomaly: Ch&I- L a -+- c. Gw mAi or'L 2. lwtaL

c ZI -qC 750 frtCm i I w

Comments and Recommendation: L'o mnt .~Yt-mrvk f klot okb

Disposition: .Z coVo C, C6./i-w o1

---------------------------------------------------------------------

Project Engineer 9Date - -' A/QC Supervisor&Y" G n /Date '*- A3

Engg Svcs Supv ID ate Customer Approval g6ua s/2Date )e-S--,9_3



L-8

Notice of Anomaly
Date: 5-bo-93

Job No: g93-o5o1

* Notice No.: cI3-ocI Initiate(d by: Ci
Customer: JAAJ

Notification Made To: __O____ _ Date: 5- o -9-3
Notification Made By: _______ __ Via:

-- - - - - - - - - - - - ----------- ----------------- --- --------------------

Nature of Anomaly: Specimen lProcedure L-- Instrumentation

-_ Test Fixture

Date of Anomaly: -,O 93 1.D. No.: 5 0632 4
Part Name: (ToOtu ('d°°° Part No.: _ _ __

Test: " iJ B l J<,Dn Sn 4witw

--------------------------------- P ---------------------------------------------

Requirements: affg~, oazfj ocoedsJ Qs -2al f

c~Z ( f aeo NCR 93o4G )

* Description of Anomaly: Y>u AcJ eg4 o5632q- u

i .e215vSo5.0 oU
*&Li so-lo -o9w

,v; 33o Ms -7k Jaoad CO 2  ' L,,ta 2 4 0 0 /&.
Z4{o t~edr<t , . -ti., ° < / cl -'~
Comments and Recommendation: j.AL, c % O

U tad c) aV

Disposition: r'zC'd ' C Ioc/X?.' 4Z/7'/ i&/c2-L

-------------------------------------------------------------------------

Project Engineer(-, Date~so.93 IA/QC Supervisor-&M % ud/Date5^i(9 3

Engg Svcs Sup /Date,6j/ // Customer Approval e~- 2Date 3-=?--93



L-9

Notice of Anomaly
Date: 06-17-93

Page 1 of 2 Job No: 93-0501

Notice No.: 9 3 -Co 6 A Initiated by: C. L. Rutledge
Customer: WBN

Notification Made To: Bill Roop Date: 06-17-93

Notification Made By: C. L. Rutledge Via: Telephone

-------------------------------------------------------------------------------

Nature of Anomaly: Specimen X Procedure Instrumentation

Test Fixture

Date of Anomaly: 06-16-93 & 06-17-93 I.D. No.: 890593

Part Name. Fluke 2286A Part No.: N/A

Test: "WBN Testing to Determine Ampacity Derating Factors for Fire Protected

Cables"
-------------------------------------------------------------------------------

Requirements: Calibrate the instrumentation for the ranges used.

Description of Anomaly: see attached.

Comments and Recommendation: see attached

Disposition: Cr61S7J,)/ &4ijZ',A9S ade/77 z?••roVz5264S' /zcid

-------------------------------------------------------------------------------

Project Engineer U t-7 A/QC Supervisor tm. m /Date (a ̂7-.93

Engg Svcs Sup /Dated/7/ Customer Approval4~&~ j/Date 6-'7-Y
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Anomaly 93-ooz3
Page 2 of 2

Description of Anomaly: Upon examination of the data from
the 1" conduit three phase test the current was approximately
63 amps. A review of the report of calibration showed
Channels 71, 72, and 73 were certified from 20 to 50 amps.
Additionally, the report of calibration indicates on the
cover sheet the report is for testing in 4" Conduit 3 phase
testing only.

Comments and Recommendations: The report of calibration was
dated 04/29/93. The request to test the 1" conduit with
three phase power supply was dated 06/10/93. At the time the
report of calibration was prepared, the ranges certified
encompassed ranges required for the testing.

On 06-17-93 the current indication from the data logger for
channels 71, 72, and 73 were checked at 70 amps and were
within tolerance (+/- 1 % of reading). The data is listed
below:

Standards Used: 572564, 900484

Channel 71

STD STD UUT Ratio Current Error
mV (Amps) VDC Amps %
70.22 69.88 1.7533 200:5 70.13 0.36

Channel 72

STD STD UUT Ratio Current Error
mV (Amps) VDC Amps %
70.33 69.99 1.7625 200:5 70.50 0.73

Channel 73

STD STD UUT Ratio Current Error
mV (Amps) VDC Amps %
70.28 69.95 1.7618 200:5 70.47 0.75

I recommend the following:
1) The test for specimen 93-0501-8 performed on 06-16-93 be

accepted.
2) All of the other 1" conduit tests as described in

revision 5 of the test plan be completed with no further
certification required.

3) The post test calibration will included the check at 70
amps.

4) The cover sheet for the pre-test calibration will not be
revised to indicate the report was used for 1" 3 phase
testing. The cover sheet for the post test report of
calibration will indicate this calibration encompasses
the 4" and 1" conduit 3 phase test.
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Notice of Anomaly
Date: 06-19-93

Job No: 93-0501

Notice No.: 9-") -0 :'hi Initiated by: C. L. Rutledge

Customer: WBN

Notification Made To: Bill Roop Date: 06-19-93

Notification Made By: C. L. Rutledge Via: Voice Mail

-------------------------------------------------------------------------------

Nature of Anomaly: Specimen - Procedure x Instrumentation

Test Fixture

Date of Anomaly: 06-19-93 I.D. No.: 890593

Part Name: Fluke 2286A Channel 5 Part No.: N/A

Test: "WBN Testing to Determine Amapacity Derating Factors for Fire Protected

Cables"
-------------------------------------------------------------------------------

Requirements: Perform pre- and post-test calibration.

Description of Anomaly: Thermocouple 5 (Location 1, red conductor, 3 phase,

1" conduit) bead broke.

Comments and Recommendation: Replace with thermocouple 2, continue testing,

and do not perform post-test check.

Disposition: J-7zwse CA/oeS et/6W C~ss -191•fJa,9ru ).

-----------------------------------------------------------------------------

Project Engineer _. Date 6-4q 1%/QC Supervisorz.F Q+ ,./Date L- al-3

Engg Svcs Sup C 4 /Date 6/c03 Customer ApprovalG..4evnX /Date 6k2.,
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Notice of Anomaly
Date: 06-24-93

Job No: 93-0501

Notice No.: -r3 -%> :s& Initiated by: C. L. Rutledge
Customer: WBN

Notification Made To: Bill Roop Date: 06-24-93
Notification Made By: C. L. Rutledge Via: Telephone

-------------------------------------------------------------------------------

Nature of Anomaly: Specimen - Procedure X Instrumentation

Test Fixture

Date of Anomaly: 06-23-93 I.D. No.: 890593
Part Name: Fluke 2286A Part No.:

Test: "WBN Testing to Determine Ampacity Derating Factors for Fire Protected
Cables"

-------------------------------------------------------------------------------

Requirements: Perform post-test check for instrumentation.

1 C L X a -V4

Description of Anomaly: Thermocouples attached to channels i., 29, and 30

indicated open.

Comments and Recommendation: Accept the data taken using these thermocouples

and do not perform post-test check.

Disposition: ccO-sz . c'z'es &".'Y ,z6'ao io.

-------------------------------------------------------------------------------

Project Engineer C )z Date 6-z4-53 A /QC Supervi soi /ate L-& +- 3

Engg Svcs Supv /7 Customer Approval4q /Date te
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COMPUTER PROGRAMS
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THIS PROGRAM WAS USED TO ACQUIRE DATA FOR THE SINGLE PHASE, 3 CONDUCTOR, 6 AWG

TEST IN 1" CONUDIT

'THIS PROGRAM IS DESIGNED TO TALK TO A FLUKE 2280 AND TO COLLECT DATA FOR

PROCESSING. JOB NUMBER 93-0501S01. MARCH 1993. FRANK A. DEVINEY

CLS

WIDTH LPRINT 132

DIM tw(100), t(80)

INPUT "ENTER SAMPLE NUMBER SUFFIX 93-0501 ", SN$

INPUT "ENTER STARTUP TEMPERATURE IN DEGREES C ", TS

INPUT "ENTER FILE NUMBER TO SAVE DATA ", df$

FOR i = 1 TO 100

tw(i) = TS

NEXT i

hdr:

LPRINT CHR$(15)

GOSUB PRTHDR

lines = 1

'get initial temp

'set array

'17 chara per inch

OPEN "COM1:4800,N,8,1,CSO,DSO,CDO,RS" FOR RANDOM AS #1 LEN = 4096

SETUP

OPEN df$ FOR OUTPUT AS #2

PRINT #1, CHR$(24) 'ctrl-x to

a$ = INPUT$(1, #1)
CLOSE #1

scan:

LOCATE 1, 1

PRINT "SAVING DATA TO FILE ", df$

WAIT1:

IF INKEY$ = "Q" THEN GOTO DONE

LOCATE 1, 70

PRINT TIME$
sec$ = RIGHT$(TIME$, 2)

IF sec$ <> "00" THEN GOTO WAIT1

CLS

LOCATE 2, 2

OPEN "COM1:4800,N,8,1,CDO,DSO,CSO,RS" FOR RANDOM AS #1

SETUP

PRINT #1, "112,!"

GET1:

LINE INPUT #1, m$

IF (MID$(m$, 4, 4) = "STOP") THEN GOTO noscan

IF (MID$(m$, 4, 1) <> "C") THEN GOTO line2:

n = VAL(MID$(m$, 7, 2))

GOTO line3

line2:
IF (MID$(m$, 2, 1) <> "C") THEN GOTO skip:

'1 scan per minute

'quit exit to DOS

'dos date&time

'SERIAL

'send scan command

'SERIAL

fluke



n = VAL(MID$(m$, 4, 4))

line3:
t(n) = VAL(MID$(m$, 9, 10))

skip:

PRINT m$;

PRINT #2, m$

IF (MID$(m$, 4, 4) <> "END ") THEN

'channel number

'value

'to monitor

'save

GOTO GET1

t$ = MID$(m$, 34, 12)

tavl = (t(9) + t(3) +

tav2 = (t(l) + t(4) +

tav3 = (t(2) + t(5) +
tw(61) = (tavl + tav2

Taav = (t(40) + t(41)

Tmax = t(l)
temperature

IF t(4) > Tmax THEN Ti

IF t(7) > Tmax THEN T

Tf = 0
IF ABS(90 - Tmax) > 1

IF (ABS(40 - t(40)) 0
IF ABS(tav2 - tavl) >

IF ABS(tav2 - tav3) >

noscan:

CLOSE #1

CLOSE #2

FOR i = 1 TO 60

tw(i) = tw(i + 1)

NEXT i

t(6)) / 3

t(7)) / 3

t(8)) / 3

+ tav3) / 3

+ t(42)) / 3

max = t(4)
max = t(7)

.1 THEN Tf

R ABS(40 -
4 THEN Tf

4 THEN Tf

-1I
t(41)) OR ABS(40
-1I
-l1

'fluke time

'average of 3 temps

'find hottest midpoin

'else tml = t(l)

'else tm2 = t(l)

- t(42))) > 2 THEN Tf = 1

'shift all back 1

'in 60 minute array

sumi = 0

sumisq = 0
sumtw = 0

sumtwi = 0

FOR i = 1 TO 60
sumi = sumi + i

sumisq = sumisq
sumtw = sumtw +
sumtwi = sumtwi
NEXT i

'computes for
'linear
'regression+ i * i

tw (i)
+ i * tw(i)

m = (sumtwi - sumi * sumtw /

m = 60 * m

IF ABS(m) >= .2 THEN Tf = 1

60) / (sumisq - sumi * sumi / 60)

It = 40 * t(73)
In = It * SQR(((90 - 40) * (234.5 + Tmax)) / ((Tmax - Taav) * (234.5 + 90)))

M-2
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LPRINT CHR$(27) + CHR$(48);

LPRINT USING

LPRINT " ";
LPRINT USING

LPRINT "* ";

LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT USING

IF (Tf <> 0)
LPRINT USING

GOTO dnl

notneq:

LPRINT "
dnl:

LPRINT t$

"##.# "; t(9); t(3); t(6);

*##.# "; t(l); t(4); t(7);

n##.# "; t(2); t(5); t(8);

"##.# "; tavl; tav2; tav3;

"###.## " ; tw(61); m;

t(42); Taav;"### ; t(40); t(41);

"####.##'; It;

THEN GOTO notneq

"####. ## ; In;

i;

lines = lines + 1

IF lines < 61 THEN GOTO nothdr

LPRINT

LPRINT

LPRINT

"COMMENTS

'form feed

PRN
LPRINT

LPRINT "

LPRINT

LPRINT

LPRINT
LPRINT

LPRINT

LPRINT
LPRINT " Tested By -

Date

Date Reviewed By

LPRINT CHR$(12)

GOSUB PRTHDR

lines = 1

nothdr:

OPEN df$ FOR APPEND AS #2

GOTO scan

DONE:

OPEN "COM1:4800,N,8,1,CDO,CS0,DSO,RS" FOR RANDOM AS #1

n



PRINT #1, CHRS(25)
CLOSE #1

END

PRTHDR:

LPRINT CHR$(27) + CHR$(50);
LPRINT CHR$(27) + CHR$(71);
LPRINT " AMPACITY TEST.

SN$;

LPRINT " DATA FILE "; df$
LPRINT "

LPRINT

LPRINT " POSITION 1-

AVE AMBIENT TEMPERATURE
LPRINT "Trdl Tbkl Twhl Tr
Twave SLOPE Taml Tam2 Tam
LPRINT
LPRINT CHR$(27) + CHR$(72);
RETURN

JOB NUMBER 93-0501.

'enhanced f or head
SAMPLE NUMBER 93-0501-";

DATES

POSITION 2_
AMPS"

d2 Tbk2 Twh2
3 Taav It

POSITION 3 POSITION AVERAGE

Trd3 Tbk3 Twh3 Tavl Tav2 Tav3
I' "; LPRINT "TIME"

'unenhance

[3C6G.DOC)
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. THIS PROGRAM WAS USED TO ACQUIRE DATE FOR THE SINGLE PHASE, 3 CONDUCTOR, 750 MCM

0 TEST IN 4" CONDUIT

'THIS PROGRAM IS DESIGNED TO TALK TO A FLUKE 2280 AND TO COLLECT DATA FOR

PROCESSING. JOB NUMBER 93-0501S01. MARCH 1993. FRANK A. DEVINEY

CLS

WIDTH LPRINT 132

DIM tw(100), t(80)

INPUT "ENTER SAMPLE NUMBER SUFFIX 93-0501 ", SN$

INPUT "ENTER STARTUP TEMPERATURE IN DEGREES C ", TS
INPUT "ENTER FILE NUMBER TO SAVE DATA ", df$

FOR i = 1 TO 100
tw(i) = TS

NEXT i

hdr:

LPRINT CHR$(15)

GOSUB PRTHDR

lines = 1

OPEN "COM1:4800,N,8,1,CSO,DSO,CDO,RS" FOR RANDOM AS

SETUP

OPEN df$ FOR OUTPUT AS #2

PRINT #1, CHR$(24)

aS = INPUT$(1, #1)

CLOSE #1

'get initial temp

'set array

'17 chara per inch

#1 LEN = 4096 'SERIAL

'ctrl-x to fluke

scan:

LOCATE 1, 1

PRINT "SAVING DATA TO FILE ", df$

WAIT1:

IF INKEY$ = "Q" THEN GOTO DONE
LOCATE 1, 70

PRINT TIME$

sec$ = RIGHT$(TIME$, 2)

IF sec$ <> "00" THEN GOTO WAIT1

CLS
LOCATE 2, 2

OPEN "COM1:4800,N,8,1,CDO,DSO,CSO,RS" FOR RANDOM AS #1

SETUP

PRINT #1, "1#4,1"

GET1:

LINE INPUT #1, m$

IF (MID$(m$, 4, 4) = "STOP") THEN GOTO noscan

IF (MID$(m$, 4, 1) <> "C") THEN GOTO line2:

n = VAL(MID$(m$, 7, 2))

GOTO line3

line2:

IF (MID$(m$, 2, 1) <> "C") THEN GOTO skip:

'1 scan per minute

'quit exit to DOS

'dos date&time

'SERIAL

'send scan command



n = VAL(MID$(m$, 4, 4))

line3:

t(n) = VAL(MID$(m$, 9, 10))

skip:

PRINT m$;

PRINT #2, m$

IF (MID$(m$, 4, 4) <> "END ") THEN GOTO GETI

t$ = MID$(m$, 34, 12)

tavl = (t(20) + t(23)
tav2 = (t(21) + t(24)
tav3 = (t(22) + t(25)
tw(61) = (tavl + tav2
taav = (t(40) + t(41)
tmax = t(1)
temperature

IF t(4) > tmax THEN t
IF t(7) > tmax THEN ti
Tf = 0
IF ABS(90 - tmax) > 1
IF (ABS(40 - t(40)) 0
IF ABS(tav2 - tavl) >
IF ABS(tav2 - tav3) >

noscan:

CLOSE #1

CLOSE #2

FOR i = 1 TO 60
tw(i) = tw(i + 1)

NEXT i

+

+

+

+

+

t(26)) / 3

t(27)) / 3

t(28)) / 3

tav3) / 3

t(42)) / 3

max = t(4)
max = t(7)

.1 THEN Tf = 1

R ABS(40 - t(41)) OR ABS(40

4 THEN Tf = 1

4 THEN Tf = 1

'channel number

'value

'to monitor

'save

'fluke time

'average of 3 temps

'find hottest midpoin

'else tml = t(1)
'else tm2 = t(1)

- t(42))) > 2 THEN Tf = 1

'shift all back 1

'in 60 minute array

sumi = 0
sumisq = 0
sumtw = 0
sumtwi = 0

FOR i = 1 TO 60
sumi = sumi + i

sumisq = sumisq
sumtw = sumtw +
sumtwi = sumtwi
NEXT i

'computes for
'linear

+ i * i 'regression
tw(i)
+ i * tw(i)

m = (sumtwi - sumi * sumtw / 60) / (sumisq - sumi * sumi / 60)
m = 60 * m
IF ABS(m) >= .2 THEN Tf = 1

It = 80 * (t(70) + t(71))

IF (tmax - taav) <= 0 THEN GOTO nxt2
Inor = It * SQR((50 * (234.5 + tmax)) / ((tmax - taav) * 324.5))

M-6



nxt2:
LPRINT CHR$(2
LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT USING

IF (Tf <> 0)

LPRINT USING

GOTO dnl

notneq:

LPRINT

dnl:

LPRINT t$

lines = lines

IF lines < 61

LPRINT

LPRINT

LPRINT

"COMMENTS

7) + CHR$(48);
"##.# "; t(20); t(23); t(26);

"##. ";t(21); t(24); t(27);

"##.# "; t(22); t(25); t(28);

"##.# "; tavl; tav2; tav3;
n###.## n; tw(61); m;

"#1.1 "; t(40); t(41); t(42); taav;

"###f.##"; It;

THEN GOTO notneq

"####.##"; Inor;

3+ 1

THEN GOTO nothdr 'form feed

LPRINT

LPRINT "

oT

LPRINT

LPRINT "

.T

LPRINT

LPRINT "

..

LPRINT

LPRINT

LPRINT " Tested By

Date
Date Reviewed By

LPRINT CHR$(12)

GOSUB PRTHDR

lines = 1

nothdr:

OPEN df$ FOR APPEND AS #2

GOTO scan

DONE:

M-7
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OPEN "COM1:4800,N,8,1,CDO,CSO,DSO,RS' FOR RANDOM AS #1

PRINT #1, CHR$(25)

CLOSE #1

END

PRTHDR:

LPRINT CHR$(27) + CHR$(50);
LPRINT CHR$(27) + CHR$(71);
LPRINT " AMPACITY TEST. JOB NUMBER 93-0501.

SN$;

LPRINT " DATA FILE "; df$;
LPRINT " "; DATE$

LPRINT

LPRINT " POSITION 1- -POSITION 2- -POSITION 3

AVE AMBIENT TEMPERATURE AMPS"
LPRINT "Trdl Tbkl Twhl Trd2 Tbk2 Twh2 Trd3 Tbk3 Tw'
Twave SLOPE Taml Tam2 Tam3 Taav It I'

LPRINT
LPRINT CHR$(27) + CHR$(72);

RETURN

'enhanced for head
SAMPLE NUMBER 93-0501-";

__ POSITION AVERAGE

h3 Tavl Tav2 Tav3

; LPRINT "TIME"

'unenhance

(750.DOC]
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THIS PROGRAM WAS USED TO ACQUIRE DATA FOR THE SINGLE PHASE, 4 CONDUCTOR, 6 AWG,
TEST IN 1" CONDUIT

I THIS PROGRAM IS DESIGNED TO TALK TO A FLUKE 2280 AND TO COLLECT DATA FOR
I PROCESSING. AND IS INTENDED SPECIFICALLY FOR 4C 6AWG CABLE.

I JOB NUMBER 93-0501SO01. MARCH 1993. FRANK A. DEVINEY

CLS

WIDTH LPRINT 132

DIM tw(100), t(80)

INPUT "ENTER SAMPLE NUMBER SUFFIX 93-0501 -, SN$
INPUT "ENTER STARTUP TEMPERATURE IN DEGREES C -, TS
INPUT "ENTER FILE NUMBER TO SAVE DATA -, df$

FOR i = 1 TO 100

tw(i) = TS

NEXT i

hdr:

LPRINT CHR$(15)

GOSUB PRTHDR

lines = 1

'get initial temp

'set array

'17 chara per inch

OPEN "COM1:4800,N,8,1,CSO,DSO,CDO,RS" FOR RANDOM AS #1 LEN = 4096
SETUP

OPEN df$ FOR OUTPUT AS #2

PRINT #1, CHR$(24) 'ctrl-x to i

AS = INPUT$(1, #1)

CLOSE #1

scan:

WAIT1:

IF INKEY$ = "Q" THEN GOTO DONE
LOCATE 1, 70

PRINT TIME$

sec$ = RIGHT$(TIME$, 2)
IF sec$ <> "00" THEN GOTO WAIT1

CLS

LOCATE 2, 2

OPEN "COM1:4800,N,8,1,CDO,DSO,CSO,RS" FOR RANDOM AS #1

SETUP

PRINT #1, "1#2,!"

