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ABSTRACT

The South Coast Technology Volkswagen Rabbit, an electric
vehicle manufactured by South Coast Technology of Santa Barbara,
California was tested at the Jet Propulsion Laboratory's (JPL)
dynamometer facility in Pasadena and at JPL's Edwards Test Station
(ETS) located near Lancaster, California. The tests were conducted
between April and July, 1979. These tests were performed to
characterize certain parameters of the South Coast Rabbit and to
provide baseline data that will be used for the comparison of
near-term batteries that are to be incorporated into the vehicle.

The vehicle tests were concentrated on the electrical drive.
system; i.e. the batteries, controller, and motor. The tests included
coastdowns to characterize the road load, maximum effort acceleration,
and range evaluation for both cyclic and constant speed conditions. A
qualitative evaluation of the vehicle was made by comparing its

constant speed range performance with those vehicles described in the
document "State of the Art assessment of Electric and Hybrid
Vehicles.”" The Rabbit performance was near to the best of the 1977
vehicles.
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DEFINITION OF ABBREVIATIONS

DOE - Department of Energy

MERADCOM - Mobility Equipment Research and Development Command
EHV - Electric and Hybrid Vehicle

ETS - Edwards Test Station

SCT - South Coast Technology

JPL - Jet Propulsion Laboratory

GVW - Gross vehicle weight

SAE - Society of Automotive Engineers
EGR ~ Exhaust gas recirculation

IC - internal combustion

EPA - Environmental Protection Agency
SG - specific gravities



SECTION I

INTRODUCTION

Public Law 94-413, passed by Congress on September 17, 1976,
authorized funds to the Energy Research and Development Administration,
now the Department of Energy (DOE), to promote increased research and
development of electric and hybrid vehicles. In consonance with the
act of Congress, DOE awarded contracts in June 1978 to four small
business firms for the purpose of purchasing improved electric
vehicles., These contracts called for the delivery of two identical
models from each of the four manufacturers; hence, the name "2 x 4"
vehicles,

The vehicles were manufactured to requirements as specified by
DOE., After delivery to DOE, the vehicles were to be tested to assure
that the contractual agreements had been satisfied. These acceptance
tests were conducted by the United States Army Mobility Equipment
Research and Development Command (MERADCOM), located at Fort Belvior,
Virginia. Each of the four vehicle manufacturers delivered one
vehicle to MERADCOM for acceptance testing while the remaining
vehicles were delivered to JPL to be used for the assessment of
near-term batteries.

The primary purpose of the near-term battery assessment task was
to determine in-vehicle performance of various near-term batteries
(i.e., nickel-iron, nickel-zinc). Because the emphasis was on
batteries, the test requirements were structured so that only certain
vehicle parameters were characterized. The emphasis was on the
battery performance as measured by vehicle range, the energy consumed
per mile driven, and the re-charge energy. Other vehicle parameters
such as handling, braking, passenger accomodations, etc. were not
characterized. The bulk of the vehicle test effort was devoted to the
vehicle-to-battery interface and to the battery performance itself.

The vehicle tests and data described in this report are part of
JPL's Vehicle Test and Evaluation Task in support of the Electric and
Hybrid Vehicle (EHV) System Research and Development Project
objectives. Both road and dynamometer tests were conducted using JPL
procedures based on the Society of Automotive Engineers (SAE)
"Electric Vehicle Test Procedure," SAE J227a (Ref. 1-1). The test
results include vehicle driving range at both steady speeds and
‘driving schedules, best effort acceleration, and road load data.
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SECTION II

TEST OBJECTIVE

The objective of the work described here was to perform the
tests necessary to characterize the South Coast Technology (SCT)
Volkswagen Rabbit such that a quantitative comparison of vehicle
performance can be made when near-term* batteries are integrated into
the vehicle. The tests performed were best effort acceleration, range
at 56 km/h and 86 km/h (35 and 55 mi/h), and the SAE J227a "B'", 'C"
and "D" driving schedules.

*For the purposes of this report near-term means batteries which
could be available in commercial quantities in the next ~5 years,
and which also have the potent:ial for greater capability than
batteries currently available,
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SECTION III

SUMMARY

The South Coast Technology Volkswagen Rabbit, an electric
vehicle manufactured by South Coast Technology of Santa Barbara,
California was tested at the Jet Propulsion Laboratory's (JPL)
dynamometer facility in Pasadena and at JPL's Edwards Test Station
(ETS) located near Lancaster, California. The tests were conducted
between April and July, 1979, These tests were performed to
characterize certain parameters of the South Coast Rabbit and to
provide baseline data that will be used for the comparison of
near—term batteries that are to be incorporated into the vehicle.

The South Coast Technology vehicle uses a Volkswagen Rabbit
chassis converted to a two-passenger electric car. This front-wheel
drive vehicle is propelled by a Siemans motor (model IGVI 161-Z). The
shunt wound motor is nominally rated at 17 kW, peak 33 kW, and is
controlled by a separately excited field. The vehicle is powered by
eighteen 6-volt ESB-XPV-23 lead-acid batteries connected in series.
The conventional Volkswagen four-speed manual transmission is used.
Regenerative braking has been incorporated into the design of the
vehicle.

All tests were conducted using a gross vehicle weight of 1633
kg (3600 1b). The test program included coastdown tests (to
characterize road load) and maximum effort acceleration at the ETS
site as well as constant speed and cyclic range tests at the Pasadena
site, The test results, summarized in Tables 3-1 and 3-2, are the
subject of this report.

Table 3-1, Summary of SCT Rabbit Range Test Results

Range, Battery Energy,

Test km mi MJ/km (Wh/mi)

86 km/h (55 mi/h) 72.3 . (44.3) 0.581  (259)

56 km/h (35 mi/h) 131.2  (81.6) 0.415  (185)

Driving Schedule B 76.3  (47.4) 0.782 (350)

Driving Schedule C 60.5 (37.7) 0.768 (343)

Driving Schedule G 67.0 (41.6) 0.711  (318)
(Track)

Driving Schedule D 42,3 (26.3) 0.783  (350)
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Table 3-2. Summary of SCT Rabbit Acceleration Test Results

Test

Time To Speed, s
Battery Discharge Level
0% 407% 80%

0 to 48 km/h (30 mi/h)
0 to 72 km/h (45 mi/h)

0 to 88 km/h (55 mi/h)

11.2 11.7 12.2
23.7 25.0 29.5

40.4 44.0 56.0

3-2



SECTION IV

VEHICLE DESCRIPTION AND OPERATION

A. DESCRIPTION

The design and vehicle modifications of the electric Rabbit were
the product of South Coast Technology (SCT) of Santa Barbara¥*,
California. The vehicle utilized is a 1978 Volkswagen, Champagne
Edition Rabbit, Figures 4-1, 4-2, and 4-3. The curb weight of the
Volkswagen Rabbit is 880 kg (1940 1b), with a manufacturers gross
vehicle weight (GVW) of 1309 kg (2887 1b). As a result of the vehicle
modifications by SCT, the curb weight was increased to 1424 kg
(3140 1b) with a maximum gross vehicle weight of 1633 kg (3600 1b).
The gross vehicle weight is also the vehicle test weight. The vehicle
load distribution, as received from SCT, was rear axle 754 kg (1663
1b) and front axle 670 kg (1477 1b). The vehicle is equipped with
175-70-13 size steel-belted radial tires inflated to a pressure (cold)
of 220 kPa (32 psi) in the front and 248 kPa (36 psi) in the rear.

The vehicle is 3.94 m (155.3 in.) long, 1.61 m (63.4 in.) wide, 1.4l m
(55.5 in.) high, and has a wheel-base of 2.40 m (94.5 in.). The body
is a standard two-~door model with a hinged rear hatch.

The vehicle's suspension was modified in order to support the
additional weight., The front shock absorbers were replaced with
heavy-duty Koni shocks. The existing rear suspension was redesigned
to provide a heavy-duty, fully independent suspension. The stock
bushing and springs were replaced with heavy-duty units. Gussets were
added in the trailing arms of the rear suspension for additional
strength. The rear shock absorbers were also replaced with the Koni
heavy-duty type model. The rear drum brakes were replaced with larger
Volkswagen Dasher brakes, and the entire vacuum-assisted braking
system was replaced with-a nonpower Rabbit design.

The vehicle body is equipped with a sunroof and front door
window vents to provide passenger ventilation in place of air
conditioning., A gasoline-fueled hot air heater is installed in place
of the normal hot water heater, and a one gallon fuel tank, for use
with the heater, is located in the front motor compartment. Body
modifications necessary to accomodate the propulsion batteries were
accomplished by removing the rear seat and cutting out a section of
the floor. A metal box, welded in the floor and fitted internally
with a heavy-duty fiberglass container, houses the eighteen propulsion
batteries, as shown in Figure 4-~4. The battery compartment is covered
with a fiberglass 1lid which has three access panels to allow for ease
of checking the electrolyte level and taking specific gravities. An
opening was cut in the right rear quarter panel to provide an inlet
for ventilation of the battery compartment. A 115 V ac centrifugal
blower is installed at the inlet of the battery compartment and
provides positive ventilation during battery charging. The air

*3CT has moved since the preparation of this report.
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circulated through the battery compartment is exhausted at the rear of
the vehicle. Should the airflow become restricted during battery
charging, the charger automatically shuts off, During driving, ram
air provides ventilation to the batteries. The batteries are
contained in the compartment by strips of metal "T" bars which are
wedged between individual strings of batteries and then bolted through
the floor of the vehicle.

Propulsion energy is provided by eighteen 6-volt lead-acid
batteries, manufactured by the Electric Storage Battery Company's
Model ESB-XPV-23. At a 75 A rate these batteries are rated at
155 a—h. The total battery weight is 514 kg (1134 1b). Therefore,
based on curb weight, the battery weight fraction of the Rabbit, as
delivered to JPL, is 36%Z. The batteries were cycled three or four
times prior to delivery to JPL. Prior to the start of testing at JPL,
the ESB-XPV-23 batteries were further conditioned using a JPL charging
procedure as described in Section 5-8. The battery discharge cycle
was performed either by driving the vehicle or by discharging the
batteries through a nominally constant resistive load. The load used
was a bank of light bulbs containing 48 200 W lamps.

The vehicle is propelled by a separately excited, shunt wound,
direct current electric traction motor manufactured in Germany by the
Siemans Motor Company, (Model #IGVI 161-Z). The traction motor weighs
88 kg (195 1b), and is equipped with an internal tach generator. The
rated continuous power of the motor is 17 kW (22.8 hp) with a peak
rating of 33 kW (44 hp). The rated continuous motor voltage and
current are 130 V and 150 A respectively. An upper limit to the motor
current of about 300 A is provided by the controller. As additional
motor protection, a fuse rated at 200 A (time delay duel element) is
located in the main battery electrical cables. The base (idle) speed
of the motor, as set by the SCT control subsystem at 108 V, is 1880
rev/min. The recommended maximum safe motor speed is 6700 rev/min.
Thermal protection of the motor is provided by two series-connected
Positive Temperature Coefficient (PTC) type thermistors (model
P395D201). The over—temperature sense logic is designed such that if
the motor temperature reaches 1159C (239°9F) the maximum current
allowed is limited to 150 A. Should the temperature rise further to
1350¢ (2759F) a complete motor shutdown will occur. A two-speed
blower provides cooling for the motor. When the vehicle electrical
systen is on, the blower operates continuously on low speed and
switches to high speed should the motor temperature reach 75°C
(1670F),

Motor speed control by field weakening is employed in the South
Coast Technology-designed controller. The field weakening is achieved
by a transitorized, pulse width modulated chopper operating at 20 Hz
rate.* The on time is continually modified by accelerator position and

*The SCT design value was 30 Hz and the power measuring instrumen-
tation described on pages 5-9 through 5-15 was in part designed
around the higher frequency. The difference between the actual and
design values resulted in some minor instrumentation problems.
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motor speed. Armature current assumes whatever value is required to
satisfy the torque needs (up to the 300 A limit) until the motor
(vehicle) achieves the speed commanded by the weakened field.

Voltage and current wave shapes of the battery, motor, and field
are shown in Figures 4-5 and 4-6. The waveforms in Figure 4-5 were
recorded during a 56 km/h (35 mi/h) constant speed test, while those
in Figure 4-6 were taken during a 88 km/h (55 mi/h) constant speed
test. All signals were recorded at the output of the energy
measurement system. (A description of the measurement system is
discussed under the Test Methodology Section.)

The traction motor drives the front-wheel drive vehicle through
a standard Rabbit four speed transaxle with a differential ratio of
3.90. The gear ratios are: first, 3.45:1; second, 1.94:1; third,
1.37:1; and fourth, 0.97:1. A stock Rabbit clutch is used. The
tractor motor is connected to the transmission by means of an adapter
plate and shaft coupler designed by SCT. A block diagram of the
propulsion system is shown in Figure 4-7. A schematic of the Rabbit
power system, including instrumentation sense points is illustrated in
Figure 4~8.

Regenerative braking, which is operational down to approximately
13 km/h (8 mi/h) if downshifting is used, has been included in the
vehicle design. The regenerative braking occurs automatically when
the driver removes his foot from the accelerator pedal, as long as the
motor speed is above 1800 rev/min, and is particularly effective at
motor speeds above 3000 rev/min. The implementation of the
regenerative braking provides for more "motor" braking than the
compression braking of a conventional engine.

A heavy-duty 12 V auxiliary battery provides power for the
electronic controller, lights, windshield wipers, and traction motor
cooling fan. The auxiliary battery is charged from the main
propulsion batteries by means of a dc~to-dc converter. The auxiliary
battery charger is activated when either the vehicle ignition is on or
when utilizing the on board charger.

In addition to the conventional tachometer and speedometer the
vehicle instrumentation panel contains several special gauges. A
brief description of each follows:

(1) Motor Temperature Warning Gauge: (converted water temperature
gauge)
This gauge indicates the internal temperature of the
motor. If the motor temperature reaches the red zone,
115°C (239°), the motor current is automatically
limited to 150 A at this temperature.

(2) Motor Temperature Warning Light: (converted oil pressure light)
Light comes on if the motor temperature reaches 135°C
(2759), Motor shuts down when this occurs.
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(3) Auxiliary Battery Warning Light:
Light comes on when the auxiliary battery voltage drops
below 10 V. Warning only.

(4) Main Contactor Warning Light: (used as exhaust gas
recirculation over-temperature (EGR) light for an internal
combustion (IC) engine and is still labeled as EGR)

Indicates the main contactor is off., The main contactor
may open ‘and the light come on if the motor current
exceeds 400 A. This may happen as a result of attempting
to accelerate or to climb a steep hill in too high a gear,
by not disengaging the clutch when the car is brought to a
stop, or if the system is shut down by the motor
overheating.

(5) State of Charge Indicator: (converted fuel gauge)
Provides a coarse indication of the available battery
energy. When the needle enters the red area, there is a
reserve of approximately 10% of the maximum battery
capacity, NOTE: No tests were conducted to evaluate the
accuracy of this indicator.

(6) Ammeter: v
Indicates either the current being drawn by the motor
(positive scale) or the current being produced by the
regenerative braking system (minus scale).

B. VEHICLE OPERATION

Operation of the Rabbit is straightforward and can easily be
mastered in a short period of time. Some minor differences between
the SCT Rabbit and a conventional internal combustion (IC) engine are
required in order to start the vehicle, but once the motor is
operating it is driven in essentially the same manner as an IC
engine-equipped vehicle. The starting sequence is listed below:

(1) Fasten seat belt. (Required by an interlock before
vehicle can be started.)

(2) Depress the clutch pedal completely to the floor. The
vehicle will not start unless the clutch pedal is fully
depressed,*

(3) Turn the ignition switch all the way to the right.
(Observe main contactor warning light is on.) Keep the
key in the start position until the main contactor is
energized (warning light goes off).

*Clutch must be disengaged when the vehicle is at a standstill just as
for an internal combustion engine-powered vehicle.
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(4) Without depressing the accelerator pedal shift into first
or reverse gear. Since the motor base speed is high
enough for initial vehicle acceleration it is not
necessary to depress the accelerator as the clutch is
engaged. Simply engage the clutch and later depress the
accelerator to raise the vehicle's speed.

(5) Thereafter use the accelerator, clutch and gear shift in
the same manner as for a conventional IC engine-powered
car.

Should the motor go below base speed, excess current will be
demanded by the motor and the main contactor may open. This would
occur should the clutch be engaged too quickly or if the clutch is
engaged with the transmission in the wrong gear. The motor is
additionally protected by the controller logic which limits current to
a nominal maximum of 300 A,

If the vehicle stalls (main contactor opens), restarting the
vehicle is done be depressing the clutch completely to the floor, and
then turning the key to the "off" position, and then the the "start"
position until the main contactor warning light goes out. Because of
the possibility of locking the steering when the key is switched off,
it is recommended that the vehicle be brought to a complete stop
before attempting to restart.

C. BATTERY CHARGER

The vehicle is equipped with an on~board battery charger,
although it should be noted that this charger is an interim unit and
will be retrofitted with a more efficient model in the near future.
The charger consists of a full bridge rectifier circuit which operates
directly off the 115-V ac line. The charger is equipped with a
l4~hour timer. The battery compartment blower automatically comes on
to remove hydrogen gas from the battery compartment while charging the
batteries. '

The interim on-board battery charger is limited in its
capabilities so that 15 to 20 hours are required for a full recharge.
All battery pack charging, including battery conditioning and charging
prior to testing, was performed with an off-board charger as discussed
under the Battery Conditioning section.

D. BATTERY CONDITIONING

Prior to the initiation of vehicle testing the batteries
supplied by the vehicle manufacturer were conditioned at JPL by being
deep discharged and charged eleven times, Two methods of discharge
were utilized. One method was to drive the vehicle (e.g., during
coastdown tests and vehicle familiarization) until a minimum battery
pack voltage of 70 V (1.3 V per cell was reached. The second method
was to discharge the battery pack through a nominally constant
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electrical load which consisted of a bank of forty-eight 200 W light
bulbs. Again the discharge was terminated when a voltage of 70 V was
reached. At times, both methods of discharge were used to deplete the
batteries for a single discharge cycle. Because of the two techniques
for discharging the batteries, a completely consistent history of the
battery capacity was not obtained,

A battery charger manufactured by the Christie Co., was utilized
for all the battery conditioning and charging prior to vehicle testing.
This charger is a filtered dc power supply that operates from a 208 V
single~phase power source and is either voltage-regulated or current-
limited to 25 A. Figures 4-9 and 4-10 illustrate a typical charge and
discharge cycle.

E. VEHICLE MODIFICATION AND PREPARATION FOR TEST

Upon receipt of the vehicle at JPL, a safety inspection was
performed. The primary purpose of the inspection was to insure that
the vehicle was safe for testing purposes. For example, it was
verified that the battery terminals were covered, all points of high
voltage were shielded from accidental human contact, the propulsion
system was electrically isolated from the vehicle chassis, the
batteries were adequately constrained, the conventional safety
equipment (horn, lights, turn indicators, etc.) operated properly, the
battery compartment ventilation system functioned properly, etc.

Prior to start of the test phase, the wheel bearing and .
suspension system were inspected and lubricated. All wheels were
balanced and aligned according to the manufacturer's specifications.
The vehicle was weighed and the load distribution between the front
and rear axles defined., From this measurement the additional weight
and distribution of the added weight required to bring the vehicle to
the manufacturer's recommended gross vehicle weight of 1633 kg
(3600 1b) was determined.

Several modifications were made to the vehicle at JPL in
preparation for the performance testing. These modifications
consisted of the following:

The existing front bumper was replaced with one of special
design for the SCT Rabbit. The primary purpose of this heavy-duty
bumper was to allow safe towing of the vehicle at high speeds. Quick
disconnect connectors were installed between the battery pack and the
motor/controller. These provide a safe way to isolate the batteries
from the motor and controller during maintenance and repair, and also
allow a convenient place to connect and use batteries that are not
physically within the vehicle. Current sensors (coaxial shunts) were
installed on the negative cable side of the battery pack, the motor
armature, the motor field, and the battery charger. Voltage sense
points were also connected at positions to correspond with the current
sensors. A schematic of the Rabbit power system, including
instrumentation sense points, is illustrated in Figure 4-8.
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Temperature sensors were installed in various locations such as
in the battery case and electrolyte, motor air inlet, and battery
compartment air inlet. An addditional circuit was added to allow for
the monitoring of the SCT-installed internal motor temperature sensor.
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SECTION V

TEST METHODOLOGY

Testing may be divided into two general categories: track and
chassis dynamometer. A limited number of track tests were performed
which consisted of maximum acceleration, '"C" cycle driving schedule
range tests, and road load determination tests. The road load
determination tests were conducted primarily for the purpose of
establishing dynamometer settings. The chassis dynamometer tests
consisted of range at constant speeds of 56 km/h (35 mi/h) and 88 km/h
(55 mi/h), "B", "C" and "D" driving schedules, and maximum
acceleration tests. These tests and the results are discussed in
subsequent portions of this report.

JPL operates a Test Facility at the Edwards Air Force Base,
located near Lancaster, California. At this facility, known as
Edwards Test Station (ETS), JPL has access to a semi-active Air Force
runway which is 1829 m (6000 ft) in length. Figure 5-1 depicts the
slope profile of the runway. In all cases, testing was performed on
the relatively flat* (0.18% slope) 1219 m (4000 ft) portion of the
runway.

The majority of the tests, i.e., the steady speed range and
cyclic range,.were conducted in the chassis dynamometer portion of the
JPL Automotive Test Facility. A twin-roll Clayton dynamometer with
218 mm (8.6 in.) diameter rollers and direct-drive inertia weights was
used in the dynamometer tests., This dynamometer is the type
recommended by the Environmental Protection Agency (EPA) for exhaust
emission certification testing, and has inertia weight increments of
57 kg (125 1b).

The Clayton twin-roll type of dynamometer used at JPL has only a
single adjustment for the simulation of aerodynamic load. That is,
the aerodynamic load can be set at only one value of vehicle speed.
The loads at other speeds are fixed by the nominally cubic variation
of load as a function of roller velocity that is inherent in the
dynamometer. In addition, the tire pressure and/or the tire loading
(vehicle weight on the drive wheels) can be and was manipulated,
within limits, so as to vary the tire/roller losses.

A. ENVIRONMENTAL CONDITIONS - TRACK

Determination of road load power requirements is a necessary
prelude to using a dynamometer and is a part of the SAE Test Procedure
J227a, However, the intent of the SAE procedure is to quantify road
load per se, while in the context of this report the road load is
established primarily as a means of defining dynamometer adjustments.

*See note concerning Road Load Determination in the Foreword of this
report.
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Winds have the largest environmental effect on road load data
and ideally the tests should be conducted when they are at a minimum.
For this reason, wind velocity and direction were monitored at the
midpoint of the ETS runway. The goal was to limit coastdown tests to
those times when the average wind speed was less than 3.2 km/h
(2 mi/h), however, this was not entirely successful. Many days may
elapse before these near-zero wind conditions exist. Hence, the tests
may require a lengthy calendar time to complete or else one must
accept the variations due to winds. Due to the fact that ETS is
located in a high desert atmosphere and is subject to gusty wind
conditions, some of the coastdown tests were performed with wind in
the 0-8 km/h (0-5 mi/h) range. Wind speeds in excess of 16 km/h
(10 mi/h) or gusts over 24 km/h (15 mi/h) constituted unacceptable
test conditions.

The temperature of both the vehicle and the environment are also
a source of data variability. Ambient temperatures during track
operations ranged from 18°C (65°F) to 39°C (103°F). Because
of the desire to minimize the wind effects and because of the near
impossiblity of obtaining both near zero winds and a constant
environmental temperature, no attempt was made to test under
restricted temperature range. However, between track tests, the
vehicle was stored in an air-conditioned building. The storage
temperatures were maintained between 21°C (70°F) and 24°C
(75°F). During track testing, continuous chart recordings were
obtained during each test run of ambient temperature, humidity, wind
speed, and direction, using meteorological instruments located midway
along the test track.

B. ENVIRONMENTAL CONDITIONS - DYNAMOMETER

An important advantage of dynamometer testing is the ability to
eliminate winds and provide a relatively stable set of environmental
conditions to the vehicle; thereby significantly reducing the effect
of the environment on the test results. The chassis dynamometer room
is maintained at a relatively constant 21° + 2°C (70°F) during
all testing, and the effects of winds are of course non-existent.

Although precise measurements of relative humidity and
atmospheric pressure are routinely recorded in the JPL Automotive Test
Facility, these values are not reported here. They are of little
significance when pure electric vehicles are tested on a dynamometer
within a closed building.