GET1:

LINE INPUT #1, M$

IF (MID$(M$, 4, 4) = "STOP") THEN GOTO noscan

IF (MID$(M$, 4, 1) <> "C") THEN GOTO line2:
nl = VAL(MID$(M$, 7, 2))

N2 = VAL(MID$(M$, 18, 2))

GOTO line3

line2:

IF (MID$(M$, 2, 1) <> "C") THEN GOTO skip:

'1 scan per minute

'quit exit to DOS

'dos date&time

'SERIAL

'send scan command

'SERIAL

Eluke



nl = VAL(MID$(M$, 4, 4))
N2 = VAL(MID$(M$, 15, 2))

line3:

t(nl) = VAL(MID$(M$, 9, 10))

skip:

PRINT M$;

PRINT #2, M$

IF (MID$(M$, 4, 4) <> "END ") THEN GOTO GET1

tS = MID$(M$, 34, 12)

tavl = (t(0) + t(l) + t(2) + t(4)) / 4

tav2 = (t(5) + t(6) + t(13) + t(8)) / 4

tav3 = (t(9) + t(10) + t(ll) + t(12)) / 4

tw(61) = (tavl + tav2 + tav3) / 3

Taav = (t(40) + t(41) + t(42)) / 3

Tmax = t(5)
temperature

IF t(6) > Tmax THEN Tmax = t(6)
IF t(13) > Tmax THEN Tmax = t(13)
IF t(8) > Tmax THEN Tmax = t(8)
Tf = 0
IF ABS(90 - Tmax) > 1.1 THEN Tf = 1
IF (ABS(40 - t(40)) OR ABS(40 - t(41)) OR

IF ABS(tav2 - tavl) > 4 THEN Tf = 1
IF ABS(tav2 - tav3) > 4 THEN Tf = 1

noscan:

CLOSE #1

CLOSE #2

ABS (40

FOR i = 1 TO 60

tw(i) = tw(i + 1)
NEXT i

'channel number

'value

'to monitor

'save

'fluke time

'average of 4 temps

'find hottest midpoin

'else tml = t(l)
'else tm2 = t(l)

- t(42))) > 2 THEN Tf = 1

'shift all back 1

'in 60 minute array

sumi = 0
sumisq = 0
sumtw = 0
sumtwi = 0

FOR i = 1 TO 60
sumi = sumi + i
sumisq = sumisq
sumtw = sumtw +
sumtwi = sumtwi

NEXT i

'computes for
'linear
'regression+ i * i

tw (i)
+ i * tw(i)

M = (sumtwi - sumi * sumtw /
M = 60 * M

IF ABS(M) >= .2 THEN Tf = 1

60) / (sumisq - sumi * sumi / 60)

It = 40 * t(73)
In = It * SQR(((90 - 40) * (234.5 + Tmax)) / ((Tmax - Taav) * (234.5 + 90)))

M-10
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LPRINT CHR$(27) + CHR$(48);
LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT USING

LPRINT USING

LPRINT USING

IF (Tf <> 0)

LPRINT USING

GOTO dnl

notneq:

LPRINT "

dnl:

"S#. ";t(O); t(l); t(2); t(4);

"##.# "; t(5); t(6); t(13); t(8);

"4##." t(9); t(l0); t(ll); t(l2);

"##.# "; tavl; tav2; tav3;

"##.## "; tw(61); M;

"##.# "; t(40); t(41); t(42); Taav;

"###.##"; It;

THEN GOTO notneq

"###.##"; In;

;

LPRINT LEFT$(t$, 7)

lines = lines + 1
IF lines < 61 THEN GOTO nothdr

LPRINT

LPRINT

LPRINT

"COMMENTS

'form feed

LPRINT

LPRINT

LPRINT
LPRINT
LPRINT "

LPRINT
LPRINT "

to

LPRINT

LPRINT

LPRINT " Tested By

Date
Date Reviewed By

LPRINT CHR$(12)

GOSUB PRTHDR

lines = 1

nothdr:

OPEN df$ FOR APPEND AS #2

GOTO scan

DONE:

OPEN "COM1:4800,N,8,1,CDO,CSO,DSO,RS" FOR RANDOM AS #1



M-12

PRINT #1, CHR$(25)

CLOSE #1

END

PRTHDR:

LPRINT CHR$(27) + CHR$(50);
LPRINT CHR$(27) + CHR$(71);
LPRINT n AMPACITY TEST. JOB NUMBER 93-0501.

SN$;

LPRINT " DATA FILE "; df$;

LPRINT " "; DATE$

LPRINT

LPRINT " POSITION 1 POSITION 2

AVG AVG AMBIENT TEMPERATURE AMPS"

LPRINT "Trdl Twhl Tbkl Tgrl Trd2 Twh2 Tbk2 Tgr2

Tav3 Twave SLOPE Taml Tam2 Tam3 Taav It I'
LPRINT
LPRINT CHR$(27) + CHR$(72);
RETURN

'enhanced for head

SAMPLE NUMBER 93-0501-";

POSITION 3 POSITION

Trd3 Twh3 Tbk3 Tgr3 Tavl Tav2

"; LPRINT "TIME"

'unenhance

[4C6G.DOC]
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THIS PROGRAM WAS USED TO ACQUIRE DATA FOR THE SINGLE PHASE, 4 CONDUCTOR, 750 MCM,

TEST IN 4" CONDUIT

THIS PROGRAM IS DESIGNED TO TALK TO A FLUKE 2280 AND TO COLLECT DATA FOR
' PROCESSING AND IS DESIGNED SPECIFICALLY FOR 750 KCMIL CABLE.
' JOB NUMBER 93-0501SO1. MARCH 1993. FRANK A. DEVINEY

CLS

WIDTH LPRINT 132

DIM tw(100), t(80)

INPUT "ENTER SAMPLE NUMBER SUFFIX 93-0501 ", SN$

INPUT "ENTER STARTUP TEMPERATURE IN DEGREES C ", TS
INPUT "ENTER FILE NUMBER TO SAVE DATA ", df$
FOR i = 1 TO 100

tw(i) = TS

NEXT i

hdr:

LPRINT CHR$(15)

GOSUB PRTHDR

lines = 1

'get initial temp

'set array

'17 chara per inch

OPEN "COM1:4800,N,8,1,CS0,DS0,CD0,RS" FOR RANDOM AS #1 LEN = 4096
SETUP

OPEN df$ FOR OUTPUT AS #2. PRINT #1, CHR$(24)

A$ = INPUT$(1, #1)

CLOSE #1

'SERIAL

'ctrl-x to fluke

scan:
LOCATE 1, 1

PRINT "SAVING DATA TO FILE ", df$

WAIT1:
IF INKEY$ = 'Q" THEN GOTO DONE
LOCATE 1, 70
PRINT TIMES
sec$ = RIGHT$(TIME$, 2)

IF sec$ <> "00" THEN GOTO WAITi

CLS

LOCATE 2, 2

OPEN "COM1:4800,N,8,1,CDO,DSO,CSO,RS" FOR RANDOM AS #1
SETUP

PRINT #1, "!#4,!"

GETI:

LINE INPUT #1, m$

IF (MID$(m$, 4, 4) = "STOP") THEN GOTO noscan

IF (MID$(m$, 4, 1) <> "C") THEN GOTO line2:

n = VAL(MID$(m$, 7, 2))

GOTO line3

'1 scan per minute

'quit exit to DOS

'dos date&time

'SERIAL

'send scan command

line2:



IF (MID$(m$, 2, 1) <> "C") THEN GOTO skip:

n = VAL(MID$(m$, 4, 4))

line3:

t(n) = VAL(MID$(m$, 9, 10))

skip:

PRINT m$;

PRINT #2, m$

IF (MID$(m$, 4, 4) <> "END ") THEN GOTO GET1

t$ = MID$(m$, 36, 5)

tavl = (t(20) + t(21) + t(22) + t(23)) / 4

temps

tav2 = (t(24) + t(25) + t(26) + t(27)) / 4

tav3 = (t(28) + t(29) + t(30) + t(31)) / 4

tw(61) = (tavl + tav2 + tav3) / 3

taav = (t(40) + t(41) + t(42)) / 3

tmax = t(24)
temperature

IF t(25) > tmax THEN tmax = t(25)
IF t(26) > tmax THEN tmax = t(26)
IF t(27) > tmax THEN tmax = t(27)
Tf = 0

IF ABS(90 - tmax) > 1.1 THEN Tf = 1

IF (ABS(40 - t(40)) OR ABS(40 - t(41)) OR ABS(40 -

IF ABS(tav2 - tavl) > 4 THEN Tf = 1
IF ABS(tav2 - tav3) > 4 THEN Tf = 1
IF ABS(tavl - tav3) > 4 THEN Tf = 1

noscan:

CLOSE #1

CLOSE #2

FOR i = 1 TO 60

tw(i) = tw(i + 1)
NEXT i

'channel number

'value

'to monitor

'save

'fluke time

'average of 3

'find hottest midpoin

'else tml = t(l)
'else tm2 = t(l)

t(42))) > 2 THEN Tf = 1

'shift all back 1

'in 60 minute array

sumi = 0
sumisq = 0

sumtw = 0

sumtwi = 0

FOR i = 1 TO 60

sumi = sumi + i
sumisq = sumisq
sumtw = sumtw +

sumtwi = sumtwi

NEXT i

'computes for

'linear

'regression+ i * i
tw (i)
+ i * tw(i)

m - (sumtwi - sumi * sumtw / 60) / (sumisq - sumi * sumi / 60)
m = 60 * m
IF ABS(m) >= .2 THEN Tf = 1
It = 80 * (t(70) + t(71))

M-14
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IF (tmax - taav) <= 0 THEN GOTO nxt2
Inor = It * SQR((50 * (234.5 + tmax)) / ((tmax - taav) * 324.5))

nxt2:

LPRINT CHR$(27) + CHR$(48);
LPRINT USING "##.# "; t(20); t(21); t(22); t(23);

LPRINT " ";

LPRINT USING "#f.# "; t(24); t(25); t(26); t(27);

LPRINT " ";

LPRINT USING "##.# "; t(28); t(29); t(30); t(31);

LPRINT USING "##.# "; tavl; tav2; tav3;

LPRINT USING "##.## "; tw(61); m;

LPRINT USING "##.# "; t(40); t(41); t(42); taav;

LPRINT USING "####.##"; It;

IF (Tf = 1) THEN GOTO notneq
LPRINT USING "####.##"; Inor;

GOTO dnl

notneq:

LPRINT "

dnl:

LPRINT " ";

LPRINT t$

";

lines = lines

IF lines < 61

O LPRINT
LPRINT

LPRINT

"COMMENTS

+ 1

THEN GOTO nothdr 'form feed

LPRINT

LPRINT "

LPRINT

LPRINT "

..

LPRINT

LPRINT "

LPRINT

LPRINT

LPRINT " Tested By
Date "

Date Reviewed By

LPRINT CHR$(12)

GOSUB PRTHDR

lines = 1

nothdr:

OPEN df$ FOR APPEND AS 12

GOTO scan



DONE:
OPEN "COM1:4800,N,8,1,CDO,CSO,DSO,RS" FOR RANDOM AS #1

PRINT #1, CHR$(25)

CLOSE #1

END

PRTHDR:

LPRINT CHR$(27) + CHR$(50);
LPRINT CHR$(27) + CHR$(71);
LPRINT " AMPACITY TEST. JOB NUMBER 93-0501.

SN$;
LPRINT " DATA FILE "; df$;

LPRINT " "; DATES

LPRINT

LPRINT " POSITION 1 ____POSITION 2 :

AVG AVG AMBIENT TEMPERATURE AMPS"

LPRINT "Trdl Twhl Tgrl Tbkl Trd2 Twh2 Tgr2 Tbk2 Trd3

Tav3 Twave SLOPE Taml Tam2 Tam3 Taav It I' ";

LPRINT
LPRINT CHR$(27) + CHR$(72);
RETURN

'enhanced for head

SAMPLE NUMBER 93-0501-";

POSITION 3 POSITION

Twh3 Tgr3 Tbk3 Tavl Tav2

LPRINT "TIME"

'unenhance

(4X750.DOC]
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THIS PROGRAM WAS USED TO ACQUIRE DATA FOR THE SINGLE PHASE, 24 CONDUCTOR, 6 AWG
TEST IN 4" CONDUIT

' THIS PROGRAM IS DESIGNED TO TALK TO A FLUKE 2280 AND TO COLLECT DATA FOR

PROCESSING. AND IS INTENDED SPECIFICALLY FOR 4C 6AWG CABLE.

' JOB NUMBER 93-0501S01. MARCH 1993. FRANK A. DEVINEY

CLS

WIDTH LPRINT 132

DIM tw(100), t(0 TO 80)

INPUT "ENTER SAMPLE NUMBER SUFFIX 93-0501 -, SN$

INPUT "ENTER STARTUP TEMPERATURE IN DEGREES C ", TS

INPUT "ENTER FILE NUMBER TO SAVE DATA ", df$

FOR i = 1 TO 100

tw(i) = TS

NEXT i

hdr:

LPRINT CHR$(15)

GOSUB PRTHDR

lines = 1

'get initial temp

'set array

'17 chara per inch

OPEN "COM1:4800,N,8,1,CSO,DSO,CDO,RS" FOR RANDOM AS #1 LEN = 4096

SETUP

OPEN df$ FOR OUTPUT AS #2

* PRINT #1, CHR$(24) 'ctrl-x to

A$ = INPUT$(1, #1)

CLOSE #1

scan:

WAIT1:

IF INKEY$ = "Q" THEN GOTO DONE
LOCATE 1, 70

PRINT TIME$

sec$ = RIGHT$(TIME$, 2)

IF secS <> "00" THEN GOTO WAIT1
CLS

LOCATE 2, 2

OPEN "COM1:4800,N,8,1,CDO,DSO,CSO,RS" FOR RANDOM AS #1

SETUP

PRINT #1, "!#2,1"

getl:

LINE INPUT #1, m$

IF LEN(m$) < 14 THEN GOTO getl

IF LEN(m$) <> 33 THEN GOTO nxtl

m$ = RIGHT$(m$, 31)

nxtl:

IF (MID$(m$, 4, 4) = "STOP") THEN GOTO noscan

IF MID$(m$, 2, 1) <> "C" THEN GOTO skip:
nl = VAL(MID$(m$, 5, 2))

n2 = VAL(MID$(m$, 22, 2))

'1 scan per minute

'quit exit to DOS

'dos date&time

'SERIAL

'send scan command

'SERIAL

fluke



t(nl) = VAL(MID$(mS, 9, 10))

IF nl = 73 THEN GOTO skip
t(n2) = VAL(MID$(m$, 24, 10))

skip:
PRINT m$;
PRINT #2, m$
IF (MID$(m$, 4, 4) <> "END ") THEN GOTO getl

t$ = MID$(m$, 34, 12)
tavl = (t(0) + t(l) +
'average of 8 temps
tav2 = (t(8) + t(9) +
tav3 = (t(24) + t(25)
tw(61) = (tavl + tav2

'to monitor
'save

'fluke time
t(2) + t(3) + t(4) + t(5) + t(6) + t(7)) / 8

t(10) + t(11) + t(20) + t(21) + t(22) + t(23)) / 8
+ t(26) + t(27) + t(28) + t(29) + t(30) + t(31)) / 8

+ tav3) / 3
Taav = (t(40) + t(41) + t(42)) / 3

tlmx = t(0)
location 1

IF t(l) > tlmx
IF t(2) > tlmx
IF t(3) > tlmx
IF t(4) > tlmx
IF t(5) > tlmx
IF t(6) > tlmx
IF t(7) > tlmx

tlmn = t(0)
location 1

IF t(l) < tlmn
IF t(2) < tlmn
IF t(3) < tlmn
IF t(4) < tlmn
IF t(5) < tlmn
IF t(6) < tlmn
IF t(7) < tlmn

t2mx = t(8)
location 2

IF t(9) > t2mx
IF
IF
IF
IF
IF
IF

t (10)
t(11)
t(20)
t(21)
t(22)
t(23)

t2mx
t2mx
t2mx
t2mx
t2mx
t2mx

'find highest temperature for

THEN
THEN
THEN
THEN
THEN
THEN
THEN

tlmx
tlmx
tlmx
tlmx
tlmx
tlmx
tlmx

t(1)
t(2)
t(3)
t(4)
t(5)
t(6)
t(7)

'find lowest temperature for

THEN
THEN
THEN
THEN
THEN
THEN
THEN

tlmn
tlmn
tlmn
tlmn
tlmn
tlmn
tlmn

t(l)
t(2)
t(3)
t(4)
t(5)
t(6)
t(7)

'find highest temperature for

THEN t2mx = t(9)
THEN
THEN
THEN
THEN
THEN
THEN

t2mx
t2mx
t2mx
t2mx
t2mx
t2mx

t (10)
t(11)
t(20)
t(21)
t(22)
t (23)

t2mn = t(8)
location 2

IF t(9) < t2mn THEN t2mn = t(9)
IF t(10) < t2mn THEN t2mn = t(10)
IF t(ll) < t2mn THEN t2mn = t(l1)
IF t(20) < t2mn THEN t2mn = t(20)

'find lowest temperature for
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IF

IF
IF

t(21)
t(22)

t(23)

t2mn

t2mn

t2mn

t3mx = t(24)
location 3

IF t(25) > t
IF t(26) > t
IF t(27) > t
IF t(28) > t
IF t(29) > t
IF t(30) > t
IF t(31) > t

t3mn = t(24)

location 3

IF t(25) < t
IF t(26) < t
IF t(27) < t
IF t(28) < t
IF t(29) < t
IF t(30) < t
IF t(31) < t

THEN

THEN

THEN

t2mn

t2mn

t2mn

t(21)
t(22)

t(23)

'find highest temperature for

3mx

3mx

3mx

3mx

3mx

3mx

3mx

THEN

THEN

THEN

THEN

THEN

THEN

THEN

t3mx

t3mx

t3mx

t3mx

t3mx

t3mx

t3mx

t(25)

t(26)

t(27)

t(28)

t(29)

t(30)

t(31)

'find lowest temperature for

3mn

3mn

3mn

3mn

3mn

3mn

3mn

THEN

THEN

THEN

THEN

THEN

THEN

THEN

t3mn

t3mn

t3mn

t3mn

t3mn

t3mn

t3mn

t(25)

t(26)

t(27)

t(28)

t(29)

t(30)

t(31)

Tf = 0

IF ABS(90 - t2mx) > 1.1 THEN Tf = 1
IF (ABS(40 - t(40)) OR ABS(40 - t(41)) OR ABS(40 - t(42))) > 2 THEN Tf = 1

noscan:

CLOSE #1

CLOSE #2

FOR i = 1 TO 60
tw(i) = tw(i + 1)

NEXT i

'shift all back 1

'in 60 minute array

sumi = 0
sumisq = 0
sumtw = 0
sumtwi = 0

FOR i = 1 TO 60
sumi = sumi + i
sumisq = sumisq
sumtw = sumtw +
sumtwi = sumtwi
NEXT i

'computes for
'linear

+ i * i 'regression
tw(i)
+ i * tw(i)

m = (sumtwi - sumi * sumtw / 60) / (sumisq - sumi * sumi / 60)

m = 60 * m
IF ABS(m) >= .2 THEN Tf = 1



It = 40 * t(73)
In = It * SQR(((90 - 40) * (234.5 + t2mx)) / ((t2mx - Taav) * (234.5 + 90)))

LPRINT CHR$(27) + CHR$(48);
LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT @ ";

LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT USING

LPRINT USING

IF (Tf <> 0)
LPRINT USING

GOTO dnl

"##.# "; tlmx; tlmn;

"##.# "; t2mx; t2mn;

"#1.1 "; t3mx; t3mn;

"##.## "; tavl; tav2; tav3;

"##.## "1; tw(61); m;

"##.# "; t(40); t(41); t(42)

###.##'; It;
THEN GOTO notneq

"###.##"; In;

notneq:

LPRINT " ";

dnl:

LPRINT LEFT$(t$, 7)

lines = lines + 1
IF lines < 61 THEN GOTO nothdr

LPRINT

LPRINT

LPRINT

"COMMENTS

'form feed

" LPRINT

LPRINT "

n LPRINT

LPRINT "

" LPRINT

LPRINT "

" LPRINT

LPRINT

LPRINT " Tested By Date

Date " LPRINT CHR$(12)
Reviewed By

GOSUB PRTHDR
lines = 1

nothdr:

OPEN df$ FOR APPEND AS #2

GOTO scan

DONE:

OPEN "COM1:4800,N,8,1,CDO,CSO,DS0,RS" FOR RANDOM AS #1

PRINT #1, CHR$(25)
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CLOSE #1

END

PRTHDR:

LPRINT CHR$(27) + CHR$(50);
LPRINT CHR$(27) + CHR$(71);

LPRINT " AMPACITY TEST.

SN$;

LPRINT " DATA FILE "; df$;

LPRINT " "; DATES

LPRINT

LPRINT "POSITION 1 POSITION 2

AMBIENT TEMPERATURE AMPS"

LPRINT "Tlmx Tlmn T2mx T2mn

Taml Tam2 Tam3 Taav It I'
LPRINT
LPRINT CHR$(27) + CHR$(72);
RETURN

JOB NUMBER 93-0501.

POSITION 3

'enhanced for head

SAMPLE NUMBER 93-0501-";

POSITION AVERAGES- AVG

T3mx T3mn Tlavg T2avg T3avg Twave SLOPE

"; LPRINT "TIME"

'unenhance

[8C6G.DOC]
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THIS PROGRAM WAS USED TO ACQUIRE DATA FOR THE THREE PHASE, 3 CONDUCTOR, 6 AWG

TEST IN 1" CONDUIT

THIS PROGRAM IS DESIGNED TO TALK TO A FLUKE 2280 AND TO COLLECT DATA FOR

PROCESSING. AND IS INTENDED SPECIFICALLY FOR 3C 6AWG CABLE IN A 3 PHASE

CIRCUIT.

JOB NUMBER 93-0501S01. MAY 1993. FRANK A. DEVINEY

CLS

WIDTH LPRINT 132

DIM tw(100), t(0 TO 80)

INPUT "ENTER SAMPLE NUMBER SUFFIX 93-0501 ", SN$

INPUT "ENTER STARTUP TEMPERATURE IN DEGREES C ", TS
INPUT "ENTER FILE NUMBER TO SAVE DATA ", df$
FOR i = 1 TO 100

tw(i) TS

NEXT i

hdr:

LPRINT CHR$(15)

GOSUB PRTHDR

lines = 1

'get initial temp

'set array

'17 chara per inch

OPEN "COM1:4800,N,8,1,CSO,DSO,CDO,RS" FOR RANDOM AS #1 LEN = 4096 'SERIAL

SETUP

OPEN df$ FOR OUTPUT AS #2

PRINT #1, CHR$(24) 'ctrl-x to fluke

A$ = INPUT$(1, #1)
CLOSE #1

scan:

WAIT1:

IF INKEY$ = "Q" THEN GOTO DONE
LOCATE 1, 70
PRINT TIMES

sec$ = RIGHT$(TIME$, 2)

IF sec$ <> "00" THEN GOTO WAITI

CLS
LOCATE 2, 2

OPEN "COM1:4800,N,8,1,CDO,DSO,CSO,RS" FOR RANDOM AS #1

SETUP

PRINT #1, "!#2,!"

getl:

LINE INPUT #1, m$

IF LEN(m$) < 14 THEN GOTO getl

IF LEN(m$) <> 33 THEN GOTO nxtl

m$ = RIGHT$(m$, 31)

nxtl:

IF (MID$(m$, 4, 4) = "STOP") THEN GOTO noscan

IF MID$(m$, 2, 1) <> "C" THEN GOTO skip:

nl = VAL(MID$(m$, 5, 2))

'1 scan per minute

'quit exit to DOS

'dos date&time

'SERIAL

'send scan command



n2 = VAL(MID$(m$, 22, 2))

t(nl) = VAL(MID$(m$, 9, 10))

IF nl = 73 THEN GOTO skip
t(n2) = VAL(MID$(m$, 24, 10))

skip:

. PRINT m$;

PRINT #2, m$

IF (MID$(m$, 4, 4) <> "END ") THEN GOTO getl

t$ = MID$(m$, 34, 12)

tavl = (t(5) + t(6) + t(7)) / 3

tav2 = (t(21) + t(22) + t(23)) / 3

tav3 = (t(29) + t(30) + t(31)) / 3

tw(61) = (tavl + tav2 + tav3) / 3

Taav = (t(40) + t(41) + t(42)) / 3

Tf = 0
IF ABS(90 - t(23)) > 1.1 THEN Tf = 1

IF ((ABS(40 - t(40)) > 2) OR (ABS(40
THEN Tf = 1

'to monitor
'save

'fluke time
'average of 3 temps

- t(41)) > 2) OR (ABS(40 - t(42)) > 2))

noscan:
CLOSE #1
CLOSE #2

FOR i = 1 TO 60

tw(i) = tw(i + 1)

NEXT i

'shift all back 1

'in 60 minute array

sumi = 0

sumisq = 0
sumtw = 0
sumtwi = 0

FOR i = 1 TO 60
sumi = sumi + i

sumisq = sumisq
sumtw = sumtw +
sumtwi = sumtwi
NEXT i

'computes for
'linear

+ i * i 'regression
tw(i)
+ i * tw(i)

m = (sumtwi - sumi * sumtw / 60) / (sumisq - sumi * sumi / 60)
m = 60 * m
IF ABS(m) >= .2 THEN Tf = 1

Tset = Taav + 50
Test = 10 * (tw(60) - tw(54)) + t(23)

Ib = 40 * t(73)
Iw = 40 * t(72)
Ir = 40 * t(71)

M-23

'value

'slope



i'-14

Iave = SQR((Ib * lb + Iw * Iw + Ir * Ir) / 3)

Ix = .01 * lb

Tg = 0
IF ((ABS(Ib - Ir) > Ix) OR (ABS(Ib - Iw) > Ix)) THEN Tg = 1

IF (t(23) - Taav) <= 0 THEN GOTO notpos
x = 50 * (234.5 + t(23))
y = 324.5 * (t(23) - Taav)

In = lave * SQR(x / y)

notpos:

lest = lb + .2 * (Tset - Test)

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

LPRINT

IF (Tf

LPRINT

IF (Tg

LPRINT

GOTO dn

CHR$(27) + CHR$(48);
USING "##.# "; t(7); t(6); t(5);

USING "##.# "; t(23); t(21); t(22);

USING "##.# "; t(31); t(30); t(29);

USING "##.## "; tavl; tav2; tav3;

USING "##.## "; tw(61); m;

USING "##.# "; t(40); t(41); t(42);

USING "##.## "; Ib; Iw; Ir;

= 1) THEN GOTO notneq

USING "##.##"; In;

1) THEN GOTO dnO

" ";

Taav;

notneq:

LPRINT USING "##.##"; Iest;

IF (Tg = 1) THEN GOTO dnO

LPRINT `*";
GOTO dnl

dnO:

LPRINT "#";

dnl:

LPRINT LEFT$(t$, 7)

lines = lines + 1
IF lines < 61 THEN GOTO nothdr

LPRINT

LPRINT

LPRINT
"COMMENTS

'form feed

LPRINT

LPRINT

n

LPRINT

LPRINT

LPRINT
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LPRINT "

LPRINT

LPRINT

LPRINT " Tested By Reviewed By

Date

LPRINT CHR$(12)

GOSUB PRTHDR

lines = 1

nothdr:

OPEN df$ FOR APPEND AS #2

GOTO scan

DONE:

OPEN "COMl:4800,N,8,1,CDO,CSO,DSO,RS' FOR RANDOM AS #1

PRINT #1, CHR$(25)

CLOSE #1

END

PRTHDR:

LPRINT CHR$(27) + CHR$(50);
LPRINT CHR$(27) + CHR$(71);
LPRINT " AMPACITY TEST. JOB NUMBER 93-0501.
SN$;

LPRINT " DATA FILE "; df$;. LPRINT " "; DATE$
LPRINT
LPRINT " POSITION 1 POSITION 2 POSITION 3 P
AMBIENT TEMPERATURE AMPERES"
LPRINT " Tb Tw Tr Tb Tw Tr Tb Tw Tr T
SLOPE Taml Tam2 Tam3 Taav Ib Iw Ir I' ";

LPRINT
LPRINT CHR$(27) + CHR$(72);
RETURN

'enhanced for head

SAMPLE NUMBER 93-0501-";

OSITION AVERAGE AVG

lav T2av T3av Twave

LPRINT " TIME"

'unenhance

[3P3C6G.DOC]
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THIS PROGRAM WAS USED TO ACQUIRE DATA FOR THE THREE PHASE, 3 CONDUCTOR, 6 AWG

TEST IN 4" CONDUIT

' THIS PROGRAM IS DESIGNED TO TALK TO A FLUKE 2280 AND TO COLLECT DATA FOR

' PROCESSING. AND IS INTENDED SPECIFICALLY FOR 3C 6AWG CABLE IN A 3 PHASE

I CIRCUIT.

' JOB NUMBER 93-0501SO1. MAY 1993. FRANK A. DEVINEY

CLS

WIDTH LPRINT 132

DIM tw(100), t(0 TO 80)

INPUT "ENTER SAMPLE NUMBER SUFFIX 93-0501 ", SN$

INPUT "ENTER STARTUP TEMPERATURE IN DEGREES C ", TS
INPUT "ENTER FILE NUMBER TO SAVE DATA ", df$

FOR i = 1 TO 100
tw(i) TS

NEXT i

hdr:

LPRINT CHR$(15)

GOSUB PRTHDR

lines = 1

'get initial temp

'set array

'17 chara per inch

. OPEN "COM1:4800,N,8,1,CSO,DSO,CDO,RS" FOR RANDOM AS #1 LEN = 4096

SETUP

OPEN df$ FOR OUTPUT AS #2

PRINT #1, CHR$(24) 'ctrl-x to i

A$ = INPUT$(1, #1)

CLOSE #1

scan:

WAITI:

IF INKEY$ = "Q" THEN GOTO DONE
LOCATE 1, 70
PRINT TIME$

sec$ = RIGHT$(TIME$, 2)

IF sec$ <> "00" THEN GOTO WAITI

CLS

LOCATE 2, 2

OPEN "COM1:4800,N,8,1,CDO,DSO,CSO,RS" FOR RANDOM AS #1

SETUP
PRINT #1, "1#2,1"

getl:

LINE INPUT #1, m$

IF LEN(m$) < 14 THEN GOTO getl

IF LEN(m$) <> 33 THEN GOTO nxtl
mS = RIGHT$(m$, 31)

nxtl:

IF (MID$(m$, 4, 4) = "STOP") THEN GOTO noscan

IF MID$(m$, 2, 1) <> "C" THEN GOTO skip:

'1 scan per minute

'quit exit to DOS

'dos date&time

'SERIAL

'send scan command

'SERIAL

fluke



nl = VAL(MID$(m$, 5, 2))

n2 = VAL(MID$(m$, 22, 2))

t(nl) = VAL(MID$(m$, 9, 10))

IF nl = 73 THEN GOTO skip

t(n2) = VAL(MID$(m$, 24, 10))

skip:
PRINT m$;
PRINT #2, m$
IF (MID$(m$, 4, 4) <> "END ") THEN GOTO getl

t$ = MID$(m$, 34, 12)

tavl = (t(0) + t(l) +
'average of 8 temps

tav2 = (t(8) + t(9) +
tav3 = (t(24) + t(25)
tw(61) = (tavl + tav2
Taav = (t(40) + t(41)

'to monitor
'save

'fluke time
t(2) + t(3) + t(4) + t(5) + t(6) + t(7)) / 8

t(10) + t(11) + t(20) + t(21) + t(22) + t(23)) / 8
+ t(26) + t(27) + t(28) + t(29) + t(30) + t(31)) /

+ tav3) / 3
+ t(42)) / 3

8

tlmx = t(0)
location 1

IF t(l) > tlmx
IF t(2) > tlmx
IF t(3) > tlmx

IF t(4) > tlmx
IF t(5) > tlmx
IF t(6) > tlmx
IF t(7) > tlmx

tlmn = t(0)
location 1

IF t(l) < tlmn

IF t(2) < tlmn
IF t(3) < tlmn
IF t(4) < tlmn

IF t(5) < tlmn
IF t(6) < tlmn
IF t(7) < tlmn

t2mx = t(8)
location 2

IF t(9) > t2mx
IF
IF

IF

IF
IF

IF

t(10)
t(11)
t(20)
t(21)
t(22)
t(23)

t2mx
t2mx
t2mx
t2mx
t2mx
t2mx

'find highest temperature for

THEN

THEN

THEN

THEN

THEN

THEN
THEN

tlmx
tlmx
tlmx
tlmx
tlmx
tlmx
tlmx

t(l)
t(2)

t(3)
t(4)
t(5)

t (6)
t(7)

'find lowest temperature for

THEN

THEN

THEN

THEN

THEN

THEN

THEN

tlmn
tlmn
tlmn
tlmn
tlmn
tlmn
tlmn

t(1)
t(2)
t(3)

t(4)

t(5)
t(6)
t(7)

'find highest temperature for

THEN t2mx = t(9)
THEN

THEN

THEN

THEN

THEN

THEN

t2mx
t2mx
t2mx
t2mx
t2mx
t2mx

t(10)
t(11)
t(20)

t(21)

t(22)
t(23)

t2mn = t(8)

location 2
IF t(9) < t2mn THEN t2mn = t(9)
IF t(l0) < t2mn THEN t2mn = t(10)

'find lowest temperature for

M-27

Ivalue
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IF
IF
IF
IF
IF

t(11)
t(20)
t(21)
t (22)
t(23)

t2mn
t2mn
t2mn
t2mn
t2mn

t3mx = t(24)
.location 3

IF t(25) > t
IF t(26) > t
IF t(27) > t
IF t(28) > t
IF t(29) > t
IF t(30) > t
IF t(31) > t

t3mn = t(24)
location 3

IF t(25) < t
IF t(26) < t
IF t(27) < t
IF t(28) < t
IF t(29) < t
IF t(30) < t
IF t(31) < t

THEN
THEN
THEN
THEN
THEN

t2mn
t2mn
t2mn
t2mn
t2mn

t(11)
t(20)
t(21)
t(22)
t(23)

'find highest temperature for

3mx
3mx
3mx
3mx
3mx
3mx
3mx

THEN
THEN
THEN
THEN
THEN
THEN
THEN

t3mx
t3mx
t3mx
t3mx
t3mx
t3mx
t3mx

t(25)
t(26)
t(27)
t(28)
t(29)
t(30)
t(31)

'find lowest temperature for

3mn
3mn
3mn
3mn
3mn
3mn
3mn

THEN
THEN
THEN
THEN
THEN
THEN
THEN

t3mn
t3mn
t3mn
t3mn
t3mn
t3mn
t3mn

t(25)
t(26)
t(27)
t(28)
t(29)
t (30)
t(31)

Tf = 0
IF ABS(90 - t2mx) > 1.1 THEN Tf = 1
IF ((ABS(40 - t(40)) > 2) OR (ABS(40
THEN Tf = 1

- t(41)) > 2) OR (ABS(40 - t(42)) > 2))

noscan:
CLOSE #1
CLOSE #2

FOR i = 1 TO 60
tw(i) = tw(i + 1)

NEXT i

'shift all back 1
'in 60 minute array

sumi = 0
sumisq = 0
sumtw = 0
sumtwi = 0

FOR i = 1 TO 60
sumi = sumi + i

sumisq = sumisq
sumtw = sumtw +
sumtwi = sumtwi
NEXT i

'computes for
'linear

+ i * i 'regression
tw(i)
+ i * tw(i)

m = (sumtwi - sumi * sumtw / 60) / (sumisq - sumi * sumi / 60)



m = 60 * m
IF ABS(m) >= .2 THEN Tf = 1

Tset = Taav + 50

Test = 10 * (tw(60) - tw(54)) + t2mx

lb = 40 * t(73)
Iw = 40 * t(72)
Ir = 40 * t(71)

lave = SQR((Ib * lb + Iw * Iw + Ir * Ir) / 3)

Ix = .5

Tg = 0
IF ((ABS(Ib - Ir) > Ix) OR (ABS(Ib - Iw) > Ix)) THEN Tg = 1

'slope

IF (t2mx - Taav) <= 0 THEN GOTO notpos
In = lave * SQR(((90 - 40) * (234.5 + t2mx)) / ((t2mx - Taav) * (234.5 + 90)))

notpos:

lest = lb + .2 * (Tset - Test)

LPRINT CHR$(27) + CHR$(48);
LPRINT USING "##.# "; tlmx; tlmn;

LPRINT " ";

LPRINT USING. LPRINT " ";

LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT " ";

LPRINT USING

LPRINT USING

LPRINT USING

"##.# "; t2mx; t2mn;

"##.# "; t3mx; t3mn;

"##.## "; tavl; tav2; tav3;

"##.## "; tw(61); m;
"##.# "; t(40); t(41);
"###.##"; Ib; Iw; Ir;

IF (Tf = 1) THEN GOTO notneq

LPRINT USING "###.##"; In;

IF (Tg = 1) THEN GOTO dnO
LPRINT

GOTO dnl

notneq:

LPRINT USING "AW###,n; lest;
IF (Tg = 1) THEN GOTO dnO
LPRINT "*";
GOTO dnl
dnO:

LPRINT "#";

dnl:

LPRINT LEFT$(t$, 7)

lines = lines + 1
IF lines < 61 THEN GOTO nothdr
LPRINT

LPRINT

'form feed

M-29

t(42); Taav;
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LPRINT

"COMMENTS

LPRINT

LPRINT

..

LPRINT

LPRINT "

P.

LPRINT

LPRINT "

if-

Tested By

Date

Date Reviewed By

LPRINT CHR$(12)

GOSUB PRTHDR

lines = 1

nothdr:

OPEN df$ FOR APPEND AS #2

GOTO scan

DONE:

OPEN "COM1:4800,N,8,1,CDO,CSO,DSO,RS" FOR RANDOM AS #1

PRINT #1, CHR$(25)

CLOSE #1

END

PRTHDR:

LPRINT CHR$(27) + CHR$(50);
LPRINT CHR$(27) + CHR$(71);

LPRINT " AMPACITY TEST. JOB NUMBER 93-0501.

SN$;
LPRINT " DATA FILE "; df$;

LPRINT " it; DATE$

LPRINT

LPRINT "POSITION 1 POSITION 2 POSITION 3 -POSITI(

AMBIENT TEMPERATURE AMPERES"
LPRINT "Tlmx Tlmn T2mx T2mn T3mx T3mn Tlavg
Taml Tam2 Tam3 Taav Ib Iw Ir I' "; LPRIN'
LPRINT
LPRINT CHR$(27) + CHR$(72);
RETURN

'enhanced for head

SAMPLE NUMBER 93-0501-";

)N AVERAGES AVG

r2avg T3avg Twave SLOPE
r " TIME"

'unenhance

[3P6G.DOC]

LPRINT

LPRINT

LPRINT "
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TVA 64,79A (P PROD 10-88)

CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee

Data . c met S

Data Acqinsllritio Syste
Last Calibrated Date Noel Calibration i bCaluibauon viteval ODal This Calibration

Initial Cal 08-23-93 1 6 mqnths 02-23-93
Received From 0lsposmtron to - - Instruction Number

EO Lab - CLSD EQ Lab - CLSD 322.1-1
Insirumnent Accuracy

Spe attach-ed sheats-.for..instrumjenrt-accuracies

903849, 890647, 890635, 8919"6~2"Idu"46014, 905463

Status

Within Tolerance LI / Out ol-Toleranco Ci Not Required

Within Tolerance E Test Incomplete El Not Required Ol

REMARKS/DATA

See attached sheets for data
Used for Job Number 93-0501.
and 4" conduits.

on individual channels.
Cable Ampacity Testing in

THIS INSTRUMENT WAS TESTED AND CALIBRATED ro PRESCRIBED TEST PROCEDURES AND TyE CONDITION OF THE INSTRUMENT IS INDICATED,

Calibrated By.

Cr ( tL- I Approved
Copies ,o: , I - 7 ~

lit

I

UJCopies to: IV I P8ge 1 Of -7

1

I



TVA 6479A (P PROD 10-88)

1207D CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee IDI

. . NO. | 99oS;'3
Ituent Fluke Manulacturer ModelData Logging Sstem Ilkda6

Last Calibrated Date Nuxt Calibralion Cal tInlerval Date This Calibration

iC4f~oX 1 &1 8 -IQ3- 3 6 mqnths'A 3-93
Received From Disposition to Instruction Number

C en 1i~a ,/ A / A .Q. Banj Aob 6 320.1-2
instrument Accuracy

64 mV, 512 mV 8V g:122° Q ofifut + 8 counts); 64 V range: +{024% of input 4 counts);
Thermocouple Type: is) Ad Temperature Accuracy: D t

Standards Used

1-1/A:6 60 G3-S
Status

As-Found Within Tolerance Out-of-Tolerance E) Not Required : See Remarks °

As-Left Within Tolerance Test Incomplete n Not Required O See Remarks EJ

REMARKS/DATA
of Ie++ As focnj

Instrument tested with input modules listed only.

As Found As Left

System Program 1/
Channel Program v/
Scan Group Program i/
Alarm List Program a/
Plot Program ___

Systems Diagnostics IL/

(v• 7 ndicates Satisfactory Performance

Temperature (Type Thermocouple)

Range STD Held On

Data taken from modules listed below:
*1t/F- q635q19 9qcS8c8t

THIS INSTRUMENT WAS TESTED AND CALIBRATED 10 PRESCRIBED TEST PROCEDURES AND THE CONDITION OF THE INSTRUMENT IS INDICATED

Page 4 Of & 3t
£� * -

I )
L.

-



TVA 6479A-1 (P PROD 10-88)

CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee

ID NO: gqO95"3
PLANT: C.4. / E.Q.
DATE: &Q3-9

320.1-2 Fluke

A/D Converter TVQ, 90359
Mo&4e: 0O,05,9
Channels C ( - C

Range STD Held On

" ke++ Prs FO'.rniŽ"

I

As Found

64 mU

.0 512 mV

63 mV

60

50

40

30

20

10

510

500

400

300

200

100

7.9

6

4

2

63.9

60

50

40

30

20

10

8V

64V

T.I. Reading

6 3. loo
6 .o to

qo.ooc0

/0.00 q
10.00 -

510.05

300.0a5

1. OM 8

q4. ooq
5D0. 0 15c

40. co 9

L40. 00'a

1207D P ag e - o f L R

s

iN I

As Left

.-< � -z 1. --nj

-
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TVWA 6497A (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION

W TENNESSEE VALLEY AUTHORITY| ID
_ _ __- CHATTANOOGA. TENNESSEE NO. z 9 e 5 9 3 5

-INSTRUMENTI I INUA__U_ IOE

I z'3 - IWIHI TOERNC C6 S OUsT-OTLRAC 0 NT EQIRED SEEREMR S Q

AS-LE5T W~tIR T HITLRAC - D TESNE T IC OML ETEIIU - NOT I R EQUNIlREDL - SE TE REMARS QAIR~O

/ / tl 4 Y~VOFROM i g-% 3 SS 1POSIIION T9R hTUTINME

CUD i ewq Id 43 s r 320. fhr e
THIS ITINSGRUMT ACCURACY A T

E BY ASTANDARDS USED

COPI S / 0 TOo l _ _ _ _ _ _ _ _ _ _ _ a e '- f L

AS.FOUND l ITHIN TOLERANCE 0 OUT OF TOLERANCE 0 NTRQIESEE REMARKS Elt

AS-LEFT WITHIN TOLERANCE Et TEST INCOUPLETE O NOT REQUIRED O SEE REMARKS 0

> . . REMA-RKSiDAA

b5 Se ne v4 ,5- e e4 4o' VI Co o. In, c ~k CL I p

g .5-

COIE TO Pag .- o -7 G
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TVA 6497A 1 (P PROD 1088) CENTRAL LABORATORIES SERVICES BRANCH

-. REPORT OF CALIBRATION s
continuation sheet

ID NO. |
PLANT |CLSD EcQ L4¢:

TENNESSEE VALLEY AUTHORITY V
I CHArTANOOGA. TENNESSEE DATE |2 .2 7 3

OATA/REMARKS t

- -sYro5 773 5YD 57/D ST))

°C °i,°r C C

5.a,9 '7o.95 *
LUV T °C uV _ TVTc- uuU Ud 7 ct I JU7 " <Q3o 26q 39.9a '7 t.o. 5q 9 50

-. . .. 1 . 9

S3 oq1 ~ 3 I.9 ?t9 O57iO e1 4 302. /I 3q. r>
3°.14 03 ri b9 S1.J'IO O 19S.9

I4? 7 b 2. l 3 7 7o. 6 . 9 9S7 0g
S I 9 3o- 15 3. q7 ao 9d 50

6-? IS-8.1 3 7.. 7o 97.?7 ?°1.oo sS.?

t16 3o.o9 39. q'7o.A6 &?Pq'-
O -2 J ILA 30)5 3 9. 93 I 00o 8t Y. 9?

Ia .2el. 9b'~ 3 1. 93 z. 1 9. 99 IVPe o 712 31 9.. OD?8s b &. 79

2 r2 I?1 3 9 .O's 6 ?. S 8°J- 1Y7 v;°

as 3 3°l, O 7 3t/ 8S 0<. °/6 ccr'y. 9R
-d . -- .3 . , ?. , .

a .oo3qz.S Rg .<- aq19 7Y.8 o 3

. . 2 C:,.03 .2? 6 . rI

-9 2

.. Page F; of7
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TVA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION9 tcontinuation sheet

ID NO .

__PLANT Lc:?Lcd
TENNESSEE VALLEY AUTHORiTy

1 D E CHArrANOOGA TENNESSEE DATE | 3 5
- #ne 7 DATA/REMARKS. -

?o73 sK47 f
Standards Used: l9t8t9, 890647

Accuracy: + 1 % of reading

NOTE: Current measurements made using a current transformer I
connected to a current transducer with
0-5 A AC input and 5 k output load O-lmaDC output.
This is measured on data logger 0-8 V dc range.
The standard amps are calculated using the millivolt
reading divided by the resistance of the shunt
(0.0000967 ohms).
The current for the data logger is calculated by
multipling the-Volts DC by the ratio of the current I
transformer.
The multiplication is performed in the computer
program that records the data.

Ca neJe/ 73 CLA 3-17.93* : STD STD I UUT : Ratio I Current Error
1  mI (mV) (Amps) VD I _ ,_ .

:3.987 1 40.00 1 .9981 200:5 1 39.92 1 -0.20
15.982 1 60.02 11.5001 200:5 1 60.00 1 -0.03
'7.974 : 80.00 '1.998' 200:5 ' 79.92 1, -0.10

Page ~of '7
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TWA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION
* tcontinuation sheet

ID NO. | 1Sc 573
5 1 - - . PLANT | l C La.L

TENNESSEE VALLEY AUTHORITY . m

CHATTANOOGA. TENNESSEE DATE 1 3 - 7 - q 3
DATA/REMARKS I.

Standards Used: 903849, 890647

.. Accuracy: + 1 % of reading,

NOTE: Current measurements made using a current transformer
connected to a current transducer with
0-5 A AC input and 5 k output load 0-lmaDC output.
This is measured on data logger 0-8 V dc range.
The standard amps are calculated using the millivolt
reading divided by the resistance of the shunt
(0.0000967 ohms).

The current for the data logger is calculated by

multipling the Volts DC by the ratio of the current
transformer.
The multiplication is performed in the computer
program that records the data.

Channel 70
STD STD UUT Ratio I Current Error

-i(mV) I (Amps) - VDC II
110.014 1 100.5 :1.2601 400:5 1 100.8 0.30
119.936 1 200.0 12.5051 400:5 1 200.4 1 0.20
129.912 1 300.1 13.7451 400:5 1 299.6 1 -0.17

139.834 1 399.7 14.9801 400:5 1 398.4 1 -0.32

Channel 71
I STD | STD | UUT : Ratio I Current | Error

:(mV) | (Amps) VDCu ___.

9.998 1 100.3 11.2581 400:5 t 100.6 1 0.30
119.974 1 200.4 12.5071 400:5 1 200.6 , 0.10
129.907 1 300.1 13.7541 400:5 : 300.3 0.17
1,39.817 1 399.7 14.9791 400:5 1 398.3 , -0.32

- . .
7 Po

Page . w of '7
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TVA 6479A (P PROD 10-88)

CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee

ID v
Insliument 

Mrulscurcr Model
i 00W L4 Fy% I ;r | LAkc 2z 8C RLast Calibrated Daie NRun Calibration Cilnbra1gon Interval Dale This CalibrationZ-Z-3-q3 Ioine 63 - 2 C -

Received Fomr Ousposmiwn to * Instruction Number

LeL Ta FE Lab6 -322. 1-
Instrument Atcufacy

S e a#-+a c kee d5 . . . - -. ---- _ __ __ __ _

Slandards Used

890G&35 11 Lol i qnSt1 6 84.-2-- I-9DB-- ScC 7

States

As-Found Within Tolerance EI Out -Toletance Not Required El See Remarks °
As-Lett Within Tolerance E Test Incomplete El Not Required See Remarks El

REMARKS/DATA

e H -. c 7go6 3-os6/

C01d4 4oOL)

-*; tkwm 'OCOtU7Qea 40'lf OP21c ardc o & CMid 49-

THIS INSTRUMENT WAS TESTED AND CALIBRATED ro PIIESCRI1BED TEST PROCEDURES AND THE CONDITION OF THE INSTRUMENT IS INDICATED.

lb BY Approved B

C o ie tI 5 P g

S

I

I

mano

Copies to: - '_ V Page 1 of "o



TVA 6479A (P PROD 10-88) N-9

'1207D CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee ID

. , , ~NO . | 9c593
In trument Manutacturet ModelData Logging Sys emn Fluke M c | od

br ion I D~ate R
Last Calibrated Date Nu.1 Calibration nInrval This Calibration

-6 motths 13 - 06-4
Received From Disposition to InstructiOn Number

Ceniw1/ E Cer . 320.1-2
Instrument Accuracy

_64 mV,_512 mV, 8V ranges: + .012%, of input + 8 counts); 64 V range: + (.024% of input 4 counts);
Thermocouple Type: ; Temperature Accuracy:_

Standards Used

Gy 9 Sq 6) 35

Status

As-Found Within Tolerance I Out-o -Tolerance E Not Required El See Remarks [1
As-Lett Within Tolerance l Test Incomplete El Not Required See Remarks E

REMARKS/DATA

"As fosrayc Oric.,

Instrument tested with input modules listed only.