Simulation of the Rabbit forced-convection cooling (airflow as a
result of driving) was accomplished with the placement of a large fan
in front of the car. While little heat is generated by electric
vehicles, it was felt that the vehicle would heat more on the
dynamometer, as compared to the track tests, unless the fan was
employed. Figure 5-2 shows the placement of the fan as well as an
overall view of the dynamometer and vehicle test configuration.
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c. BATTERY CHARGING

As previously discussed. The on-board battery charger was an
interim unit and was limited in its charging capacity. As a result,
an external charger was utilized for all battery charging.

The following is the procedure that was followed for charging of
the vehicle's battery pack:

(1) The charger was turned on and the open circuit charger
voltage was set to a pack voltage equivalent of 2.7 volts
per cell (i.e., 146 V). The charger was then connected to
the batteries.

(2) Charge occurred at a constant 25 A rate until the battery
pack terminal voltage was equivalent to 2.46 volts per
cell (i.e., 133 V) when corrected to 26°C (80°F).

NOTE:
The temperature correction factor was:

(a) Subtract four millivolts per cell for each degree F
over 80°F.

(b) Add four millivolts per cell for each degree F under
80°F.

(3) When the 133 volts was reached, the charger was turned
off, disconnected from the battery pack, and the open
circuit voltage was set to a temperature-corrected 2.7
volts per cell.

(4) The charger was reconnected to the batteries and a
six-hour charge performed. The current was allowed to
taper while the voltage was held constant to the value
determined in step 3.

(5) Specific gravities (S8.G.'s)* were then measured from six
cells and recorded after a minimum of one hour following
completion of battery charging.

*During the battery conditioning process S$.G.'s of every cell were
measured before and after every discharge/charge cycle. The three
cells exhibiting the highest $.G.'s and the three showing the lowest
were used during the vehicle tests. At several times during the
baseline tests, complete S.G.'s were measured.
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D. BATTERY TEMPERATURE CONDITIONING

The energy capacity of a Pb-acid battery is dependent on several
factors, including the electrolyte temperature. The 1977 State-0f-The-
Art Assessment Report (Ref. 5~1) gives as a rule of thumb a 17 change
in battery capacity for each 1°C change in temperature. This
results in a 30% variation in battery capacity for the 30°C
(549F)* temperature variation allowed for vehicle testing. 1In order
to reduce range variations resulting from battery temperature
variations, a much narrower temperature range was selected for the
tests described here.

After battery charge termination, the vehicle was allowed to
soak in a temperature-controlled room until the average battery
electrolyte temperature stabilized at 21 + 2. 8°C (70 + 59F). An
entire day was specifically set aside between each test day for
temperature stabilization. Even with this extra "soak" day, forced
convection cooling of the batteries had to be employed to satisfy the
temperature criterion within the allocated time. The final
(equalization) portion of battery charging resulted in self-heating of
the batteries to the point that they typically gained from 10 to
15°C (189 to 29°F) during the charging process. The final
electrolyte temperature was generally in excess of 38°C (100°F).

E. TEST TERMINATION CRITERIA

Three test termination criteria, which differed slightly, were
used depending on the nature of the test; i.e., constant speed or
cyclic. Constant speed tests were ended when (1) the battery voltage
decayed to 1.3 volts/cell for more than 3-5 seconds (70 volts for the
total battery pack), (2) the batteries or motor temperature exceeded
the limit specified by the manufacturer, or (3) the vehicle speed
could not be maintained within 95% of the specified velocity.
Criteria (1) and (2), battery voltage and battery/motor temperature,
were also employed for the cylic tests. An additional criteria was
used for the cyclic tests: the test was terminated when the
acceleration portion of any cycle could not be completed within 2
seconds of the time specified by the procedure. In actual practice
the constant speed tests and the B cycle tests were terminated by the
battery voltage criteria, while the other cyclic tests were ended by a
failure to meet the acceleration standard.

F. INSTRUMENTATION AND DATA RECORDING

Both off-board and on-board recording of data were employed.
Although most data was recorded automatically by means of strip charts
and magnetic tape, manual recordings of several parameters were

*According to the SAE J227a any temperature between 5°C (41°F) and
359C (950F) is acceptable.



recorded before and after each test, Comprehensive data sheets were
developed for the appropriate tests performed. Appendix A shows
examples of the data sheets used during dynamometer testing and the
field data sheets used for track testing. '

As a complement to the field data sheet entries, continuous
chart recordings were made during each test of ambient temperature,
humidity, wind speed, and direction. In addition, a separate vehicle
log book was kept for a narrative description of testing activities,
unusual events, vehicle problems, and repairs.

The instrumentation and recording methods used for the ETS tests
were limited and simple., This was primarily a consequence of not
having a suitable on-board data recording system. On the other hand,
associated with the chassis dynamometer is a large, fixed, high-speed
digital recording device. Hence, the instrumentation and data
recording equipment used for the dyno tests were much more extensive
and complex. For both test locations, electrical power/energy
measurement circuits were used, however, only a hand recording of
total energy was made during the ETS tests. A more detailed
description of the instrumentation used at ETS and at the chassis
dynamometer facility follows.

G. ETS INSTRUMENTATION

Instrumentation for the road load determination tests
(coastdowns) consisted of a Nucleus Corporation model NC7 fifth wheel
and a Nucleus expanded scale speedometer. Vehicle velocity as a

function of time was recorded on a Hewlett Packard 7100B strip chart
recorder,

For the maximum acceleration and "C" cycle tests, additional
instrumentation included two Curtis Model 1002 Ah counters, with a 50
MV/500 A bar shunt, used for recording of battery Ah in and out. A
second Hewlett Packard strip chart recorder was added for recording
battery current and voltage during the maximum acceleration tests. A
Fluke digital thermometer was employed for monitoring temperatures of
three batteries, two motors, and one controller.

H. CHASSIS DYNAMOMETER INSTRUMENTATION

A relatively large (Figure 5-3) general purpose, Integrated Data
Acquisition and Control (IDAC) system is an integral part of the JPL
Automotive Test Facility. The digital recording system is used to
record data for all tests conducted on the chassis dynamometer.
Approximately 40 data channels are routinely recorded. A general
listing of the parameters is contained in Appendix B. The digitally
formatted energy data is sampled 10 times per second to permit good
time resolution of the transients during a test. Each analog data
channel is also sampled about 10 times per second.
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Data recording is accomplished in two ways: high-speed printer
(on paper) and magnetic tape. The bulk of the recording is done with
the magnetic tape while the direct printing is used for a "quick look"
immediately after test completion. Subsequent data reduction of the
magnetic tapes provides a detailed tabular printout of the data as
well as plots of pertinent parameters. Appendix C contains a sample
of the tabulated data. Appendix D contains a typical set of plots.

Slices of data are acquired at various time intervals. The
exact time within the test depends on the type of test. For instance,
during constant-speed tests, data are recorded once every 30 seconds.
During the driving schedule tests, the 30 second interval data are
supplemented by several continuous recordings of two complete
sequential repetitions of the driving cycle (Figure 5-4). These
continuous recordings are intended to occur at 4 discrete levels of
battery depth of discharge, however, the time at which these levels of
depth of discharge occur must be estimated prior to the test. As a
result of the estimation process, data indicated as occurring at 0%,
40%, 80%, and 1007 depth of discharge may actually have been recorded
slightly before or after the specified depth of discharge. During
some tests, the continuous recording at 100% depth of discharge was
missed altogether because of a combination of the estimating process
and the very rapid decay in battery voltage as 100% depth of discharge
is approached.

During the chassis dynamometer tests, approximately 40
parameters were measured and recorded. A complete list of the
parameters and the method of recording are given in Appendix B. The
key measurements were those of voltage, current, energy and power for
the battery, motor armature and the motor field, motor and half-axle
rotational speed, aerodynamic horsepower, vehicle velocity and
distance traveled, and battery electrolyte temperature. Each of these
is discussed in more detail below.

1. Voltage, Current, Power, and Energy

These four parameters are intimately connected and are discussed
together. 1In addition, the baseline tests of the SCT VW Rabbit
represent the first use of new power/energy measurement devices which
were designed and fabricated at JPL. Since this is the first use of
these devices and since they have not yet been described in the open
literature*, they are accorded more space here than they will receive
in similar, subsequent reports.

The power measurement system consists of three physically
separate parts. These are the charging power unit, the measurement
chassis and the counter chassis. The charging power unit measures
electrical power consumed during re-charge of the vehicle batteries

*One paper was completed and presented at the ITAS Annual Meeting,
IEEE Industry Applications Society, Sept. 1980 (Ref. 5-3). Another
paper is being written,
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and can be used in conjunction with either on-board or off-board
chargers. The internal design of the charging power unit is identical
to those of the measurement chassis, therefore both electrical output,
signals, and performance of the charging unit are identical to those
of the measurement chassis. '

The measurement chassis (Figure 5-5) includes provision for six
plug-in circuit cards that are discussed in the next section. The
entire system is powered from 110 V ac that is provided by an on-board
inverter (road tests) or wall power (chassis dynamometer tests). The
electrical (current and voltage) input signals connect directly to the
cards to minimize noise. All output signals are available at the rear
of the measurement chassis. The entire chassis can be heated by a
temperature control circuit attached to an aluminum plate underneath
the cards. Measurement performance is adequate under most ambient
temperature conditions without the temperature control, However,
because sub-~freezing conditions can affect the measurement stability,
the heater provision was included in the initial design.

The counter chassis (Figure 5-6) contains nine electromechanical
counters, Signals proportional to electrical power from the measure-
ment chassis are fed to the counters and the counters integrate the
power signal, Thus, the counters display electrical energy. The
counters were primarily designed for use during road tests when
electrical recording of the power signal is not possible, but are also
routinely read and recorded during the dynamometer tests.

The counter chassis was constructed as a separate unit in order
to minimize the instrument volume in the vicinity of the driver/
observer during road tests. Since electric vehicles may be relatively
small, this was thought to be an important consideration. It also has
a safety advantage since it isolates all the high-voltage signal lines
from the driver/observer's vicinity. Figure 5-7 depicts the
installation of these systems in the vehicle.

The heart of the power measurement system is the measurement
circuit cards. These cards accept signals from voltage leads and
current sensors and provide digital output signals proportional to
bipolar power. Analog signals proportional to the input current and
voltages are also available from the cards. These analog signals are
isolated from common-mode voltages and include both a wideband
(approximately 50 kHz) and a filtered (approximately 10 Hz) output
signal. The 50 kHz response outputs are primarily used for checkout,
investigation of waveforms, and related activities. The low~frequency
signals are connected to the test facility's data system to provide
recorded data of both voltage and current. The output signals
proportional to power are sent to both the counter chassis and the
data system.

The standard technique of multiplying the voltage and current’
signals to obtain an analog signal proportional to power is used. The
analog output signal of power is sent to two voltage-to-frequency
converters (one for each signal polarity) to convert the analog power
signal to a frequency. The frequencies are then sent to the counter
chassis and to the output connector for recording by the data system.
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The current circuit up to the multiplier includes three
amplification stages and the voltage channel two. This circuitry
removes any common mode voltage, amplifies the signal and directs the
high-level signal to both the multiplier and to output connectors as
the high-frequency output signal. A buffer stage with a gain of 1 is
used to provide the low-frequency output signal. This stage and its
separate power supply are necessary to eliminate any common mode
voltages that may exist between the points.where the high-frequency
outputs are being used, which is typically in the chassis dynamometer
room, and the data system which is in an adjacent room.

Each card includes provision for a jumper change to permit the
card to measure ampere hours instead of power. One or two cards per
measurement system are connected in this manner to provide battery
ampere hour data during charging and discharging.

2. Motor and Half-Shaft Rotational Speed

The Siemans motor used by SCT includes a tachometer generator.
For the purpose of the baseline testing this signal was used as an
indication of the motor speed and was routinely recorded. The
rotational speed at the output of the transmission is also useful
since it provides a means of deducing the gear being used at any time,
and also makes a historical record that will allow clutch failures to
be detected., -Since the Rabbit uses a transaxle there is no ready
access to the transmission output shaft, Therefore the wheel
half-shaft speed was measured by attaching alternating strips of
reflective and optically black tape to the half-shaft. A photo
optical sensor was used to monitor the black-to-reflective transitions
and thus provide a signal proportional to the shaft rotational speed.

3. Vehicle Velocity and Distance Traveled

Each of the two dynamometer rolls is equipped with a digital
transducer which produces a pulse proportional to each centimeter of
distance traveled. These pulses are recorded as a rate (miles per
hour) and integrated with a counter (miles). Although the pulse
signals from both dynamometer rolls are recorded, only the data on the
idle roll are used for reporting purposes, Data from the other
dynamometer roll (absorption roll) are used for engineering
information and to adjust the dynamometer aerodynamic load simulation.

4. Torque and Aerodynamic Horsepower

The reactive torque which results from energy being dissipated
in the dynamometer absorption unit is measured by a precision load
cell. Using torque and dynamometer revolutions-per-minute the IDAC
data system calculates horsepower in near real time (within 0.1 s).
This permits accurate adjustments of the dynamometer aerodynamic
horsepower.,
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5. Miscellaneous Measurements

Additional recorded measurements include battery temperature,
motor case temperature, atmospheric pressure, calibration voltages and
several other parameters as described in Appendix B.

I. VEHICLE CONDITIONING AND WARM-UP

No vehicle warm-up was performed before the range and
acceleration tests. However a warm—up was performed prior to all road
load determination (coastdown) testing at ETS and before the companion
chassis dynamometer coastdowns, The warm-up at ETS was accomplished
by towing the vehicle up and down the length of the runway at 40-56
km/h (25-35 mi/h) for approximately 10 km (6 miles). The intent of
this warm-up period was to bring the vehicle lubricants, wheel
bearings, and tires to near their normal operating temperatures. For
the "C" cycle tests at ETS, no warm-up was performed other than towing
the vehicle about 2.7 km (1.7 mi) from the storage area to the
runway. The vehicle power was never turned on prior to start of
performance testing.

J. ROAD LOAD DETERMINATION AND DYNAMOMETER LOAD ADJUSTMENT*

Determination of road load power requirements is a standard test
specified in the SAE Test Procedure J227a., However, the intent of the
procedure is to define road load for reporting purposes, while in the
context of this report, road load is established primarily for
defining dynamometer adjustments,

The coastdown portion of the road load determination was
performed at the Edwards Test Station (ETS) runway, and because of the
slight slope of the runway (see Figure 5-1), tests were conducted in
opposite directions and then averaged to compensate for the
differences in grade. Because of the limited length of the runway,
and because of the desire to use only the "flat" 1219 m (4000 ft)
section, it was necessary to perform the coastdown tests in two
parts, In one portion, the vehicle was towed to a speed of about
97 km/h (60 mi/h), released from the tow vehicle and allowed to coast,
with the clutch disengaged and transmission in neutral, to a speed of
about 56 km/h (35 mi/h). During the second part, the vehicle was
accelerated under its own power to a speed of about 64 km/h (40 mi/h)
and then again, with the clutch disengaged and transmission in
neutral, was allowed to coast to a speed of less then 16 km/h (10
mi/h). To decrease the effect of air turbulance created by the tow
vehicle during the high speed coastdowns, a 61 m (200 ft) nylon tow

*See note concerning Road Load Determination in the Foreword of this
report.
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strap was used. A release mechanism was fitted to the front of the
test vehicle and was activated by the test driver upon reaching the
appropriate speed. The velocity of the vehicle as a function of time
was recorded on a strip chart recorder and represents the primary data
from this test,

The vehicle was next moved to the dynamometer. The coastdown
process was repeated, but the vehicle traction motor was used to turn
the wheels. The time required to coast from 32 to 16 km/h (20 to 10
mi/h) was matched first by adjusting the tire pressure and/or tire
loading. The tire loading was varied by lifting the front of the
vehicle with a pneumatic lift (see Figure 5-2). This is probably the
most difficult part of th~ dynamometer setup, since matching the
tire/road interface with the tire/dynamometer interface often presents
problems. At the nominal 24 km/h (15 mi/h) the aerodynamic portion of
the total road load is small and the necessary tire adjustments are
not masked by the aerodynamic variable.

Once the coastdown time was matched at about 24 km/h (15 mi/h)
the aerodynamic load was adjusted by means of the water brake absorber
portion of the dynamometer. This is generally done at 80 km/h
(50 mi/h), but can, in principle, be done at any velocity. As high a
speed as practical is used so that the aerodynamic load is as large a
part of the total as possible. Again, the time to coast between two
speeds was matched to that obtained during the road test.

After the "road" coastdown times were duplicated on the
dynamometer, the resultant aerodynamic horsepower at 80 km/h (50 mi/h)
was measured. (The specific value for the Rabbit was 5.57 kW* (7.47
hp.) Note that this is the first time that an actual power value has
been used though road load is nominally being duplicated. The
dynamometer and lift pressure were then adjusted to the specific
horsepower value before each test of the vehicle.

Table 5-1 summarizes the coastdown data obtained on the ETS
runway. Because of the slight slope of this runway, tests were

Table 5-1. SCT Rabbit Coastdown Tests on Track at ETS

Velocity, Sample Coastdown Standard Total Road¥
km/h (mi/h) Pairs, Time, Deviation, Load,
From To No. s % kW  (hp)
88(55) 72(45) 22 17.3 6.4 9.56 (12.82)
32(20) 16(10) 22 39.1 13.3 1.28 (1.72)

*See Note concerning Road Load Determination in the Foreword of this
report.
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conducted in opposite directions and then averaged to compensate for
the differences in grade. These data are presented as the average
value of that pair.

Dynamometer adjustments, tire pressures and lift pressures were
varied until the 88 to 72 km/h (55 to 45 mi/h) and 32 to 16 km/h (20
to 10 mi/h) coastdown times, respectively, matched those observed for
the track tests. Once agreement was obtained, three dynamometer
coastdowns were conducted. The results of the dynamometer coastdowns
are given in Table 5-2.

Table 5-2. SCT Rabbit Coastdown Tests on Dynamometer at JPL

Velocity, Coastdown Standard Total Road
km/h  (mi/h) Samples, Time, Deviation, Load,
From To No. s % kW (hp)
88(55) 72(45) 3 18.0 .8 9.11 (12.22)

32(20) 16(10) 3 34.5 3.3 1.43 ( 1.92)

Table 5-3 demonstrates the agreement between the dynamometer and
track coastdown data. Wind tunnel data, obtained from a similar
Rabbit, is also given in the Table 5-3.

Table 5-3.  SCT Rabbit Road Load Comparison Among Track,
Dynamometer and Wind Tunnel '

Test Track Dynamometer Wind Tunnel
Velocity, Power, Power, Power,
km/h (mi/h) kW (hp) kW (hp) kW (hp)
80 (50) 9.56 (12.82) 9.11 (12.22)
24 (15) 1.28 ( 1.72) 1.43 ( 1.92)
80 (50)a 5.57 ( 7.47)4 5.62 (7.53)2

& - Aerodynamic power only

K. MAXIMUM ACCELERATION

The purpose of these tests was to determine the time required
for vehicle acceleration to maximum speed at 0, 40 and 80% battery
discharge levels. In the SAE J227a procedure, these levels are to be
achieved by discharging the fully-charged batteries at a fixed rate
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until the desired depth of discharge is reached. In order to expedite
the testing schedule, the different levels of battery discharge were
achieved in a different manner. The procedure used is described below.

The test driver positioned the vehicle at the east end of the
runway. The driver then accelerated the vehicle at the maximum rate
possible. The shift points (see page 5-20) used were those
recommended by the manfacturer. The speed reached as the vehicle
passed the west 1219 m (4000 ft) marker was, for the purposes of these
tests, defined as the maximum acceleration speed. The driver then
braked and repositioned the vehicle at the west 1219 m (4000 ft)
marker, and performed a maximum acceleration run in the easterly
direction. The speed reached as the vehicle passed the east 76 m (250
ft) marker was defined as the maximum acceleration speed.

Between pairs of acceleration runs, the vehicle was driven the
length of the runway four times at about 40 km/h (25 mi/h). This
maneuver was used to discharge the batteries as well as to allow a
cool-down period for the motor. When weather conditions permitted,
the cruise time was used to perform the low-speed coastdowns.

The velocity of the vehicle as a function of time was measured
by a fifth wheel, and was recorded on a strip chart recorder. This
represents the primary data from this test. The resulting data,
acquired from the maximum effort acceleration tests, is summarized in
Section VI, Test Results.

L. DRIVING SCHEDULES AT THE ETS

For the purposes of partially correlating the dynamometer
results to actual '"road use", two "C" schedule range tests were
conducted at the ETS runway. ''B" schedules were not performed because
of the lengthy time required to complete this particular schedule
(3-4 h). Because of the limited runway length, it was not possible to
perform "D" schedule tests and remain on the flat portion of the
runway. Typically, two "C" cycles could be driven in each direction
on the runway while utilizing the flat 4000 ft section. Turnarounds
for driving cycle tests presented no difficulties, As the driver
approached the end of a cycle, he would begin his turn during the
braking period and would complete approximately 75% of the turn before
coming to a complete stop for the idle portion. The final 25% of the
turn was completed during the acceleration portion of the next cycle.
The driver performed the driving schedule by matching the vehicle
velocity (from the fifth wheel) to a cycle plot which was pre-recorded
on a strip chart recorder. The on—-board power measurement system was
utilized for providing totalized energy measurements. Results are
summarized in Section VI, Test Results.

M. DYNAMOMETER TEST PREPARATIONS

A dynamometer warm-up was conducted prior to vehicle testing in
the following manner: An inertia weight setting of 1644 kg (3625 1b)
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corresponding to the gross vehicle weight of the SCT Rabbit was
coupled to the dynamometer rollers. A gasoline powered vehicle was
driven on the dynamometer for 5 min at 80 km/h (50 mi/h) and 5 min at
56 km/h (35 mi/h). The warm-up vehicle was then driven at a constant
speed of 80 km/h (50 mi/h) and the dynamometer was adjusted to the
specific horsepower value of 7.47 hp for the Rabbit. Immediately
following the warm—-up, the test vehicle was winched onto the
dynamometer for the actual test. No warm-up of the test vehicle was
performed prior to testing. However the vehicle and battery pack had
been temperature-conditioned to 21 + 2.8°C (70 + 5°F) prior to the
test.

Range at steady speed and maximum acceleration tests were
performed as specified in the SAE Test Procedure J227a. Driving
schedule tests were performed as defined by the SAE J227a with the
exception of the changes as outlined in the following section: JPL
Standardization of the SAE J227a Driving Cycles.

The manufacturer's recommended shift points were utilized during
the test phase and are as follows:

First to second gear 3200 rev/min (24 km/h, 15 mi/h)
" Second to third gear 2600 rev/min (34 km/h, 21 mi/h)
Third to fourth gear 2600 rev/min (48 km/h, 30 mi/h)

N. JPL STANDARDIZATION OF THE SAE J227a DRIVING CYCLES

In order to provide a well-defined baseline from which to
measure the performance of the near-term batteries, a set of test
procedures which are repeatable and which can easily be maintained
constant over a long calender time are a necessity. An important part
of these consistent procedures is the specific driving schedules to be
used. The SAE J227a driving schedules provide a good basis for the
required consistency, but as currently written they are not totally
adequate, The principle deficiency (for the purposes of the testing
described here) is the lack of definition of the time/velocity path to
be followed for the acceleration, coast, and brake portions of the
cycle, Therefore, those portions of the J227a driving schedules were
defined by JPL for the purpose of the tests described here. The
complete cycles are shown in Tables 5-4, 5-5, and 5-6 and are graphed
in Figure 5-8. Some of the considerations that affected the final
choice are discussed below.

The primary constraint (self-imposed) used in deriving the
time/velocity traces of Figure 5-8 was that they should reflect the
practice and expectations of the "average" driver, (i.e., deceleration
rate during braking and coast should not be excessive, the transitions
from one mode to another should be smooth and continuous, etc.). The
acceleration paths chosen were taken from the Federal Test Procedure,
normalized to the J227a schedule requirements. A maximum deceleration
rate of 3.3 mph/s was allowed for the braking mode. An asymptotically

5-20



decaying velocity was selected for the coast mode. This is a
composite of coasts from an electric Corvette (Ref. 5-2) and several
1C powered vehicles. Again the expectations of the "average" driver
when the accelerator pedal is released was the rationale, but with an
additional consideration that the coast should allow as much
regeneration as practical for those vehicles so designed. The
coast-brake portion of the "D" cycle presented a special problem in
that all the constraints touched on above and the J227a times for
coast and brake could not be simultaneously satisfied. The compromise
reflected in Table 5-6 and Figure 5-8 was that the 3.3 mph/s
deceleration rate was maintained, the brake time lengthened by 3 s,
and the coast time shortened by 3 s. The overall coast-brake time for
the "D" cycle is as specified by the J227a, and except for the
coast-brake of the "D" cycle, all the schedules of Tables 5-4, 5-5,
and 5-6 meet the letter of the J227a document.

Table 5-4. Time -~ Speed Tables Schedule "B"

Time, Speed, Time, Speed, Time, Speed,
(s) (mi/h) (s) (mi/h) (s) (mi/h)
0 0 21 20.00 51 0
1 -1.67 22 20.00 52 0
2 3.35
SO S S S R
4 6.71
5 8.46 36 20.00 70 0
6 . 9.78 37 20.00 71 0
7 11.06 38* 20.00 72% Repeat cycle
8 12.28 39 19.20 starting at
9 . 13.40 40 18.60 0 s
10 14,23 41 18.20
11 15.36 42% 18.00
12 16.20 43 14.40
13 16.97 44 10.80
14 17.65 45 7.20
15 18.26 46 - 3.60
16 18.80 47% 0
17 19.26 48 0
18 19.66 49 0
19% 20.00 50 0

20 20.00

*Denotes transition points from one mode to another (i.e., acceleration
to cruise).
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Table 5-5. Schedule "C"
Time Speed Time Speed Time Speed
(s) (mi/h) (s) (mi/h) (s) (mi/h)
0 0 21 30.00 54 2.89
1 2.65 55% 0
2 5.31 t i 56 0
3 7.97 - 57 0
4 10.60 37 30.00 58 0
5 13.05 38% 30.00 59 0
6 15,28 39 29.19 60 0
7 17.33 40 28.52
8 19.18 41 27.89 i t
9 20.89 42 27.40
10 22.43 43 26.95 78 0
11 23.83 44 26,59 79 0
12 25.08 45 26,27 80% Repeat cycle
13 26.21 46% 26.00 starting at
14 27.20 47 23.11 0s
15 28.07 48 20.22
16 . 28.82 49 17.33
17 29.45 50 14.44
18*% 30.00 51 11.56
19 30.00 52 8.67
20 30.00 53 5.78

*Denotes transition points from one mode to another (i.e.,
acceleration to cruise).
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Table 5-6. Schedule "D"

Time Speed Time Speed Time Speed
(s) (mi/h) (s) (mi/h) (s) (mi/h)
0 0.0 25 43,31 91 19.00
1 2.56 26 43.93 92 15.83
2 5.12 27 44,49 93 12.67
3 7.68 28% 45,00 94 9.50
4 10.24 29 45,00 95 6.33
5 12.80 30 45.00 96 3.17
6 15.36 97% 0
7 17.79 i 1 98 0
8 20.08 99 0
9 22.24 75 45.00 100 0
10 24,28 76 45.00
11 26.20 77 45.00 i i
12 28.01 78% 45,00
13 29.72 79 43,53 120 0
14 31.34 80 42,33 121 0
15 32.85 81 41,33 122% Repeat cycle
16 34,27 82 40.40 starting at
17 35.60 83 39.53 0s
18 36.85 84 38.73
19 38.01 85% 38.00
20 39.09 86 34.83
21 40.08 87 31.67
22 41.00 88 28.50
23 41.85 89 25.33
24 42.61 90 22.17

*Denotes transition points from one mode to another
(i.e., acceleration to cruise).
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SECTION VI

TEST RESULTS

This section presents the results of both the track (ETS) and
dynamometer testing. These tests were of four major types: range at
constant speed, range under the SAE J227a driving schedules B, C and
D, best effort accelerations, and road load determination tests. The
results are presented in separate subsections with a corresponding
summary table of pertinent test data. All test data were recorded in
customary U.S. units, but are reported in this section in both S.I.
(metvic) and U.S. units. Appendix E is a tabulation of all track and
dynamometer test data.

A, RANGE AT CONSTANT SPEED TESTS

Due to the limited length of the runway, no constant speed tests
were performed at the ETS facility. Two 88 km/h (55 mi/h) and three
56 km/h (35 mi/h) counstant speed tests were conducted on the
dynamometer at the JPL Automotive Test Facility. Speed was held
constant to within *+ 5% of the nominal value and the tests were
terminated when either the battery pack voltage fell below 70 V dc
(1.3 volts per cell) or the vehicle speed could not be held to within
5% of the nominal value. The 88 km/h (55 mi/h) and 56 km/h (35 mi/h)
test data are shown in Table 6~1 and 6-2 respectively.

The 6% and 5% difference in range of tests 5 and 9, respectively,
as compared to test 7 of the constant speed 56 km/h (35 wmi/h), is a
combination of the difference in battery temperature at the end of
test and lesser power demand resulting from a reduced vehicle load.
The variable vehicle load resulting from disc brake drag is discussed
in detail under Section VII, Discussiom and Problems.

In the limited number of steady~state tests performed, the
repeatability was satisfactory although the difference between the
largest and smallest ranges at 56 km/h (35 mi/h) was 6.7%Z. The major
source of the variation was later found to be the result of the drag
of the disc brakes. The drag of the brakes is not only non-repeatable
from test to test, but also changed during a single test. The brake
drag effect is described in more detail im Section VII, Discussion and
Problems. The difference in the battery electrolyte temperature, as
reflected by the end of test temperature, is also a known contributor
to range variation. Although, in the case of the 56 km/h (35 mi/h)
tests the total energy from the batteries (electrolyte temperature
effects would show up there) differed by less than 1%.

B, DRIVING CYCLE RANGE TESTS
To establish uniform procedures for the testing of an electric

vehicle, 1.e., stop~and-go driving, the SAE has established four
driving cycles for electric vehicles. The driving cycles exercise the
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vehicle in a near "normal" manner (i.e., accelerate, cruise, coast,
brake, and idle), but also lead to test repeatability and
standardization. The exact requirements of these cycles are presented
in Section VI, SAE J227a: "Electric Vehicle Test Procedure" (see Ref,
1-1). Additional definition has been added to these driving schedules
which are used at JPL. The form of the cycles used at JPL are
described in detail in the Test Methodology section of this report and
referred to as "JPL Standardizaton of SAE J227a Driving Cycles.'" Two
schedule D's, two C's, and one B test were completed at the JPL
dynamometer facility. In addition, two schedule C tests were
conducted at the ETS facility. All tests were terminated as a result
of the vehicle being unable to match the acceleration ramp in the
prescribed time.

Table 6-3 summarizes the results of the Schedule B cycle test,
Because of the good repeatability demonstrated in the D and C cyclic
tests, the limited requirements the B cycle places on the vehicle and
a desire to conserve test time, only one B cycle test was deemed
necessary. Due to an equipment failure, the battery amp-hour
discharge data during the B cycle test were not recorded.

Table 6-4 summarizes the results of the Schedule C cyclic
tests. The difference in range of 5% is attributed to the difference
in battery temperature at the end of each test., Again the rule of
thumb is a 1% change in capacity per each degree Celsius of
temperatures accounts for the 5% range difference. The use of the
28°C (82°F) starting temperature was deliberate and was an attempt
to match the end of test conditions for the "C" cycle tests conducted
at the ETS facility.

Table 6-5 summarizes the results of the Schedule D driving cycle
tests, It can be seen the the overall results of these two tests
agree closely. The ending temperature difference of 4°C (7°)
relates closely to the 3.7% difference in battery energy and in the
vehicle range. Note that the overall vehicle efficiency, as reflected
in the battery energy consumption remained virtually constant.

C. TRACK DRIVING CYCLE TEST RESULTS

Two Schedule C driving cycle tests were conducted at ETS. No
vehicle warm—up was conducted prior to the track tests other than
towing the vehicle approximately 274 m (9000 ft) from the garage to
the runway. For test number 20 the ambient temperature ranged from 31
to 39°C (88 to 103°F) and winds varied from 0 to 4.8 km/h (0 to 3 mi/h).
For test 21 the temperature and wind variation were from 30° to 36°C
(86° o 97°F) and from 0 to 8 km/h (0 to 5 mi/h) respectively.

The warm enviromment led, at least in part, to high after-test battery
temperature., Note that test 20 was interrupted for nine minutes to
allow for an aircraft landing. As discussed in Reference 5-2,
interruptions of this type allow battery recuperation and directly
affect the range results. Table 6-6 summarizes the results of the
track Schedule C cyclic tests,



D. TRACK TO DYNAMOMETER COMPARISONS

Dynamometer testing of the C cycles was carried out to the same
conditions as was done on the track, except for the towing of the
vehicle the 274 m (9000 ft) from the garage to the runway, and except
for the ambient temperature variation. The dynamometer facility
temperature was controlled at 21°C + 2°C (70°F), and during
track tests at ETS the ambient temperature ranged from 31 to 39°C
(88 to 103°F), Table 6-7 lists the averages of the track and
dynamometer Schedule C results for comparison purposes. It can be
seen that the distance per cycle agrees quite closely, which indicates
the driving techniques between the track and the dynamometer are
consistent. The remaining areas of difference between the track and
the dynamometer are range, regeneration energy and the ambient
temperature conditions, A 1.5% increase in track range can be
attributed to the battery ending temperature difference. The
remaining factors that could account for range differences between the
track and the dynamometer are the vehicle warm-up resulting from the
274 m (9000 ft) tow and the ambient temperature. However, no analysis
to quantify the difference was attempted.

E. ~ ENERGY CONSUMPTION

Energy consumption and road power requirements were determined
using methods similar to those given in SAE Test Procedure J227a,
Section 10, Vehicle Road Energy Consumption. For the SAE procedure,
three pairs of the coastdown tests are averaged for the full velocity
profile. The data from Table 6-8 are an average of 24 separate coast-
down tests (i.e., 12 pairs) which were conducted on the separate
days. The results of the calculations represent the energy required
by the vehicle to overcome aerodynamic and rolling, including part of
the transmission energy losses. This is not the energy needed from
the vehicle batteries to propel the vehicle at various speeds. The
battery, controller, motor, and a majority of the transmission energy
losses are excluded from the energy consumption values reported here.

Table 6-~8 is a tabulation of the time increment required to
coast between each of the velocity increments listed. Figure 6-1
shows the same data graphically., After plotting the data from Table
6-8 the curve of Figure 6-1 was fitted to provide some smoothing.
"Smoothed" values of time were read from this curve and are included
in Table 6~8. The smoothed values were used in the subsequent
calculations of road energy and power. The road power and energy
consumpt.ion were calculated using the appropriate equations from SAE
Procedure J227a. The results of these calculations are given in Table
6~-9 and are plotted in Figures 6-2 and 6-3.

F.  MAXIMUM EFFORT ACCELERATION

Tests to measure the vehicle's maximum effort acceleration
capability were conducted at the ETS track and on the dynamometer.
Although the agreement between the two sites is reasonable,

particularly at 40% and 807% depth of battery discharge, the
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dynamometer results are not discussed here. The lack of vehicle
warm-up had a very noticeable effect on the dynamometer results at 0%
depth of discharge. In addition, the possibility of tire-roller
slippage at low speeds led to the decision not to use the dynamometer
acceleration data here. The track data is complete and, by itself,
shows the vehicle's acceleration and gradeability (see next section)
capabilities,

Table 6-10 shows the average of two accelerations, one in each
direction of the runway for three levels of battery depth of
" discharge. The Table 6-10 entries are in terms of the time increment
required for each velocity change shown and have been used to derive
Figure 6-4 as absolute values. The curves of Figure 6~4 were fitted
to provide some smoothing for the purpose of the acceleration and
gradeability calculations. "Smoothed" values of incremental time were
determined from the fitted curves and are included in Table 6-10.

As described on page 5-20, in the Methodology section, the
vehicle's batteries were discharged between accelerations by driving
the vehicle at 30 mi/h and measuring the cumulative battery energy
consumed. The vehicle's acceleration performance from 0-48 km/h (0~30
mi/h) was fair in that even at 80% DoD the time was just slightly over
12 seconds. The top speed attainable however was noticeably affected
by the battery state. At 80% DoD a top speed of only 88 km/h (55
mi/h) was possible and required nearly a minute to reach.

G. MAXIMUM GRADEABILITY

The "smoothed'" data of Table 6-10 were used to calculate the
vehicle's acceleration rate and gradeability per the SAE J227a Test
Procedure. The results of these calculations, shown in Table 6~11 and
Figures 6-5 and 6~6 represent the acceleration rate and maximum
velocity an SCT Rabbit can achieve at different road grades. .The
effects of battery depth of discharge are included in the
calculations. The relationship used to calculate the acceleration
rate and gradeability, as taken from Ref. 1-1, were:

G = 100 tan (sin~l ca)
where G is the grade at speed V expressed in percent
a is the acceleration rate at speed V in mi/h/s
C is a units conversion constant whose value is 0.455 when

the units of a are mi/h/s

~ v -V Vn + Vo
and 2 = ————«—— vV =
n n-1
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Table 6-1. SCT Rabbit Constant Speed 56 km/h (35 mi/h) Range Test Results (Dynamometer)#*

U.S. CUSTOMARY UNITS
Battery
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.2
Test Range, Out, In, Consumption, Out, Recharge, Recharge, Before, After,
No. mi Wh Wh Wh/mi - Ah Ah Wh OF OF
Regen
5 79.5 15089 8.5 190 149.9 184.0 22949 72 78
7 84.8 15226 9.6 179.5 152.3 181.1 22005 75 86
9 80.4 15038 8.3 187 147.4 175.2 21922 73 83
Average 81.6 15118 8.8 185.5 149.8 1180.1 22292 -— -
SI Units
Battery
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.2
Test Range, Out, In, Consumption, Out, Recharge, Recharge, Before, After,
No. km MJ MJ MJ/km Ah Ah MJ oC oC
Regen
5 128 54.320 .030 424 149.9 184.0 82.62 22 26
7 136.4 54.813 .034 . 402 152.3 181.1 79.22 24 30
9 129.3 54.136 .029 419 147 .4 175.2 78.92 23 28
Average 131.2 54.423 0.31 <415 149.8 180.1 80.25 - --

a — Average of five batteries

*  See Appendix F
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Table 6-2. SCT Rabbit Constant Speed 86 km/h (55 mi/h) Range Test Results (Dynamometer)*

U.S. CUSTOMARY UNITS

Battery
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.2
Test Range, Out, In, Consumption, Out, Recharge, Recharge, Before, After,
No. mi Wh Wh Wn/mi " Ah Ah Wh OF OF
Regen
3 44.8 11707 18.4 261 118.7 _ 149.3 19069 74 91
4 43.8 11321 6.1 258 114.1 140.2 17422 72 98
Average 44,3 11514 12.25 259.5 116.4 144.8 18245 -- -
SI Units
Battery
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.2
Test Range, Out, In, Consumption, Out, Recharge, Recharge, Before, After,
No. km MJ MJ MJ/kn Ah Ah MJ oC oC
Regen '
3 72.1 42,145 .066 .584 118.7 149.3 68.65 23 33
4 70.5 40.756 .022 .578 114.1 140.2 62.72 22 37
Average 71.3 41.450 044 .581 116.4 144.8 65.68 - -

4 - Average of five batteries

* See Appendix F
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Table 6-3. SCT Rabbit Driving Schedule B Test Results (Dynamometer)®

U.5. CUSTOMARY UNITS

* Battery
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.2
Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After,
No. mi Driven Wh Wh Wh/mi ~ Ah Ah Wh OF OF
Regen
10 47 .4 234 16570 432.6 350 b 192.4 23907 70 82
SI Units
Battery
Battery Energy Energy Battery  Amphours Battery Energy Battery Temp.2
Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After,
No. km Driven MI MJ MJ/km Ah Ah MJ oC oC
Regen
10 76.3 234 59.652 1.56 .782 b 192.4 86.07 21 28

a8 —~ Average of five batteries
b - Equipment failure

*  See Appendix F
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Table 6-4.

SCT Rabbit Driving Schedule C Test Results (Dynamometer)¥*

U.S. CUSTOMARY UNITS

Battery :
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.2
Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After,
No. mi Driven Wh Wh Wh/mi Ah Ah Wh OF OF
Regen
24 38.6 107 13170 343.1 341 132 156 18651 82 100
25 36.7 104 12687 305.9 346 127.7 153 18309 74 92
Average 37.7 105.5 12929 324.5 343.5 129.9 154.5 18480 -- -
SI Units
Battery
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.2
Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After,
No. km Driven MJ MJ MJ/km Ah Ah MJ oC oC
’ Regen
24 62 107 47 .412 1.24 .762 132 156 67.14 28 38
25 59 104 45.673 1.10 774 127.7 153 65.91 23 33
Average 60.5 105.5 46.542 1.17 .768 129.9 154.5 66.53 - -

4 —~ Average of five batteries

*  See Appendix F
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Table 6-5.

SCT Rabbit Driving Schedule D Test Results (Dynamometer)¥*

U.S. CUSTOMARY UNITS

Battery
Battery Energy Energy Battery  Amphours  Battery Energy Battery Temp.2
Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After,
No. mi Driven Wh Wh Wh/mi " Ah Ah Wh OF OF
Regen
6 25.8 26 9045 240.7 351 91.9 115.6 14192 72 87
8 26.8 27 9372 240.6 350 94.2 118.4 15175 75 90
Average 26.3 26.5 9281 240,65 350.5 93.05 117 14683 - -
SI Units
Battery
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.2
Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After,
No. km Driven MJ MJ MJ/km Ah Ah MJ oC oC
Regen
6 41.5 26 32.562 .867 .784 91.9 115.6 51.09 22 30
8 43,1 27 33.739 .866 .782 94.2 118.4 61.83 24 32
Average 42.3 26.5 33.150 .866 .783 93.05 117 52.86 - -

4 — Average of five batteries.

*  Appendix F
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Table 6-6. SCT Rabbit Driving Schedule C Test Results at ETS (Track)®*

U.S. CUSTOMARY UNITS

Battery
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.2
Test Range, Cycles Out, In, Consumption, Out, Recharge, Recharge, Before, After,
No. mi Driven Wh Wh Wh/mi " Ah Ah Wh OF OF
Regen
20 41.9 117 13320 670 318 135.3 167.2 c 74 100
21 41.3 116 b b b 135.9 160.6 c 72 98
Average 41.6 116.5 - - - 135.6 163.9 - - -
SI Units
Battery
Battery Energy Energy Battery Amphours Battery Energy Battery Temp.2
Test Range, Cycles, Out, In, Consumption, Out,. Recharge, Recharge, Before, After,
No. km Driven MJ MJ MJ/km Ah Ah MJ oC o¢C
Regen
20 67.4 117 47.952 2.41 .711 135.3 167.2 c 23 38
21 66.5 116 b b b 135.9 160.6 c 23 36
Average 67 116.5 - - - 135.6 163.9 —_ - -

a . Average of three batteries
- Equipment failure

€ - Measurement of recharge energy at ETS

* Appendix F

not performed because instrumentation not

available
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Table 6-7. SCT Rabbit Track to Dynamometer Comparison SAE J227a Driving Schedule C*

Battery
Range Battery Energy Energy Battery Temp.2
Test Range, Cycles Per Cycle, Out, In, Consumption, Before, After,
Location mi Driven mi Wh Wh Wh/mi OF oF
Regen
a c ¢
Track 41.6 116.5 . 357 13320 670 318, 73 99
DynamometerP?  37.7 105.5 .357 12929 324.5 343.5 78 96
Difference 9% 97 0 2.9% 51.6% 8% 5 3
SI Units
Battery
Range Battery Energy Energy Battery Temp.2d
Test Range, Cycles Per Cycle, Out, In, Consumption, Before, After,
Location km Driven km MJ MJ MJ/km oC oC
Regen
Track?2 67 116.5 .575 47 .452¢C 2.41¢ .711¢ 23 37
DynamometerDP 60.5 105.5 .573 46.542 1.17 .768 25.5 35.5
Difference 9% 9% 0 2.9% 51.6% 8% 2.5 1.5
a .- Average values from Table 6-6 * Appendix F
b_ Average values from Table 64
¢

— Data from track test number 20 only



Table 6-8.

Track Coastdown Data

Velocity Average Time "Smoothed" Time
Increment, Velocity, Increment, Increment,
km/h mi/h km/h mi/h s s
88.5-80.5 55-50 84.5 52.5 7.85 7.57
80.5-72.4 50-45 76.4  47.5 8.64 8.53
72.4-64 4 45-40 68.4 92.5 9.42 9.61
64.4-56.3 40-35 60.3 37.5 10.19 10.82
56.3-48.3 35-30 52.3 32.5 12.18 12.19
48.3-40.2 30-25 44,2 27.5 13.67 13.73
40.2-32,2 25-20 36.2 22.5 15.82 15.46
32.2—24.1 20-15 28.1 17.5 17.53 17.42
24,1-16.1 15710 20.1 12.5 19.73 19.62
Table 6-9. Road Energy and Power
Velocity Average
Increment, Velocity, Energy, Power,
km/h mi/h km/h mi/h kW/h kW/h kW hp
km mi

88.5-80.5 55-50 84.5 52.5 0.216 0.300 15.7 21.1
80.5-72.4 50~45 76.4  47.5 0.192 0.266 12.6 16.9
72.4-64.4 = 45-40 68.4 42.5 0.170 0.236 10.0 13.4
64.4-56.3 40~-35 60.3 37.5 0.151 0.210 7.83 10.5
56.3~48.3 35-30 52.3 32.5 0.134 0.186 6.05 8.11
48.3~40.2 30-25 44,2 27.5 0.119 0.165 4.54 6.09
40,2-32.2 25-20 - - - - -
32.2-24 .1 20-15 28.1 17.5 0.094 0.130 2.28 3.06
24.1-16.1 15-10 20.1 12.5 0.084 0.116 1.45 1.94

6-18
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Table 6-10. Maximum Effort Acceleration (Track)

Incremental . Incremental Time-Sec, for Three Battery Depths cf Discharge
Velocity 0% 40% 807
km/h mi/h Meas Smooth Meas Smooth Meas Smooth
0-8.0 0-5 1.40 1.07 1.37 1.05 1.61 1.21
8.0-15.1 5-10 1.12 1.32 1.11 1.31 1.36 1.49
16.1-24.1 10-15 1.50 1.64 1.25 1.62 1.50 1.83
24.1-32.2 15-20 2.05 2.04 2.37 2.01 2.37 2.25
32.2-40.2 20-25 2.77 2.53 2.75 2.50 2.87 2.76
40.2-48.3 25-30 2.65 3.14 2.62 3.10 2.62 3.39
48.3-56.3 30-35 4.26 3.90 4.00 3.85 3.62 4.17
56.3-64.4 35-40 4,17 4.83 4.12 4.78 5.25 5.13
64.4-72.4 40-45 5.69 6.0 5.12 5.93 5.50 6.31
72.4-80.5 45-50 7.42 7.44 7.32 7.36 7.74 7.76
80.5-88.5 50-55 11.02 9.23 10.33 9.14 11.98 9.53
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Table 6—-11. Acceleration Rate and Gradeability

Acceleration Rate at Three Battery

Incremental Depths of Discharge % Gradeability At

Velocity 0% 40% 80% Three Battery Depths of Discharge
km/h mi/h  km/h/s mi/h/s km/h/s mi/h/s km/h/s mi/h/s 0% 40% 80%
0-8.0 0-5 7.52 4.67 7.63 4.74 6.65 4,13 21.8 22.1 19.2
8.0-16.1 5-10 6.07 3.77 6.15 3.82 5.41 3.36 17.4 17.7 15.5
16.1-24.1 10-15 4.89 3.04 4.96 3.08 4.39 2.73  14.0 14.1 12.5
24.1-32.2 15-20 2.94 2.45 2.99 2.48 3.57 2.22 11.2 11.4 10.2
32.2-40.2 20-25 3.17 1.97 3.22 | 2.00 2.91 1.81 9.0 9.1 8.3
40,2-48.3 25-30 2.56 1.59 2.59 1.61 2.37 1.47 7.3 7.3 6.7
48.3-56.3 30-35 2.06 1.28 2.09 1.30 1.43 1.20 5.8 5.9 | 5.4
56.3-64.4 35-40 1.66 1.03 1.69 1.05 1.56 - 0.97 4.7 4.8 4.4
64.4-72.4 40-45  1.34 0.83 1.35 0.84 1.27 0.79 3.8 3.8 3.6
72.4-80.5 45-50 1.08 0.67 1.09 0.68 1.03 0.64 3.0 3. 2.9

80.5-88.5 50-55 0.87 0.54 0.89 0.55 0.84 0.52 2.5 2.5 2.4




SECTION VIT

DISCUSSION AND PROBLEMS

The purpose of this section is to convey information and
observations regarding the SCT Rabbit that have no direct bearing on
the baseline performance results., Problems encountered with the
vehicle are also discussed.

A. GENERAL

During the baseline testing the vehicle proved to be acceptably
reliable (some minor failures occurred, but were readily corrected)
and was considered "easy to drive'" by the test drivers. The vehicle
electrical design allows for good accessibility to the internal
components for rework or any required maintenance. The basic vehicle
design allowed for safe operations during all test phases and required
no major modifications., The conversion of the Volkswagen instrumenta-
tion cluster from basic internal combustion engine to all-electric is
functional and convenient to use.