As Found As Left

System Program __

Channel Program IL/
Scan Group Program 1/
Alarm List Program _ _

Plot Program _ _

Systems Diagnostics __

(4vindicates Satisfactory Performance

Temperature (Type Thermocouple)

Range STD Held On

Data taken from modules listed below:
-rvif c1663Sgq
-rVA- q 0 Sg8gq

THIS INSTRUMENT WAS TESTED AND CALIBRATED It l'FESCRIBED TEST PROCEDURES AND THE COrDITION OF THE INSTRUMENT IS INDICATED.

I

-

A



TVA 6479A-1 (P PROD 10-88) N-10

CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee

ID NO: g9oS90
PLANT: C1l. E.Q.
DATE: 3- Q-93

320.1-2 Fluke

A/D Converter qQ35g91
Moduked. Go053g9
Channels C 0 - C

Range STD Held On
As Found

6 O.O0(D

ZOO. 0 B

YO.007

s0,oo5

/o .06 q

'510. Da

L400, Oa

00o'o '
StO.D5

yoO. i 0 9

108.00;

L4,ooo a

bO, 00°

-50 .005
40, 0q

30.<63L

a 0.0 I
-1-0.0

I

T.l. Reading
As Left

a-

-. r-L~k 3 -Z. L.q 1t

o_, _

64 mV- 63 mV

60

50

40

30

20

10

I 512 mV 510

500

400

300

200

100

8V 7.9

6

4

2

64V 63.9

60

50

40

30

20

10

1 207D

-



TVA 6497A (P PROD-1088) CENTRAL LABORATORIES SERVICES BRANCH

T t-REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY ID.
CIIAT`ANOOGA. TENNESSEE NO.

INSTRUMENT - I AUACUE MODEL

ASTCAIR NAT LI-ATCALIERATED| DAENT CALiJRATION - 1 L AIRT)hITRA ATE THIS CALIBRATIOhN

-,; S-3 3 -lv l EE 3-2,5^?3
'Ap RSElvDTo IPOIIN1 IhSTRUCTION NUJMBER

S CLs Ecq k B AC 32 . |-2-
9 oo0.c 5°C y SPtCIS L R gESr

STANDARDS USED

b 7/6aS STATUS-

AS FOUND WITHIN TOLERANCE 0 *OUT OF TOLERANCE NOT REQUIRED | SEE REMARKS 0 I
. .AS LEFT WITHIN TOLERANCE 0 TEST INCOMPLETE 0 NOT REQUIRED a | SEE REMARKS 0

-EMARKS/DA A

>~I f2 A71 > E

b - b

THIS INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING TO PRESCRIBIED TEST PR CEDURES AND THE CONDITION OF THE INSTRUMENT IS INDICATED
I*I L 61PPROVED BY

COPIES TO _ _ _ _ _ _ _ _ _ _ _ _ _ _

IF~;l~~~t I .



TVA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION
continuation sheet

i ~ID NO. | &is9'
i := . . ; NPLANT ICLSD SW LJ18TENNESSEE VALLEY AUTHORIT,1Y DATE '- IQ I-9A. -CH~rTANOOGA. TENNESSEE DAE t3 z -i

DATAJREMARKS'

hi PER A Tu RC cC
S TD. 30.oo 3?.Rg ?7 .o

A CnAwIVaL TC•P /A AV //A 11/A
. - 1 12 159 3i. R b 99/ 9S-

. 5 31.11 L5919 I s8 FS97s4 3~ ,95~9~• T-4a. 3 lr30o 3T.91 &9.9' 5c q£ 7.;
-~~ 1,4~ JO6 Lf.f~ l.1 7
-pea -y .. R-PIOa 17!1 36.060 3745 1~'7 0.0913 9- YC3$ 5 1p 30 oo o/I w bP.I9 crpg-~/

. 7 |e.6 P5 3°' B/9 1° L.8C 5 t
1 7 30.do0 399? ?O. 79 &cS 3.oo 3qTqs 'o.oo 5.8S $ '75.Y

b 0 987 39.71 (C.? &cI.7 1 9sS c
> -I b928 £1S S~s .7y '75 3~ K>> a-S 5.1 9.1 1.91 A5 7• L95.3Lj
a113 3 2 3?39P

b9.9O 91s3.

2 q ?I 392• 8S-73
L4 a °/ o 31.P b.° 7? -q3

Q L.9 3g I7.96 A? '-3
=7 . I * , 1. O d7civ.2 190 iS93 3. b 1.99 ??.7Y?-1 3; aa 2l C/o 39.81 1 9.9 e6 7 ?.

VO 33a12.9 9g.0 b93 ?<I. 'Y Vs3 5

qq
a. -

- ~Page 5 of
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TVA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

Al-It -REPORT OF CALIBRATION
continuation sheet

ID NO.

TENNESSEE VALLEY AUTHORITY PLANT |
CHAtTANOOGA. TENNESSEE DATE ! 3 t..94 e

DATA/REMARKS

Standards Used: 903849, 890647
Accuracy: + 1 % of reading

NOTE: Current measurements made using a current transformer
connected to a current transducer with
0-5 A AC input and 5 k output load 0-lmaDC output.
This is measured on data logger 0-8 V dc range.
The standard amps are calculated using the millivolt
reading divided by the resistance of the shunt
(0.0000967 ohms).
The current for the data logger is calculated by
multipling the Volts DC by the ratio of the current
transformer.
The multiplication is performed in the computer
program that records the data.

Channel 73
I STD : STD UUT Ratio Current Error
:-(mV) :(Amps) VDC _ - ____

-:3.983 40.00 ' .994' 200:5 ' 39.8 -0.50
:5.992 : 60.10 :1.507: 200:5 1 60.3 0.30
: 7.990 80.20 '2.018: 200:5 : 80.7 ' 0.60

Page ~of~
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TVWA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION
continuation sheet

IDNO. I 0cc)59-
___ alPLANT I M a

TENNESSEE VALLEY AUTHORITY
CHATTANOOGA. TENNESSEE DATE ]3 -24 - 94

DATA/REMARKS 9 3

Standards Used: 903849, 890647
Accuracy: + 1 % of reading I
NOTE: Current measurements made using a current transformer

connected to a current transducer with
0-5 A AC input and 5 k output load 0-lmaDC output.
This is measured on data logger 0-8 V dc range.
The standard amps are calculated using the millivolt
reading divided by the resistance of the shunt
(0.0000967 ohms). I
The current for the data logger is calculated by
multipling the Volts DC by the ratio of the current
transformer.
The multiplication is performed in the computer
program that records the data.

9 Channel 70
STD STD : UUT : Ratio Current Error

-(mV) (Amps) : VDC _ ,___a
1 9.960 ' 99.9 :1.248: 400:5 ' 99.8 -0.10
.19.994 : 200.6 :2.508: 400:5 : 200.6 : 0.00
i29.988 : 300.9 :3.757: 400:5 1 300.6 i -0.10
i39.898 : 400.3 14.9981 400:5 1 399.8 -0.12

Channel 71
- STD STD UUT Ratio Current Error

(mV) (Amps) VDC _ _ __i

1 9.948 1 99.8 ,1.2471 400:5 ' 99.8 : 0.00
i19.950 1 200.2 12.503' 400:5 1 200.2 1 0.00
-29.944 : 300.4 13.7551 400:5 : 300.4 1 0.00
139.943 I 400.8 :5.009: 400:5 : 400.7 1 -0.03

Page 7 of E



NONCONFORMANCE REPORT

Part I: Completed by QA/QC Section
NCR No. q Page j of 0

* Item Identification No.: -TyA
-Item Description: In2 t A i C ½ J l (w 0 a SRt pA G YM

Part II: COMPLETED BY THE INITIATOR OF THE NONCONFORMANCE REPORT

Nonconformance Description: ad n (AG o C26C) uewt

' J;Q4g;a thv, Sonfl- " /5j~ ras/ "O± Cl *-o} {'t 7 ,-, I 0c. (-v1,

Initiated By: (,l-r- Date: 3 - Z5-9-3

Part III: COMPLETED BY SECTION SUPERVISOR ,

Section Superv isori- Date _ _ I /_ _

Part IV: COMPLETED BY THE QA/OC SECIlON

Approved Disposition: /M As Reconuiiended
-xN -,a X - 4 b

Other (Describe)

Part V: FINAL APPROVAL AND RELEASE FROM NONCONFORMANCE STATUS

*Significant Condi.ion Adverse to Quality: z No YES-CAR

Q', A/QC Supervisor: ___ Date: _ _- _ ___ ___

*Note: If it is determined at any point in the process that there has been
significant impact to quality, the provisions of CLS-QAP 12.2, "Corrective
Action", shall be implemented.

N-15
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TVA 6479A (P PROD 10-88)

CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee |In

NO 890593

Data Ad tTfn ition System FId'U'U'e' 228e6AN'
Last Calibratedi N gba~lr~~

-3 an Thp gahb11gyn
Received From U.sposiltun to Inslituciton Number

EQ Lab - CLSD EQ Lab - CLSD 322.1-1
Insiturneni Accuracy

See attached sheets for instrument accuracies
..........

903849, 890647, 890635, 89182s uY6014, 905463

Status

As-Found Within Tolerance U Out o0- Tolerance n Not RequiRed See Remarks °

As -Left Wilthin Tolerance Il' Test Incomplete L Not Requited El See Remarks O

REMIARKS/I)ATA

See attached sheets for data on individual channels.
Used for Job Number 93-0501. Cable Ampacity Testing in 1"
and 4" conduits with 4 conductor cables.

THIS INSTRUMENT WAS TESTED AND CALIBRATED ro PRESCRIBED TEST PROCEDURES AND Te CONDITION OF THE INSTRUMENT IS INDICATED.

Calibrated By tee.< Applroved

Copies to: .JAJ Page 1 of



TVA 6479A (P PROD 10-88) N-1/

1207D CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee ID

No.

Data Logging SysInlern | Fluke Manufacturer ModelDat Logn . Ir BERSa I
Last Calibrated Date Nuxt Calibration Calibration Interval Dare This CalibrationI 3 6 months3 - a

Received From Oispositon to Instruction Number

en Ir Cet,4 iO a,320.1-2
instrument Accuracy

_64 mV, 512 mV 8V rg 2 / of inut + 8 counts); 64 V range: + (.024% of input 4 counts);
Thermocouple Type: ; Temperature Accuracy:_

Standards Used

Status

As-Found Within Tolerance 11 Out-ol-Toletance El Not Required See Remarks El

As-Left Within Tolerance Test Incomplete ED Not Required E See Remarks El

REMARKS/DATA

J9 Ue -f + 6t\'

Instrument tested with input modules listed only.

As Found As Left

System Program _/_ _

Channel Program i/
Scan Group Program _

Alarm List Program a/
Plot Program _/7-

Systems Diagnostics __

(v5'Indicates Satisfactory Performance

Temperature (Type Thermocouple)

Range STD Held On

Data taken from modules listed below:
-rvq Q,3 599
TV^- ct5sq

TVA- q0105gq8

THIS INSTRUMENT WAS TESTED AND CALIBRATED 10 PIRESCRIBED TEST PROCEDURES AND THE CONDITION OF THE INSTRUMENT IS INDICATED.

Calibrated y Approved By:

Copies to Page + of
2- s i

4 -za- q3



TVA 6479A-1 (P PROD 10-88) N- 18
CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITYp Chattanooga, Tennessee
ID NO: 290-593
PLANT: C/L E.Q.
DATE: 3-Q;P-93

320.1-2 Fluke

A/D Converter q35:?
add le: 90co5

Channels C O - C

Range STD Held On
As Found

64 mV

a 512 mV

8V

64V

63 mV

60

50

40

30

20

10

510

500

400

300

200

100

7.9

6

4

2

63.9

60

50

40

30

20

10

I

T.l. Reading
As Left

63.o 1

6°. oo0
50,00'1

LI ocq0
30* oo 5

I o, 604

5 o. o45

500.05

4oo~of
3q to. a a

100.0 I

1a0, o

(6. ooo5
g.cooa

(o3. 90
R.60,ooa

0. 0'7
5o. oo$
q6. ooq

3o.e'o3
QC. 00 I

-10,00 I

Pa g e t of 8_ . _ , .

I

1207D
- --- -- I.? c '- - S. >-.

T1/A 6479A-1 (P PROD 10-88) N-18
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TVA 6497A (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY ID
CHAT-TANOOGA. TENNESSEE NO.

D P T i LoGGING SFSTl U FIJE Ja6F
CALIBRATED DATE NEXT CAIBRAION C ATION INTERVAL A IHIC RT

Al/ i l 1 3 -zq9- 9 3RFCEIViU I-HM - 7 p 3 |IISPO$I~IIN ki - ISRI~ONNME

RE I r B INITRUMNTCACCUR/ACY -

t* 5°C.. gysp~tciM REUUTT

STANDARDS USED

5 - ~STATUS 5
AS FOUND - WITHIN TOLERANCE Q OUT-OF-TOLERANCE 2 NOT REQUIRED SEE REMARKS 0

AS-LEFT WITHIN TOLERANCE TEST INCOMPLETE Q NOT REQUIRED O SEE REMARKS 0
REMARKS/DATA -

FoR DnTA 5EE PAIGES cP- 3

- ~THIS INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING TO PRESCRIB3ED TEST PROCEDURES AND T9A CONDITION OF THE INSTRUMENT IS INDICATED

C-Z!ALIBRATED BY A;PPROVF5D BY

Page of &o



IN - /. 5

IVA 6497A-1 (P PROD-10.88) CENTRAL LABORATORIES SERVICES BRANCH
C

REPORT OF CALIBRATION
continuation sheet

ID NO. I FTO 53 c

PLANT |CLSt) Eq LA c
TENNESSEE VALLEY AUTHORITY

CHAnTANOOGA. TENNESSEE DATE |3- 2? 3-
DATAtREMARKS

STD C2 q-9
0 0 1 

0

C I I -7i4A E T 3 . 60 3-2..g .

3 3 3ItI 16o.o5 q.
9. lo 39.10 0.10 96 63 qi.o.

1 1,, .9o. 3q9169.S o1.61.
00 9 1 5q.q 3.1 b.S qo sa

s~3c~. j, 59 't° S9b ~s j l

-r 31.1- ~63O

5 2.90 3e-1. 9c.1 9I&

z - j . .9 1 :?-

a Ik ?5 39.31 648 4lq qq

73 - 311° bo9o
I 9! 1 A.97 3q.e1 6 .99? go.c? cSl.5

ffi - 5 0 910 1 -3 b.o q~; t5°
3oq ' 9 6 15. qoo3 q5.0 X1

1. ? alr.7 3919t3 61-7 qo0 -Sso
-, 91 .2, A5. Fq 31.14' 61.5a g0oo; Z5)g-

13 1P,3 9oo 9.9g.o 51

3 - 4e C3 9e.P - 3 IM i bA.13 q6.6t q.I

3 5 I E$5' S9.9O 'I6,oI 30 9 5. 1I

1 3a T 2 g1 ?ll 69 b qoa.Oq 95.1 0q

3 3 ar , a.9.5 3211 1b W io 9o ,3 3
Page.9 9.oA f

-a . ~ 4cZ.1(99 oo

4 .~2 , - ,

- ~~Page 5of 03

.................
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TVA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION
continuation sheet

ID NO. I F?6 5q 3
PLANT CLSD EQg L"q 8TENNESSEE VALLEY AUTHORITY

-TREAS CHArANOOGA TENNESSEE DATE 3-2-g ?
i: ~DATA/REMARKS J.

STD '/.9S Yo. o 61-99 qo - q 95.0o

CHINWCI TC. AA I tWV H

12 Al 9S\ql 31-U M- b.I e~j S6
2 .1 I 3911 Moa3

Y2 3 Q 9 1 39T9 (Aqa2 9go.oq q c5.a1vs 31 2o ol 9o 94 9.os 95a9
3 aL 4R .dj I gO6 .1 5 q '1 9 SI I Li

. . C

d

Page ( of -
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N-22

t-
iTVA 64s7A1 (P PROD-10 88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION
continuation sheet

ID NO. | 053

i_ _ _ _ __ 1PLANT EQ Ltd6
TENNESSEE VALLEY AUTHORITY

CHATTANOOGA. TENNESSEE DATE |3 Z-Z S 9 3
DATA/REMARKS

i~ m

Standards Used: 903849, 890647
Accuracy: + 1 % of reading

NOTE: Current measurements made using a current transformer
connected to a current transducer with
0-5 A AC input and 5 k output load 0-lmaDC output.
This is measured on data logger 0-8 V dc range.
The standard amps are calculated using the millivolt
reading divided by the resistance of the shunt
(0.0000967 ohms). I
The current for the data logger is calculated by

. multipling the Volts DC by the ratio of the current
transformer.
The multiplication is performed in the computer
program that records the data.

Channel 73
STD STD : UUT 1 Ratio Current Error

C-(mV) (Amps) I VDC _ : _ _

-3.995 1 40.08 1 .9961 200:5 1 39.84 1 -0.60
: 5.987 : 60.07 '1.501o 200:5 60.04 -0.05
:7.958 , 79.84 :2.000: 200:5 : 80.00 0.20

Page .2 of & X
aIn fl1 111n 1 If NIVrfl fTl flTl1n4m iAnnantnI Il1T .,j ff. iflf mia n~nm n rn
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TVA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION
continuation sheet

ID NO. | q$R3|

TENNESSEE VALLEY AUTHORITY PLANT EC LQ-g
i~ CHATTANOOGA TENNESSEE DATE 4 --I -3

DATA/REMARKS

Standards Used: 903849, 890647
Accuracy: + 1 % of reading

NOTE: Current measurements made using a current transformer I
connected to a current transducer with
0-5 A AC input and 5 k output load 0-lmaDC output.
This is measured on data logger 0-8 V dc range.
The standard amps are calculated using the millivolt Ireading divided by the resistance of the shunt
(0.0000967 ohms).
The current for the data logger is calculated by I
multipling the Volts DC by the ratio of the currenttransformer.
The multiplication is performed in the computer
program that records the data. I

Channel 70
STD 1 STD UUT : Ratio Current Error

-(mV) -(Amps)-: VDC _ _ _ I
-10.010 : 100.4 :1.251: 400:5 : 100.1 : -0.30
p19.972 1200.4 :2.496: 400:5 1 199.7 -0.35
:29.986 : 300.8 :3.750: 400:5 : 300.0 : -0.27
:39.936 ' 400.7 :4.992: 400:5 : 399.4 I -0.32

Channel 71
9.99STD STD 1 UUT 1 Ratio Current Error
-(mV) - (Amps) -VDC _ _ _ _ j _
9.998 1, 100.3 :1.25011 400:5 t100.0 -0.30 .i

i19.932 , 200.0 :2.496: 400:5 I 199.7 : -0.15
:30.000 1 301.0 13.7541 400:5 : 300.3 -0.23
a39.941 I 400.7 14.9951 400:5 399.6 -0.27

Page of§
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- 'TVA 6079A (P PROD 10-88)

CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

S TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee ID

NO. 890593
Instrument Manulaclurer Model

Data Acquisition System Fluke 2286A
Last Calibrated Date Next Calibration CalibratIot Interval Dato This Calibration

-C -. I 0 4A) 6-19-93

EQ LarvSdFroLSD ) 'a'TS D EQ LabD'sPOtt§D l n=rDon gr

lintrunien, Accaccuace
See attached sheets for instrument accuracies

Standards Used

903849, 572564, 890635, 891602, 906014, 905463

Status

REMARKS/DATA

- rod, +.krr.oo ro-ples we'F' 6pe ^ aL r4 0 dOLS4* L OGJ5.

See attached sheets for data on individual channels.
Used for Job Number 93-0501. Cable Ampacity Testing in
and 4a" conduits with 4 conductor cables. Post test
calibration.

| ~AS FOUND
IoUT OF TOLERANCE

THIS INSTRUMENT WAS TESTED AND CALIBRATED Wo PRESCRIBED TEST PROCEDURES AND THECONDITION OF THE INSTRUMENT IS INDICATED.

Calibrated B

Copies to:

I 1',

-



TVA 6479A (P PROD 10-88)

CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee | ID

NO. 29os93
a LIngtument Manufacturer Model

Data Logging Sstem &O 4 Fluke s s
Last Calibrated iJ(*r Date Nuxe Calibration, Calibration Interval D Date This Calibration

Received From |Diposition to Instruction Number

Cenrsr/ E.. Lck | /- Iea _a lath 1E. tb 320.1-2
Instrument Accuracy

_64 mV, 512 mV, 8V ranges: + ( .012% of input + 8 counts); 64 V range: + (.024% of input 4 counts);
Thermocouple Type: ; Temperature Accuracy:_

Standards Used

Status

As-Found Within Tolerance l/ Out-ol-Tolerance EJ Not Required E See Remarks °

As-Left Within Tolerance EJ Test Incomplete EJ Not Required See Remarks E

REMARKS/DATA

Instrument tested with input modules listed only.

As Found As Left

System Program _

Channel Program of

Scan Group Program _ _

Alarm List Program of
Plot Program _ _

Systems Diagnostics v/

(vl$ndicates Satisfactory Performance

Temperature (Type Thermocouple)

Range STD Held On

Data taken from modules listed below:
a/Z - TVA qoAss38

THIS INSTRUMENT WAS TESTED AND CALIBRATED 10 PRESCRIBED TEST PROCEDURES AND THE CONDITION OF THE INSTRUMENT IS INDICATED.

Calibrated fy4 Co-i."hQ\ }J A A Approved By

Copies to.g Page t_&-14

1207D
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TVA 6479A-1 (P PROD 10-88)

CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

*! TENNESSEE VALLEY AUTHORITY
0 .Chattanooga, Tennessee

ID NO: g9905o?3
PLANT: C .1 - / E. Q .
DATE: 3

320.1-2 Fluke

A/D Converter qo 352 q

Channels C 60 - C

Range STD Held On

I

T.I. Reading
As Found

64 mV

4 512 mV

63 mV

60

50

40

30

20

10

510

500

400

300

200

100

7.9

6

4

2

8V

64V 63.9

60

50

40

30

20

10

50,60

'/0,0o8

4/oC, I

20oo. o

'a O L. D 3)

e0.60 I

/00,0

17. QOo8

q. oo q

(03.9log

(00.00e,

40.005

LIO.00\
30, C0o3

I0.00 \

1207D 
Pa g e-2-ut-3'

As Left

E-

1207D Page 2 uf 3
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N-Z/

TVA 6497A (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY ID
CHATANOOGA. TENNESSEE NO. 7 . 93

INSTRUMENT I MANUFACTURER M

LA5T CADIRATTE NEXT CALI RAIIJN -hCALIBRION INTERVAL DATE Il ALlURAION

C) 3-.S E 11 NcR IL 3z2L '-I
- X * B YSPECOL Rg-6urST

STANDARDS USED

in Udy3SATUIS|

AS FOUND WITHIN TOLERANCE 0 | OUT.OF.TOLERANCE NOT REQUIRED 0 SEE REMARKS 0

AS-LEFT WITHIN TOLERANCE Q 0 TEST INCOMPLETE NOT REQUIRED O SEE REMARKS Q
=> REARKSIDATA _

i ce C ag A cf 73 q 6.