B. SCT RABBIT CONTROL STRATEGY

The SCT Rabbit employs a shunt-wound. dc motor with a separately
excited field. Control of the motor speed is solely by means of field
weakening; there is no armature chopping. There are several
advantages to this strategy: simplicity of the control circuit,
efficiency of the controller, and automatic maximum regeneration.
Since the power requirements of the field are modest (0.65 kW
maximum), the controller does not need components capable of large
electrical currents, In particular, it does not need components
capable of chopping large currents. Not only does this allow for a
simpler controller, it also results in an efficient controller because
the major portion of the traction energy is not chopped. Since the
motor field is at maximum strength, when the driver's foot is removed
from the accelerator pedal, maximum regeneration is immediately
available. ' ;

The particular implementation of the control strategy chosen by
SCT has, however, two major disadvantages. These are: (1) the motor
base speed of 1800 rev/min reduces the amount of regeneration
possible, and (2) the battery energy consumed during non-motive
periods is large. These are discussed in more detail below.

As an aid to understanding the characteristics of the Rabbit
coantrol logic during stop-and-go driving, energy usage was analyzed as
a function of the five phases of the SAE procedure J227a driving
schedules (acceleration, cruise, coast, brake and idle). Figures 7-1,
7-2, and 7-3 depict the energy division for typical SAE J227a B, C,
and D driving schedules respectively. The three cycles are compared
directly in Figures 7-4 and 7-5. As expected for all the cycles, over
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ACCEL (41.9 Wh)

56.3%

COAST
(0.328 Wh) (0.4%)

— BRAKE
(1.8 Wh) (2.5%)

14.4%

IDLE (10,7 Wh)

CRUISE (19.6 Wh)

(6) ENERGY EXPENDED
DURING ONE CYCLE

74,3
Wh/CYCLE 97.6%
EXPENDED

ENERGY/CYCLE
RETURNED THROUGH
REGENERATION
(1.8 Wh) (2.4%)

(b) REGENERATION ENERGY
AS A FRACTION OF
TOTAL ENERGY EXPENDED

Figure 7-1. SCT VW Rabbit "B" Cycle Energy Split
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ACCEL (75.4 wh)
62.3%

COAST (2.3 wh) (1.9%)

BRAKE (3.9 Wh) (3.2%)

23.7%
’ IDLE (10.8 Wh)

CRUISE (28.7 Wh)

/

(a) ENERGY EXPENDED
DURING ONE CYCLE

121,0 Wh/CYCLE OUT
97 .5%

==

T REG EN/CYCLE (3.0 Wh)

(2.5%)

——

(b) REGENERATION ENERGY
AS A FRACTION OF TOTAL
ENERGY EXPENDED

Figure 7-2. SCT VW Rabbit "C" Cycle Energy Split
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ACCEL (187.9 Wh)
53.3%

COAST (0,193 Wh) (0. 1%)
— BRAKE (4.5 Wh) (1.3%)
IDLE (10.7 Wh) (3%)

CRUISE (148.9 Wh)
42,3%

() ENERGY EXPENDED
DURING ONE CYCLE

352 Wh/CYCLE OUT
97.4%

REGEN/CYCLE (9.0 Wh)
(2.6%)

(b) REGENERATION ENERGY
AS A FRACTION OF TOTAL
ENERGY EXPENDED

Figure 7-3. SCT VW Rabbit "D" Cycle Energy Split
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half of the total energy from the batteries was expended during
acceleration and another large part was used during cruise. However
the amount of regeneration energy realized was small and the energy
expended during non-motive portions of the B and C cycles was a larger
fraction of the total than expected.

The majority of the regeneration benefits occurred during the
coast portion of the cycles. For the tests described here, four
factors limited the amount of regeneration achieved; (1) the
self-imposed requirement to follow the standardized driving schedules
(which required some use of the accelerator pedal during coast since
the deceleration rate under maximum regeneration was greater than
allowed by the schedules (see pages 5-21 to 5-25), (2) the particular
motor base speed chosen by the vehicle manufacturer below which no
regeneration is possible, (3) the gears selected during the actual
test and (4) the recommendation by SCT to depress the clutch whenever
the brakes are used. The shift points recommended by SCT (see page
5-20) were used for all tests. This means the cruise portion of the B
cycles were driven in second gear, the C cycles in third gear, and the
D cycles in fourth gear. The corresponding motor speeds were 2300,
2290, and 2600 rpm respectively. The incremental motor speeds until
the base speed of 1800 rpm were reached, were 500, 490, 800 rpm.
Because of the relatively short coast times allowed, the drivers were
instructed not to attempt a downshift during coast. Downshifting may
have increased the regeneratiion energy (although even that may not be
true because of the time required to accomplish the gear change) but
the amount would be expected to be small.

Figures 7-1 and 7-2 show that significant fractions of the total
battery energy were consumed in non-motive portions of the B and C
schedules. During a single B cycle 17.3% (12.6 Wh) and during the C
cycle 14.0% (17.0 Wh) were used during coast, brake and idle. (Note
that the D cycle non-motive energy of 15.4 Wh is about the same
magnitude as for the B and C cycles but represents only 4.47% of the
total D cycle energy.) To first order the penalty of this non-motive
energy in terms of vehicle range can be estimated with the aid of
Figure 7-6, Figure 7-6 is a plot of the available battery energy
versus the average power level as derived from the J227a B, C, and D
cycle driving tests. (See Tables 6-~3 through 6-5.) If the SCT Rabbit
were turned off during coast, brake, and idle, then the average power
demanded would be reduced from 3.72 kW to 3.08 kW and from 5.45 kW to
4,69 kW for the B and C cycle tests respectively. The corresponding
new energy efficiencies would be 300 Wh/mi and 308 Wh/mi. From Figure
7-6, the corresponding energy available at the reduced power levels
would be 171 kWh and 14.3 kWh. Then the range which would be
predicted for the B and C cycles, respectively, would be 91.6 km
(57.0 mi) and 74.9 km (46.5 mi). Eliminating all the energy expended
for non-motive purposes would give a range extension of 16.8% for the
B cycle and 18.9% for the C cycle.

A more practical plan might be to eliminate only the energy
expended during the idle, thus keeping the vehicle electrically live
during coast and brake. An analysis similar to that above leads to an
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average power demand of 3.18 kW and 4.66 kW for the B and C cycles,
repsectively. The corresponding energy efficiencies are 310 Wh/mi and
326 Wh/mi, while the total battery energy available at reduced power
levels are 16.9 kWh and 13.9 kWh. The ranges predicted then are

87.9 km (54.6 mi) for the B cycle and 68.9 km (42.8 mi) for the C
cycle. Thus eliminating only the non-motive energy expended during
the idle periods (i.e., 10.7 Wh for the B cycle and 10.8 Wh for the C
cycle) would give a range extension of 13.2% and 11.9% for the B and C
cycles respectively.

C. COMPARISON TO OTHER ELECTRIC VEHICLES

A qualtitative evaluation of the Rabbit has been made by
comparing the range performance described in this report with the
results reported in Reference 5-1, where test results for 22 electric
vehicles are reported., The vehicles were tested specifically for the
purpose of assessing the state—of-the-art of electric vehicles in 1977.

Figure 7-7 is a plot of vehicle range for constant-speed
operation versus vehicle speed. The vehicles from Reference 5-1 fell
into two broad categories. The average of each of these two
categories is denoted by light dashed lines. The Rabbit range is well
above the average of the lower group of vehicles, and is only slightly
below the range of the best vehicles. Since no effort was made to
correct for the inevitable differences in test conditions and/or
techniques which exist between the results of Reference 5-1 and this
report, the comparison of Figure 7-6 is only indicative of relative
performance. In particular, the magnitude of the range difference
between the average of the four best and the SCT Rabbit must be used
with caution. However it does seem fair to conclude that the SCT
Rabbit is comparable to the best in the 1977 electric vehicles,

D. PROBLEMS ENCOUNTERED DURING TESTING
1. Motor Heating

Prior to the start of vehicle baseline testing, a motor
overheating problem was encountered during vehicle shakedown and
driver familiarization tests. On several occasions, the vehicle's
control logic limited the maximum current to 150A because of high
motor temperature., The limited current followed extended
accelerations or periods of cruise at speeds of 97 km/h (60 mi/h) and
was particularly noticeable where some upgrade was encountered.
Several fixes were attempted by the manufacturer, such as changing
control logic cards, and increasing the cooling fan speed. The final
modification was to change the temperature at which the motor cooling
fan is switched to high speed. Originally, the logic was designed to
switch the fan to high speed at 1000C (2120F) and limit the motor
current when the motor temperature reached 1150C (2390F). It was
determined by South Coast Technology, as a result of their own test
activities, that lowering the temperature at which the fan changes to
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high speed to 75°C (167°F), while leaving the current limit point
unchanged, would probably solve the problem. The change was
incorporated in the vehicle and no further motor over-temperature
problems were encountered during dynamometer testing,* although the
vehicle motor temperature comes within ‘a few degrees of the current
limit point during 88 km/h (55 mi/h) constant speed tests.

It was observed that during "D" schedule cycle tests, the motor
temperature exceeded the 115°C (239°F) setting at which current
limiting is to occur. This occurred during the latter portion of the
tests and did not affect the test outcome., At the time of the
occurrence of the high temperature, the vehicle was in the cruise,
coast, and brake portions of the schedule, and the maximum current
demand was less than the current limit of 150 A. Nominal current
demand during the cruise portion of a "D" schedule is about 98 to 100 A.
Also, near the completion of the 88 km/h (55 mi/h) constant speed
tests, as a higher current is demanded to maintain a constant vehicle
speed, motor heating becomes more evident and the motor temperature
increases to near the 115°C (239°F) current limit setting.

2,  Motor Failure

As part of the initial dynamometer and vehicle instrumentation
debugging process two 88 km/h (55 mi/h) tests were performed. These
tests showed a significant difference in vehicle range of
approximately 97%. Further investigation at JPL indicated the
possibility of a faulty motor. The vehicle was transported to South
Coast Technology for a more detailed examination and a decision was
made by SCT to exchange the motor with a new unit. After installation
of a new motor by SCT the vehicle was returned to JPL to start
baseline tests. SCT later found, after additional diagnostic tests,
that an electrical short existed in the armature of the faulty motor.

3. Controller Failure

During the idle portion of one of the C Schedule driving cycle
tests, the vehicle propulsion system shut down for no apparent ’
reason. The vehicle was immediately restarted and the test was
continued with no futher problems. An inspection was conducted on the
electrical system to assure that all connections were proper. No
obvious loose connections were detected. South Coast was notified of
the problem an§ their recommendation was to change the controller
logic card. Several tests were successfully conducted following the
replacement of the suspected faulty card when again the problem
occurred. After the second failure, the vehicle could not be
restarted and it was determined that the logic control power supply
card was at fault. This card was replaced and no further propulsion
system shutdowns have occurred,

*See note concerning Road Load Determination at beginning of report.
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4. dc to dc Converter Failure

Shortly after receipt of the vehicle at JPL, the dc to dc
converter, which is used for charging the 12 V auxiliary battery,
failed during an otherwise normal charge cycle of the traction
batteries. The unit was returned to South Coast Technology for a
failure analysis and repair or replacement. Since there were no spare
converters available, the test program proceeded using an off-board
charger for the auxiliary battery. During the course of the baseline
tests, the repaired converter was returned to JPL and installed.
However, after three charge cycles the converter again failed.
Consequently, all the tests described in this part were performed
without the on-board dc to dc converter and none of the energy usage
reported here includes that used for the auxiliary battery functions.
It is estimated that the auxiliary battery would consume less than 2%
of the total energy.

5. Brake Drag

During the course of the dynamometer tests it was noted that the
drag of the disc brakes had an unsuspected, deleterious effect on the
data repeatability., Further, the brake drag is of sufficient
magnitude to have a measurable effect on the vehicle range. It was
recognized that disc brakes do drag and an overt decision was made
before beginning the tests to accept the brake drag as an inherent
characteristic of the SCT vehicle. Implicit in this decision was an
agsumption that the drag would be repeatable from test to test. This
latter assumption has turned out to have been invalid, however it was
not of large enough magnitude to invalidate the baseline tests.
Because of the way the phenomenon appeared, some effort in terms of
special diagnostic tests was expended in understanding and
characterizing the problem. What follows is an account of the results
of these special tests.

The effect of the brake drag was noted during the 56 km/h (35
mi/h) constant speed tests and is discussed here in that context.
However, the effect was undoubtedly present during all tests. Since
the brakes are used frequently during the cyclic tests, the brake pads
are continuously repositioned and the drag effect was small, Since
the phenomenom was apparently time dependent, it was not observed
during the 86 km/h (55 mi/h) constant speed tests. Those tests were
shorter than the apparent critical time of approximately 3600 s.

It was observed during the 56 km/h (35 mi/h) constant speed
tests that a reduction in battery power from about 7 kW down to 6 kW
was occurring at approximately 3000 to 3600 seconds after start of the
tests, Figure 7~8 depicts a typical manifestation of the phenomenon.
Figure 7-9 is the same data as Figure 7-8, except the scale has been
expanded for better resolution. The large spikes in Figure 7-8 and
7-9 are a result of velocity adjustment by the driver and are partly
the result of the choice of times at which data were recorded. The
smaller magnitude, oscillation, which is particularly noticeable in
Figure 7-9, is a result of a mismatch between the signal filtering and
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the chopper frequency of the vehicle. (See page 4-6) Figure 7-10 is
the temperature of the vehicle's motor. The drop in motor temperature
from 124°F to 118°F correlates with the decrease in the power seen '
in Figures 7-8 and 7-9. The shape of the battery power time curve is
in marked constrast to the shape generally observed. Usually there is
a rapid decrease in the required power as the vehicle "warms up" and
this is followed by a more gradual decrease in power. Figures 7-11

and 7-12 show the "usual" battery power curves for two other, similar,
vehicles. As can be seen from these two figures, no major reduction

in power occured following the warm-up period.

A test was designed to eliminate (or implicate as the case may
be) the dynamometer itself as the source of the problem. This test
was conducted in the following sequence., First, a dynamometer
calibration was performed. This was followed by a dynamometer
coastdown of the SCT Rabbit (after an initial warm-up) while the
vehicle was in the high power mode (approximately 7 kW battery power
out). The vehicle was then operated at a constant 56 km/h (35 mi/h)
velocity until a decrease in power occurred, similar to that shown in
Figures 7-8 and 7-9, and the battery power dropped to about 5.7 kW.
At that point a second dynamometer coastdown with the Rabbit was
conducted. The vehicle was removed from the dynamometer and another
calibration of the dynamometer was performed.

The two dynamometer calibrations repeated within 1% of the
results of similar calibrations which have been conducted over the
past two years, On the other hand, the vehicle coastdown times, as
shown in Table 7-1, exhibited a large variation.

Table 7-1. Dynamometer Coast Times

88 to 72 km/h 64 to 48 km/h 32 to 16 km/h
(55 to 45 mi/h) (40 to 30 mi/h) (20 to 10 mi/h)

High Power ( 7 kW) Mode 17 s 22.3 s 31 s
Low Power (5.7 kW) Mode 18.5 8 26.2 s 42 s
Difference 8% 15% 26%
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Figure 7-8. SCT VW Rabbit Dynamometer Test Results - Battery Power
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Figure 7-10. SCT VW Rabbit Dynamometer Test Results - Motor Temperature
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The conclusions from the above tests were:

(1) The chassis dynamometer was not the source of decreasing
power phenomenon,

(2) The decreasing power demand was independent of the
vehicle's electrical system.

(3) The reduced power demand, with continuous operation, is
uniquely attributable to the vehicle, but the specific
source could not be identified from these tests,

The vehicle was instrumented with thermocouples on the wheel
bearing housings, brake calipers, transaxle bearings, and the
transmission, A subsequent 56 mk/h (35 mi/h) diagnostic test was
performed. The results showed a close relationship between the brake
caliper, wheel bearing temperafures, and the occurrence of the power
reduction. Figures 7-13, 7-14, 7-15, and 7-16 show the brake caliper
and wheel bearing temperature in comparison to the battery power.

To confirm that the source of the problem was indeed the brakes,
the brake calipers were removed and another 56 km/h (35 mi/h) test was
conducted. The results clearly indicated that the disc brake drag was
the cause of the reduced power phenomenon. Figure 7-17 shows the
power out of the battery with the brakes removed. Further, note the
significant difference in power required from the battery with the
brakes in place (Figure 7-8) and when removed (Figure 7-17). No
further diagnostic tests were performed and the brake calipers were
re-installed for all remaining vehicle tests,
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ELECTRIC AND HYBRID VEHICLE PROJECT
DYNAMOMETER DATA SHEET Page 1 of 2

JET PROPULSION LABORATORY
Cdlifornia Instisuse of Technolog:
4800 Qak Grove Dr. / Pa.mdena Calif. 91103

venicle_ SCT- VYW At ~-9-79
TYPE TEST DRivirg Cyel & #p' BATT.TYPE Pb-A £V-130

TESTNO. _ O® b , TAPENO.B 6122  PARITY ERRORS YES - NO
DRIVERS R F | INSTRU __ D P, RE

PRETEST DATA )

DYNOIHP __ & . 2 0, A0 __ 7 .4 2, INERTIA WT 3¢25 18s
ODOMETER _.1_0.L_j_5 MM, TIRE PRESSURE L. £ @ .0, R.50.0

BATTERY TEMPS: 1jzg_ ‘%67— __(87)_ 4_%%_ 5%_0,:

LIFT PRESSURE ]2 . 001G, AVGBATTRRYS.G. / 2. 9 7 . 5

TEST START TIME ,  AMB TEMP 7Y oF
. (164)

POST TEST DATA

ODOMETER __ 2 & 2 ) . 2, TIREPRESS L. 54 .0,r57.5%

NO. CYCLES , TIRETEMPS L. /)9 . ,R./23._ °F

LIFT PRESSURE /2 . O PSIG, AVG BATTERY S.G. _L_L_L:'_ ya

MILES TRAVELED (ODOMETER) 2 5 . &

MECHANICAL COUNTERS:

_jT].A)_QﬂKWH,EMI 8 .56G «xwH,a80 9] . 9AHEFY50. 5 wH

(2A) T (3A) 4aAy
2 _Ge ]2
EBI .2 b KwH,EMO _ KWH, AB .
__(]B)__Q_ (232(!L o —<§§)L e
I :
IDAC DATA
BO(560) 9 . O Y & kwH  ABO (565 . AH
EBI (561) . 2 4 0 "7 KWH  ABI (566) . AH
EMI (562) ____8_ 5 6 ) KWH DISTANCE (57) 2 85 . § OM
EMO(563) . 2 (@ 5 & KWH  ELAPSED o
(564 .Y & 0 o KWH TIME (2020 5 3.9 MN
COMMENTS

7€sT TerminaTed Wherr veMiche waS ja

EXCceEss o% 2 (Tuwod) Se¢. LaTe To Qzth

NOTE: NUMBERS IN ( ) ARE IDAC CHANNELS OR MECHANICAL COUNTER NUMBERS

Figure A-l. Electric and Hybrid Vehicle Project
Dynamometer Data Sheet



"’9 Page 2 of 2

ET PROPULSION LABORATORY
California Institute of Technology
4800 Ouk Grove Dr. / Pasadena, Calif. 91103

POST TEST RECHARGE DATA

pare G- 9- 79 PROCEDURE DATE

N d{d A\
TYPETEST D TESTNO. _ 006 TAPE NUMBER R G ) 22
TYPE CHARGER CM R3S 11 & , CURRENT LIMIT 28. AMPS
VOLTAGE ADJUST A /Y lo _VOLTS, B VOLTS

END CHARGE TIME

MECH CTRS AT END OF CHARGE:

EBIR j_%A.)_L_g_ﬁ_KWH, ABR | | & .57 A4, ECrR : KWH

(6A) T Wl T
CALCULATIONS

MILES PER KWH BATTERY = 2 . 8 S 2 MILES (DISTANCE/EBO)
MILES PER AH BATTERY = 0. 2 8 © 7 MILES (DISTANCE/ABO)
MILES PER CYCLE = 0.9 9 2 MILES (DISTANCE/CYCLES)

AVERAGE SPEED = == MPH (DISTANCE/E.T.) 60
BATTERY AH EFFICIENCY % (ABO/ABIR)

BATTERY KWH EFFICIENCY 5 % (EBO/EBIR)

WALL KWH EFFICIENCY % (EBO/EBCIR)

e
wjo
N
o

COMMENTS

130 WRS.  STaaT cwagsk cycle ¥ 3

NOTE: NUMBERS IN ( ) ARE IDAC CHANNELS OR MECHANICAL COUNTER NUMBERS

Figure A-1. Electric and Hybrid Vehicle Project
Dynamometer Data Sheet (Continuation 1)
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7=V

For Section IV of JPL Procedure EHV 200.01

1. Vehicle Under Test: SC_T Ro\\)\o |'T—Serio| Number: 179 341148] 2. Date: 4- s - 77

Data Sheet 1.
(Best Effort Acceleration)

3. Test Number: 17(
4, Vehicle Odometer. Readings
5. Fifth Wheel: Contact Force

Tire Pressure

6. Weather Station Start Temp

Start Humidity  (Step 4)

Barometer

Driver: R, FReeEMman
Starting (Step 6) /88 S .8

Recorded By: 7/,

Shainr

End (Step44) /9/4. T3

Starting (Step 20, Prep Section) 20 Lbs
End (Step 48) 20 Lvs
Starting (Step 20, Prep Section) 45 psi
End . (Step 48) H9 ps;
(Step4) __G@"F EndTemp  (Step 50) g] °F

58 o End Humidity (Step 50) 28 %
(Step 4) 20.0%  Barometer (Step 50) —_—

7. Tire Temperatures and Pressures:

_ Prep Section (Step 6) Start (Step 4) End (Step 44)
Location Temperature | Pressure Temperature Pressure | Temperature Pressure
Left Front @8 32 | 70°Fl 335 | 78°F 35
Loft Rear 63 36 69 | 380 | 73 40
Right Rear ¢8 30 ‘72.2 '37. 5 783 38.5
Right Front 08 32 72.3 3%.5 80. 5 34.5

Time Read _©Z PP Time Read YYD L Time Read /3 2y
Track Temp N/A Track Terﬁp 79.5 Track Temp 36 . G

8. Shift Point Speeds Used Step 22:

First to Second /7 MPH,  Second to Third 24 MPH
Third to Fourth 3@ MPH,  Fourth to Fifth M MPH

9. Vehicle Weight as Tested 3 Q 00 Lbs
Figure A-2. Data Sheet -- Best Effort Acceleration
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JPL Proc EHV 200,01

Data Sheet 1, (contd)

For Section IV of JPL Procedure EHV 200.0! (Best Effort Acceleration)

Cnboard Instrumentation (columns are listed by run number)

Run 1 Pre Run 2 Pre Run 3
Measurement Prsetszgc Slfgp w E w E W E
Time Hop V316G [ 123 (10128 (1132 1145 [ W p[\\50
Bat W=h Out| N/A N/A
Mot W=hOut] N/A N/A
Bat A-h N/A N/A 15.07 110.4911456 119.56 [2W.85 [28.84 [33.20 |[39.p%
Mator 1 T 238175 | 89 [ % 91 [leo 1o 1105 (109
Motor 2 T 74 75 20 1 92 195 1499 1111 13 W7
Bat 171 7l 120 122 [ 789 199 126 [ 26 | 727 | 78
Bat 2 T 72 1?22 174 {95 | 725 | 27 78 178 179
Bat 3T 22 |23 1 7Y [ 26 | 726 | 28 | 238 29 | &0
Baf In 1 92| > 89 | 77 $ [ 23 92 1 91 [ 17
Bat Out T 74 30 35 | %l 32 | 41 (¥ 3¢ | q0
Heat Sink 1 25 (28 184 [ 49) |41 q2 [Joo [Joo [Jo3
Motor Air T @9 e = — — — -~ — —
Spare T
Wind Speed 0~5 10-5 | 0-410-510-3 |o-l |0-3 [p-9
& Direction E s | 3 S S |{SE SE |$5¢
Pre Run 4 Pre Run 5 Pre Run 6 Pre
Measurement W E W E " E
Time WSS 11200 0200 1204 [12v8 11229 [J232 1238 | 1238104
Bat W-h QOut .
Mot W=h Qut
Bat A<h W68 (9760 52.87 [59-9G 6460 [69- 85(74.99 [$2.98 [8).42[q 1 <
Motor 1 T WL g NG [vs [ | Wg Wy Thwe ro ThWwe
Motor 2 T V23 (25 14271131 14130 [130 1123 [ 3x1)39 1 432
Bat 1 T g 130 |3 9% 2 {93 [ 35 |85 | #s 29
Bat 2 T 21 3L | & 24 y {35 /] $7? [¥1 <
Bat 3 1 3] 82 |23 184 | 84 | 25 | 86 | 3¢ | a7 | €8
Bat In T 73 29 24 173 N7 24 75 [ 76 34 22
Bat Out T a3 2 93 1% 83 143 | 39 (€2 [ 43 A%
Heat Sirk T 110 [ e 118 ink 116 | 123 12V Tzl 1726
Mofor Air T — — — - — — _ - - —
Spare |
Wind Speed [ 0-Y4 | O |0-410-7 l0-3 [0-G[p-"1 [5-7 10-9 1 0-3
& Direction SE SE SE Ky Y S s s TS

Figure A-2. Data Sheet 1 -— Best Effort Acceleration
(Continuation 1)



JPL. Proc EHV 20001

Data Sheet 1. (contd)

For Section IV of JPL Procedure EHV 200.01 (Best Effort Acceleration)

Onboard Instrumentation (contd)

Run 7 Pre | Run g Pre Run 9 Pre | Run

Measurement w E A" E w E w E
Time ]S 11259 11306 11308 V314 [1325 {1330

Bat W=h Qut

Mat W-=h Out 1

Bat A=h 99,49 1)oy.93 1111,99 1)17.3 (e 1122.94]130.32 ] | 356!

Mator 11 3 1420 |2 L@ 1In 1nwe D6
Motor 2 1 (33 T3 [a32 137 [U32 1131 |]32

Bat | T iy g% 849 q¢ 941 q3 143
at 2 | ] 9 9! 92 | 43 145 95
Bat 3T 38 39 140 | 91 92|43 a;
Bat Tn T 74 3 74 178 1.9 723 177
Bat Qut T 2 194 83 | 5 1 ¢g 84 [ ]5
Heat Sink ' {123 1122 1)2% 172y 123 | /27 {26
Motor Air T
Spare |

~Wird 3peed 160 102 1910l 3 109100159
& Direction S S oW [sw [sw ] & [sSW

Run | pre Run Pre Run Pre Run

Measurement w E W E W E W E
Time

Bat W=h Qut
Mot W=h Out
Bat A=h
Motor 1 T
Motor 2 T
Bat | T
Bat 2 1
Bat 3 T
Bat In T
gat Out |
Heat Sink T
Motor Air T
“Spare T
Wind Speed
& Direction

Figure A-2. Data Sheet 1 -—- Best Effort Acceleration
(Continuation 2)



Data Sheet 2.

For Section V of JPL Procedure £XN 200.0) {Coastdown Tests)

1. Vehicle Under Test: SCT QABSI T Seriol Number: [7839]14 8) 2. Datee & -4-77
3. Test Numbers: 2 Driver: €, Fereeman Record by: 7. Sha'ir—
4. Vehicle Odometer Readings: Start (Step 6)  J82AWN. L End (Step 60) 847, 9
5. Fifth Wheel: Ceontact Force Start (Prep Sec 20) 20 Lvs End(Step54 229 Lbs
' Tire Pressure Start (Prep Sec 20) Y<S psi End(Step54) HE oS¢
, - t Y
6. Weather Station:  Start Temp (Step 6) G4 End Temp (Step 58) V4
' Start Humidity (Step6) SO End Humidity (Step 58) V5%,
Barometer (Step 6) : Barometer (Step 58)
7. Coastdown Data Note: The data is in two sets. The first data set is for a release speed of
57 mph. The second set is for the lower release speed (approx 35 mph)
Run Number i 2 3 4 5 6 7 8 9 10
DATA SET 1 Run Dlrec-tion w E w E w E w E W E
~ Release Time 835 |0859 icA05 | 0 |91l lv920 1095211007 11914 | (018
RELEASE WindSpeed | 0 |0 [ 3 |7 |2 |2 |2 |2 |20
SPEED MPH - Wind Direction | — — S E S S SE S £ -
Ambient Temp | @ |67 | 6 |67 167 167 167 164 169 |79
Run Number 11 12 13 14 15 16 17 18 19 20
DATA SET 2 Run Direction w E W E W E W E w £
RELEASE Release Time 092V (092916933 [0937|09¥2 {0946 1030 1034 [103% | 1ovY
Wind Speed ) 2 2 2 jo-NJa-3 )2 1o Jo-M\}| 3
SPEED 35 MPH Wind Direction |SWw |\w |5 Isswls | £ [W[—[su]s
Ambient Temp 147 | L7 |7 |67 |67 | 8 |70 |73 |74 |73

Figure A-3. Data Sheet 2 —-- Coastdown Tests
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Date Sheet 2. (continued)

8. Tire Temperatures and Pressures:

Start (Step 18) End (Step 54)
Location Temperature Pressure Temperature Pressure

Left Front Gy .5 °F 24.5 79M°F | 35, 5
Left Rear Gl .5 39.0 “Hg,Y 39.5
Right Rear e5. b 39.0 0.8 39.5
Right Front ¢3.5 24.0 9.3, 35.5

Time Read 0¥30 Time Read [19 =

o .
Track Temp 69 F Track Temp 1.5
9. Comments:
Figure A-3. Data Sheet 2 ~— Coastdown Tests (Continuation 1)
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RECORDED DATA PARAMETERS

The attached tables contain the abbreviations used for column
headings in the Tabulated Chassis Dynamometer data output located in
Appendix C. Included are the equations used for the calculated data.

The table columns contain:

COLUMN

SYMBOL

PLOT

CODE

DESCRIPTION

The column number, from the left, that the
abbreviation occurs.

The column heading symbol, or abbreviation.

Equals YES if this is a default plot parameter.
Note that all parameters can be plotted.

Equals I if an IDAC data; equals C if a
calculated parameter,

Give a description of column contents,

including equations if this is a calculated
parameter.

B-2



Table B-1. Part 1, General Parameters

Column Symbol Plot Code Description

1 RUN NO 1 - Test run number

2 EB NO 1 Emission bench number. Equals
0 for electric only cars

3 TIME YES 1 Elapsed time since start of
recording

4 VEL YES 1 Vehicle velocity

5 DIST YES I Distance traveled

6 HPDYNO YES 1 Dyno absorbed power

7 HPROAD YES c Road load powers; =
HPAERO + HPROLL

8 HPIW YES I Inertia weight power

9 HPAERO YES c,I Aero hp = (VEL/50)3 x
HP aero @ 50 mi/h 1f
given, else = HYDYNO

10 TPOS NO I Carburetor throttle position,
: not used
11 APOS NO I Accelerator pedal position,
not used,
12 ~ Dss YES I Drive shaft or half axle
speed
13 PBO NO 1 Battery power out, hp
14 HPROLL YES C Rolling load, = RDL50 =
(RDL15 - RDL50) (VEL-50)
(15 - 50);
where RDL50 = rolling load at
50 mi/h, 1b
RDL1S = rolling load at
15 mi/n, 1b
15 DTEFF YES C Drive train efficiency = HPROAD
PBO-100
16 %AERO YES C HPAERO/HPROAD * 100
17 %ROLL YES - C HPROLL /HPROAD * 100




Table B-2. Part 2, Energy and Power Parameters

Column Symbol Plot Code Description
1 RUN NO I Test run number
2 TIME YES 1 Elapsed time since start of
recording

3 VEL YES 1 Vehicle velocity

4 EBO YES I Energy out of battery

5 EBI ‘ YES I Energy into battery

6 EMAT YES I Energy into motor armature
7 EMAO YES I Energy out of motor armature
8 EMF YES I Energy into motor field

94 BTAMPO NO 1 Total A/h out of battery
108 BTAMPI NO 1 Total A/h into battery
118 BCHGP NO I Charging power into battery
12 PBO YES I Power out of battery
13 PBI YES 1 Power into battery
14 PMAIL YES I Power into motor armature
15 PMAO YES I Power out of motor armature
16 PMF YES I Power into motor field
17 MSPD YES 1 Electric motor speed
18 GRATM YES C Motor speed/DSS

2 Not operational




Table B-3. Part 3, Voltages, Currents, and Temperatures

Column ‘Symbol Plot '~ Code Description
1 RUN NO I Test run number
2 TIME YES I Elapsed time since start

of recording

3 VEL YES 1 Vehicle velocity
42 BCHGV NO I Charging voltage to battery
BV © YES I Battery voltage
6 MAV YES I Motor armature voltage
7 MFV YES I Motor field voltage
8 BCHGA NO | I Charging current to battery
9 BA ’ YES I Battery current
10 MAA YES I Motor armature current
11 MFA YES I Motor field current
12 TBATI YES I Battery temperature #1
13 TBAT2 YES 1 Battery temperature #2
14 TBAT3 YES I Battery temperature #3
15 TBAT4 YES I Battery temperature #4
16 TBATS YES I Battery temperature #5
17 TCONT ~ YES I Controller temperature
18 TEM1 YES I Electric motor temperature
#1 (external)
19 TEM2 YES I Electric motor temperature
#2 (external)
20 TEM3 YES I Electric motor temperature
#3 (external)
21 ABV YES I Access battery voltage

4 Non operational, invalid numbers
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APPENDIX C
SAMPLE OF TABULATED DATA

The following data are portions of a single schedule D driving
cycle recorded at the 40% depth of discharge level. The data is
presented in two sections with each section consisting of three parts.,

The first section consists of a small portion of the idle period
and all of the acceleration portion. The second section includes the
last of the cruise portion and all of the coast and brake segment of
the schedule D cycle.

The header terminology utilized in the tabulated data is

described in Appendix B; Table B~1 Part 1, Table B-2 Part 2, and Table
B-3 Part 3.

Cc-2



PART 1

ACCELERATION



-0

IDAC TAPE A6j22R

TAMB o

74,085 DEG F

RUN EB TIME

Wt Wl 13 Al Wt Lt Wl 02 ol 403 d b Lo s B0k Laf Aol fot U8 1o? tal L0 bt 468 Lol Lod f0d Lo Lof Wl L) it Wt 8 Lo 1o 1ol 40 B0 1 Lod ted el (ot o6 &t st Ot

OO0V O0ODOO OO0V ODODVDOOROOODOOODOOORSLODOODTOIIOOOC

SEC

1809,2
1809,3
1809.4
1809,4
1809,9
1809,6
1869.7
1809.8
1809.%
181000
1810e!
1810.2
181043
181043
181004
1810,%
1810.6
18107
181008
181069
18110
184441
183128
1811¢2
181163
18311.48
18119
181106
§831.7
1811,8
1811.9
181260
183201
18§21
1812.2
1812,.3
181244
1812,5
1812,6
1812.7
1812.8
1812.9
1813,0
1813,0
181%.1
1813,2
1813,3
1813.4
1813,5
1813.6

VEL
MPH

200
00
200
000
000
000
090
109
1032
1,56
2e82
2043
2.78
3,09
3.50
3,89
§,34
4,80
5029
5.82
6,514
Told
756
7.8%
8,093
8021
8.32
8,414
846
8,63
8,85
991“
Q.44
9,78
10015
10053
10,90
11,28
11.58
11092
12.20
12,47
12,73
12,99
13,24
13.50
13.75
13,98
14,21

TEST NO,

PAMB m {4,123 PSIA

DIgY
MY

3,087
3,087
3,087
3,087
3.087
3,087
3,087
3.087
3,087
3,087
3,087
3,087
3,087
3,087
3,087
3,087
3.087
3,087
3.087

) 30065

3.088
3,088
3,088
3,088
3,089
3,089
30,089
3,089
3.089
3.0°0
3,090
3,090
3,090
3.091
3,091
3,098
3,098
3,091
3,092
3,092
3,002
3,093
5,093
3,093
3,094
3,094
3,094
3,095
3,098
3,098

6

HPDYND HPROAD HPIW

HP

200
200
500
200
000
00
200
200
000
200
000
000
000
200
00
s 00
:00
+00
200
200
«00
e 00
201
a0l
001
Y1}
0014
601
001}
001
00}
201
001
001}
¢02
208
008
«02
02
03
03
03
.03
+OH
004
.04
204
« 05
005

WP

00
000
000
200
000
200
odd
013
olb
019
PY Y
089
029
033
o 37
082
o U7
32
57
063
s 70
078
086
091
-1
« 97
299
1000
108
1002
104
1007
1ei0
1044
1618
1,23
1.28
133
1,37
1od2
$e46
150
1,54
1,57
1,64
1,64
1,68
1.74

174

1,78

WP

200
200
200
200
200
200
e0°®
el
aid
e20
223
031
30
o84
3%
267
078
091
1.02
1018
$1.23
1038
151
1060
1a66
1067
1.06
123
1002
88
280
089

1.0

1o16
1034
1,50
1065
178
1,90
1496
199
2001
2,01
2,00
1,98
199
1,98
1.96
1,96
1e99

nNAY 160

09166118 8ITE NO,34.0 . toac 83VEs= ¢
TEST DATA STARY 09346322 REL HUM m 26,31 INWGHT.&8 362%,
HPAEROD TPOS aP0S ©DSS £80 HPROLL DTEFF SAERDO XROLL
HP X X RPM HP HE X .
000 o0 20 s0 3,86 200 ¢00 200 000
00 el o0 el 4,814 000 00 200 e 00
,00 go 90 90 5.93 gOO 900 000 000
000 0 00 a0 7,95 200 a 00 200 c00
000 o0 o0 00 9,70 200 000 000, 200
o 00 00 e 0 s0 310,62 000 <00 000 00
000 00 o0 29,8 11,00 el 099 e 08 89,96
000 00 00  Ti4:.7 11,21 e13 117 006 99,94
000 00 00 425,38 11,55 016 1037 209 99,94
200 00 o0 20%.7 12,28 e1® 153 212 99,88
00 o0 o0 18161 13930 028 166 .17 99,8%
000 00 .0 39305 ‘“905. 925 1.61 022 99075
000 o0 00 190,18 14,38 29 2002 ¢29 99,74
000 o0 o0 336,4 14,80 033 2e21 037 99,63
000 o0 20 314,9 1%.60 037 2037 2«88 99,52
000 o0 o0 25066 16,70 eld2 2s5% 001 99,39
eOO oO .0 24036 17056 .ab 2065 970 9932“
.oo 00 Uo 22Q°! 18119 351 2065 .9“ 99.06
s01 00 a0 246,7 18,87 s S7 3.04 1,15 98,88
001 00 00 2613 19,58 062 3,23 1040 98,60
001 s0 o0 30601 20936 g68 35“2 1969 95.31
002 00 00 372.4 21.96 076 3.5% 2012 97.88
202 0 20 392:.9 23,18 283 369 2.5%4 97.46
003 o0 o0 U105 22,95 088 397 2:85 97,15
003 00 o0 428.1 21,47 0914 4.39 3207 96693
203 0 o0 433.,9 19,34 294 5:00 3s228 96,78
003 20 00 47%5.,8 17.28 9% 5,72 3:35 96065
203 e0 e0 508,0 15,26 897 &.56 30448 96,56
e 04 0 o0 W91.4 13,40 098 755 351 96,49
0 04 s0 o0 WBU.6 12,45 98 8018 356 96,44
004 o0 e 4709 12089 1400 8407 3070 96030
0 04 00 o0 U9T7.2 14,06 1e03 7059 3,88 96412
005 00 «0 548.9 15,95 ie06 6.92 Ge3 95,87
005 o0 00 S42.,1 17:.92 109 6037 dolly 95,59
206 o0 o0 5382 19,99 1013 5:93 UaT2 95,28
06 o0 00 547,0 22,08 1017 5.58 507 94,93
007 o0 00 605,5 24,36 1e21 526 S5e48 90,55
08 o0 a0 632,8 26,22 1029 S.07 5,83 94,17
o 09 0 o0 628.9 27,35 129 S.03 6,19 63.8¢
209 0 o0 630,8 27,79 1633 S5e10 6,55 . 93,45
10 o0 o0 690,33 28,06 1,36 Selt be%2 93,08
okt o0 e0 708,88 28,34 139 S.29 7e23 92477
12 o0 0 T03,0 28,61 1,42 5.37 7.54 92.46
12 o0 0 T07.8 28,58 145 S5,.%0 7.84 92,16
o13 0 0 759,55 28,52 1048 5.64 8,15 91,85
old o0 0«0 T758,5 28,72 1.50 S5.72 8,48 91,55
o15 o0 e0 T749,8 29,09 153 S.77 8,76 91,24
slb o0 o0 B02.4 29.15 156 5.87 9,07 9093
016 0 o0 810,2 28,94 158 6,03 9,36 90.64
al? o0 20 79%.6 29:03 1e61 6012 9,65 90,35



-2

10AC TaPE as122R

TaMB =

RUN EB

Wl Al ol Ut ted U Wl o Ut el Lot d tod 18 Aef ol Lt ot Lol Al Aol Lol Lot Aok Lol W8 Lol el st L08 ll Gef R Lol Lol ol Aol Af Gol L Mot At Lot Mot Lof Wl o Od Ut b

QOO0 ONVDOOOOOODOOODOOOOOLLOLOOODOODOROORDROOOLODODODOORODOOOO

73,900 DEG F

TIME
SEC

1813,7
1813.8
1813,9
1843,
181440
1814o}
1814.2
18143
1814.4
1814,.5
181446
181447
1814,8
1814,8
1814,9
181%5.0
1815.1
1815,2
1815.3
181S.4
1815.5
1815,6
1815.7
181%,.7
1815.8
1815.9
181 6.0
1836,1
i8i6.2
1816.3
181644
1816,8%
181646
1816,6
1816,7
1816,8
15‘6.9
1817.0
1817.2
181743
181744
1817,S
1817,5%
1817,6
1817.7
1817.8
1847.9
18180
1818,1
1818,2

VEL
MPH

14,44
14,68
14,94

§15422

19,493
15.74
15,94
10,16
16,38
16,22
15,67
15,29
15.10
15,04
15.25
15.77

16,11 -

16,44
1696
17.84
17.84
19,03
19,07
19,15
19,28
19,44
19,62
19,80
§9.8%
20417
20437
20,56
20,75
20.93
2110
2129
2146
210#4
21099
22.17
22,35
22,52
22.70

22.85%
23,02

2]

23,19
23,35
23.52
23,66
23,78

TEST NO,

PAMB s 14,132 PSIA

DIsY
Ml

3.096
3,098
5.097
3,087
3,097
3,098
3.095
3.098
3,099
3,099
3,100
3,100
J.101
3.10!
3.101
3,102
J.102
J.102
3,103
3,103
3.104
3.104
3.105
3,10%
3.106
3,106
3.106
3,107
3,108
3.108
3.109
3.109
3,110
3.110
Y. 111
3,112
3,112

)

HPDYNO WPROAD

WP

«08
05
2«06
06
2 06
007
07
07
+08
o 07
07
006
006
#06
«07
207
«08
008
o0
10
12
o12
ol
el
13
13
13
034
14
oiS
o19
1S
olb
016
17
017
17
18
019
019
20
020
¢ 20
=28
« 21
22
22
23
« 23

HP

1,81
184
1.88
192
1.96
1,99
2.03
2406
209
2407
199
1.93
190
1.90
1,93
200
209
d¢10
2.18
€32
2432
2,51
2.52
2.53
2.5%
2,58
2461
2.64
2687
270
2.74
2.77
2084
2.84
2.87
290
2493
2496
3403
3.06
3,09
3.13
3.16
3.19
3,22
3,25
3,28
3,32
3.34
3.7

MpIW
HP

194
§95
1.99
2.03
2406
2407
2.06
2:07
2.04
1ol

26
«s27
..59
-.67
welb

58

88
1028
2.0¢
324
.24
3.20
2,85
2470
2.56
2447
2.42
2440
2:18%
2+32
2431
2.28
2.27

2429 .

2023
€419
2015
2417
2414
2.1%
2.12
2.12
2041
2+10
210
2,07
2406
2.05
2.04
1477

DAY 160 09146118 SITE NO,%4,0 1DAC SIVEm 4
TEST DATA STARY 09346122 REL HUM m 26430 INWGHT .2 3629,
HPAERO TP0S aPOS8 DSS PRO HPROLL DTEFF XAERQO XROLL
WP X X RPM WP HP X ,
l‘a .0 .0 8“0.& 29053 ‘,563 6;13 ?.°§ GG.G%
o19 o0 o0 85241 30.80 1065 5.98 10.25 89,75
«20 0 o0 B834,6 32,20 1068 S.84 1039 89,414
2! 20 o0 884,3 32,85 171 585 10.96 89,04
s22 0 e 8%8.% 33.22 174 S:.89 11,27 85.73
23 o0 «0 884,3 33,92 1e76 Se95 11462 88,38
024 20 0 932,17 33,68 1479 6,02 11493 88,07
25 00 o0 9321 33,52 1481 6,15 12.24 87,76
26 o0 o0 9204 33,42 183 6s27 1254 87,46
26 o0 o0 969.1 33,36 1482 6,21 1233 87,67
23 o0 o0 995,5 32,38 176 b.14 11,57 88,43
o2t o0 00 994,5 23,95 1272 8,07 11.06 88,94
2! 0 o0 964,33 11,50 1470 16,56 10,80 89,20
20 «0 0 997,.7 S,46 169 34,69 10,72 89.28
Y3 00 o0 893,1% 4,09 1a71 47,08 11400 89,00
23 «0 0 90747 8,81 1a77 22,74 11470 88,30
25 00 20 909,77 $3.81 1480 14,87 12,17 87,83
27 o0 e0 FUS .6 18410 188 1162 1206: 87.37
29 o0 o0 S6%.1 22.83 {14829 Q.86 11.346 B8H.64
34 o0 o) 975,0 28.78 1.98 8.06 14,62 85,38
« 34 o0 o0 975,0 28,78 198 8,06 14,62 85,38
3 o0 o0 1090,0 34,14 2010 To36 16,80 83,60
Y 3! o0 o0 11271 34,77 2410 T.25 16,45 83,55
o2 o0 «0 1119,4 35,13 201t Te2l 16458 83,42
o 43 o0 o0 1122,2 335,086 2413 7:28 16,77 83,23
ol 0 o0 1130,0 34,79 IS Ted2 17,02 82.98
oS o0 o0 1116,4 3U.T76 2416 Te81 17,29 82,74
b o0 «0 1187,3 34,84 2.18 TeS8 1757 82.43
48 PY) o0 11368,8 34,77 2020 T¢69 17:,86 82.14
ko o0 00 11881.,7 34,44 ce2¢ T.85 18,14 81,88
5t 0 00 1170,0 34,28 223 Te99 18,45 81,55
52 Y] +0 1198,3 34,30 2:39 8,08 18,75 84,25
53 o0 0 1190,5 34,39 2427 8.17 19,04 80:96
-1 0 0 1216,8 34,09 2429 832 1932 80.68
36 o0 o0 1222.6 33,74 2e3¢ 8,50 19,58 80,42
258 s «0 1236,3 33,68 2¢32 8,61 19,88 80,812
59 o0 o0 $244,1 33,78 234 8,68 20415 79,85
L3t 0 o0 1249,9 33,74 2¢36 8,78 20044 79,56
b4 o0 0 12714 33,52 239 9,03 20099 79%.0!
065 o0 «0 12688,0 33,79 2e41 9:05 2127 78,73
o867 0 o0 1291,9 34,08 2643 9,08 2156 78,44
«68 o0 «0 1305.5 33,96 2444 9,20 2183 78417
e70 o0 o0 1318,4 33,74 2046 9.36 22412 7T7.88
PR A! o0 o0 1325.0 33975 2.“7 .44 22.36 T77.64
73 o0 «0 1336,7 34,00 2449 QedT 22465 TT.35
.75 0 o0 1344,% 34,00 2,51 Y4586 22451 77408
76 «0 o0 1359, 33,73 252 9,73 23,18 7682
78 0 «0 1829.3 33,56 2454 9.88 23,44 76,56
l7° .o .0 1“50.5 33.69 2.55 9.92 23.67 76033
80 0 o0 1U08,9 33,83 2+56 9.95 23,86 7614



9-D

IDAC TAPE ast22R

TAMB =

RUN EB

Wi 1 WA G Wl 100 b7 Wl 10 A Ao Gl Gt el L0 Y Lot L 002 Gl L W 0 9 40 Bl LA Ut U6 ol L G 0 TR W o D Gl W08 (ot W0 T L0 W8 (o G 1T el U U

D Oo0OO0OOROOLORCOOLOOROOOOOLDDIOIOTOOLOOROOLOOOOOOLOOLVOOOOOOO O

73,993 DEG F

TIME
SEC

1818,3
1818,:¢
1818,4
1818,.%
1818.6
1818,7
1818,8
1818:9
$181900
181914
1819,2
1819,3
1819,3
1819,4
$819,.5%
1819,6
1819.7
1819,8
1819.9
182040
1820.!
182002
1820¢2
182003
182044
182005
1820.6
182007
1820.8
182009
182140
182101
182161
18212
18213
1821,4¢
1821,.%
182100
1821.7
18218
18219
182240
1822,0
18221
1822.2
1822.3
1822.4
1822.5
1822.6
1822.7