THIS INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING TO PRESCRIBED TEST PROCEIRES AND THE C NDITION OF THE INSTRUMENT IS INDICATED

S II, v

TPage 4- of .

ii IIfi...1IfV fu~
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TVA 6497A.1 (P PROD-10.88) CENTRAL LABORATORIES SERVICES BRANCH

£ d REPORT OF CALIBRATION s
continuation sheet

ID NO. -o 51 3

- , l | TENNESSEE VALLEY AUThORITY P z4 4 S~ ~C
OATAJREMARKS ' CHATTANOOGA. TENNESSEE DATE ! - 2 ? 7 3
DATAIREMARKS

51D 0 .
C-HHRNNEL 71C A 19.9 40-ol 709.o.5 9q .g K

g I I 9 q8 39 eL 69-9 eV 1n12r R495
0 a o 29.8 7 3¶.Tl L9.91 39.8'7 Q h9 4.

i? 33 ?OPENJ* a PEA/# oPE *el xPNv~
9 2I9. G 3 9.99 19.a 3 q90al 17s.1

5 5 9.38 31.1l io.oS!r 10,C3 9 sa?

3 PEN/ HPEPE N oP/fi coP&4* J>
.L I9N5D 399 '7oo ?°115.o3 s/

* 1 PEN0 E-*0m A.a st.a PM.l xa 03 Peg f
:S 39.' l 5l 9o. 3 9.51A01A1 R 0PI-N1 Li-II( 0f&4

3 pe cIPP I* o PEN A o PEN x p Z

2 31 12 i.1.?a 31.9 69ftl 91 Rq °15 9Y.91

7 1 1 9 29.8Y9 37.i 7o.jj qoa 9S.oJ|

to as 1i . 39 / 1 69.jq 9o.-1 qs.:1 1

9a L29* 3 L.O60 9 oS.o| 0
33 a& 9) a 3e-eo l=.. 61 UoL 3

a,?. ? q a31/N

I '39. 39-9.5 9910 9Ls SLX

32. 3 9a .2.1y 3.9 a o lo 75.o i

Ii 3 R913 3 qo.eq 9.oJ q~t4:Sda

30 yojo 5 l

33 3aH3 g7 U. 9o.Io

Page. of
I - - age S of 7- - g
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TVA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION s
continuation sheet , -

ID NO. I F9o_5c

TENNESSEE VALLEY AUTHORITY PLANT IcLS )ELP 8
-AARA CHATTANOOGA TENNESSEE DATE 4 z. 3 -9 3
DATA/REMARKS - '

b - 7De ct
IC dIINFL TrI .2 ej. I. 00 L/i,.eI q. q q,

A i Re 19 .191 39 .18 <70. a /, eq.q 9,-7
2 I-9AO 31.91 19o.o10 q91 Ss. I

. . 34.99 & 3 0 99 S. 6

b 3 31 a9L .Lqo.oJ 1ao.15 qo.Og 5o

; 52

Page o



N-30

TWA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION
,* continuation sheet

ID NO.| 8905°S3

PLANT | Q LoJo
Q - .- TENNESSEE VALLEY AUTHORITY

iDATJRE AR CHArTANOOGA. TENNESSEE DATE | 4 ^ | -93
b~1 -. 3

Standards Used: 903849, 572564
Accuracy: + 1 % of reading

NOTE: Current measurements made using a current transformer
connected to a current transducer with
0-5 A AC input and 5 k output load 0-lmaDC output.
This is measured on data logger 0-8 V dc range.
The standard amps are calculated using the millivolt
reading divided by the resistance of the shunt
(0.0000967 ohms).
The current for the data logger is calculated by
multipling the Volts DC by the ratio of the current
transformer.
The multiplication is performed in the computer

- program that records the data.

Channel 70
STD STD UUT Ratio Current Error
(mV) (Amps)- VDC =

- 9.965 99.8 1.238 400:5 99.0 -0.80
19.890 199.6 2.480 400:5 198.4 -0.60
29.730 298.3 3.706 400:5 296.5 -0.60
39.731 398.6 4.952 400:5 396.2 -0.60

Channel 71
STD STD UUT Ratio Current Error
(mV) (Amps) VDC_
9.965 99.9 1.238 400:5 99.0 -0.90

19.889 199.5 2.482 400:5 198.6 -0.45
29.740 298.4 3.710 400:5 296.8 -0.54
39.730 398.6 4.955 400:5 396.4 -0.55

CALIBRATED BYt X REVIEWED BY 4

g -I.

Page 7 of 7
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ts-
IWA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION
continuation sheet

ID NO. P oS3

TENNESSEE VALLEY AUTHORITY PLANT
CHArrANOOGA TENNESSEE DATE - q -

DATA/REMARKS a
Standards Used: 903849, 572564
Accuracy: + 1 % of reading

NOTE: Current measurements made using a current transformer
connected to a current transducer with
0-5'A AC input and 5 k output load 0-lmaDC output.
This is measured on data logger 0-8 V dc range.
The standard amps are calculated using the millivolt
reading divided by the resistance of the shunt
(0.0000967 ohms). I
The current for the data logger is calculated bymultipling the Volts DC by the ratio of the current
transformer.
The multiplication is performed in the computer
program that records the data.

Channel 73
STD STD UUT Ratio Current Error
(m-) (Amps)- VDC =

3.966 39.8 .992 200:5 39.7 -0.25
6.008 60.3 1.500 200:5 60.0 -0.50
8.003 80.3 2.004 200:5 80.1 -0.25

P . i~

CALIBRATED BY C. c REVIEWED BY { l

Page 8of
tl-}llilliAinnt;18s*fEfwiain-nininiigilliin~linntil~inllilli1k*lsittiaiSnit-l~nstial~r~t~art;Srsitmr



- N-32NONCONFORMANCE REPORT

Part I: Completed by QA/QC Section
NCR No. 9 3 0 4 Page 9 of
Item Identification No..rv ~a Page of
Item Description: ZT ± ?

Part II: COMPLETED BY THE INITIATOR OF THE NONCONFORMANCE REPORT

Nonconformance Description: 7

Approved Dpio t&•A R nd Othern (ecie)
Vdlei- n c w s ma/ l l .-

0(2 4-Q7 Y-mk/ cap. ala dezne .) Ae Q r I>r^}oleHAO
Pe ' - 2 3- 9 i4Lt

Initiated By: C /'e t vc Date: 3 -3 i- X -

Part III: COMPLETED BY SECTION SUPERVISOR N S

Review Reports yes V/ no Date A/2/ Signature ,7 4
Posi d Cosition A rs t uit _____ Ne.o ____YE_

Section Supervisor _ _ _ _ _ _ _ _ _ _ _ _ - Date _ _ _ _ _

Part IV: COMPLETED BY THE QA/QC SECTION

Approved Disposition: Z As Reconmended Other (Describe)

AZT. .II ISu5;2 ex- tQ-

Part V: FINAL APPROVAL AND RELEASE FROM NONCONFORMANCE STATUS

*Significant Condition A ~rse to uality: No YES-CAR

QA/QC Supervisor: Date: Mf
*Note: If it is determined at any point in the process that there has been
significant impact to quality, the provisions of CLS-QAP 12.2, "Corrective
Action", shall be implemented.



ThiA o479A (P PROD 10-88)

CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee ID. 8

INO. 890593
Instrumeni Manulaclurcr Model

Data Acquisition System Fluke 2286A
Last Calibrated Date Next Calibration Calibialuom Inlterval Dale This Calibration

04-iq l3 I 1n-2 *93q 6 mI C nthhs 104-29-93
EQ La ived __JsD EQ Lab DispoDo1rs yironjNor:npr

See attached sheets for inmrument"'6Accuracies

Standards Used

900484, 572564, 890635, 891602, 906014, 905463

Status

As-Found -Within Tolerance El Out ol-Tolerance a Not Required Sae Remarks

As-Loil Within Tolerance F9 Test Incomplete E Not Requited O See Remarks

REMARKS/DATA

See attached sheets for data on individual channels.
Use for Job Number 93-0501. Cable Ampacity Testing in
conduits with 24 .endueetie #6 AWG cables. Pre test
calibration. O 4 4 ( +

4"1

0i 'reo;,6m.i-y 1  Pw Ar

OVYIP-/2g/93

3 ,hasc ilels,-q ,,,

THIS INSTRUMENT WAS TESTED AND CALIBRATED ru P.IIESCiIiBED TEST PROCEDURES AND THE CONDITION OF THE INSTRUMENT IS INDICATED.
I -

Calibrated By.

cA 9 L±&t ŽC4P

D

T) SO

d ,- R

ME

1 1,,repa -

S-5- Z-93

Copies to: U



TVA 6479A (P PROD 10-88) ox-
1207D CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee IDI

NO. 29059

Data Logging SVs"tVe!ment Fluke Manufacturer Model

Last Cdlibrated Date Nust Calibration Calibration Interval Date This Calibration

3a.2&93 1 - 23- -3 6 m nths - 13-93
Received From Disposition to i Instruction Number

can el lteab A l /E.O. 320.1-2
Instrument Accuracy

64 mv,512 rmV 8V ranges: +j .0120% qf input + 8 counts); 64 V range: + (.024% of input 4 counts),
Thermocouple Type: ; Temperature Accuracy:_

Standards Used

T v 9- gq`0(03- -- -
Status

As-Found Within Tolerance U Out-ol-Tolerance l Not Required l' See Remarks °

As-Lelf Within Tolerance i Test Incomplete E Not Required See Remarks El

REMARKS/DATA

Instrument tested with input modules fisted only.

As Found As Left

System Program a/
Channel Program a/
Scan Group Program _

Alarm List Program a/,_
Plot Program _/

Systems Diagnostics v

( 4Indicates Satisfactory Performance

Temperature (Type Thermocouple)

Range STD Held On

Data taken from modules listed below:

f/O/,. -rilA - 9,'35S99

THIS INSTRUMENT WAS TESTED AND CALIBRATED I0 PRESCRIBED TEST PROCEDURES AND THE CONDITION OF THE INSTRUMENT IS INDICATED.

- .... .. 4 v Ad
Calibrated By: Approved By:

Copies to: PageL

cLR 4-zl-1'3

lTVA 6479A (P PROD 10-88)



TVA 6�179A-1 (P PROD 10-88) eJ-.j)

CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee

ID NO:0 05 3
PLANT: C.h. /Ed,.
DATE: q-a3-93

" h-s Le -
320.1-2 Fluke

A/D Converter 903sgq

Channels C (,0 - C

Range STD Held On
As Found

64 mV

S 512 mV

8V -

64V

63 mV

60

50

40

30

20

10

510

500

400

300

200

100

7.9

6

4

2

63.9

60

50

40

30

20

10

T.l. Reading
As Left

63. oo8

60. oo'

5 0.60 8

L0. 00o6

30.005

'0,0o5

500.05

400. 03

300. OQ

100

4,o 000

LI. oool

(O 3.9O0

4'0. 605

SO. oob

100.oo5

1o. ooa,
I t. oo I

Page -- of-a , ,-, e ,,1207D
- I L, L 1* L., - L

TVA 6479A-I (P PROD 10-88) N-.JD

1
4



TVA 6497A (P PROD-1088) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY ID
CHArTANOOGA. TENNESSEE NO. | ? t

INSTRUMENT I- MANUFACIURtR I OE

DR 7fi IJV6Gu6r~ i SYS Thn rt Ii-II ,
t ~~~LAST CALIHRATED1 I uAiTE NtEXT CALIBRATION - AlR1O&RA ET CLHI10

MR A ACCURACY

- ,L SacBy SPECIII R _QU EST

i ~StANDARDS USED

A/c /ld6/ D g Ia~iS Et4,B______

STAIUS ,

AS.FOUND WITHIN TOLERANCE Q OUT OF TOLERANCE Q NOT REQUIRED [ 3- SEE REMARKS O

AS-LEFT WITHIN TOLERANCE 0 TEST INCOMPLETE 1 NOT REQUIRED 0 SEE REMARKS [ l
REMARKS/DATA

Fe'R A F DkqTR SEE RE PCT D 7EDE #e' 2S -539

- ~THIS INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING TO PRESCRIBED TEST PR9CWjURES AND THE CONDITION OF THE INSTRUMENT IS INDICATED
- AIBRW. DBY /7APPROVED BY

COPIES TO /Page 4' o

_ _ _ _ _ _ _ _ . of

. .. . . . . . . . . . . . . . .
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TVA 6497A-1 (P PROD-1088) CENTRAL LABORATORIES SERVICES BRANCH

W1 REPORT OF CALIBRATION
&t~ i! ~continuation sheet

9

Z)

5:

i .

i:
iF

e:

w-y

i-

i:

5t W

Page 5 of

ID NO. 90o 59y3

PLANT | kSD FokigB
TENNESSEE VALLEY AUTHORITY

CHArTANOOGAE TENNESSEE DATE I 4 2 Y- q 3
DATAiREMARKS

e2A/AIV/EL Th c ¼./o l 8'.g
o O q3q.9y Rq.71 9 I.Sf

1 q.93 :35 1 Lq F9 . 71 9 4.85
3q. 9 9 7e. co Fq?. '7•6 9 3

3 3 929.6.0 ?O. o6y ?9. 54 'U13

s21.90 '/o.O a '76? 99.03 &Y99
4 bz 1. O Lyo ro7 9719 Fi 2 I 9yM9
7 7 A.l 1.// I.S5 9 V.9

°6 lo 9'7. 65 Wl.U .?IIi. Z.I7 gq.qgo 56

13 13Y
0 . ?Y 39.1l ".93 ?C. ZV. 3

a /6- 3 9 T 3I 96. 9T% EL 0 C9 q.l
=Q 71¢5 t11 37. Ul? '26. o/ cAq.?7 9l8.q
.q1? - Fo.o/ ?O.o3 g 75 9Y91.

.7 v I I V-0. 62Yo 70..) LI qy.q

98 A9.z^ 40- ? I ?g qS°I~~IS.-O -

3s a3 c5.- q ?e. 4,v-6 g.9 go

3 . 0 V. /- )

3 39$'

CLA I&-68

.-..-..----.-.
..... 5-,.

, C

c

fc

C

:D

C

C

:CE

.

.-- C-

.C
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TVA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION
Qa continuation sheet

ID NO. I 2c'?C)S3S

TENNESSEE VALLEY AUTHORITY PLANT CLSD Ea i^AB c
I CHATTANOOGA. TENNESSEE DATE I 4 2 q - q

DATA/REMARKS 4 D C

7 'A'/VAL Tc' 4.99 /o.4,h 7O.6 Ei7& 94(%2a E
4/c 34 Y .& 7a.o7 46, l2

Vg 9tl/e..)3 76.1• S9 I1 S 9f.d1

2 . I,2 l? /|.l 0
qa4 3 , 9 10 - '01-' 9 . I.,O

Page k. of

,4LM5kU .4.'1 L\l -1. NA.'IM.
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TVA 6497A 1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION
continuation sheet

ID NO. | s q'2

PLANT IC-LSfb F Lc,6i
TENNESSEE VALLEY AUTHORITY

TCHArTANOOGA TENNESSEE DATE 4 LI -29 -93

I.be~ATA/RE MARKS

Standards Used: 900484, 572564 I
Accuracy: + 1 % of reading

NOTE: Current measurements made using a current transformer
connected to a current transducer with
0-5 A AC input and 5 k output load O-lmaDC output.
This is measured on data logger 0-8 V dc range. I
The standard amps are calculated using the millivolt
reading divided by the resistance of the shunt
(0.0010048 ohms).
The current for the data logger is calculated by
multipling the Volts DC by the ratio of the currentq transformer.
The multiplication is performed in the computer
program that records the data.

Channel 73
STD STD UUT Ratio Current Error
(mV) (Amps) VDC E

20.191 20.095 .501 200:5 20.03 -0.32
30.218 30.074 .754 200:5 30.14 0.22
40.179 39.987 1.004 200:5 40.16 0.43
50.086 49.847 1.255 200:5 50.20 0.70

CALIBRATED BY 2 ' tO,

Page 7 of t85-
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VAM M-WA M=Wmaa .1
TVA 6497A-1 (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION *

continuation sheet

ID NO. | 39D Sj3;
______________ _ 5PLANT ICLS-

TENNESSEE VALLEY AUTHORITY
CHATTANOOGA. TENNESSEE DATE _ -25 -5

DATA/REMARKS

Standards Used: 900484, 572564

i Accuracy: + I % of reading

NOTE: Current measurements made using a current transformer
connected to a current transducer with I
0-5 A AC input and 5 k output load 0-lmaDC output.
This is measured on data logger 0-8 V dc range. I
The standard amps are calculated using the millivolt
reading divided by the resistance of the shunt
(0.0010048 ohms).
The current for the data logger is calculated by
multipling the Volts DC by the ratio of the current
transformer.
The multiplication is performed in the computer
program that records the data.

Channel 71
STD STD UUT Ratio Current Error
(mV) (Amps) VDC =

20.259 20.162 .5045 200:5 20.18 0.09
30.081 29.937 .7495 200:5 29.98 0.14 I
40.146 40.004 1.0013 200:5 40.05 0.12
50.286 50.046 1.2521 200:5 50.08 0.07

Channel 72

STD STD UUT Ratio I Current Error
(mV) (Amps) VDC- -

20.191 20.094 .5029 200:5 20.11 0.08
30.212 30.068 .7544 200:5 30.18 0.37
40.180 39.988 1.0044 200:5 40.19 0.50
50.096 49.875 1.2523 200:5 50.09 0.43

CALIBRATED BY DATE 5-25 -53

Page & of .8 A



TVA 6479A (P PROD 10-88)

I I ~ ICENTRAL LABORATORIES SERVICES DEPARTMENT:

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee

| ID
O.1 890593

Instrument Manulacturer Model

Data Acquisition System Fluke 2286A
Last Calibrated Date Next Calibration Calibralion Interval Date This Calibration

04-29-93 II - 06-24-93

EQ L9J5ev!ed'CLSD EQ Lab 04OOR= S!JifDlon1!O

See attached sheets for instkUMAW"acccuracies

Standards Used

900484, 572564, 890635, 891602, 906014, 905463

Status

As-Found Within Tolerance EJ Out ol-Toleranco e l2 Not Required U See Remarks I
As -Lelt Within Tolerance Il Test Incomplete Cl Not Required Sae Remarks O

REMARKS/I)A A

As-found test only. Instrument to be in calibrate before use
status.
See attached sheets for data on individual channels.
Use for Job Number 93-0501. Cable Ampacity Testing in 4"
conduits with 24 conductor #6 AWG cables. Also used for 3
phase test in 1" and 4" conduits. Post test calibration.

AS FOUND

OUT OF TOLERANCE

THIS INSTRUMENT WAS TESTED AND CALIBRATED ro PRESCRIBED TEST PROCEDURES AND THE CONOlTION OF THE INSTRUMENT IS INDICATED.

Calibrated BY. App o

Cop.e to & A' d Pge 1of

I

N-41

Copies to: -a " L/' Page 1 of 17

L-



TVA 6479A (P PROD 10-88) N-42

1207D CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
Chattanooga, Tennessee i

NO. gqasq
inSt Flu Manutacturer ModelData Logging Sy'st'eme Iike -;8

Last Calibrated Date Noex Calibration Calibration Interval Date This Calibration

3J-1?3 I N\lonE r) 6 months (ad - a
Received From Disposition to Instruction Number

L-enTYut LOA / 4 f ml l,6 'E.Q . b320.1-2
Instrument Accuracy

_64 mV, 512 mV_ 8V ranes: + ( .012% of input + 8 coy nts); 64 V range: + (.024% of input 4 counts);
Thermocouple Type: ; Temperature Accuracy: A/,A

Standards Used

-rV9- 9go6435

Status

As-Found Within Tolerance l/ | Out-of-Tolerance n | Not Required El | See Remarks CD

As-Left | Within Tolerance E Test Incomplete E Not Required See Remarks El

REMARKS/DATA
at AIs Fot 4d onkLl

Instrument tested with input modules listed only.

As Found As Left

System Program _ _

Channel Program
Scan Group Program 7 _ _

Alarm List Program I/:
Plot Program ___

Systems Diagnostics I/

(vflndicates Satisfactory Performance

Temperature (Type Thermocouple)

Range .STD Held -On

Data taken from modules listed below:

A/0 - TVA - 1Io35 8

THIS INSTRUMENT IWAS TESTED AND CALIB3RATED 10 PRESCRIBED TEST PROCEDURES AND THE COND)TION OF THE INSTRUMENT IS INDICATED.

Calibrtaed Byv4g C rx Approved ByX

r '/ Paget . t,_1�7Jig".011,Copies to:\



N-43

CENTRAL LABORATORIES SERVICES DEPARTMENT

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY
b Chattanooga, Tennessee

ID NO: 899os51
PLANT:C.A. /Q>.
DATE: 6-A4-93

320.1-2 Fluke

A/D Converter o

Channels CO - C

Range STD Held On
As Found

64 mV

. 512 mV

63 mV

60

50

40

30

20

10

510

500

400

300

200

100

7.9

6

4

2

8V

64V 63.9

60

50

40

30

20

10

T.l. Reading

3o.o3q

:p0,00s

100.0 1

iLA00

526 0.01

NO0..OO

30.00 5
500. 0516

LAo .003

,QD. co a,

aeoM 1

1207D 
Page 2ut�

As Left

I

I VA b4/9A-1 (P PKUU WU-66)

Paget onf 30 Ey1 207D



TWA 6497A (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION

TENNESSEE VALLEY AUTHORITY ID
U E-CHATrANOOGA. TENNESSEE 1 O.8F97 0 593

INlTRUMRTN jlr ANFtI tKMODFI t

AD#TI T LOGGING 5YSTEnM II F/ukE _____bA__

'AST C'Atl IRA7ED -A DAT NEX CIR~l} -1 CAUBAINIlh ATF T H AIS CtBAION

_____ 6-z3-93
t ECETVEROM - SOIIN/INSTRU~llON NUIMBtR

el';S D go )>q 201 NrUMN ctR^Y1 3G a.)

| 2' . St B Y RE QUEST
STANDARDS USED

e f6ogo2.9S gC 9/ SlAIUS ,

AS-FOUND WITHIN TOLERANCE O OUT.OF7tOERANCE | NOT REQUIRED O SEE REUARKS Q

AS-LEFT WITHIN TOLERANCE Q TEST INCOMPLETE Q NOT REQUIRED | SEE REMARKS 0

.REARKSDAtA-

;4 /AS fOUND

I
I. . . 4

THIS INSTRUMENT WAS TESTED AND CALIBRATED ACCORDING TO PRESCRIBED TEST PROC PURES AND THE CONDITION OF THE INSTRUMENT IS INDICATED 5

CALIBRATEDkaAPRD BY

zE- .- A2 . .

CO I S O _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _P age . 4 of



.~ ; 2i4AREORT rOF*CA LI B RATI*N1
T-:'-~-,conm ao -sheet -~

ID NO. R

PLANTP
.. ENSEE VALLEAUORY

7 4scir N A. TE 3 -ISSE X DDATE

1 I e.399 -i j gc hi 9 Y. 87 ; q q --

3 -3 3id S1.¶i'y
5 -t i;: - 2 A.?5 ;: ~3 9.8v'b.s OV b qlAXWsy.:.ai.; ::-

5oPtwj A OPEN o oPE/i; oPt 4

fs j., ^% RiyaqC~wt,,s83 61 si,94 -3P q #:> ~ ~ -,j.-

-i . q( 1.. ' -V',I 1.1, ', 'jU., ,; -t 5.

|2 1j S * .?4 !\b93/ ' - d' - *' 5r. .¢|g;rjs
- *4 I-.--, .o

22 . io, f - 4o

p3 - i ; ~g j&r., .,0' 2q2;!.i3.$r b~ qi 9 4 a^ ; ,
0 y qt I i I0j "RD 6 ;.a~a 9 ?1 -3-5*,1 T'%,; \ S a 4? tn m .H 9'k i

27 i .. I '1 ,

; N O^t
-- dpH

33 .. , 91Ys' as

33 'I4I

4..I.4
3 '�I.4 .