VEL
MPH

23,44
22.83
28,44
22,20
22016
22054
23200
23,34
23,63
26,13
248:90
25,26
23,33
25.44
25,55
2%.67
25,82
25,97
28410
26026
26,42
26,97
26,73
2@937
27003
27018
27.34
2749

" 27062

87677
2792
2Bo 00
28,20
28,33
28,48
28,63
28,76
28.90
2903
29017
29,30
29 .44
29,58
29.70
29.82
29,96
30,09
30022
30,34
30,48

TEST NO,

PAMB & 14,125 F3Ia

DISY
M1

3,121
3o121
3,122
3,122
3,123
3,123
3,128
3,124
3,4a8%
30126
3,186
3.127
3,128
3,128
3,129
3,129
3,130
3,131
3,131
3,132
3,133
3,134
3,134
3:,43%
3.136
3,136
30137
3,137
3,138
3,139
3.840
3.140
3,144
30542
3,143
BQIQB
3,144
3,344
3,145
3,346
351“7
3,148
3,748
3,148
3.15%
3,151
3,15%
3,182
3,153
3,153

&

HPDYNQ HPROAD

HP

128
020
ol9
o1®
019
021
€2
023
024
226
028
a 28
028
229
029
030
030
230
031
032
032
o33
.3@
2 3%
238
036
37
37
038
36
039
e840
o 80
LS
ol
LY
043
o 43
Ry
oy
o 45
043
o 46
047
oH47
Y:
o W9

HP

3030
3018
3eit
3.07
Io06
3,13
3.22
328
3,34
3,84
3,59
3,87
3,68
370
3.73
3,78
3.78
3.82
3,84
3,88
3,94
3,95
3,98
o018
4508
4,08
441
4015
4,48
4e21

4025

40,31
4034
4438
do4§
Ud,45
(Y]
4,51
4,54
4,37
aobl
4064
4,67
470
4,74
4,77
4,80
4,83
4,87

HPIwW
P

065
@007
9363

2io01
9398
@e i

53

95
1025
2,07
3200
2,74
2059
248
2,38
2033
2029
2225
2:23
2,22
2022
2019
2018
2017
2016
2019
2613
2018
2014
2640
€si
2:07
2007
2¢053
2.0%
2003
2,03
2s014
2e02
1099
198
1099
196
1.95
1695
1:93
1.92
1,91
1,90
1:90

nAY 160 09146118 SITE ND,24,0 1DAC 81TEam 4
TESY DATA STARY 09846122 REL HUM B 26,29 IN WGHT,.,s 3625,
HPAERQ TPOS APOS DSS pRO HPROLL OTEFF ¥aERC XROLL
W % X RPM HP WP % .
o 77 el 0 146,77 31,76 2053 10,38 23,27 76.7%
o 74 o0 o 1368.9 25,20 247 12:63 22,33 77,67
007 o0 0 1352,3 15,39 2043 20,21 21,70 78,30
265 el o0 1304,S T.47 el 81,07 21633 7847
¢85S Ly e0 1319.2 3,85 2:4% 79:5¢ 21026 78,74
268 PRy o0 1291,.9 6,75 2:04 06,37 21.87 78,13
o738 80 s0 133%.8 14,086 2049 22,88 22,61 77,39
a8 80 o0 13309 20,79 2032 15679 23.15 T6,85
o7 o0 00 §426,4 25,89 2655 12089 23,62 T6.38
o84 00 o0 10446,% 30,69 2260 11,20 24,44 735,56
092 LX) o0 1470,3 34,20 2067 10,50 25669 74,34
296 o0 0 31486,0 35,29 270 10,39 26,28 73,72
097 o0 a0 1488,8 36,19 271 106018 26,42 73,58
98 o0 00 149606 36,52 272 10014 2657 73,43
1,00 114 o0 1U4B0,0 36,68 2:73 106186 26,74 73,26
{001 00 20 1504.4 36,83 2:76 10019 26495 73,093
$.03 60 o0 1487.8 36,9 2:75 310024 27.18 72,82
.05 Xy 0 1511e2 36,82 2077 106:36 27,44 72056
10,06 0 o0 1522.0 36,48 278 1054 27,65 72035
1008 o0 ot 1522.9% 36,27 2¢80 10669 27,91 72.0°
i.10 o0 o0 1982,4 36,32 2081 10,77 28,18 71.82
is12 e 0 20 1330,7 36,48 2082 10082 28,42 71058
1219 00 00 155701 36,43 2084 10092 28.67 T1.33
1016 20 00 1565:.9 36,33 2¢85 11,04 28:90 73010
1.18 00 o0 1564:.9 6,46 2487 11.10 29,46 70,84
1,20 00 o0 1589.2 36,63 2¢88 11.14 290,81 70,39
1.22 o0 s0 1573:.6 36,54 2s89 11,26 29,67 70033
1.24 e 00 1601® 36,35 2091 1142 29,92 70,08
1.26 00 o0 16097 36,17 2292 11.55 30,12 69,88
1e28 o0 0 1600,9 36,33 2093 11059 30,37 69,63
1030 LX) e0 1631,2 36,49 2:95 (lo64 30.62 69.38
1032 20 o0 1672.1 36,8¢ 2:96 11.70 30085 69045
§034 20 o0 $7860.0 36,27 2a97 1189 35,07 68,93
10,36 ol 00 170602 36,29 2098 11697 31029 68,74
{238 ol 00 1670.2 36,48 300 12,00 31,54 68,46
{040 0 00 1676.86 36,50 3008 12009 31,77 68,23
{042 2 d <0 18685,8 38,22 302 12:27 31:99 68,04
1s44 '3y 00 1667,2 36,08 3.04 12041 32:21 67,79
146 e 0 00 16935,5 36,24 3005 12,44 32,42 67,58
1048 o0 «0 17n5%.3 36,39 3,06 12:49 3246060 67,34
150 o0 o0 1688,7 36,27 3.07 1261 32.86 67,14
1652 00 90 1720,9 36,07 3,08 12.77 33,09 66,91
155 o0 e0 1727.7 36,13 35410 12.85 33,31 46,69
157 a0 a0 $1713,1 36,34 3211 12.86 33,52 66,48
1.58 a0 o0 17483 36,32 3012 12:95 33,70 66:30
1,61 o0 00 17486,2 36,06 3.13 13613 33,93 66,07
1,63 o0 e0 17374 35,96 3514 1325 38,18 65.86
1:65 o0 e 1762,8 36,13 3015 13,29 3435 6%5.65
1667 e 0 «0 1771.6 36,27 3016 13032 3454 65,46
1,69 ) «0 1759,%9 3,17 13.46 34,76 65,24

36,16



L=D

IDAC TAPE a6{22R

TAMB =

RUN €8

d G Lt Ll Ll ot Wl Lad b Ll ol 103 ol At Lot el At Al Lo Mol L0 0 Wl 1ot Gl ol L A Mol 8 LR Uid sl L8 8 Ll Wl 0 Wk A LR ot Ll W Wt 0 Wl el Lt

OCO0O0OO0ODODOOOOOOOOOO0OO0OROLOOUOOIOOOADNROLOOODOLOODOOONDOOOD

74,085 DEG F

TIME
8EC

182248
182249
1822.9
182340
1823.1
1823,2
1823.3
182344
1823,5
182346
182347
1823.8
1823,8
18239
1824,0
1824,
1824,2
1682443
1824.2
1824,%
182446
1824,7
182447
1824,8
1824,9
182%5.0
1825,
182S5.2
i82%5.3
1825%5.4
182%5,%
182%,.6

1825.6

182S,7
1825%5,8
1825.,9
182640
1826.2
1826,.3
1826,.4
1826,9%
1826,5%
1826,6
1826.7
1826.8
1826.9
1827¢0
1827»1
182742
1827.3

VEL
MPH

30,61
3073
30485
30496

T4
J..Ga'

3121
31434
31.46
31,57
3t.70
31.84
31,93
32,04
32.15
32.27
32,39
32.50

TEST NO.

PAMB = 14,129 P3IaA

pIsy
MI

3,154
3,155
3.1%56

3.157
I_1%8

3.158
3,199
3.160
3s160
3.1618
3.162
3,163
3.164
3.165%
3.166
3.166
3,167

3.168
T _t4A

3,169
59170
I M
3,172
3,173
3.174
3,174
3.178
3,176
34477
3,178
3,179
3,180
3,184
3,182
3,183
3.183
3.183
3,188
3,186
3,187
3,188
3,189
3,190
3,191
3.191
3.19¢2
3.193
30194
3,198
3.196

[

HPDYNQ WPROAD

HP.

.49

HP

Ua90
4,93
4.96
4,99
$.03
Se06
S«09
Se12
$e1S
Se18
3.2!
S.25
Se28
Se3t

S,.34

5.37
Seldp
Sa40
5:‘!&
$e49
5.52
8,56
5e59
5.0%
5565
5.68
S.71
5S.74
S.77
5.8
S.84
5.87
S.90
5.93
S.96
$,99
6,02
6,08
b,
6.4
6,17
64,20
6423
6,27
6,29
0,17
6.01
5.89
S.8%
5,85

HPIw
HP

1,86
1.66
186
189
i.664
1.82
1,82
180
1.78
1.78
180
1.78
1.1“
173
1,78
173
1.68
1068
t1.70
174
170
1,67
1266
169
[ebs
io&g
1363
161
159
1.58
1.59
160
160

§060

1e64
{159
156
153
153
153
1,51
151
150
1248
1,19
008
EQSB
.1.27
.1.57
w76

SITE NQO,34,0

PRO
WP

32,52
35,91
36.118
36,410
35,88
35,73
35,91
36,04
35.88
35,68
35.70
35,89
315,88
35,60
35,48
35.62
35.76
35,76
35.44
35446
35,70
38,72
338.5¢
35,47
35,75
35.97
35,083
35,614
35,71
35.95
35:96
35,75
35,74
35,97
36,12
35,96
35,67
35.9%
35,92
35,73
35,74
36,02
36,23
36,04
35,76
4,72
33,35
28,16
2094

HPROLL
HP

35i°
3420
3ot
3e22
3:23
3s24
3425
3e26
3427
3,28
3.29
3.30
3.3
3e32
3,33
334
3.35
3,35
3:37
3.38
3,39
3,40
3,44
34y
3443
3:43
3a44
3,48
kT 1)
3047
30248
349
3.%50
3.51
3,52
3+52
3.53
3,55
3.56
3457
3.57
3e58
3.59
3,60
3,60
1,57
3,53
3,47

DayY i60 09846t 8

TEST DATA START 09846122 REL HUM 3 26,28

HPAERO TPOS aPOS DSS
HP % X RPM
{o71 o0 o0 1783,.3
1.73 0 0 1795,9
1,75 20 o0 1791,
1477 o0 a0 1798,9
1.80 Y] o0 181&,.5
1,82 «0 «0 1819,3
1,84 o0 o0 1814,5
1.86 0 00 184008
188 Y] o0 1803,.7
1.90 0 o0 183240
1.92 0 o0 18%52,.5
1494 o0 0 1866,.1
1,97 00 o0 187040
1,99 0 00 1861,3
2,01 o0 +0 18837
2,03 00 o0 1892,5
2,05 o0 00 1890,5
2,0% s0 «0 1890.5
2,09 o0 00 191240
2.12 20 0 1918,8
2,14 o0 o0 191140
2,16 0 .0 19237
2,18 0 o0 1936,3
2420 o0 e0 1944,
2,22 o0 20 $1933,.4
225 8 0 19%0.0
2.27 00 00 1967.5
2.29 «0 0 1948,%
2434 e 0 0 1965,6
233 e0 0 197244
2.36 o0 o0 1988.0
2.33 0 0 1994,8
2,40 00 0 1991,.9
2. 42 o0 o0 1993,9
2a44 o0 s0 201344
247 o0 o0 2021e2
249 20 «0 202740
2.53 00 o0 202840
2.55 20 o0 2039,.7
2,98 o0 20 20894
2.60 0 o0 2052.4
2462 0 00 2046,S
2,64 o0 +0 20%58.2
2:67 0 0 2070.9
2,68 20 .0 2078,7
2,60 « «0 20569,9
2448 s0 o0 2040.7
2.39 o0 00 2023.1
2.34 o0 a0 200446
2,37 a0 o0 1995,.8

18,98

3,48

10AC SITE= &

INGWGHT , =

DTEFF
M

13.64

13.74
13.74
13.83%
14,018
1415
14417
14,214
14.3%
144953
142618
14,62
14,70
14,91
15,04
15,08
15.10
15,40
15,41
15."9
150,47
15,55
15,73
15033
15.80
15.79
15.94
16,13
16,17
16019
16423
1bo4dy
16,50
16,48
16,50
16006
16,88
16,94
17,02
17.20
17,28
17,22
17.20
17,38
17,58
17,77
18.02
20.90
27,76
30,84

XaERO

14,97
35,17
35.36
35,54
15,.7S
35,94
36,14
36,33
36:%0
36,79
36489
37.08
37,25
37,43
37,61
37.81
37,98
37,98
38,32
38,50
38,67
38,8%
39,03
39,18
39,36
39,54
39,70
39,88
40404
4624
4038
40454
40469
40486
41402
4118
41033
41465
41,890
41.96
42411
42426
42440
42456
42,66
42.08
41,28
4neb3
40425
40,45

3625,

XROLL

48,52
64,83
64,64
64,46
64,28
64,06
63,86
63,87
63:.%0
63,29
63,11
6292
62,75
62,57
62,39
62.19
62402
62.02
61.68
61¢%0
61433
64,15
60,97
60.82
60404
60446
60,430
60.12
59,96
€979
59,62
59,46
59.31¢
9,18
58,98
58,82
58,67
58,35
§8,20
58,04
57,89
57.74
57.60
7,44
S7,34
§7.92
58,72
$9,37
89,75
$9.5%



8-0

IDAC TAPE A6122R

TAMB =

RUN ES

WldhﬂvlklUIﬂulUlviblUMdIdhl“‘b‘bﬂdiﬂlﬂ&ﬂﬁltlhiblblhlh“ﬁ\d‘lhlUluﬂhﬂUﬂﬂuihlhduﬂﬁﬂﬁhﬂbibﬁvﬂﬁQﬂ

- - - - -X-N-X-E-N-E-N-R-N-N-N-N- RN -N-N-N-N-R- NN~ XL F- N - R-F-E- R - K- JN- - F- - RN NN~

744271 DEG F

TIME
SEC

1827.4
1827.4
1827,.%
1827646
182707
1827.8
1827,.%9
182800
1828.,1
1828,2
1828,3
1628,3
1828,4
1828,5%
182844
1828.7
1828,8
182849
1829,.0
18291
1829,2
1829.2
1829,3
1829.4
1829,.5%
182906
18297
18298
182959
183060
183061
1830014
i830.2
183003
183004
$1830.5
183006
1830.7
183048
183049
183140
183140
183101
1831,
1831.3
1831.4
1835.5
183146
1831,.,7
1831,.8

VEL
MPH

34,57
34,99
3%:.36
35,88
36,89
36,79
36,77
36,73
36,74
36,78
36,84
36,92
37.00
37040
37,20
37.3%
37,42
37.5¢
37.62
37.72
37.83
37091
38408
38,14
38.4214
38,29
38040
38.47
35,58
38,67
38,77
38,86
38,99
39.04
39012
39,22
39.3%
39,39
39,49
39,58
39,66
39,746
39.84
39.92
40,01
40.10
40,20
40,28
40.37
40,45

DIST
M1

3.197
3.198
3,199
3,200
3. 200
32201
3,202
3.203
3.204
3,205
3,206
3,207
3,208
3,209
3,209
3,240
Jo2i1
3,252
3,213
3.214
3.216
3217
3.218
3,219
3,219
3.220
3,221
3.222
3,223
3,224
3.22%
3.226
3,227
3,228
Ja.228
3,229
3,231
3,232
3,233
3.234
3.23%
3.236
3,237
3,238
3.238
3,239
3,241
3.242
3,243
3,244

TEST NO, [
PAMB s 14,132 PSIA
HPDYNO WPROAD HPIW
HP MP HP
071 $.99 017
73 6e12 -3
o T8 6623 119
e 79 6039 2+01
84 6060 2-73
. 8% bo68 2:36
285 867 2409
285 bebb 19¢
285 6:67 180
.85 6968 1067
« 86 6c70 1.58
086 6oT2 155
«87 6,78 1054
88 6:78 1256
- 88 6,82 158
« 8% 6,85 157
290 6,89 1056
91 6,92 1058
0 91 6,95 1060
e 92 6,99 16}
093 7403 158
093 703 157
094 709 154
9%  T.t2 153
oqb 1015 105‘
096 7418 1.«9
97 Te22 150
298 Te24 1054
98 7e28 153
,99 7931 1;45
100 738 143
1,01 7,38 1044
10,01 Tedt 1.45'
1.02 AL 1,46
1,03 Told7 1047
1003  7.50 1.47
104 7.%4 1el2
1,05 7,57 138
1,06 7060 1,42
1.06 7463 145
1,07 Tob6 1ed}
1,08 Tel0 137
1,08 7.73 137
1,09 Te76 180
1.10 779 1.02
1ell 7.82 1035
1011 T.86 1.29
1.12 7.89 193“
1413 Te92 1040
1414 7495 1032

DAY 160 09146118 SITE NO,3d,.0 . 10AC SITEs 4

TEST DATA START 09146022 REL HUM 3 26,29 IN wGHT,» 36295,

HPAERO TPOS APDOS DSS PBO MPROLL DYEFF X¥AERDO XROLY
HP X X RPM P P X .
2.47 0 00 1992,9 22,78 3,52 2631 41,19 S8.84
2.56 o0 00 2024,1 27,65 3,56 22+13 41,83 55.]7
2064 o0 «0 20602 31613 3.59 20002 42,40 8760
2.76 a0 e0 2081.6 33,62 3063 19,02 63,17 56,83
2092 0 00 21099 35,96 3069 18,36 44,47 55,83
2.98 el o0 2137.2 3646 3.74 1833 40,53 355,47
2:97 o0 o0 2182.1 36,47 3,70 18.30 4L.484% 55.%54¢
2.%6 0 o0 214709 36,31 3,70 18.3% 44,44 B%5.56
2,96 o0 00 214859 36,41 3270 1831 44,46 85,58
2,97 o0 00 215008 36,62 3,71 18424 48,52 55,48
2099 00 00 214%:.9 36,79 371 18,21 84,61 55,39
3.04 el o0 2147,9 36,89 3,72 16023 BU,T2 B5%.28
3,03 o0 e0 2183,8 37,12 3,72 18619 44,84 55,16
3,03 0 00 2165.5 37662 373 18,04 44,99 55,01
3.08 o0 e0 2i73.3 38,03 3:74 17,92 45,14 S4.86
3010 0 o0 218103 38.20 379 §7694 45,30 S4.70
3,13 o0 o0 2180e% 38,018 3476 18,04 45,45 54,59
3.15 el o0 218141 38,29 376 18,07 45.59? S4.4y
3,18 o0 0 2182,0 38,57 377 18,03 45,74 S4.26
J.214 o0 00 2198,6 38,57 378 1811 45,88 Sd,32
5,24 o0 00 221302 38,36 379 18,32 46,05 53.9%
3.26 0 o0 2217.1 38,27 380 18443 46,17 53,83
3,28 0 0 221851 38.3% 3e80 18,48 46,31 5369
3,34 o0 o0 222140 38,453 381 18,48 L6,86 53,54
3.33 00 «0 2223.0 38,45 3082 18,60 46,60 S3e40
3.36 e 0 00 222649 38,24 3¢83 1878 U672 S3c28
3.38 a0 00 22366 38,29 3:84 18085 46,87 %3013
3,40 el o0 2246.4 38,48 3,84 18,83 46,98 83.02
3,43 0 e0 225844 38,47 3,89 (8,93 47,13 %S2,87
3,46 20 00 2262.0 38,22 3:86 19.13 87:.26 B2.74
3,48 o0 00 2268,9 38,12 3086 19627 47039 52664
3.51 «0 e 22649 38,34 3987, !9025 47,93 52,47
3,53 00 00 226309 38,44 3088 19,27 47,65 $2.35
3.8% 0 0 2267,8 38,29 3089 (9,43 47,78 S2.22
3.58 el 20 2283.4 38,06 3¢89 19,63 47,90 S52.10
3.60 o0 s0 2295,1 38,13 390 19,68 48,03 B1.97
3,63 o0 00 2295.1 38,34 3091 19,66 - 4Byt 7 51,83
3.65 o0 o0 2303,9 38,29 3,91 19,76 48,28 S¢g,72
3.68 o0 20 2306,8 38,09 3092 19495 48,42 51,58
3,71 o0 o0 230648 38,03 3693 20,08 48,54 Bt.46
3,73 0 «0 231147 38,20 3¢93 20,06 48,66 Si.34
3,78 o0 o0 2307.8 38,34 3494 20,07 UB,79 Si,21%
3.78 o0 «0 2320,5 38,16 3695 20425 48,90 Si,10
3.80 a0 a0 23273 37,94 395 206445 49,02 S0.98
3,83 0 o0 2335,1 37.98 3496 20091 49,14 80,86
3.85 o0 «0 2345,8 38,18 3.97 20049 U927 S0.7%
3,88 00 o 2348,8 38,17 3:98 206959 U9,40 S0.60
3,90 0 o0 23573 37,97 3:.98 20077 49,51 S8n.49
3.93 o0 of 2358,5 37,92 3e99 20,89 U9.63 S0.37
3.9 o0 20 2389,5 38,08 4400 206489 49,75 S0.25



6-D

IDAC TAPE Abg22R

TAMB @&

RUN EB

ol Lot b L Ll o ol W ol d el Lol R ol el Wt ol Wl At Al Lol Lsd Lol Wt Mol 1o Lol bt Lol Lot Lot Lot Lok Wl Lot (ol Lod \od Lol 1ok Aol 4od (ol Uod ol Lot Lt 0 Ak

DOOOCO0OO0O00DO0O0O0OOO0OOOOOOOOOOOCOOOO0O0ILINDODOOOODOO0O0OODCONODO D

74,271 DEG F

TIME
SEC

18319
1831.9
183240
1832.1

18632.2

1832.3
1832.4
1832.5
1832.,6
183247
1832,8
1832,8
1832.9
1833.0
1833,
1833,2
1833,.3
1833.4
1833.%
1833,¢%
1833,.7
1833.7
1833,8
1833,9
1834,0
1834,
1834,2
1834.3
1834.4
1834,.5
1834.6
183446
1834.7
1834,8
1834,9
1835.0
1835,
1835,3
1835.4
1838,9%
1835,%
1835.6
1835.7
1835.8
1835.9
1836.0
1836,1
1836.2
1836,3
1836,4

VEL
MPH

404,53
404062
40,70
40479
40487
00.95
41403
a141t
41.20
41.28
41.36
4145
41,51
41.60
41.60
41.77
41.84
4194

h aA
BEesVV

42,08
42416
42423
42,30
62,39
42,47
42,54
42,62
42,69
42.77
42.85
42,92
43,00
43,07
43014
43,22
43,30
43,44
43,5}
43,58
43,67
43,73
43,79
43,87
43,94
44,02
44,09
44,15
44,24
44,29
44,36

TESY NO,

PAMB s 14,123 PSIA

DIsT
M1

3,245
3,246
3,247
3,248
1,248
3.25%0
3,254
3.252
3.293
3.2%54
3,295
3,256
3y, 258
3,299
3,259
3,260
3,261
3.262
3,282
3,248
3,266
3,267
3.268
3,269
3.269
3,270
3,272
3,273
3.274
3,275
3,276
3,278
3,278
3,280
3,280
3,284
3.284
3,28%
3,286
3,287
3,288
3,290
3.29¢
3.29%
3,292
3,293
3.29%
3,296
3,297
3.298

L)

HPDYNQ HPROAD

MP

1.14
1.15
1e16

1.16
¢« 17

40 3

1.18
1.18
1419
1,20
1.21
129
1e22
1.23
1,23
123
1,25
1.26
126
127
1:28
1.29
129
1.30
1.31
131
ie32
1433
1.33
1034
135
136
1.36
1.37
1,38
1.38
139
1441
1.41
1.42
1443
1443
1444
1.45
1edb
1,46
1.47
1e48
1048
1449
1.50

NP

7498
8,01
8,08
8,11
8.14
8,17
8420
8,23
8.26
8.29
8.33
8,38
8,38
8,38
8445
8,48
8,54
8.%54
8.57
8,60
8,63
8,66
8,69
8,72
8473
8.79
8.,8¢
8,85
8,88
8,91
B.°a
8,97
8,99
9.03
9.06
9412
9,15
9.48
9.21
9.24
9.26
9.30
9.33
9.36
9.39
9.&1
9,45
9.47
9.590

HPIwW
HP

{e28
1,33
135
1.30
1.23
1.30
133
1.22
1024
133
{e24
1018
1428
1+29
1.25
125
1e24
113
1.22
te2d
1.1
1022
1.18
110
128
1013
1.13
1.18
1,08
119
1e11
1.07
1013