-

,�. : .1 I 4. 0,,� � .
� i , , ! , , . : � �:, , " v,I... .- : :; : � 4 ".6 .; vc,

- g r- *E
"W -Z�r '41" I ,

r I 1 . I,.M�WM'Ibl:lo`i� NAOW�'.-,. 9 % U



N-46

TVA 6497A-I (P PROD-10-88) CENTRAL LABORATORIES SERVICES BRANCH
-. C

.REPORT OF CALIBRATION
continuation sheet

ID NO. | o
__PLANT LD r-

- TENNESSEE VALLEY AUTHORITY

CNA"ANOOGA. TENNESSEE DATE 6 - 23-93 a
DATA/REMARKS

C

r /y4imEL m.#e De5_ 31Y gd.99 9 g.O03 q STD°C.
10 AI.R 2 L A ?3 gg 9 q-
q1 19 a 9s.31 39. 61-12 aNJ? 1 vYs 9: -

. a 3e0 2A531 3g.3A MI.9A I

q 3 31 29.191 31-97 M-92 8-9 S9 F4. -
q - 3- M5.25 31.78 4.1 pT99 9 lp.qf ;

i I

Page O f 1



N-47

TVA 6497A-1 (P PROD-1088) CENTRAL LABORATORIES SERVICES BRANCH

REPORT OF CALIBRATION I
continuation sheet

* ID NO.
_ _ _ _ _ _ _ _ _ _PLANT G c~

TENNESSEE VALLEY AUTHORITY
CHAflANOOGA. TENNESSEE DATE- -

DATAIREMARK(S

Standards Used: 900484, 572564
- Accuracy: + 1 % of reading

NOTE: Current measurements made using a current 'transformer
connected to a current transducer with I
0-5 A AC input and 5 k output load 0-lmaDC output.
This is measured on data logger 0-8 V dc range.
The standard amps are calculated using the millivolt
reading divided by the resistance of the shunt
(0.0000967 ohms).
The current for the data logger is calculated by
multipling the Volts DC by the ratio of the current I
transformer.
The multiplication is performed in the computer

* program that records the data.

Channel 71

STD STD UUT Ratio Current Error
(mV) (Amps) -VDC - -

19.706 19.61 0.4947 200:5 19.79 0.92
30.695 30.55 0.7690 200:5 30.76 0.69
40.511 40.32 1.0123 200:5 40.49 0.42
50.080 49.84 1.2476 200:5 49.90 0.12
70.076 69.74 1.7452 200:5 -69.81 0.10

Channel 72
STD STD UUT Ratio Current Error
(mV) (Amps) -VDC

19.478 19.38 0.4869 200:5 19.48 0.52 I
30.002 29.86 0.7510 200:5 30.04 0.60
40.138 39.95 1.0050 200:5 40.20 0.63
50.117 49.88 1.2470 200:5 49.88 0.00
70.250 69.91 1.7616 200:5 -70.46 0.79

Channel 73
STD STD UUT, Ratio Current Error
(mV) (Amps) VDC =

19.570 19.48 0.4850 200:5 19.40 -0.41 5
30.295 30.15 0.7544 2.00:5 30.18 0.10
40.319 40.13 1.0063 200:5 40.25 0.30
50.605 50.36 1.2638 200:5 50.55 0.38
69.902 69.57 1.7485 200:5 69.94 0-e y

CALIBRATED BY__ REVIEWED BY

Page of



N-48

NONCONFORMANCE REPORT

Part I: Completed by QA/QC Section
NCR No. 9 2 0 C) ( A Page o18 Of3 Item Identification No.: TVA Y 19 04n,:7.115
Item Description: itb. -

//I/I////// //l////// / I///I/ //I// ///I//////I //////Iil/ / /I / // // // /I/I// // I///li//I/I/I///
Part II: COMPLETED BY THE INITIATOR OF THE NONCONFORMANCE REPORT

Nonconformance Description: e1 S c Gove vX aE3O

W -

Initiated By: C__ _ _ __ __ Date: 6 - 4 - 93

Part III: COMPLETED BY SECTION SUPERVISOR

Review Reports _- yes _/no Date Signature

Proosd Di sposii 46= Le

. Section Supervisor ____ )_ __LX__ Date Ax/ _ _ _ _ _

Part IV: COMPLETED BY THE QA/QC SECTION

Approved Disposition: ' As Recommended Other (Describe)

Part V: FINAL APPROVAL AND RELEASE FROM NONCONFORMANCE STATUS

*Significant Condition Adverse to Quality: _,~ No YES-CAR

QA/QC Supervisor. 9t > Date: 4-

*Note: If it is determined at any point in the process that there has been
significant impact to quality, the provisions of CLS-QAP 12.2, "Corrective
Action", shall be implemented.



N-49
NONCONFORMANCE REPORT

Part I: Completed by QA/QC Section
NCR No. St I Page on of
Item Identif ication No.: T V go.593
Item Description:

Part II:, COMPLETED BY THE INITIATOR OF THE NONCONFORMANCE REPORT

Nonconformance Description: ,

Initiated By: a Date: 6 -a 1

Part III: COMPLETED BY SECTION SUPERVISOR

Review Reports _ yes , no Date(, - Al.- 9.3 Signature

Pr posed Dis X tion: Jzgs•T/72if 6 /2 ' 2 /~ • ,46/6

Section Supervisor Date _ _ _ _ _

Part IV: COMPLETED BY THE QA/QC SECTION

Approved Disposition: . As Recommended Other (Describe)

Part V: FINAL APPROVAL AND RELEASE FROM NONCONFORMANCE STATUS

*Significant Condition Adverse to Quality: _• o __No YES-CAR -

Q A/QC Superviso Date: L_________-9 3 _--

*Note: If it is determined at any poi'n in the process that there has beensignificant impact to quality, the provisions of CLS-QAP 12.2, "Corrective
Action", shall be implemented.



N-50

JOB NUMBER 93-0501

INSTRUMENT LOG

Description

Fluke 2286A-

24" Rule

Phase Angle Meter

Keithley 197

Load Cell

Starrett Digital

TVA I.D.

890593

900971

320436

548497

506324

903574

Cal.

-04-29-93

08-11-88

04-16-93

05-10-93

03-12-92

10-15-92

Due

*

04-29-93*
06-24-93*

08-11-93

10-16-93

08-10-93

03-12-93

04-15-93

*Report attached



ENCLOSURE 1

WATTS BAR NUCLEAR PLANT UNITS 1 AND 2

REVISED RESPONSE TO NRC GENERIC LETTER (GL) 81-07

NUREG-0612

"CONTROL OF HEAVY LOADS AT NUCLEAR POWER PLANTS"



WATTS BAR NUCLEAR PLANT (WBN) - UNITS 1 AND 2
REVISED RESPONSE TO NRC GL 81-07

(NUREG-0612)

TABLE OF CONTENTS

CONTROL OF HEAVY LOADS AT WATTS BAR NUCLEAR PLANT . . .

Background . . . . . . . . . . . . . . . . . . . . . . .

Introduction .. . . . . . . . . . . . . . . . . . . . . .
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WATTS BAR NUCLEAR PLANT (WBN) - UNITS 1 AND 2
REVISED RESPONSE TO NRC CL 81-07

(NUREG-0612)

1.0 CONTROL OF HEAVY LOADS AT WATTS BAR NUCLEAR PLANT

1.1 Background

The NRC requested, in GL 81-07 dated February 3, 1981 (Reference 3.1),
applicants for operating licenses to submit a report documenting their
compliance with NUREG-0612, "Control of Heavy Loads at Nuclear Power
Plants" (Reference 3.3). Specifically, Enclosure 3 of GL 81-07
(Sections 2.1 through 2.4) was to be addressed. TVA's initial
responses to this request for WBN were submitted on February 6, 1984
and March 20, 1984 (Enclosure 3, Section 2.1 only, later identified as
"Phase I" in GL 85-11, Reference 3.2). Because WBN's initial responses
preceded GL 85-11, a complete revision to WBN's program to address
Phase I is provided herein.

1.2 Introduction

This submittal provides a complete response to NRC's GL 81-07 and
specifies WBN's compliance with Sections 5.1 and 5.3 of NUREG-0612 in
support of fuel load of WBN Unit 1. These sections of NUREG-0612
provide guidelines for the design and operation of load handling
systems in the vicinity of stored spent fuel, the reactor core, and
equipment and components required for safe shutdown or decay heat
removal.

It should be noted that installation of WBN Unit 1 and Unit 2 Overhead
Handling Systems (OHS) are approximately mirror images. Therefore, the
OHS configurations and limitations applicable to Unit 1 will also be
applicable to Unit 2 at the time of Unit 2 fuel load.

1.3 Summary

NRC GL 81-07 and NUREG-0612, Sections 5.1 and 5.3, require heavy load
handling at nuclear power plants to meet the following seven guidelines
to ensure safe handling of the load:

1. Safe load paths (SLP) shall be clearly defined.

2. Load handling procedures shall be in place.

3. Inspection and testing programs for overhead handling systems,
including lift devices, shall be in place.
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4. Operator qualification and training shall be controlled and
documented.

5. ANSI N14.6 shall govern the design and application of special
lifting devices.

6. ANSI B30.9 shall govern those lifting devices assembled from
manufacturers components.

7. Crane design shall meet the requirements of CMAA-70, ANSI B30.2,
or other applicable industry standards.

Heavy load handling at WBN complies with the intent of these seven
guidelines described above and with TVA Standard STD-6.6, "Safe
Practices for Operation of Overhead Handling Equipment," (attached).
The tables in this report document each handling system (crane) and
each lifting device used at WBN. In cases where design or procurement
is not complete as of the date of this report, WBN is committed to be
in compliance prior to the first time the specific lifting device is
used after fuel load per Site Standard Practice (SSP)-6.06 (Reference
3.13).

1.4 Definitions

Critical Lift Zone/Potential Interaction Area

Plant area serviced by a particular OHS within which a load drop may
result in damage to irradiated fuel, equipment and components required
for safe-shutdown, or decay heat removal equipment.

Heavy Load

The term "heavy load" as used in this response is defined as a load
greater than the weight of a fuel assembly including core components,
plus the weight of a spent fuel tool, which is 2059 pounds
(Reference 3.17).

Overhead Handling System (OHS)

A powered OHS comprised of the load bearing components used to lift and
transfer or relocate a load. A handling system includes the crane or
hoist, the lifting device, and the interfacing load lift points which
are permanently attached to the load. This definition specifically
excludes monorails provided with only chain-driven or nonpowered hoists
and trolleys, permanently installed overhead hoisting eyes, package
hoists, or specially designed hoisting equipment intended to produce
machine motion.
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2.0 WBN OVERHEAD HANDLING SYSTEMS/COMPLIANCE WITH NUREG-0612

The following sections quote the requests for information contained in
Enclosure 3 of NRC's GL 81-07 and provide TVA's response for WBN.

2.1 General Requirements for Overhead Handling Systems

2.1-1 Overhead Handling Systems with Potential Load/Target Interaction

REQUEST

"Report the results of your review of plant arrangements to identify
all overhead handling systems from which a load drop may result in
damage to any system required for safe plant shutdown or decay heat
removal (taking no credit for interlocks, technical specifications,
operating procedures, or detailed structural analysis)."

TVA RESPONSE

The OHSs at WBN from which a heavy load drop could result in damage to
systems required for safe plant shutdown or decay heat removal are
summarized in Table I. Also listed in Table I are the OHS which are
capable of carrying heavy loads in or near the reactor and spent fuel
storage areas.

The location of these OHSs are shown in the figures provided in
Appendix A, WBN drawings 44W411-1 through -10, titled "NUREG-0612
OVERHEAD HANDLING SYSTEM LOCATIONS." These drawings include those OHSs
for which exclusions are currently employed as permitted and as
described in Section 2.1-2. This provision is necessary to ensure
adequate NUREG-0612 reviews of future modifications to safe shutdown
equipment or the addition of new, safe-shutdown-related equipment in
areas that do not currently encompass "critical" load/target
interactions.

2.1-2 Overhead Handling Systems Excluded by Physical Separation

REQUEST

"Justify the exclusion of any overhead handling system from the above
category by verifying that there is sufficient physical separation from
any load-impact point and any safety-related component to permit a
determination by inspection that no heavy load drop can result in
damage to any system or component required for plant safe shutdown or
decay heat removal."
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2.1-2 Overhead Handling Systems Excluded by Physical Separation (continued)

TVA RESPONSE

Table II, Section A, lists the OHSs at WBN that have been determined
by visual inspection to maintain sufficient distance separation from
irradiated fuel and systems required for plant shutdown or decay heat
removal to prevent damage to these systems. The location of these
cranes, monorails, hoists, and lift eyes within buildings containing
safe-shutdown equipment are shown in the Appendix A drawings to enable
review of the impact of future plant modifications on the separation
exclusion position taken herein.

OHSs that are not located in a building containing safety-related
equipment are by definition not within the scope of NUREG-0612
concerns. Accordingly, these OHSs are not included in Appendix A
drawings. However, these OHSs are included in Table II (Sections A and
C) for completeness.

Table II, Section B, contains a list of OHSs at WBN which are also
listed in Table I, but are excluded from special consideration in
Section 2.1-3(a) because the risk of load handling accidents is
mitigated by physical plant features other than distance separation.
This table, as well as the Appendix A drawings delineate the NUREG-0612
program for these OHSs.

The special features listed below are defined as "hazard elimination
categories" permitted by GL 81-07, Attachment 3, Section 2.4, notes to
Figure 1 (Phase II).

a. Crane travel prohibited by electrical interlocks or mechanical
stops.

b. System redundancy and train separation preclude the loss of system
capability to perform its safe shutdown function.

c. Site specific considerations eliminate concern for the specific
load/target combination.

d. Handling system meets NUREG-0612, Section 5.1.6 requirements, i.e.,
single failure proof.

e. Analysis demonstrates that target is protected by intervening
structures.

f. Analysis demonstrates that target will accept load impact without
sustaining damage sufficient to impact system performance.

4
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2.1-2 Overhead Handling Systems Excluded by Physical Separation (continued)

Table II, Section C, lists those manual handling systems using either
monorails or permanent lifting eyes that are excluded from Table I and
Table II, Sections A and B, due to their inherently lower risk design.
Manual-handling systems offer substantially lower risk of handling
accidents due to the absence of electrical controls and
electromechanical motion limiting devices. Manual hoists are listed
in Table II, Section C for completeness, and for consistency with TVA's
initial submittal for WBN. This position is considered to be
consistent with NUREG-0612 goals as defined in Section 2.1 (Phase I)
of GL 81-07.

Approximately 27 plant-handling systems are excluded from the attached
tables because they are load-rated less than 2059 pounds and are
outside the scope of a NUREG-0612 risk.

2.1-3 Compliance with NUREG-0612 Guidelines

REQUEST

"With respect to the design and operation of heavy load handling
systems in the containment and the spent fuel pool area and those
load-handling systems identified in 2.1-1 above, provide your
evaluation concerning compliance with the guidelines of NUREG-0612,
Section 5.1.1. The following specific information (Request 2.1-3(a)
through 2.1-3(g)) should be included in your reply."

TVA RESPONSE

TVA's evaluation of compliance with NUREG-0612 for WBN is presented in
the following responses to the specific requests for information
(Sections 2.1-3(a) through 2.1-3(g)).

2.1-3(a) Fuel and Equipment Locations and Safe Load Paths

REQUEST

Drawings or sketches sufficient to clearly identify the location of
safe load paths, irradiated fuel, and safe shutdown equipment.

TVA RESPONSE

"Potential Interaction Areas" (plant areas serviced by a particular OHS
in which a load drop may result in damage to safe shutdown or decay
heat removal equipment or irradiated fuel) are identified, where
applicable, for the OHS listed in Table I. Heavy loads handled by
these OHS are transported whenever possible outside of the identified
critical lift zones. OHS locations and potential interaction areas are
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2.1-3(a) Fuel and Equipment Locations and Safe Load Paths (continued)

described on drawings 44W411-1 through -10 as discussed previously in
the response to Section 2.1-1.

"Safe load paths" are established and also identified where possible,
for loads handled within critical lift zones to ensure safe load
handling during plant maintenance and normal plant operation.

Each OHS listed in Table I and not excluded in Table II, Section B, is
described below with a discussion of its safe load paths and unique
plant features.

1. Reactor Building Polar Crane (1/2-CRN-271-Rl)

The area in the Reactor Building serviced by this crane, along with
the associated critical lift zone, is shown on drawing 44W411-7.
The polar crane travels the entire diameter of the Reactor Building
above Elevation 820.0' inside the polar crane wall. The polar
crane has the potential for heavy load drops directly onto the
reactor vessel, and above intervening slabs housing the steam
generators, reactor coolant pumps and piping, and main steam lines.
Because the ice condenser reduces available handling space, the
safe load area above Elevation 757.0' in the Reactor Building is
limited to the area directly inside the equipment hatch in the area
of the reactor coolant pump motor cart rail system. Load drop
analyses were performed for Elevation 757.0' operating floor and
established that some heavy loads could result in unacceptable
damage to the slab due to the extreme lift heights required for
those loads. TVA has provided enhanced design to mitigate the risk
of a drop incident by designing lift devices with redundant load
paths, i.e., four legs and four attachment points, wherever
possible.

The safe load paths (shown in appendix A) for small and
miscellaneous loads avoids passage, when practical, directly over
the reactor when the missile shields are removed. Large, heavy
loads are carried over the reactor after the missile shield (PC-1)
is replaced, providing load drop protection for the reactor and its
fuel.

The missile shields in the installed position and the Elevation
757.0' floor structure are shown by analysis to withstand a load
drop of a reactor coolant pump motor from modest heights (up to
8 feet) (Reference 4.1). WBN SSP-6.06 (Reference 3.13) requires
heavy loads to be transported as close to the target slab as is
practical (typically 1-2 feet), mitigating the effects of a
handling system failure.
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2.1-3(a) Fuel and Equipment Locations and Safe Load Paths (continued)

2. Auxiliary Building Overhead Crane (0-CRN-271-Al)

The Auxiliary Building crane is shown on drawing 44W411-5 along
with critical lift zones and safe load paths. A safe load area
exists north of the spent fuel pool where slab spalling below
Elevation 757.0' floor is not currently a safety concern due to the
absence of safe-shutdown equipment below Elevation 757.0'. This
area encompasses the fuel receipt and inspection area and the new
fuel storage vault.

Load drop analyses (Reference 4.2) have been performed for
Elevation 757.0' floor, using the 50-ton containment hatch shield
blocks as a limiting case. The analysis shows that Elevation
757.0' floor slabs are able to withstand a load drop from a height
of 12 inches. Therefore procedures require heavy loads to be
transported as close to the floor as is practical, mitigating the
affects of a handling system failure.

The containment hatch shield blocks must be raised from their
installed position to clear a retaining structure, moved laterally
3-4 feet, and then lowered to within approximately 12 inches of the
refueling floor. The handling risk is highest while lifting these
blocks out of the retaining structure, where a load hang-up and,
consequently, a lifting device overload condition could develop.
Once a block is raised to clear the retaining structure and the
main hoist brakes are observed to be adequately controlling the
load, the block is relocated laterally. The Auxiliary Building
crane is redundantly reeved, designed with dual brakes and gearing,
dynamic load braking, and is handling less than 50% of its capacity
for this lift. Therefore, the potential for a load handling
incident is minimal.

The spent fuel storage area is protected from the approach of heavy
loads with a combination of independent limit switches and
electro-mechanically actuated stop devices. These devices prohibit
the passage of the Auxiliary Building crane hook in the area of
stored irradiated fuel.

3. Intake Pumping Station (IPS) Crane (0-CRN-270-Il)

The IPS crane is shown on drawing 44W411-10 along with applicable
critical lift zones. Also, shown is the safe load path providing
the shortest route across the IPS roof area, taking advantage of
existing vertical wall structures and missile shields to mitigate
the effects of a potential load drop incident. A decision was made
not to employ the strategy of full extension of the crane boom to

7
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2.1-3(a) Fuel and Equipment Locations and Safe Load Paths (continued)

carry some loads outside the perimeter of the building structure.
Handling loads with full boom extension generates increased load
moments and is considered a nonconservative operating mode.
Increasing boom angle and retracting the boom reduce moment loads
and increases associated safety factors.

In addition, a load drop calculation (Reference 4.3) demonstrates
that the IPS tornado missile shields can withstand a heavy load
drop from modest heights (typically 12-14 feet). WBN SSP-6.06
requires heavy loads from the IPS to be transported as close to the
top of the installed missile shields as is practical (typically 1-2
feet), mitigating the effects of a handling system failure.

Plant equipment and systems in the IPS are redundant and
cross-connected, assuring against loss of safe-shutdown
capabilities subsequent to any credible load drop incidents,
followed by appropriate operator action.

4. Reactor Building Floor Hatch Jib (1/2-CRN-078-0015)

This 3-ton jib crane is installed near the Reactor Building
equipment hatch on Elevation 757.0' specifically to move tools and
materials to the lower elevations of the Reactor Building for
routine maintenance. It has limited capacity and reach, and its
use is administratively controlled. Movement of loads inside the
crane wall, i.e., in the vicinity of the refueling pool and
transfer canal, is restricted to reactor internals service tools.
Safe load paths are described on drawing 44W411-7. Load transfer
to the lower elevations of the Reactor Building during refueling
outages has been reviewed for impact on safe-shutdown systems. No
potential exists for damage to safe-shutdown systems.

5. Remaining Monorail Overhead Handling Systems

For the remaining monorail type OHSs listed in Table I and not
excluded in Table II, Section B, the establishment of critical lift
zones and safe load paths is limited to relatively narrow linear
zones along the paths of single monorails, where interaction is
generally limited to the system undergoing repair. Locations of
the Unit 1 and Common monorail/OHSs with respect to plant shutdown
equipment, decay heat removal equipment, or spent fuel storage
areas are shown on the WBN 44W411 drawing series.

8
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2.1-3(b) Handling Procedures and Procedural Deviations

REQUEST

"A discussion of measures taken to ensure that load-handling operations
remain within safe load paths, including procedures, if any, for
deviation from these paths."

TVA RESPONSE

Through the use of administrative controls, provided in WBN SSP-6.06,
heavy loads are transported along the "safe load paths" identified in
response to REQUEST 2.1-3(a) above. Deviations to these safe load
paths require prior Plant Operation Review Committee (PORC) approval.
The safe load paths will be procedurally identified for each OHS or
load near plant safe-shutdown and decay heat removal equipment or where
irradiated fuel is stored. As a visual aid to the crane operator, the
safe load paths will be marked on the floor, or a rigger cognizant of
the applicable safe load paths will be responsible to direct the
operator to ensure that the load is transported along the safe load
path. A prelift meeting will be conducted by the designated lift
supervisor with crane operator and flagger(s). Recommended floor
marking methods, if utilized, are described in the NUREG-0612 drawing
44W411-9.

It may be necessary to transport unanticipated heavy loads over or near
plant safe-shutdown or decay heat removal equipment or irradiated fuel.
In these cases, SSP-6.06 will require special precautions, procedures,
and/or instructions be utilized for the purpose of minimizing the risk
of a heavy load drop. Specifically, rigging rated for twice the weight
of the load will be utilized in addition to limiting the load to 50%
of the hook capacity. If this approach is not utilized, or other
unusual circumstances associated with the lift warrant concern, review
by a qualified engineer is required. Specialized rigging design or
other comparable measures may result from this review. Table III
identifies each anticipated NUREG-0612 load and lists the Maintenance
Instruction (MI) applicable to each load. These procedures, along with
the requirements of WBN SSP-6.06 provide load drop prevention
measures,including a list of required equipment, inspections, sequence
of steps, acceptance criteria for the movement of the load, etc. A
"safe load path" is established with the purpose of transporting
equipment adjacent to safe-shutdown or decay heat removal equipment or
spent fuel via the safest and shortest route to the nearest "safe load
area." The load is then transported within the "safe load area" to its
final destination. Safe load paths are identified on WBN drawings
44W411-1 through -10 (Appendix A).

9
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2.1-3(b) Handling Procedures and Procedural Deviations (continued)

Engineering Administrative Instruction (EAI) 7.01 (Reference 3.14)
provides for ongoing review for compliance with NUREG-0612 guidelines
for both new heavy loads and safe load paths, and for new installed
commodities in the travel path of heavy loads.

2.1-3(c) Heavy Load Tabulation with Procedure References

REQUEST

"A tabulation of heavy loads to be handled by each crane which includes
the load identification, load weight, its designated lifting device,
and verification that the handling of such load is governed by a
written procedure containing, as a minimum, the information identified
in NUREG-0612, Section 5.1.1(2)."