1,03

1010
1405
1.06
1.02
1.07
99
1.05
99
1.03
101
f1.01
100
.98
fe0l
297
.98

DAY {60 09846118 SITE NO,s4,0 1Dac SITE= ¢

TEST DAYA START 093146122 REL HUM 3 26,27 IN,WGHT,s 3625,

HPAERQ TPOS aP0O3 ©DSS PRO MPROLL DTEFF XAERO XROLL
HP % X RPM WP HP % .
3,98 Xy o 238244 38,13 8580 20.9% 49.85 Sa .14
4,00 o0 0 23614 37,99 4401 21409 49,98 S0.02
4,03 o0 «0 2366,3 37,81 4,01 21.28 50009 489,91
4,06 o0 o0 23790 37.92 4e02 21430 50622 49,78
4.08 o0 o0 2383.9 38,11 G403 23127 5032 49.68
4.10 o0 «0 2390.7 38,08 4403 21437 S04483 49,57
4,13 o0 +0 24p2.4 37,85 Go04 21,58 50454 49,46
4,15 o0 o0 2405.3 37.78 4005 2170 50465 49,35
4,18 ] «0 2408,2 37,93 $¢0% 21.70 CaeTT 49,23
4,20 s0 00 2U418,0 38,08 GoNb 21472 50088 49,12
4,23 »0 o0 2018,0 137,89 4.06 21488 5098 4%.02
4,26 0 o0 2419.9 37,74 4o07 22406 Siel0 48.90
4,27 o0 00 2425.,8 37.8% G408 22.09 S1+19 48,81
4,30 0 0 262549 137,99 4e0B 22.07 Sie30 48470
4,30 0 o0 2421:9 37,99 4408 22.07 51e30 48.70
4,36 0 «0 243047 37,70 Qel0 22442 S1e54 08,46
4,38 ) a0 2431.6 37,64 Uot0 22453 S1.63 48,37
4,40 00 o0 2442.4 37,84  Uetf 22448 53,72 48.28
4.43 o0 e 2645.3 37,94 Gotl 22451 S1e84 48416
4,45 o0 «0 2456,0 37.75 4912 22471 51,95 48,05
4,48 o0 o0 20%8,0 37,57 4e13 22490 52405 48793
4,50 o0 «0 2465.8 37,66 4e13 22492 520484 47486
4,52 0 «0 2474.5 37,86 Qetlh 22.8B7 52424 47,76
4,55 o0 o0 2476,.% 37,82 Geild 2298 52,35 47,465
4,58 o0 o0 2086,2 37,62 Ge15 23419 S2.46 47,54
4,60 0 0 2089.2 137,54 415 23.32 52.55 47.4%
4,63 0 «0 2494,0 37,73 Ge16 23429 52,66 47,34
4465 «0 «0 2098,.9 137,82 Ge16 23.30 S2.75 47,25
4,68 0 «0 2698,9 37,68 Ge1T 23,50 52.8%5 47,15
4,70 «0 o0 2503.8 37,50 Gei18 234868 52496 47.08
4,73 0 «0 2509.6 37,957 4e18 23471 53,05 46495
Ue7S «0 ¢0 25135 37,74 Ge19 23,69 53,15 46,83
4,77 o0 0 2513.5 37,67 G419 23480 53,24 Ub.T6
4,80 00 00 25155 37,458 Ge20 20402 53433 66467
4,83 o0 o0 2521e3 37,46 Ge20 2Gell 53044 46,56
4,85 o0 «0 25291 37,65 4421 20,06 53,53 46,47
4,90 o0 «0 2532.,1 37,54 G422 24429 53,71 46429
4,92 0 o0 253540 37,40 4,23 24,46 53,81 486,19
4,95 0 o0 25418 37,50 G¢23 2U.UB S3,91 Wéeo09
4,98 00 ¢0 256048 37,67 4420 206,46 S4.01 45,99
S,00 0 0 2549.6 137,58 4424 20459 Sdel0 45,90
5.02 o0 0 2554,S 37,37 4425 24,79 S4e17 45,83
5.09 o0 «0 255046 37,39 4425 2“.67 SUe27 45,73
5.07 20 «0 255944 37.57 4426 20.B82 SUe36 US4
S.10 o0 o0 2566,2 37,63 Ue26 20,87 Su.46 45,54
Se12 o0 o0 25672 37,44 4427 2%,09 S4.S4 4%5.46
S.14 o0 o0 25869,1 37,28 8,27 25.25 SU.62 45,38
5.17 0 0 2575.0 37,42 4e28 25426 5473 US.27
5419 .0 o0 2581.8 37,62 4.28 25.18 Su,8p0 45.20
Se22 o0 «0 2583,7 37,50 429 25435 4,89 4USe11



0t-2

IDAC TAPE A6122R

TAMB =

RUN EB

b L W Ao Ut el Ll 8 Gd (o Al L8 Wl Ll o Mt Lt (ol Lol 0 Lol Wl 8 Lot ol o (od e Lot Rl Ul 100 Lod Lot Uit Lol Aot Ll Aot Lot 08 Mot 1ol 8 Ll Wl Lol Lt Al 0

OOV OOOOOOOOOVDOOOOOTOOO0LDOOO0OOOOOOOCO0OO0OOLOOOO0ODO0ODOOOCOO

74,178 DEG F

TIME
SEC

1836,.4
183645
1836,6
1836,7
1836,8
1836,9
1837,0
1837.1
1837,2
1837,3
1837,.3
1837.4
1637,5
1837.6
1837.7
1837,8
1837.9
1838,0
1838.¢
1838,.2
1838,2
1838,3
1838,.4
1838,5
1838,6
1838,7
1838,8
1838,9
1839,0
18391
1839,1
1839,2
1839,3
1839,.4
1839,.5
1839,6
1839,7
1839,8
1839,.9
1840.0
1840,0
1840.1
184042
1840.3
1840,4
1840,5
184046
1840.7
1840,8
1840.9

VEL
MPH

44,443
4449
44,57
44,64
44,470
44477
44,83
44.92
44,97
45,04
45,10
4S.14
45,20
4S5.26
45,30
45,35
45,35
48,33
48,22
45,05
44,87
44,68
44,54
44,43
44,33
44427
44,28
44,34
44,40
44449
44.58
44,66
44,73
44,82
44.90
44,98
45,04
45,13
45.18
48,24
45.29
45,34
45,38
45,42
45,45
4%5.49
45,52
45,54
45,56
45,57

TEST NO,

PAMB = 14,126 PSIa

DIsT
Ml

3.300
3.30¢
3.302
3.302
3.303
3.304
3.306
3.307
3.308
3.309
J.311¢
3.312
3,313
3,313
3,315
3,316

3.317

3.318
3.320
3.32¢4
3.322
3. 323
3.325
3,325
3.326
3,327
3.328
3,329
3.33¢
3.332
3.333
3.334
3.336
3.336
3.337
3.338
3,339
3,341
3,342
3.343
3.344
3.346
3.347
3,347
3.348
3.349
3,351
3,352
3,353
3,355

6

hay 160

HPDYNO WPROAD MPIW HPAERO TPOS

HP

1.50
1451
1,52
1,53
1,53
154
1.55
1.55
1,56
1,57
158
1.59
160
1460
1.60
1,59
1,57
159
1.53
1.52
1.50
1049
fe49
149
1449

1.50

1e5%
1052
1.33
154
1454
1.55
1.56
1.57
1.57
1.98
159
14599
1,60
161
1e61
1614
1.62
1,62
1.62

WP

9,53
9,56
9.60
9.62
9,68
9.68
9,74
9,74
9,77
9.8
9.82
9,84
9,87
9,89
9,91
9,93
9.93
9,92
9,88
9,80
9.72
9,64
9,58
9,53
9,49
9.47
Q.46
9,48
9,52
9.56
9.60
9,63
9,66
°o70
9.74
9.80
9,83
9.86
9,88
9.91
9,93
9.95
9,96
9,98
10,00

10401

10402
10402
10,03

HP

98
4
T
«93

' 95
92
93
089
89
.Cb
83
«80

o T4
73
-1
57
29
s 05
welil
..eo
®1,06
.1225
o140
wie5%
-1.59
.‘ .65
o] 5%
.1027
wistd
90

we83

ee72
Y- 1)
=el9
weldO
se32
..a“
we2
..17
-.16
sl
wel®
weld
wetlé
eelS
e 1)
wel9
e 24
®s31

P

S.24
S.26
S.29
$.3¢
Se34
5.36
5.38
S.42
S.44
S.46
$,u8
5,50
S.52
S.54
5.5%
$.57
$.57
$.87
$,53
S48
S.40
5,33
$S.28
S.24
5.21
Se19
5.18
S.20
5.23
Se26
Se30
S.32
5.38
$.38
Seb1
S.44
5,46
S,49
$.51
5,53
5.55
$.57
5.60
S.61
5.63
5.64
5,65
5,65

X

00
00
o0
o0
o0
o0
»0
»0
o0
20
0
o0
o0
«0
o0
o0
0
«0
0
o0
0
o0
0
00
0
o0
o0
o0
o0
0
«0
o0
0
o0
o0
0
0
0
«0
o0
»0
o0
o0
o0
0
o0

o0

0
«0

09146118 SITE NO.m4,.0 I1DAC SITEs 4
TEST DATA START 09146022 REL HUM B 26,27 INWGHT,s 3625,
APOS DSS PARO HPROLL DTEFF XAERDO XROLL
} 4 RPM P HP X [
o0 2587.6 37,27 U929 25.58 Su.97 4S,.03
o0 2593,5 37,30 Ue30 25,63 55,05 44,95
o0 2592,% 37,51 4930 25,58 55,15 44,85
o0 2600,3 137,58 4a31 25,60 55,23 44,77
o0 260043 37,32 Go31 25,86 55,32 44,68
«0 2611.0 37,20 4e32 26,02 55,40 4460
o0 2613,0 37,36 Go32 25.98 SS,47 44,53
0 2613,0 37,54 Ue33 295,95 55,88 d4.42
«0 2623,7 37,26 433 26,21 55,65 U435
00 2625,7 36,064 Go30 26,76 55,74 44,26
o0 2626.6 36,18 4934 27415 55,81 44419
o0 2633,5 35.9¢ Go3U 27,40 55,85 44415
o0 2634,4 35,36 4e35 27,90 55.93 4d.07
o0 2639,3 34,55 435 28,63 56400 44,00
«0 2643.2 33,96 Ga36 29418 56,05 43,95
«0 264342 33,40 Ue36 29473 Sbefi 43,89
e0 2648,1 3i,.14 Ge36 31,89 56,11 U389
o0 2653,0 26,48 4e36 37447 56,09 43,94
a0 264941 21,85 U35 46,08 55,95 44,05
o0 2641.3 17,04 U4e38 ST,52 85,75 44,25
«0 2634,4 14,14 432 68,77 55,83 4447
o0 2621.,8 11,88 Ge31 Blellh 55429 Ub,Ty
«0 261041 30416 e300 9434 55,12 44,88
«0 2606,2 9,24 4029 200 5497 4S,03
o0 260342 9,00 4429 000 SU.B% 45,15
20 2594.5 9,24 4,28 e00 SUsT8  45.22
«0 2590,6 10,10 4,28 93,64 S4.795 45,25
o0 2%592.% 11.47 Ge28 82.66 54,83 4%,.417
«0 2600¢3 13,28 4e29 T3eT2 SUe94 4S,06
o0 26023 15,13 4o30 63:19 55,05 44,95
00 26052 16,48 4e30 58¢26 S5,17 4483
00 2614,9 7,46 Go31 S58.106 5%,26 44,74
00 2617.9 18,49 Go3f S2¢27 55.3% 44,65
o0 262148 19,72 0e¢%2 089020 5547 44,53
o0 2624.7 20489 Ue33 Ubs60 5556 440448
o0 262T7.6 2162 433 45,18 55,66 44,34
0 2637.4 22,19 Ge34 44,16 55,74 44,26
o0 2642,2 22.88 G434 42,96 55,82 44,18
00 2645,2 23,51 435 U1.93 9SS5,90 44,10
00 2649,1 23,67 U35 U1aT6 55,98 44ene
a0 2652,0 23,56 4,3% U2,05 86,04 43,96
a0 2657.,8 23,66 4236 U195 Sbe10 43,90
o0 26%2,0 23.95 Ue36 41453 S6,195 43,85
o0 2662,7 24,07 4e36 U3e39 S6.20 43.80
00 2683.7 23,80 4o37 41092 56424 43,76
20 2661,7 23,53 Qo377 U42.49 564029 43,71
20 2670.5 23,36 437 42.84 Sb64,32 43,68
o0 2670.5 23,09 4037 03439 56635 43,65
o0 2666,6 22.36 Ge37 44,83 56,37 43,63
o0 2668,6 21,41 Ge37 U685 S6¢38 43,62

S.65

20



PART 2

ACCELERATION

c-11



IDAC TAPE Ab6122R

RUN

¢T-D

TIME
SEC

1809,2
1809.3
1809,4
1809,4
1809,5
1809,6
1809.7
1809,8
1809,9
18100
181041
181042
1810.3
181043
181044
181045
181046
1810.7
181048
1810,9
1811.0
1811,
1811,2
1811,2
1811,3
1811,4
1811,5
181146
1811,7
1811,8
1811,.9
181240
1812,1
1812,
1812,2
1812,3
1812.4
1812,.5
1812,.6
1812,7
1812.8
181249
1813,0
1813,0
1813,1
1813,2
1813,.3
1813,.,4
1813,5
1813,6

VEL
MPH

o 00
«00

e 00
000
200

e 00
090
1409
1032
1486
184
2e12
2443
274
3.09
3.50
3.89
4e34
4480
$.29
5.82
6051
Te14
7.56
7.85
8,405
8,21
8,32
8,44
8,46
8,63
8,85
Q.14
Q.44
9,78
10415
10653
1090
11,25
11,58
1192
12.20
12.47
12.73
12,99
13,24
13.50
13,75
13,98
14.21

ERU
WH

2725%,8
272%5,.9
272640
2726.2
2726.4
27267
272647
272649
2727.2
2727 .4
27277
2728,.0
2728,3
272846
27290
27293
2729,3
2729,7
273044
2730.%
273045
27314
2731.9
273204
2732.8
2733.2
2733,2
2733,5
2733,7
2734.0
2734,2
27345
27349
2735,%
2735,7
2736,2
2736.2
2736,8
2737.4
2738,0
2738,6
27391
2739,7
274043
2740.9
2741,5
2741.5
2T42.1
2742,7
2743,3

TEST NO,

€8sl
WH

13%,2
133,2
133,2
133,.2
133,2
133,2
133.2
133,2
133,2
133,.2
133,2
133,2
133,2
133,.2
133,2
133,2
133,2
133,.2
133,2
133,2
133,2
133,2
133,2
133,.2
133,2
133.2
133,2
133.2
133.2
133.2
133.,2
133,2
133.2
133,2
133,2
1332
133,.2
133,.2
133,.2
133,2
133,2
133,2
133,2
133,2
133,2
133.2
133,2
133,2
133,2
133,2

]

EMAT
wH

2438,
eul8,2
2438,3
2438,5
2438,7
2438.9
2638,9
2U39,1¢
2439,3
2439,6
2439,8
edb0,.1
24404
2644007
284140
24041,.3
2441,3
24ut,7
2442,0
2442,4
2442,.8
244303
2443,8
2444,2
2444 ,6
2044.9
2444,9
244%,2
2445,.5%
2445,7
2445,9
ahu6,2
2446,5
2046,9
24474
2447 ,9
2447 .9
2448,4
2449,0
2449,5
2450,
2450,7
2451,3
2451 ,9
2452.5
2453, n
2453,0
2453,6
2454,2
2454,8

EMAD
WH

147,2
1“7.2
147,2
147.2
10702
147.2
147,
147.2
147.2
14742
147.2
147.2
147,.2
147.2
147,.2
147.2
147,2
14742
1472
1“7'2
147,.2
1&7.2
147.2
1“7-2
147.2
14702
1472
14792
1“7.2
147.2
14742
147.2
147.2
147,2
14762
147,2
147,.,2
147,.2
147.2
14742
147.2
147.2
147.2
147,2
147,2
147,.2
147,2
147,2
147,2
147,42

Day 160

EMF
WH

141,59
1{41,5
1d1,.,6
141.,6
141,6
141,06
141,96
1417
141,7
141.7
1417
141,88
141,8
141.8
141.8
1419
141.9
1419
141,.9
141.9
142,90
42,0
142,40
142,40
142,0
142,14
14244
142,1
142,14
42,1
{42.2
f4e2,2
142,2
142,2
t42.2
14242
142,2
142,2
14242
142.2
fd2e3
142,3
142,3
142.3
142.3
142,3
142,3
142,3
142,3
142,3

09146118
BTAMPO BTAMP] BCMGP
AMPeHR AMPeKR KA

« 00 00 +00
«00 «00 o000
«00 « 00 «00
200 000 00
200 200 200
200 000 200
200 200 000
000 200 « 00
200 200 «00
200 00 «00
+00 «00 «00
200 00 200
00 e 00 200
200 e 00 200
«00 «00 000
«00 00 000
«00 000 000
200 00 000
000 00 200
¢ 00 «00 200
000 000 000
«00 000 «00
«00 «00 +00
000 «00 ¢ 00
00 00 00
0200 00 «00
000 00 00
00 00 e 00
000 200 000
00 e 00 000
000 000 00
000 200 200
200 «00 «00
00 00 e 00
00 00 200
«00 000 00
00 +00 - « 00
000 +00 s 00
000 s 00 «00
00 000 000
200 00 200
000 «00 200
¢00 00 200
-00 -00 .OO
200 000 «00
000 000 «00
00 200 «00
200 200 00
00 .00 .00
W00

£

«00

SITE NO.24,0

P8O
KW

2.87

3,59

4,42

Ss92

7023

792

8e21¢

B8.36

8,61

9.16

9,92
1047
1072
11.04
1163
12,45
13009
13,%6
14007
14,60
15,18
16437
17,29
17004
16,01
14,42
12,89
il.38

9,99

9,29

9¢bi
10449
11.89
13436
14,99
16047
18,16
19,55
20+39
20,72
20492
21,13
21433
21431
21,27
21,42
21469
21,74
21,58
21465

P81
Kw

«00
200
000
0«00
200
200
000
000
200
000
00
200
200
000
000
000
000
200
000
200
«00
«00
000
200
«00
000
200
000
200
«00
800
200
000
e 00
«00
0«00
«00
200
« 00
000
00
00
200
000
000
0«00
000
«00

200

10AC SITEm 4

PMAT
K4

199
2469
357
Said
65039
To0l
7032
Te4?
T.72
8,28
9406
9,58
9,84
10915
10075
1197
12214
12,70
13619
13:7¢
14,31
15,52
16439
16007
1500
13040
11,86
1037
8,97
8,45
8,96
94990
1137
1299
14064
16449
17814
19415
20006
20440
20452
20264
20690
20497
20089
20496
2le.22
2138
21.26
2124

PMAQ
KN

«e00
200
« 00
¢00
e00
s00
0090
000
000
000
000
000
000
00
000
¢ 00
200
00
s00
000
00
000
s 00
200
200
200
000
s00
s00
e 00
«00
«00
000
000
000
e 00
000
e 00
+00
«00
«00
+00
00
000
000
e 00
¢ 00
200
«00
«00

PMF
Kn

« 8909
+ 8881
28847
28812
«8766
28706
28678
286%56
08644
08634
s 8609
08569
2 85590
08534
28516
oB487
c8uSo
18422
839
08369
08344
8329
8269
08206
081919
8203
«82%9
08329
08394
08084
e 7344
e6878
05916
+52%6
s 4653
el119
« 3766
3513
e3278
03028
2853
02772
22691
2544
02394
2319
« 2284
« 2228

#2094

01997

MSPD GRATM

RPM

1799,7
178%,9
177149
1749,7
1725,6
171040
170248
1699,7
169642
1688,4
1675,.9
166%,.9
1659,7
1655,0
16472
163441
1622.5
1613,7
160642
1597.9%
1589,1
1573,1
155546
155S.6
157049
159%,0
162040
1642,2
1662,8
1681,6
17186
1758,7
1813,
137307
1938,7
200702
2079,7
2153,4
2225.0
2291 .6
2353,7
2613,7
2469,7
2522,8
e575,3
2628,4
2678,7
2727,8
2776,9
2824,7

000

200

«00

e 00

000

000
2070
2+38
3,99
8421
1109
S,68
8,73
4492
5.23
6e52
b T4
7404
695§
6o}
Set9
d4e22
3090
3,79
370
368
3,40
3023
3,38
3,47
3463
3,54
330
3048
360
3.67
3443
3440
3.54
3,63
3.4
3.4
3.51¢
3.56
3439
347
3,57
3,40
3,43
3258



€I-D
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IDAC TAPE A6122R
RUN

TIME
SEC

1813,7
1813.8
1813,9
1813,9
1814d.0
1814,

1814,2
1814,3
1814,4
1814,5
1814,6
1814,7
1814,8
1814,8

1814,9
1815,0

1815,

1815,2
1815,3
18154
181%.8

1815,6
1815,7
1815.7
1815,8
1815,9
i8i6.0

181641

1816,2
181643

1816,4

1616,5

181646

181646
1816,7

1816,8

1816,9

181740

18(7,2
1817.3
1817,4
1817.5
1817,.,5
1817,6
1817,7
1817,8
1817,9
1818,0
1818,
1818,2

VEL
MPH

14,44
14,68
14,94
15.22
15,45
15,74
15,94
16.16
16,38
16,22
1567
15,29
13.40
15.04
15425
15,77
16014
16,44
1696
1784
17,84
19.03
19,07
19.19%
19,28
19.44
i9.62
19.80
19,99
20017
20037
2056
2075
20093
21630
21429
21046
21464
2199
22417
22.35
22.%2
22.70
22.85
23,02
23.19
23,35
23,52
23466
23,78

3:1¢
WH

2743,9
27446
274%5,3
27“600
274647

27474

2747.4
2748,4
_2748,8
2749,5%
2750.1
2750.6
2750.7
2750,7
27507
2751:0
275100
2751,4
2751.9
27%2.8
27833
754,40
2754,7
2755,9%
27156,2
2756,9
2756,9
2757,.6
275804
2759%1
27598
2760585
2761,2
2761.9
276200
2763,3
2763,3
2764.9
2765.4
2766,1
2766,8
2761,%
2768,2
2768,9
2769,
2769,8
277043
21740
271717
2772.4

TEST NO,

€8l
WH

133,2
133.2
133,2
133,2
133,2
113,2
133,2
133,2
133,2
133,2
133,2
133,2
133,2
133,5
133.5%
133,85
133,5
133,5
133.5

132.%
133;.5
133,83
133,59
133,59
133,5
133,55
§33.5
1335
133,35
133.5%
133.5%
133.5
133,85

133,5.