TVA RESPONSE

Table III lists the OHS identified in Table I including the major loads
projected to be lifted by each OHS. Also included is the design weight
of each of the loads identified. As stated in the response to
REQUEST 2.1-3(b), special precautions, procedures, and/or instructions
are utilized when handling these loads over or near safe-shutdown
equipment, decay heat removal equipment, or irradiated fuel locations.
Table III identifies the applicable procedures and the designated
lifting device/device identification (ID). WBN load-handling
procedures meet the requirements of NUREG-0612, Section 5.1.1(2), as
described in the response to 2.1-3(b) above.

2.1-3(d) Lifting Device Compliance

REQUEST

"Verification that lifting devices identified in Request 2.1-3(c) above
comply with the requirements of ANSI-B30.9, or ANSI-N14.6 as
appropriate. For lifting devices where these standards, as
supplemented by NUREG-0612, Section 5.1.1(4) or 5.1.5(5) are not met,
describe any proposed alternatives and demonstrate their equivalency
in terms of load-handling reliability."

TVA RESPONSE

WBN lifting devices for the loads identified in response to
REQUEST 2.1-3(c) above comply with the intent of ANSI-B30.9 (Reference
3.6) or ANSI-N14.6 (Reference 3.10), as applicable. Compliance with
appropriate industry standards at WBN is assured through implementation
of Watts Bar Nuclear Engineering Requirements (ER) Specification
N3M-940 (Reference 3.12). WBN lifting devices have been reviewed

10
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2.1.3(d) Lifting Device Compliance (continued)

against the requirements of the ER Specification, and design
discrepancies have been identified. Resolution of unresolved
discrepancies will occur prior to the initial use of the device after
fuel load. The ER Specification serves to consolidate and clarify the
applicable ANSI requirements, as well as the "Guidelines" of
NUREG-0612, Sections 5.1.1(4) and 5.1.1(5).

The NRC guideline for design consideration of dynamic loads imposed on
lifting devices is identified in NUREG-0612, Section 5.1.1(5).

This guideline is addressed by TVA in the ER Specification and is
satisfied in the design of lifting devices through the application of
a generic design factor of 15 percent. A 15 percent design factor is
consistent with CMAA Specification 70 (Reference 3.11) guidelines for
crane design, and envelops cranes at WBN with the exception of the IPS
pedestal crane. Since the intake pumping station (IPS) crane design
hoisting speed is 40 fpm, a 20 percent dynamic factor is included in
lifting device design for this crane.

Reactor vessel head and reactor internals lifting rigs meet the intent
of ANSI N14.6-1986 and NUREG-0612 for design, fabrication, assembly,
and operation. An analysis of these devices is provided in
Westinghouse WCAP-10313 (Reference 3.15).

Periodic inspection of the Westinghouse lift rigs will utilize acoustic
emission technology currently approved for use by NRC at the TVA's
Sequoyah Nuclear Plant (SQN) (Reference 3.16). Initial testing will
be performed before initial fuel load with periodic inspection to
follow at 10 year intervals. All other lifting devices may utilize
acoustic emission testing or other techniques which comply with ANSI
N14.6 at 10 year intervals following fuel load.

2.1-3(e) Overhead Crane Maintenance/Testing per ANSI B30.2

REQUEST

"Verification that ANSI B30.2-1976, Chapter 2-2, has been invoked with
respect to crane inspection, testing and maintenance. Where any
exception is taken to this standard, sufficient information should be
provided to demonstrate the equivalency of proposed alternatives."

TVA RESPONSE

Applicable sections of ASME/ANSI B30.2, B30.5, B30.11, and B30.16
(Reference 3.4, 3.5, 3.7, and 3.9, respectively) have been invoked
with respect to crane inspection, testing, and maintenance by WBN
SSP-6.06.

11
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2.1-3(f) Overhead Handling System Design Compliance

REQUEST

"Verification that crane design complies with the guidelines of CMAA
Specification 70 and Chapter 2-1 of ASME/ANSI B30.2 (1976), including
the demonstration of equivalency of actual design requirements for
instances where specific compliance with these standards is not
provided."

TVA RESPONSE

For two load-handling systems identified in Table I, the Reactor
Building and Auxiliary Building cranes, the crane design complies with
the guidelines of CMAA Specification 70 and Chapter 2-1 of
ASME/ANSI B30.2(1976) as summarized in Table IV. The IPS crane design
complies with the guidelines of Chapter 5-1 of ASME/ANSI B30.5-1989,
and is summarized in Table IV. Monorail cranes throughout the
Auxiliary Building comply with the guidelines of ASME/ANSI B30.11-1980,
Chapter 11-1. Within Table IV, compliance to a particular section of
the applicable standard is indicated by a (C).

Subsections of the standard are reviewed, including a comparison to the
requirements of ANSI B30.2. An asterisk (*) is used to identify those
subsections essential to load drop integrity.

2.1-3(g) Overhead Handling System Operator Qualification

REQUEST

"Exceptions, if any, taken to ASME/ANSI B30.2 (1976) with respect to
operator training, qualification, and conduct."

TVA RESPONSE

No exceptions to ASME/ANSI B30.2 (1988) or other applicable ASME/ANSI
Standards with respect to operator training, qualifications, and
conduct have been taken. WBN SSP-6.06 invokes the training,
qualification, and conduct requirements found in applicable ASME/ANSI
Standards.
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Plants," provided to the utilities by letter dated December 22, 1980.

3.4 ASME/ANSI B30.2 (1988) - "Overhead and Gantry Cranes (Top Running
Bridge, Single or Multiple Girder, Top Running Trolley Hoist)."

3.5 ASME/ANSI B30.5 (1990) - "Mobile and Locomotive Truck Cranes."

3.6 ASME/ANSI B30.9 (1990) - "Slings."

3.7 ASME/ANSI B30.11 (1988) - "Monorails and Underhung Cranes."

3.8 Deleted.

3.9 ASME/ANSI B30.16 (1987) - "Overhead Hoists (Underhung)."

3.10 ASME/ANSI N14.6-1986 - "Special Lifting Devices for Shipping Containers
Weighing 10,000 Pounds (4500 kg) or More."

3.11 CMAA Specification No. 70 (1983) - "Specification for Electrical
Overhead Traveling Cranes."

3.12 WBN Engineering Requirements Specification N3M-940, "Design and
Procurement of Lifting Devices."

3.13 WBN Site Standard Practice SSP-6.06, "Safe Practices for Operation of
Overhead Handling Equipment."

3.14 WBN Engineering Administrative Instruction EAI-7.01, "Modification
Review for NUREG-0612 Compliance."

3.15 H. H. Sandner, "Evaluation of the Acceptability of the Reactor Vessel
Head Lift Rig, Reactor Vessel Internals Lift Rig, Load Cell, and Load
Cell Linkage to the Requirements of NUREG-0612," WCAP-10313 dated June
1983.

3.16 NRC letter to TVA, Sequoyah Nuclear Plant Acoustic Emission Testing of
Lift Rigs, dated October 1, 1991 (A02 911007 002).

3.17 Response letter (WAT-D-8758) from Westinghouse (T32 920213 801), "Spent
Fuel Pool Load Limit and Spent Fuel Pit Bridge Load Monitor Setpoints."
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WATTS BAR NUCLEAR PLANT (WBN) - UNITS 1 AND 2
REVISED RESPONSE TO NRC GL 81-07

(NUREG-0612)

4.0 REFERENCE CALCULATIONS

4.1 WCG-1-43 MEDS (WBP 830722 147) - "Reactor Building Operating Deck."

4.2 WCG-1-80 MEDS (WBP 830720 008) - "Elevation 757.0' Floor Slab,
Auxiliary Building."

4.3 85-K-00003 MEDS (WBP 830720 007) - "Intake Pumping Station (concrete)."
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TABLE I
OVERHEAD HANDLING SYSTEM WITH POTENTIAL LOAD/TARGET INTERACTION

2.1-1 Response

Plant Handling Type Location Load Description
Tag System (Bldg/Elev) (Capacity)

Number Drawing No.

CRANES NEAR IRRADIATED FUEL

l-CRN-271-Rl 44N230-237
2-CRN-271-Rl

0-CRN-271-Al 44N300-305

CRANES NEAR SAFE-SHUTDOWN EOUIPMENT

O-CRN-270-I1

1-CRN-078-0015
2-CRN-078-0015

Manual Hoist

0-HST-271-AB18

0-HST-271-AB16

0-HST-271-ABl 1
0-HST-171-AB14

0-HST-271-AB6
0-HST-271-AB8

0-HST-271-AB7
0-HST-271-AB9

0-HST-271-AB13

0-HST-271-AB19

34N310

44N384 MK-1

44N387 MK-6, 9, 10(l)

44N387 MK-11

44N388 MK-2

44N389 MK-1

44N389 MK-2()

44N389 MK-3

44N389 MK-8

44N389 MK-11(3

Polar
Bridge Crane

AB
Bridge Crane

Hydraulic
Pedestal Crane

Jib Crane

Movable
Monorail

Monorail

Monorail

Monorail

Monorail
(Trolley only)

Monorail

Monorail

Monorail

RB-820.0'

AB-789'6"

IPS-754.0'

RB-757.0'

AB-676.0'

AB-676.0'

AB-692.0'

AB-782.0'

AB-757.0'

AB-772.0'

AB-737.0'

AB-713.0'

Reactor Building (RB) (175T/35T)
Refueling/Maintenance Loads

Auxiliary Bldg (AB) (125T/IOT)
Refueling/Maintenance Loads

Intake Pumping Station (IPS)
(20 Ton) Maintenance Loads

RB Floor Hatch (3 Ton)
Misc. Maintenance Loads

RHR Pumps/Motors
1A-A, lB-B, 2A-A, 2B-B
(8 Ton/Pair of Hoists)

Waste Evaporator Feed Filter
Cask (5 ton)

Refueling Water Purification Filter
Cask (5 Ton)

Rod Drive M-G Sets (4 Ton)

Letdown Heat Exchanger (3 Ton)
Floor Plug (2.3 Ton) (Manual HoistlPower Trolley)

MCC Room Hatches (Misc Matl)

Spent Fuel Pool Filter Cask (5 Ton)

Boric Acid Tank Filter Cask (5 Ton)
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TABLE I
OVERHEAD HANDLING SYSTEM WITH POTENTIAL LOAD/TARGET INTERACTION

2.1-1 Response

Plant Handling Type Location Load Description
Tag System (Bldg/Elev) (Capacity)

Number Drawing No.

44N1276-3 MK-7A(3 ) Lifteyes AB-737.O Spent Fuel Pool Heat Exchanger
(5.3 Ton)
Heat Exchanger Tube Bundles
(3.3 Ton)

(1) This manual handling system is included in Table I because of the proximity of the cross-connect pipe to the opposite Residual Heat Removal (RHR) train when the
RHR motor is initially lifted from the pump casing for service. Subsequent movement of the motor is directly away from the potential target.

(2) Manual hoists/trolleys where a unique trolley and/or hoist is not furnished. (Trolley and/or hoist is provided from the tool room.)

(3) This manual handling system is included in Table I because of the proximity of both trains of spent fuel cooling during repair processes to either spent fuel pool heat
exchanger. Repair of either heat exchanger requires special precautions described by an approved procedure and specially engineered load handling equipment.

1-2

Manual Hoist

NOTES:



TABLE II/SECTION A

HANDLING SYSTEMS EXCLUDED BY INSPECTION

2.1-2 RESPONSE

Plant Handling Type Location Load Description Exclusion8')
Tag System (Bldg/Elev)") (Capacity) Category

Number Drawing No.

1-CRN-270-Tl
2-CRN-270-T1

1-CRN-270-T6

1-CRN-270-T3
2-CRN-270-T3

O-CRN-270-S1

O-CRN-077-001

O-CRN-271-RR6

1-CRN-270-T7
2-CRN-270-T7

1-CRN-270-T5
2-CRN-270-T5

0-HST-270-T9

0-HST-271-AB20

0-HST-271-AB10
0-HST-271-AB12

0-HST-271-AB3

0-HST-271-AB45

0-HST-271-AB15

0-HST-249-1

44N200-202

44N207

44N209

44N220

44N306

44N307

44N376 MK-1

44N377 MK-1

44N378 MK-3

44N388 MK-1

44N389 MK-6

44N389 MK-10

44N389 MK-16

44N392 (4 ea)

44N391 MK-1

Bridge Crane

Single Girder

Bridge Crane

Single Girder

Single Girder

Single Girder

Monorail

Monorail

Monorail

Monorail

Monorail

Monorail

Monorail

Monorail

Monorail

TB-799.0'

TB-729.0'

TB-782.0'

SB-748.0'

RW-729.0'

AB-729.0'

TB-708.0'

TB-708.0'

TB-729.0'

AB-692.0'

AB-737.0'

AB-737.0'

AB-737.0'

AEB-786.0'

WEB-773.0'

Main Turbine & Assoc Equipment
(200T/25T)

Misc. Equipment Hatch (10 Ton)

Main Turbine & Assoc. Equipment
(15 Ton)

Machine Shop Misc. (5 Ton)

Waste Packaging (6 Ton)

Waste Handling (6 Ton)

Hotwell Pumps (10 Ton)

Feedwater Pump & Turbine
(10 Ton)

Turbine Building High crud
Hatchway (5 Ton)

Evaporator Concentrates
Filter Cask (5 Ton)

CVCS Filter Cask (5 Ton)

SFP & Evaporator Filter Cask

Misc. Demineralizers (5 Ton)

Package Chiller (5 Ton
one hoist only)

CDWE Equipment (5 Ton)

Separation (S)
(Determined by Visual
Inspection)

(S)

(S)

(S)

(S)

(s)(l)

(S)

(S)

(S)

(S)°

(5)(1)

(S)

(S)
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TABLE II/SECTION A
HANDLING SYSTEMS EXCLUDED BY INSPECTION

2.1-2 RESPONSE

Plant Handling Type Location Load Description Exclusion(')
Tag System (Bldg/Elev)() (Capacity) Category

Number Drawing No.

0-HST-249-2

0-HST-249-3

0-HST-249-4

O-CRN-270-T8

Manual Hoist

0-HST-270-Cl

0-HST-270-lA
0-HST-270-lB
0-HST-270-2A
0-HST-270-2B

1-HST-271-ST1
2-HST-271-ST1
1-HST-271-ST2
2-HST-271 -ST2
1-HST-271-ST3
2-HST-271-ST3

44N391 MK-2

44N391 MK-3

44N391 MK-4

44N394-6 MK-1/2

44N394-6 MK-5

44N395 MK-1/2

44N401

1772E39
(Westinghouse)

Monorail

Monorail

Monorail

Jib

Monorail

Monorail

Monorail

Monorail

WEB-773.0'

WEB-773.0'

WEB-773.0'

TB-685'6"

TB-704'9"

CB-708.0'

TB-708.0'

RB-727.0'

CDWE Separator (3 Ton)

CDWE Recirc Pump (3 Ton)

CDWE Heat Exchanger (3 Ton)

High Crud Filter Jib (6 Ton)

High Crud Filter (1-1/2 Ton)

Mechanical Equip Room
(Misc. Matl.) (2 Ton)

Condenser Tube Handling Hoists
1A, lB, 2A, 2B (10 Ton)

Stud Tensioner Hoist (2 Ton)

NOTES: (1) This OHS is included in the NUREG-0612 Design Review Program to ensure continuing evaluation of interaction areas in the event of future
modifications in this area.

(2) AB - Auxiliary Building
CB - Control Building
RB - Reactor Building
SB - Service Building
TB - Turbine Building
RW - Radwaste Building
AEB - Auxiliary Equipment Building
WEB - Waste Evaporator Building
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(S)

(S)

(S)

(S)

(S)

(S)W

(S)
(S)
(S)
(S)

(s)(1)



TABLE II/SECTION B
HANDLING SYSTEMS EXCLUDED PER SECTION

2.4 OF GL 81-07

Plant Handling Type Location Load Description Exclusiod')
Tag System (Bldg/Elev) (Capacity) Category

Number Drawing No.

I-CRN-78-IEH
2-CRN-78-1EH

0-CRN-270-11

l-CRN-078-0015
2-CRN-078-0015

Manual Hoists

0-HST-271-AB18

0-HST-271-AB16

0-HST-271-AB11
0-HST-271-AB14

0-HST-271-AB7
0-HST-271-AB9

0-HST-271-AB13

0-HST-271-AB19

Manual Hoist(3 )

44N250

34N310

Stationary Hoist

Pedestal Crane

44N384 MK-1

44N387 MK-6,9,10()

44N387 MK-11

44N388 MK-2

44N389 MK-1

44N389 MK-3

44N389 MK-8

44N389 MK-1l

44N389'3 )

Jib

Movable
Monorail

Monorail

Monorail

Monorail

Monorail

Monorail

Monorail

Monorail

RB-757.0'

IPS-754.0'

RB-757.0'

AB-676.0'

AB-676.0'

AB-692.0'

AB-782.0'

AB-757.0'

AB-737.0'

AB-713.0'

AB-713.0'

11-3

(C)

(B) (E)

Containment Hatch Hoist

Intake Pumping Station
(20 Ton Hydraulic)

RB Floor Hatch Jib Crane
(3 Ton)

RHR Pumps/Motors
1A-A, 1B-B, 2A-A, 2B-B
(8 Ton/Pair of Hoists)

Waste Evaporator Feed
Filter Cask (5 Ton)

Refueling Water Purification
Filter Cask (5 Ton)

Rod Drive M-G Sets (4 Ton)

MCC Room Hatches (Misc
Matl) (6 Ton)

Spent Fuel Pool Filter Cask
(5 Ton) and Shield Plate
(4.2 Ton)

Boric Acid Tank Filter Cask
(5 Ton)

Component Cooling Water
Pumps 2B-B, Common Spare
(4 Ton)

(C) (S)

(C) (D)()

(B)

(B)

(C) (E)

(S)

(B)(E)

(S)

(C)(3)



TABLE II/SECTION B
HANDLING SYSTEMS EXCLUDED PER SECTION

2.4 OF GL 81-07

Plant Handling Type Location Load Description Exclusiodn'
Tag System (Bldg/Elev) (Capacity) Category

Number Drawing No.

1-CRN-78-M 1
2-CRN-78-M 1

0-CRN-78-1

1-CRN-61-lBC
2-CRN-61-IBC

22257-4
(Westinghouse/Steams)

7248D31
(Westinghouse)

(Westinghouse)

Gantry

Gantry

Special
Bridges

RB-757.0'

RB-757.0'

RB-757.0'

Refueling Machine

Spent Fuel Pit Crane

Ice Condenser Plenum
Bridge Crane (3 Ton)

NOTES:

(1) Exclusions permitted after load/target interaction review per Section 2.4 of GL 81-07.

Type A-
B-
C -
D-
E -
F -

Crane travel prohibited by electrical interlocks or mechanical stops.
System redundancy and train separation preclude the loss of system capability to perform its safe shutdown function.
Site specific considerations eliminate concern for the specific load/target combination.
Handling system meets NUREG-0612 Section 5.1.6 requirements, i.e., single failure proof.
Inspection demonstrates that target is sufficiently protected by intervening structures.
Inspection demonstrates that target will accept load impact without sustaining damage sufficient to impact system performance.

(2) This manual handling system is included in Table I and Table II Section B because of the proximity of the cross-connect pipe to the opposite RHR train when
the RHR motor is initially lifted from the pump casing for service. Subsequent movement of the motor is directly away from the potential target. The initial
lift meets NUREG-0612 guidelines for single-failure-proof design, i.e., design stress factors greater than 10.0. Subsequent handling away from the potential
target provides reduced risk due to separation by additional distance.

(3) Manual hoists/trolleys where a designated trolley and/or hoist is not furnished. (Trolley and/or hoist is provided from the tool room.)

(4) The spent fuel pit bridge crane is equipped with a monorail supported electric hoist rated for 4000 pounds, however, this hoist is administratively limited to
loads not exceeding 2259 pounds (includes a 200 pound instrument tolerance) (per Technical Requirements TRM 3.9.4) and is not authorized for general
hoisting.

(5) This crane services the ice condenser for maintenance of air handling units and replenishing flake ice and is not in service during reactor operation.

11-4
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TABLE II/SECTION C
MANUAL HANDLING SYSTEMS EXCLUDED BY DEFINITION(1 )

2.1-2 RESPONSE

Handling Type Location Description (Capacity) Plant Exclusiod')
System ID. (Bldg/Elev) Tag Number Category

(TVA Drawing No.)

44N375 MK-1/2

44N375 MK-2

44N377 MK-2/3

44N378 MK-1/2

44N380 MK-9

44N380 MK-11

44N380 MK-12

44N387 MK-3/4()
(44N388)

44N387 MK-7/10
(44N388)

44N387 MK-10(l)
(48N1276-1, MK-7B)

44N389 MK-4

44N389 MK-14/15

44N389(')

Monorail

Monorail
(6 Ton Rail)

Monorail

Monorail

Monorail

Monorail
(Trolley only)

Monorail
(Trolley only)

Monorail

Monorail

Lifting Eyes
4/Pump

Monorail

Monorail

Monorail
(4 Locations)

TB-708.0'

AB-692.0'

TB-680.0'

TB-685.0'

SB-741.0'

SB-713.0'

SB-713.0'

AB-692.0'

AB-692.0'

AB-676.0'

AB-737.0'

AB-713.0'

AB-713.0'

Feedwater Heat Exchanger U 1/2
(8 Ton)

Positive Displacement Charging
Pumps U/1,2 (8 Ton Hoist)
(Motor-1250/GYROL-1800)

Heater Drain Pumps U1/2
(5 Ton)

Condenser Vacuum Pumps
IA, 1B, 2A, 2B (5 Ton)

Machine Shop (3 Ton)

Machine Shop (3 Ton)

Machine Shop (3 Ton)

Safety Injection Pumps
lA-A, lB-B, 2A-A, 2B-B
(2 Ton)

Centrifugal Charging Pumps
IA, 1B, 2A, 2B (4 Ton)

CTMT Spray Pumps lA-A, 1B-B,
2A-A, 2B-B (4 Ton each)

CVCS Demineralizers
(5 Ton)

Decon Room (Misc) (3 Ton)

Motor Driven Auxiliary Feedwater
Pump IA-A, 1B-B, 2A-A, 2B-B
(2 Ton)
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Manual Hoist

Manual Hoist

Manual Hoist

Manual Hoist

Manual Hoist

Manual Hoist

Manual Hoist

Manual Hoist

Manual Hoist

Manual Hoist

Manual Hoist
Integral Trolley

Manual Hoist

Manual Hoist



TABLE II/SECTION C
MANUAL HANDLING SYSTEMS EXCLUDED BY DEFINITION(1')

2.1-2 RESPONSE

Handling Type Location Description (Capacity) Plant Exclusiod')
System ID. (Bldg/Elev) Tag Number Category

(TVA Drawing No.)

44N389(z'

44N392(21

48N1276-1 MK-7C()

48N1276-3 MK-7A

Monorail
(4 Locations)

Lift Eyes
(6 ea)

Lift Eyes

Lift Eyes

AB-713.0'

AEB-775.0'

AB-692.0'

AB-737.0'

Component Cooling Water Pumps
IA-A, 1B-B, 2A-A, 2B-B Common
Spare, (5 Pumps/4 Ton)

Ice Machines

Turbine Driven Auxiliary Feedwater
Pumps IA, 2A (4 Ton Each)

Spent fuel pool heat exchanger
(5.3 Ton) Heat Exchanger Tube
Bundles (3.3 Ton)

Manual Hoist

Manual Hoist

Manual Hoists

Manual Hoists

NOTES:

(1) Manual hoists are excluded from consideration when reviewing load/target interactions based on the reduced risk of a load-handling accident due to
uncontrolled load motions attributable to control and interlock failures of powered hoists. Manual hoists are listed here only for purposes of completeness.

(2) Manual hoists/trolleys where a unique trolley and/or hoist is not furnished. Trolley and/or hoist is provided from the tool room.
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TABLE III
NUREG-0612 OHS, ASSOCIATED LOADS AND LIFT DEVICES

2.1-3a, 3b, and 3c RESPONSE

Load Numberi` Load Description (Wt-Ton)(" Lifting Handling Safe Load Path
Device Number Procedure(8) Drawing/Sheet

Lift System ID
1-CRN-271-R1
2-CRN-271-R1

RI (3ea)

R2

R3

R4

R5 (4ea)

R6

R7

R8

R9

RIO (4 ea)

Ru I (4 ea)

R12 (4 ea)

R13 (4ea)

RI4 (4ea)

R15

R16

R17

R18

Canal gate PC-3, 4, 5 (41 Ton)

RV Missile Shield PC-1 (92 Ton)+(3.3 Ton)

RV Missile Shield PC-2 (73 Ton)+(3.3 Ton)

RV Missile Shield PC-6 (56 Ton)+(3.3 Ton)

Reactor coolant pump plug (13.3 Ton)

EL. 757' hatch plug (10 Ton)

Reactor vessel head (141.2 Ton)+(4.6 Ton)

RV upper internals (83.6 Ton)+ (9.3 Ton)

RV lower internals (126.5 Ton)+ (9.3 Ton)

RC pump motor (36.3 Ton)+ (1.5 Ton)

RC pump motor stand (3.3 Ton)

Reactor coolant pump (28 Ton)
Shaft/impeller

RC pump flywheel (7.5 Ton)

RCP motor rotor (8.5 Ton)

Stud tensioner transport frame (loaded)
(7.8 Ton)

Stud rack (W/studs) (2.5 ton)

RV ISI tool (SWR/PAR) (2.1/EST)

RB Floor Hatch (1.5 Ton)

LD-1 (Step 3a)('
LD-1/2 (Step 3b)

LD-2

LD-2

LD-3

LD-4

LD-4

LD-5

LD-6

LD-6

LD-7

LD-8

LD-9

LD-10

LD-1l

LD-12

LD-13

LD-14

LD-15

11I-i

MI-68.01

MI-68.01

MI-68.01

MI-68.01

MI-271.09

MI-271.09

MI-68.01

MI-68.01

MI-68.03

MI-68.05

MI-68.05

MI-68.06

W.R.

W.R.

MI-68.01

MI-68.01

MI-271.09

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7



TABLE III
NUREG-0612 OHS, ASSOCIATED LOADS AND LIFT DEVICES

2.1-3a, 3b, and 3c RESPONSE

Load Numbere'

R19

R20

R21

Lift System ID
1 -CRN-78-0015
2-CRN-78-0015

R18

R20

Lift System ID
O-CRN-271-Al

Al (3ea)

A2 (2ea)

A3

A4

A5

A6

A7 (3ea)

A8

A9 (2ea)

A10

Load Description (Wt-Ton)()

RV head lead shield blankets (36)
12 per box (2.5 Ton each box)

Miscellaneous Materials (up to 10 Ton)

Miscellaneous Materials (not utilizing LD-17)

RB Floor Hatch (1.5 Ton)

Miscellaneous Materials (up to 3 Ton)

CTMT access shield plug-A, B, C (50 Ton)

Fuel pool gates (2 Ton)

New fuel vault cover (3.6 Ton)

Irradiated specimen shipping cask (
(3.2 Ton)

New fuel container (1.7 Ton/empty,
3.3 Ton loaded)

Primary Source Rod Cask (11.5 Ton)

Cask decon pit cover (1.3 Ton)

Radwaste drum cask (inter. level/55 gal)
(6.5 Ton)

Radwaste drum cask (low level/55 gal)
(5 Ton)

Radwaste drum cask (low level/30 gal)(')
(3.8 Ton)

Lifting
Device Number

LD-17

LD-17

See Note 11

LD-15

LD-17

LD-21

LD-22

LD-23

LD-24 (5)

LD-25

LD-26

LD-27

LD-28

LD-28

LD-28(1 )

Handling
Procedure("

MI-68.01

N/A

N/A

MI-271.09

N/A

MI-271.10

W.R.

W.R.

FHI-1

FHI-12

W.R.

MI-0.18

MI-0.18

MI-0.18

Safe Load Path
Drawing/Sheet

44W411-7

44W411-7

44W411-7

44W411-7

44W411-7

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5
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TABLE III
NUREG-0612 OHS, ASSOCIATED LOADS AND LIFT DEVICES

2.1-3a, 3b, and 3c RESPONSE

Load Number°'O

All

A12 (2ea)°

A13 (4ea)

A14

A15 (4ea)

A16 (4ea)()

A17 (4ea)()

A25

Lift System ID
0-HST-271-AB1 1/12

A18 (4ea)

Monorail/Manual Hoists

A19 (5ea)(3)

A20

A21

A22 (2ea)

A23 (2ea)

Load Description (Wt-Ton)(6)

Filter transfer cask (4.3 Ton)")

Filter cask shield plates (4.2/2.0 Ton)

CTMT spray heat exchanger plugs
(10.5 Ton)

Containment spray Heat Exchanger plug
cover (1.2 Ton)

RHR heat exchanger plugs (4.1 Ton)

CTMT spray heat exchanger 1B
(21 Ton)

RHR heat exchanger lB (10 Ton)

Miscellaneous Materials

Rod drive MG-set (3.2 Ton)

CCS pump motor (1.7 Ton)(3)

Letdown heat exchanger floor plug
(1.7 Ton)

Letdown heat exchanger shell/tube bundle
(1.5 Ton)

Spent fuel pit heat exchanger (5.5 Ton)

SFP heat exchanger Tube Bundle (3.3 Ton)

Lifting
Device Number

LD-29°)

LD-30

LD-31

LD-31

LD-32

LD-33

LD-34

See Note 11

LD-35

LD-36

LD-31

LD-37")

LD-32

LD-38

Safe Load Path
Drawing/Sheet

44W411-5

44W411-5

44W411-5

111-3

Handling
Procedure(8)

MI-0.18

MI-0.18

MI-72.02

MI-72.02

MI-74.02

MI-72.02

MI-74.02

N/A

W.R.

MI-70.01

MI-62.10

MI-62. 10

MI-78.05

MI-78.05

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5

44W411-6

44W411-3

44W411-5

44W411-5

44W411-4

44W411-4



TABLE III
NUREG-0612 OHS, ASSOCIATED LOADS AND LIFT DEVICES

2.1-3a, 3b, and 3c RESPONSE

Load Number(`) Load Description (Wt-Ton)() Lifting Handling Safe Load Path
Device Number Procedure(s) Drawing/Sheet

Lift System ID
O-HST-271-AB-7/9

A24 N/AMiscellaneous Electrical
Equipment

Lift System ID
O-CRN-271-Al (Reactor Building Loads Leaving Auxiliary Building)

AR101 (4ea) RC pump plug (R5) (13.3 Ton)

AR102 EL 757' hatch plug (R6) (10 Ton)

AR103 RCP motor (RIO) (41.2 Ton) + (1.5 Ton)

AR104 Reactor coolant pump shaft/impeller (R12)
(28 Ton)

AR105 RC pump flywheel (R13) (7.5 Ton)

AR106 RCP motor rotor (R14) (8.5 Ton)

AR107 Stud tensioner transport frame/loaded
(R15) (7.8 Ton)

AR108 Stud rack w/studs (R16) (2.5 Ton)

AR109 RV ISI tool (SWR/PAR) (R17) (2.1 Ton)

AR110 RB floor hatch (R18) (1.5 Ton)

AR111 RV Head shield blankets (36)
12 per box (2.5 Ton per box) (R19)

LD-4 (or use LD-34)

LD-4 (or use LD-34)

LD-7

LD-9 (or alternate)

LD-10

LD-11

LD-12

LD-13

LD-14

LD-15

LD-17

Lift System ID
O-CRN-270-I1

1-1 (12ea)

1-2 (4 sets)

1-3 (4 sets)

Stop logs (7.0 Ton)

Traveling screens (head) (10 Ton)

Traveling screens (boot) (1.7 Ton)

W.R. 44W411-6

MI-271.09

MI-271.09

MI-68.05

MI-68.06

W.R.

W.R.

MI-68.01

MI-68.01

MI-271.09

MI-68.01

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5

44W411-5

44W411-7

44W411-7

LD-51

LD-52

LD-53

W.R.

W.R.

W.R.

111-4

44W41 1-10

44W411-10

44W41 1-10



TABLE III
NUREG-0612 OHS, ASSOCIATED LOADS AND LIFT DEVICES

2.1-3a, 3b, and 3c RESPONSE

Load Number"o Load Description (Wt-Ton)() Lifting Handling Safe Load Path
Device Number Procedure() Drawing/Sheet

1-4 (2ea) Screen wash pump (1.5 Ton)(4) LD-54(4) W.R. 44W411-10

1-5 (8ea) ERCW pump (10.9 Ton)(4) LD-55(4) MI-67.01 44W411-10

1-6 (Sea) ERCW pump motor (5 Ton) LD-56 MI-67.03 44W411-10

1-7 Deleted

1-8 Deleted

1-9 (4ea) Fire Protection pump (3.5 Ton)(4) LD-59(4) MI-26.22 44W411-10

1-10 (4ea) Fire Protection pump motor (2.6 Ton) LD-60 W.R. 44W411-10

1-11 Deleted

1-12 (28ea) Missile shield roof panels (7 Ton) LD-62 W.R. 44W41 1-10

1-13 Miscellaneous Materials See Note 11 N/A 44W411-10

NOTES:

(1) The filter transfer cask (All) and shield plates (A12) are utilized throughout the Auxiliary Building at each filter pit (Elevations 692.0', 713.0', and 737.0'). The
handling system utilizing this device are listed below:

a. 0-HST-271-AB3 e. 0-HST-271-AB16
b. 0-HST-271-ABIO f. 0-HST-271-AB19
c. 0-HST-271-AB12 g. 0-HST-271-AB19
d. 0-HST-271-AB13 h. 0-HST-271-AB20

(2) Listed Heavy Loads have no interaction with safe shutdown targets.

a. Containment spray heat exchangers IA (north)
b. RHR heat exchangers IA (north)
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TABLE III
NUREG-0612 OHS, ASSOCIATED LOADS AND LIFT DEVICES

2.1-3a, 3b, and 3c RESPONSE

(3) The following listed rotating equipment is normally repaired in place, with the subassemblies known to weigh less than 2059 pounds, i.e., not a "heavy load."
Should the primary assembly require removal for service, a suitable lifting device meeting NUREG-0612 requirements close-up will be designed and assembled
from the tool room rigging materials per ASME/ANSI B30.9, including a suitable dynamic loading factor.

a. Positive displacement charging pumps
b. Containment spray pumps
c. Centrifugal charging pumps
d. Motor driven auxiliary feedwater pumps
e. Turbine driven auxiliary feedwater pumps
f. Safety injection pumps
g. Component cooling water pumps

(4) The IPS pumps are deep well pumps and can only be dismantled from the top down (typically in 10-foot sections). Therefore, while the initial disassembly steps
constitute a heavy lift ("heavy load"), no safe load path is specified, because each piece removed from the IPS weighs less than 2059 lbs.

(5) Listed heavy load is not handled until fuel cycle-5 or later, therefore design and procurement is deferred.

(6) Weights shown typically do not include a 100 to 300 pound additional load which is the master-link and sling assembly. Where the lift device is unusually heavy
(incorporates heavy turnbuckles) or includes a structural load spreading beam, the lift device weight is shown in parenthesis.

(7) Letdown heat exchanger is a "Heavy Load" requiring infrequent service. Therefore, lift device design is deferred until maintenance is required.

(8) For lifts of heavy loads described in this table, Site Standard Practice SSP-6.06, "Safe Practices for Operation of Overhead Handling Equipment," is the upper-tier
governing procedure referenced in Maintenance Instructions (MI) and Work Requests (WR) listed herein.

(9) Removal and storage of the refueling canal shield gates PC-3, 4, and 5 include a tilting operation per drawing 44N266. Both the main hook and the auxiliary hook
are employed to rotate these vertical panels to a horizontal attitude, utilizing two lift devices, LD-1 and elements of LD-2.

(10) Reactor Building Crane lower blocks and the Auxiliary Building crane lower blocks are not listed as independent loads because each crane complies in most respects
with the intent of NUREG-0554, "Single Failure Proof Cranes for Nuclear Plants," for single failure-proof design. The cranes have double reeving, dual brakes
and gearing, and over-sized hooks and hook supporting structures with safety factors in excess of 10.0.

(11) Miscellaneous loads may be handled utilizing standard rigging components provided that the rigging is rated for twice the weight of the load and the crane hook
used is limited to 50% of its capacity. Engineering review is required if these criteria are not met or other unusual circumstances associated with the lift warrant
concern.
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TABLE IV
CRANE DESIGN COMPLIANCE

VERIFICATION

Pertinent Polar Crane Aux Bldg Crane Comments
sections (1) (2)

CMAA-70

1.2
1.3
1.4
1.5
1.6
1.7
1.9
1.11

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.9
5.10
5.11

C
C
C
C
C
C
C
C

C
C
C
C
C
C
C
C

C - Indicates
Compliance

Acceptance/Preop Test
perform

TVA specifies AWS Dl.l

AGMA

IV-1

Building
Clearance
Runway
Conductors
Rated Capacity*
Design Stresses*
Painting
Testing*

Material*
Welding*
Girders*
Bridge Trucks*
Footwalks, H'Rails
Operator Cab
Trolley Frame*
Rails*
Load Blocks*
Hoist Ropes*
Sheaves*
Drums*
Gearing*
Bearings
Brakes*
Bridge Drives*
Shafts*
Couplings*
Wheels*
Bumpers
Electrical
Motors AC-DC
Motor Brakes
Controllers
Resistors
Protection
Cab Master switch
Hoist Limit Switch*
Installation
Bridge Conductors



TABLE IV
CRANE DESIGN COMPLIANCE

VERIFICATION

Pertinent Polar Crane Aux Bldg Crane Comments
sections (1) (2)

ANSI B30.2 1976

2-1.1 Marking C C
2-1.2 Clearances C C
2-1.3.2 Runways C C
2-1.4.1 Welding* C C AWS D.l.l used

Complies w/CMAA-70
2-1.4.2 Girders* C C
2-1.5.1 Cables C C
2-1.5.3 Access C C
2-1.5.5 Fire Extinguishers C C
2-1.5.6 Lighting C C
2-1.6.1 Lubrication C C
2-1.7.1 Footwalks C C
2-1.7.2 Footwalk Const C C
2-1.7.3 Handrails Toeboards C C
2-1.7.4 Ladders Stairways C C
2-1.7.5 Egress C C
2-1.8.1 Trolley Stops C C
2-1.8.2 Bridge Bumpers C C
2-1.8.3 Trolley Bumpers C C
2-1.8.4 Railsweeps C C
2-1.8.5 Rope Guards C C
2-1.8.6 Wheel and Truck* C C
2-1.8.7 Guards C C
2-1.9.1 Hoist Brakes* C C
2-1.9.2 Holding Brakes* C C
2-1.9.3 Control Braking* C C
2-1.9.4 Trolley/Bridge Brakes C C
2-1.9.5 Braking Means C C
2-1.9.6 Brake Application C C

Trolley
2-1.9.7 Brake Application C C

Bridge
2-1.10.1 General-Elec. C C
2-1.10.2 Equipment-Elec. C C
2-1.10.3 Elec. Controllers C C
2-1.10.4 Resistors C C
2-1-10.5 Switches C C
2-1.10.6 Collectors C C
2-1.10.7 Receptacle C C
2.1.11.1 Sheaves* C C
2-1.11.2 Ropes* C C
2-1.11.3 Equalizers* C C
2-1.11.4 Hooks* C C
2-1.12 Warning Devices C C
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TABLE IV
CRANE DESIGN COMPLIANCE

VERIFICATION

Intake Pumping (3)
Pertinent Sections Structure Pedestal

Crane

ANSI B30.5

* Essential to load drop integrity

Notes:

(1) Calc WBNO612-0002 - (MEB 830815 951)

(2) Calc WBNO612-0003 - (MEB 830815 952)

(3) Technical Review in Progress
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HEAVY LOAD AND

TABLE V
LIFTING DEVICE TECHNICAL DATA

LOAD DATA LIFT DEVICE DATA

Load No. Load Description Load Lifting LD Drawing Vendor Vendor
Drawing Device Contract Drawing

Number

REACTOR BUILDING

RI Canal gate PC-3-4-5

R2 RV Missile Shield PC-I

R3 RV Missile Shield PC-2

R4 RV Missile Shield PC-6

R5 RC Pump Plug

R6 EL 757' Hatch Plug

R7 Reactor Vessel Head

R8 RV Upper Internals

R9 RV Lower Internals

RIO RC Pump Motor

RI 1 RC Pump Motor Stand

R12 Reactor Coolant Pump
Shaft/Impeller

R13 RC Pump Flywheel

R14 RCP Motor Rotor

R15 Stud Tensioner
Transport Frame
(Loaded)

R16 Stud Rack (W/Studs)

R17 RV ISI Tool (PAR)

R18 RB floor hatch at JIB crane

48W934-1

48W934-2

48W934-2

48W934-2

48N923

48N923

1098E58

1141E17

1141E17

114E920/21

114E920/21

114E920/21

114E920/21

119 lF60

(Deferred)

LD-1°'
(LD-1A)

LD-2(')

LD-2(')

LD-3(')

LD-4°1 )

LD-4(')

LD-5(')

LD-6°1 )

LD-60

LD-7(2

LD-8('

LD-9

LD-10

LD-l1

LD-12(')

LD-13(')

LD-14

LD-152

44N267 MK-1
44N267 MK-5

44N267 MK-2

44N267 MK-2

44N267 MK-3

44N267 MK4

44N267 MK-4

44W274

44W275

44W275

44N260/261

(Deferred)

V-1

822472

822472

822742

54114-1

54114-1

54114-1

84056-1

#4

#4

#4

1098E58

1141E17

1141E17

11691100/
01/02



TABLE V
HEAVY LOAD AND LIFTING DEVICE TECHNICAL DATA

LOAD DATA LIFT DEVICE DATA

Load No. Load Description Load Lifting LD Drawing Vendor Vendor
Drawing Device Contract Drawing

Number

TVA RVHS-2-8 LD-17(2)R19 RV Head shield blankets

AUXILIARY BUILDING

Al Containment Access Shield
Plug A-B-C

A2 Fuel Pool Gates

A3 New Fuel Vault Cover

A4 Irradiated Specimen
Shipping Cask

A5 New Fuel Container
(loaned from Westinghouse)

A6 Primary Source Rod Cask
(11.5 Ton)

A7 Cask Decon Pit Cover

A8 Radwaste Drum Cask
Inter. Level/55 Gal

A9 Radwaste Drum Cask
Low Level/55 Gal

A10 Radwaste Drum Cask
Low Level/30 Gal

All Filter Transfer Cask

A12 Filter Cask Shield Plate

A13 Ctmt Spray Heat Exchanger Plugs

LD-2 1°

LD-22(1 )

LD-23(')

LD-24

LD-25(')

LD-26")

LD-2713

LD-282

LD-2892

LD-28('

LD-29°1 )

LD-30(')

LD-31(2

44N357

44N332 MK-7

44N358 MK-5

(Deferred)

48N 1288

44N331

48N1244

Deferred

48N1250-2

44N394-3
MK-22

44N394-3
MK-23

44N394-4
MK-24

44N394-3
MK-1

44N394-3

48N1262-1

(836776)

836776

823156
(Load Test
Rqd)

823156
(Load Test
Rqd)

82356

823156

823156

836776

44W353-2JRS2

44W354-lJRS5

9044C10

9044C10

9044C10

9044C10

9044C10

44W354-lJRS5

V-2

Furnished by
Westinghouse

(Provided by other)

44N354-1

44N394-3 MK-10

44N394-3 MK-10

44N394-3 MK-10

44N394-3 MK-10

44N394-3 MK-8

44W354-1 MK-1



HEAVY LOAD AND
TABLE V

LIFTING DEVICE TECHNICAL DATA

LOAD DATA LIFT DEVICE DATA

Load No. Load Description Load Lifting LD Drawing Vendor Vendor
Drawing Device Contract Drawing

Number

A14

A15

A16

A17

A18

A19

A20

A21

A22

A23

REACTOR

Ctmt Spray Heat Exchanger Plug
Cover

RHR Heat Exchanger Plugs

Ctmt Spray Heat Exchanger

RHR Heat Exchanger

Rod Drive MG Set

CCS Pump Motor

Letdown Heat Exchanger Plug

Letdown heat exchanger
shell/tube bundle

Spent Fuel Pool Heat Exchanger

SFP Heat Exchanger Tube Bundle

BUILDING LOADS VIA THE
AUXILIARY BUILDING

AR101 RC Pump Plug (R5)

AR102 EL 757' Hatch Plug (R6)

AR103 RC Pump Motor (RIO)

Reactor Coolant Pump
Shaft/Impeller (R12)

RC Pump Flywheel (R13)

RCP Motor Rotor (R14)

Stud Tensioner
Transport Frame (Loaded) (R15)

48N1262-1

48N 1262-1

5647

CD-17811

105D908

C-76564

48N 1262-1

48N923

48N923

1 14E920/21

114E920/21

114E920/21

114E920/21

LD-3 1(2)

LD-32(3 '2)

LD-33("

LD-340

LD-35(2

LD-36f

LD-31 )

LD-37'

LD-32

LD-38

LD-4(')

LD-4(')

LD-7 )

44W354-1 MK-2

44N358 MK 1-4

44W352-1 MK-1

44W354-2 MK-1

44W354-2 MK-2

836776

75938A

836776

75938A

44W354-lJRS5

44W354-2JRS6

(Not designed/select from tool room)

(Not designed/select from tool room)

44N267 MK-4

44N267 MK-4

44N261

822472

822742

84056-1

#4

#4

11691100/
01/02

LD-9

LD-10

LD-11

LD-12(')

DEFERRED

DEFERRED

DEFERRED

V-3

AR104

AR105

AR106

AR107



HEAVY LOAD AND

TABLE V
LIFTING DEVICE TECHNICAL DATA

LOAD DATA LIFT DEVICE DATA

Load No. Load Description Load Lifting LD Drawing Vendor Vendor
Drawing Device Contract Drawing

Number

Stud Racks (Loaded) (R16)

RV ISI Tool (SWRIPAR) (R17)

RB floor hatch (R18)

PUMPING STRUCTURE

Stop Logs

Traveling Screens (Head)

Traveling Screens (Boot)

Screen Wash Pump

ERCW Pump

ERCW Pump Motor

(Deleted)

(Deleted)

Fire Protection Pump

Fire Protection Pump Motor

1191F60

34N300

34N210
483978-1

483978-7

H5516

1F-7872

55-397-CO5-41 1

D2081

51-812-
868-401

LD-13(')

LD-14

LD-15(2

LD-5 1(2

LD-52(3)

LD-53

LD-54(3 )

LD-55

LD-56(3)

LD-59(3)(6)

LD-W0')

AR108

AR109

AR100

INTAKE

1-1

1-2

l-3

1-4

'-5

1-6

'-7

I-8

1-9

1-10

DEFERRED

DEFERRED

DEFERRED

87081

836776/75938A

836776

836776

836776

836776

836776

836776

VS-34N350-00

44W353-3JRS4

44W353-3JRS4

44W353-lJRS3

44W353-lJRS3

44W353-lJRS3

44W353-2JRS2

44W353-2JRS2

(Deleted)

Missile Shield Roof Panels 38N216 thru
38N218

LD-629') 44W353-2 MK-8

(1) LD needed for initial fuel load.
(2) LD needed at first refueling outage.
(3) Lift devices may be deleted by DCN after fuel load (AFL) and the load will be assigned to another device of equal or greater capacity, resulting in a reduction in the number

of lift devices requiring special maintenance and accountability.

V-4

34N350

44W353-3 MK-10

44W353-3 MK-11

44W353-1 MK-4

44W353-1 MK-2

44W353-1 MK-1

44W353-2 MK-7

44W353-2 MK-5

I-11

1-12

NOTES:

75938A



ENCLOSURE 1

APPENDIX A

WBN NUREG-0612 DRAWINGS 44W411-01 THROUGH -10

NUREG-0612 - OVERHEAD HANDLING SYSTEM LOCATIONS



ENCLOSURE 1

ATTACHMENTS

TVA STANDARD STD-6.6
WBN ENGINEERING SPECIFICATION N3M-940