133,5%
133,5
133.5
133,5
133,89
133,5
133,.5
133,.%
133,5
133,85
133,%
133,5
i33,5
133,5
133.5
133,5

(-]

EMal
WH

245S,4
24%56,0
2456,7
2457,4
2458,
2488,8
2458,8
2459,5
2460.2
2460,8
206148
246240
2662,0
2462.0
246201
266203
2462,3
246247
2463.2
24463,8
2464.6
2465.3
2866,0
2466,7
24674
2068,
2“65.1
2468,8
24696
207063
247009
247106
2872.3
2473,0
2873.7
2474,4
247808
247561
2476,.4
2477a1
2477,8
2478,%
2479,.2
24719,9
248046
2U480.6
2isto2
2iat .9
2u82.6
2483,3

EMAO
W

147,2
i47.2
147,2
147,2
14742
147.2
147,2
147,2
147,2
14742
147.2
147,2
147.3
147,95
147,95
18745
187.5
1475
1475
147,89
187,8
1475
147,95
147,58
§47.9%
147.5%
§4705
1479
147.9%
18745
14765
147,95
10705
147,95
1475
147.9%
147,9%
1Q705
147.5
147,95
147,5
147.5
14745
147.5
147,.5
14745
147,53
147,5
147,5
107-5

Day 160

EMF
WH

42,3
142,43
142,3
42,3
142,3
id2.3
142,3
142,3
142,3
§42,3
142,48
1“2.“
14204
142,484
142.4
142.4

142.4

142,46
142.4
tu2.4
1424
142,48
42,4
j42,4
142,4
14204
{42.4
142,85
1425
142,5
142,85
4269
14265
142,5
142,5
1“295
14255
14265
142,5
1deed
142,6
14205
142,6
142e6
142,6
14246
{UZ46
142,86
142,46
142,6

09146118

BTAMPO BTAMP1 BCHGP
AMPaHR AMPaHR

«00
000
200
000
+00
« 00
e 00
200
000
000
e 00
200
00
000
200
000
200
00
000
<00
200
200
e 00
200
000
200
+00
200
200
200
200
200
000
200
. «00
200
200
000
200
000
00
s 00
200
000
200
«00
000
« 00
s 00
«00

+00
000
000
200
200
«00
0«00
900
«00
200
2«00
+00
200
000
«00
200
2000
s00
200
00
00
:00
200
«00
200
200
s00
000
200
200
200
00
200
+00
200
000
200
«00
200
000
00
200
« 00
200
200
e00
s 00

00

000
2«00

KW

006
«00
00
e 00
« 00
« 00
000
000
200
200
« 00
«00
« 00
200
o 00
200
00
00
00
0 00
«00
000
000
000
200
+00
000
000
0200
200
200
200
c00
200
200
000
000
00
e 00
«00
200
« 00
000
200
00
200
00
200

000

SITE NO.34d,0

PRO
KW

22,02
22,57
24,01
24,50
24,77
25400
25,12
24,99
24,92
20,87
24,14
17,86

8,87

4,07

3,09

6,87
1030
13049
17-.02
21446
2146
25,46
25,92
26019
26014
25094
2%.92
25,98
25.92
25,68
25:56
25.57
28,02
25.42
25.16
25.12
2%:19
R5.16
24.99
25.20
25,41
25.32
25,16
25017
25.36
25436
25416
2%,02
2512
25.22

P81
KW

200
0 G§
000
e 00
«00
«00
: 00
200
«00
¢ 00
000
000

2.39
3e66

i

72
o717
35
016
07
204
004
00
200
000
200
000
200
200
000
000
e 00
«00
00
000
00
e 00
000
«00
«00
a0
000
«00
e 00
«00
200
s00
a0
s 00
000
« 00

10aC SITE® &

PMal
Xw

R1.58
22037
23,714
24,15
24432
FLYY L
24,66
24460
2444
24,33
23456
1704
7¢90
3063
2096
6059
10048
13447
16990
2140
21440
24,97
25.34
R%5.62
2562

25041

2530
25.34
25436
25,17
2499
24099
25,05
R4.92
24,66
24,52
24,58
2l bb
20,46
24,61
24,85
24.88
2Uob9
24,62
24 .85
2.’...7

24,52
24654
24,66

PMAD
< KW

00
«00
200
c00
000
s00
000
000
e 00
s 00
000
000
2e07
3.85
179
078
s34
16
007
002
002
<00
000
s 00
e00
200
200
e00
200
200
000
000
000
«00
200
000
200
000
000
000
000
s 00
00
200
200
000
:00
s 00
00
: 00

PMF
KW

01969
«19%06
01816
e1703
+1678
21672
21647
e 1569
01497
e 1462
01412
01450
01534
«1519
04478
01506
01606
+18%9
02206
02208
«3106
e 3278
«3362
03316
23234
03225
03247
e3216
+3100
03028
23037
03044
02969
02872
« 2847
22862
0284y
22662
02675
22675
02609
«2519
12512
w2538
2516
.2u28
e 2363
22394

MSPD GRATM

RPM

2870,9
292043
2971,2
3024.4
307649
3:26.2
3173,.7
32191
3263,
331649
3443,7
363146
1787,%
3840,9
3815,9
371006
3550,0
3383.4
3209.7
2980,.3
2980,3
2402+2
2268,
2238.7
2204.7
220804
222809
2238,7
2257,.9
227745
22%7.8
2317.8
2338,.4
23584
2379,7
2399,
2419,7
2438,1
2U77,.8
2498, 4
2518,1
2538,.1
25%6,9
257646
2595.3
26§de
2632.5
2650,9
266844
268646

3.42

« he
- 8w

356
3e42
3042
3.%4
3440
3445
3.5%
1.42
3046
3465
3093
4,23
Le27
4409
3,90
A T%-1)
3034
3006
3,08
2e20
2001
{1099
1096
1095
1.99
193 .
1098
$1e93
198
1093
196
1094
195
1094
1094
1095
1095
1094
1,95
194
1498
194
1.9“
194
194
1,85
o84
199§



IDAC TAPE Aoi22R

RUN

710

PRV RV RV RV SV RV RV RV RV NP RV IV RV NF RP R R T RV RV NV R R R A R R RV L R AR R NP RV R AT R RV N RV RV N NP RV RV NP RV N

TIME
SEC

1818,3
1818,4
1818.4
1818,%
1818,6
1818,7
1818,8
1818,9
1819,.¢
1819,
1819,2
1819,3
1819,3
1819,4
1819,5
1819,.6
1819,8
1819,9
182040
182004
1820,2
1820.2
1820.3
1820.4
1820,.%
1820¢6
182067
1820.8
18209
1821490
1821,
1821,
1821.2
1821,.3
1821.4
1821 ,.,5
1821,6
1821,7
1821,8
1821,9
1822,0
182240
1822,1
1822,2
1822,.,3
1822,4
1822.5
1822,.6
1822,7

VEL
MPH

23,41
22.83
22.44
22.20
22016
22.54
23,00
23,34
23,63
2Uq.13
24490
25426
25,35
250,44
25.,5%
25667
25.82
25,97
26010
26926
26,42
26,57
26,73
26,87
27,03
27.18
27.34
27049
27,62
27,77
27,92
28,08
28,20
28,33
28,48
28,63
28,76
28,90
29,03
29,17
29,30
29,44
29,58
29,70
29,82
29,96
30,09
30422
30,34
30,48

EROD
WH

2773.0
2773,.5%
2773,7
27737
277367
277307
27739
2774,.4
2775.0
2Q775,.7
277668
277702
277849
2778.8
2779,.5
2779,%
2780,3%
278140
27848
278248
2783,.3
2784,
276448
278%5,.6
27863
278663
27876t
278748
278846
2789,3%
27901
279009
279146
279204
2793,
2793,
2793.9
279446
279%5.4
2796,
279649
279746
2798 .4
2799,1
2799,9
2799,9
280046
2801 44
280241
2802,9

TEST NO,

€8l
WH

133,5
133.5
133,5
133.5
133.5
133,59
133,5
133,5
133,5
133,59
133,%
133.5
133,5
133,5
133,%
133,.5
133,585
133,35
133,59
133,5
133:.5
133,5%
133,8
133,53
133,98
133.%
133.,%
133.53
1338
133,5
133,5
133,58
133.5%
1335
133,85
133.5%
133.5
133,5
133,5
133,5
133,5
133,.5
133.S
133.5
133,5
133,85
133,5
133.5
133,5
133,5

(]

EmMal
WH

2u83,9
248U U
2U484,6
24BULb
2UBU, 8
2684, 6
2484,8
2485%,3
2u8s5,9
24865
2487,3
2488,.0
2488,8
24B9,5
249043
2490,3
2491,0
2491,8
2492,5
2493,.2
249440
2494,7
209%,4
2HU%6 .2
2096,9
2496,9
2497,7
2498,4
2499,
2499,9
250006
25013
250241
2502.8
2503,5
2503.5
2504,3
2505,0
2508,7
2506,5
2S07.2
2507.9
2508,7
2509.4
2%10.1
2510.1
2510.9
2511,6
2512,3
2513.1

EMAD
WH

147,5
147,95
147.5
147,95
147,.5
147.5
107.5
147,5
347.5
147,95
1475
147,5
147,95
1“7.5
147,5
147,95
1475
1“7.5
147,S
147.5
147,85
147,.%5
14745
107»5
147,95
147,.5
14703
1“705
147,9
107.5
147.5
147.5
147,.5
1475
147,5
1475
147.5
147,5
147,.5
‘47'5
1“7.5
147.5
10705

. 147,59

1475
147.5
1“1.5
147,5
147,5
147,5

Day 160

EMF
WH

142,6
14246
1“2.6
1U42.6
142,90
14206
142,86
142.,7
14247
1427
14207
142,7
142,7
42,7
1427
142.7
142,07
142,8
142,8
142,8
42,8
142,8
142.8
142,8
142,.8
1428
142,8
142,9
142.9
1429
142,9
14209
1429
142,9
{42,9
142.9
1“299
142,9
143,40
143,0
143.0
14340
143,0
143,40
143,0
143,0
143,0
143,0
143,0
143,0

Kw

«00
000
¢ 00
200
000
000
s 00
+00
000
000
200
000
000
200
000
000
200
000
e 00
200
200
200
000
200
e 00
000
000
000
000
000
e00
200
000
«00
o 00
000
000
200
« 00
200
200
000
200
« 00
s 00
s+ 00
00
«00
+00

09146138
8TAMPO BTAMP] BCHGP
AMBaMR AMPeWR

«00 «00
000 2 00
200 000
000 00
200 000
200 s 00
000 «00
200 000
e 00 200
000 00
000 200
00 «00
: 00 «00
s 00 200
+00 200
00 000
200 000
200 200
000 200
200 00
200 000
000 e 00
e 00 +00
000 s 00
200 «00
000 200
200 00
200 000
e 00 200
200 000
000 000
. 000 000
200 « 00
«00 00
000 200
000 e00
000 2 00
200 «00
000 00
00 0«00
«00 00
200 000
200 000
e 00 000
000 «00
+00 «00
2 00 «00
200 200
<00 .00
«00 «00

000

SITE NO.=d,0

PRO
Kw

23,68

laa79'

1147
5.57
2087
Se03

10.48

1550

19,31

22,89

2550

2631

26499

27023

27,35

27,46

27,55

27.46

@Te2%

27004

27-09

27:20

27e¢17

2709

27019

27.31

27.25%

271

26,97

27,09

27e21

27,15

27004

27006

ev.21

2722

27.0t

26,91

27+02

27,14

27,04

26,99

26494

27.10

27.08

26,89

R6,81

26,94

27,05

26,96

P81
KW

00
200
000
53
104
2 US
220
009
204
002
«00
000
-e00
200
00
000
000
e 00
000
000
200
200
000
200
a00
00
000
200
00
800
000
000
200
s00
000
200
000
000
200
000
«00
200
200
«00
200
000
200
200
.00
+00

10AC SITEm 4

PMAX
KW

23,14
18,07
1054

4499

2063

Setb
1057
15442
19,18
22.78
25.09
25.71%
26430
26,58
26,065
26,71
26484
26482
26459
26039
26036
26049
26482
2624%
26,46
26459
26062
26451
26433
26,38
265,%2
26094
26043
264,30
26449
26059
26048
26,31
26433
26446
26446
26,433
26028
26439
26,47
26,35
26022
26427
26,39
26039

PMAQ
L]

200
+00
«00
083
118
50
022
009
204
001
200
00
000
000
000
200
e00
000
200
¢00
e09Q
200
e00
000
(11
e00
900
000
s00
200
200
000
e00
200
200
00
000
000
«00
200
«00
000
e00
«00
«00
+00
000
000
200
e 00

PMF
KW

e 2259
22069
02059
e2128
02084
01972
02019
22216
2406
02597
«3362
03887
4147
4219
242
04203
04237
e 8166
.“0°7
04044
o4025
4094
08028
23947
+390°
3922
2 388%¢
e 379}
3728
3753
3769
«3700
03622
23603
23637
¢ 3597
3516
23500
«3509
o344y
03366
¢ 3353
« 3394

‘93359

03269

*3219

« 3244
03269
+3209

MSPD GRATM
RPM

274649 1,94
2905.3 2412
3088,4 2,28
J214,7 2,46
326242 2047
3222¢8 2049
3083,7 2¢3¢
291748 2419
2775.0 1495
2627,8 1.32
2431009 1e64
2164,7 4048
2025:9 1036
196652 1.3%
1943,7 $e34
1939,1 .29
1943,.,1 1434
195003 {029
1959,4 .29
1969,7 $.+2°
1980,0 1028
199000 §$030
2003s2 1029
201109 .29
2023e8 1029
2033:.7 3028
2044,7 $:30
20955:,9 1028
206609 (.28
2077¢5 $¢30
2088,1 .28
2098.8 1029
2108,7 $023
2119.4 1024
213000 1,28
2141,6 1.28
215009 1428
2160,9 1430
Q17149 1428
2181.,6 1428
219242 130
220149 1028
221149 (028
222116 1430
223542 1428
22412 1428
2250:.6 1430
226049 1,28
2270,0 1,28
22797 130



ST-D
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IDAC TAPE A6122R
RUN

TIME
8EC

1822.8

. 182249
- 1822,9

1823,0

- 1823,1

saBnT =

. 10&2s¢

1823,3
1823,.4
1823,5
1823,6
1823,7
1823,8
1823,8

1823,9 -

18240

1824,1.

1824,2
1824,3
1624.4
i824,5
1824,6
1824,7

1824,7 -

1824,8
1824,9
1825,0
1825,1
1825,2
1825,.3
1825.4
1825,5
1825,6
1825,6
1825,7
1825,8
1825,9
1826,0
1826,2
1826,3
182644
1826,%
1826,5
1826,6
1826,7
1826,8
1826,9
1827,0
1827,
1827.2
1827,3

VEL
-MPH

30.614
30473
30.8%
30.96
31,09
3128
31,34
31446
31.57
31.70
31.8¢
31,93
324,04
32.15%
32,27
32.39
32.50
32.50
32.7¢

52453

32,94
33,06
33,17
33,26
33,38
33.50
33460
13,72
33.82
33,93
34,04
34,414
34,24
34,38
34,48
34,56
34,66
34,87
34,97
35.07
3S5.17
35,27
35,36
35,47
35.54
35.15
34,63
34,20
33,95
34,09

- TEST NO,.

ERO
WH

2803.6
2804,4
2805,
2805.8
280646

&
280646

2807.3
2808,
28088
2809,6
281043
28140
2811.8
2812.%
2813,3
2813.3
2814d,0
2814,7
2815,5
2818.2
2816.9
281747
2818,.4
2819,
2819,9
2819,9
2820406
2821,.4
282244
2822.9
2823.6
2824,3
2825,
2825.8
282646
2826,6
2827,13
2828,8
2829,.%8
2830.3
2831,0
2831,8
2832,%
2833,3
2833,3
2834,0
2834,7
2835,3
2835,6
2836.0

€8l
WH

133,5
133,5
133,5
133,5
1331,.5
1338
133,58
133,5
133,%
133,.5%
133.%
133,.5
133,5
133,5
133.%
133,83
133,5
133,5
133.5
133.%
133.8
133,5
133.5
133,5
133,95
133.%
133,5
133,58
133,58
133,59
133.5
133,5
133.8
133.8
133,85
133,%
133,95
133,9
133,85
133,95
133,5
133,5
133,58
133.5
133.%
133,5
133,5
13345
133,5
133.5

6

EMAI
WH

2513,.8
251“35
2515,.3
251640

2516,7
2%4b, 7

L S
25174
2518,2
2%518,9
29196
2520.4
2521.1
2521.8

2522,%-

2523.2
2%23.,2
2%24,0
2524,7
252%.4
2%2%,
2%26,.9
2527 .6
2528.3
2%29.0
25297
2529.7
2530,5
253142
2531.9
2532.6
2533.4
2534,
2534,8
2535%,.6
2536,3
2%536.3
2537.0
2538,%
2%39,2
2539,9
2540,7
2541,.,4
25ue,t
2%542,.8
2542.8
2543,6
2544,3
2544,8
2544,8
2546,0

.Day 160

EMAD -
WH

147,5

147,.5
1“7.5
147,53
147,5%
en7.8

107.5
147,5
147,.5
147,59
‘“7.5
147,S
147,5
147,5
147,5
1475
147 .S
147.5
$47,.9%
147.5
147,59
147,.5
147,5
147,85
1479
1475
147,%
147,95
147,95
14705
147,95
1478
147,59
147,%
147,%
147,5
147,5
147,59
147.5
147,S
147,%
147,.,5
1“7:5
147.5
147,.5
147,45
147.5
147,5
147,.5

EMF

09146118

SITE‘NO.IH.O

BTAMPO BTAMPI BCHGP - P8O

WH_  AMPeHR AMPwHR

143,1
143,14
143,14
143.1
143,
143,14
143,14
143,.1
143,.1
143,14
143,1
1431
143,
143,2
143,2
143,2
143,2
143,22
143,2
1432
143.2
143,2
143,2
143,2
143,2
143.2
§43.2
t143,2
143,13
143,3
143,.3
143,3
143,3
143,3
143,3
143.3
143,3
14343
143,3
143,3
143.,3
143,3
143,3
143,4
143,4
143,4
1d43,4
143,4
143.4
143,4

00
00
000
000

e 00
200

+ 00
00
000
000
« 00
»00
000
000
000
200
s00
000
000
00
000
«00
00
200
200
e 00
2 00
200
+ 00
200
00
s 00
000
«00
00
000
000
200
000
200
2«00
000
« 00
000
00
000
«00
000
200
+ 00

00
¢ 00
000

e 00

00
e 00
¢ 00
«00
000
200
200
200
00
000
000
000
o 00
«00
e 00
=00
¢ 00
«00
000
200
000
s 00
000
«00
«00
000
200
000
00
200
00
000
00
000
00
00
« 00
200
00
00
«00
«00
o 00
«00
«00
00

KW

000
000
2000
000
¢ 00
200
000
000
«00
000
000
000
+00
200
200
«00
«00
000
200
=00
000
o 00
000
200
¢ 00
000
<00
«00
00
200
200
e 00
200
«00
200
00
000
00
+00
s 00
« 00
000
«00
000
«00
00
200
s00
«00
200

KW

26,79
86,477
26,92
26492
26,74
26464
26,77
26,87
26,76
26461
26,62
26,76
26,76
26,5%
26,46
26,56
26,67
26467
26,42
26,44
26062
26,64
26,48
26,45%
FIYY 1]
26,82
26,72
26,56
26463
26,81
26,82
26466
26465
26.82
26094
26,84
26,60
26,77
26,79
26,64
R6,6%
26086
27402
26,87
26467
2%5.89
24487
21.00
15.61
14415

-3¢
KW

+00
200
«00
e 00
000
000
e 00
200
000
001
000
000
0200
e 00
000
000
«00
«00
000
00
000
000
000
s 00
000
200
00
000
000
200
+00
0200
000
+00
00
»00
00
000
000
200
« 00
200
«00
000
200
000
o 00
:00
«00
e 00

10AC 8ITEw 4

PMAY
KW

26,22,
e6sié
26,24
26,32
26420
26+0% "
264114
264295
2621
26405
25.99
26,113
26018
26208
25,89
25,91
26406
26006
25089
25.83
25.97
26509
25499
25.88
26002
26.22
26:22
26406
26,02
26016
26427
26etd
26207
FIY3L)
26434
26,314
26,4141
26414
26022
26,13
26406
26422
26,44
26440
26418
2538
25418
2031
15,07
13.84

PMAO
Kw

«00
#GC
000
200
00
09
000
000
000
000
00
e 00
000
200
200
000
00
000
000
000
«00
00
000
000
«00
200
001}
000
000
+ 00
000
»00
00
200
000
000
001
200
200
+00
2 00
000
00
00
e 00
«01
«C0
«00
000
o 00

PMF
KW

+312%
«35i%
3156
03144
«3050
2997
«3037
3059
+3000
02922
02919
02928
02934
22856
2806
22844
02849
02869
«2737
o722
« 2778
s 2766
22684
o264}
02681
02697
e 2634
02566
02578
02616
e 2600
02528
02497
02544
22550
o 2U9y
2422
c2U8Y
s 2478
22403
2372
s 2412
02337
02256
2072
<1947
«1806
1572
01394

MSPD  GRATM

RPM :
2289,7 - (.28
2E%8,:7 .28
23078 1429
2317:S 1029
232642 1428
2335.8 {28
234444 1429
235344 1.28
236242 1028
237146 129
238046 1029
2389,4 3028
239841 1.28
240649 1429
2415:3 .28
2024s1 1028
2434,9° 1,29
203149 129
2049,4 1028
24575 1.28.
206642 1029
207440 1029
2082,5 .28
249142 1028
2“99.1- 1.29
250841 1029
25159 1428
2523,4 (.28
253242 1e29
254040 1,29
2%548,7 .28
25%6.2 28
256404 1029
2572:8 1429
2580,0 1.28
2588,4 .28
2595,6 (.28
261146 1429
2618,7 1.28
2026,6 128
2633,7 .28
264009 1429
2609'1 1'29
2056,3 128
2665,0 1028
2728,7 132
2912.8 1.43
3157.% 156
3389,4 1069
354642 1078



91-D
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IDAC TAPE A6122R
RUN

TIME
SEC

1827,.4
1827,.,4
1827,5
1827.6
1827.7
1827,8
1827,9

1828,90

1828,1
1828,2
1828,3
1828,3
1828,4
1828,5
1828,6
1828,7
1828,8
1828,9
1829,0
1829,1
1829,2
1829,2
1829,.3
1829,4
1829,5%
1829,6
1829,7
1829,8
1829,9
1830,0
1830,
1830,1
1830,2
1830,3
1830,4
183045
183046
1830,7
1830,.8
1830,9
1831,0
1831,0
1831,.1
§1831,2
1831,3
1831,4
1831,5
1831.6
1831,7
1831,8

VEL
MPH

34,57
34,99
35,36
35,88
36,55
36,79
36,77
36,73
36,74
36,78
36,84
36,92
37.00
37410
37.20
37.3%
37.42
3751
37462
37.72
37.83
37.9¢
38,01
38,11
38,21
38,29
38,40
38,47
38,58
38,67
38,77
38,86
38,95
39,04
39,12
39,22
39,34
39039'
39,49
39,58
39,66
39,76
39,84
39,92
40401
40.10
40420
40,28
40.37
40.45

EROC
wWH

2836.5
28374
2837.8
283846
283846
2839,.4
284041
284049
284dy,.6
284244
2843,¢
2843,9
284447
2845,%
2845,%
2846,.3
284744
2847.9
2848,.7
28494
28502
2881,0
2851 ,.,8
2852,6
285246
28534
285442
285%,0
285%5,8
2856,6
28574
2858,2
28%%,90
2859,8
2859,8
286046
286144
2862,2
2862,9
2863,7
2864,%
2865,3
2866,
2866,9
2866,9
2867,7
2868,5
2869,3
2870.0
2870.8

TEST NO,

EBI
WH

133,5
133.5
133,.5
133,58
133,5
133,58
133,.5
133,5
133,5
133,5
133,5
133,85
133,58
133,5
133,5
133,5
133.5
133.8
133,5
133,58
133,5%
133,.%
133.5
133,.5
133.%
133,85
133,85
133,58
133.S
133,S
133,5
133,59
133,5
133,%
133,85
133.8
133,5%
133,5
133.5
133,.5
133,5
133.%
133,58
133,5
133,.5
133,5
133,%5
133,5
133,5
133.5

[

EMal
WH

254640
2546,6
2547,3
2548,
2548,
2548,1¢
2548,1
2551.0
25510
2551.8
2%552,.5
2%553.3
25%54,0
2554,8
2554,8
2555,6
25%556,3
25%56,3
2538,7
25%8,7
2559,5%
2560,
2561.0
25%561,8
2561,8
2562,46
2563.3
2564,1
2564,
2566,4
2566,.4U
2567,2
2%68,0
2568,8
2568,8
2569,5
257043
25711
25%71.9
2572.6
2573.4
2574,2
257%5.0
257%.7
257S,7
2576,5
2577.3
2578,0
2578,8
2579.,6

EMAD
WH

147,5
147,45
147.5
1475
1“705
10705
147,38
147,5
14745
147,5
147,S
147 .5
147,95
147,S
147,5
147.5
107.5
147.5
147,5
147.5
147.5
147,9%
187.5
147,5
147,95
147,5
147.5
147.5
147.5
147.5
1“7'5
147,5
1“705
14705
1“7.5
14745
147.5
1"7'5
14715
1475
1“705
147,95
147,5
147,53
1“7.5
147.5
14705
107.5
10715
1475

Day

160

EMF
wH

143,4
1434
143,484
143,4
143,4
10344
103,48
143,4
143,4
143,4
143,%
143,9
143,5

143,5 .

143.5
143,95
143,95
143.5
143,95
143,5
143,5
143,6
143,6
143,06
143,6

tul.b

103.6
143,46
143,6
143,86
143,6
143,6
143,6
14347
143,7
143.,7
143,7
143,7
143,7
143,7
143,7
143,7
143,7
143,7
143,7
143,7
143,8
143,8
143,8
143,8

KW

o 00
2000
200
200
00
e 00
e 00
2«00
«00
200
000
«00
000
000
s00
000
200
¢ 00
W00
W00
00
.00
»00
«00

" 000

000
000
00
200
200
000
00
200
000
000
000
«00
200
209
000
00
200
«00
«00
W00
«00
s 00
e 00
200

09146118
BTAMPO ATAMPI BCHGP
AMPaHR AMPeHR

200 200
000 00
200 s 00
000 «00
000 200
200 «00
000 « 00
0 00 + 00
¢ 00 00
00 «00
e 00 00
0 00 « 00
00 «00
00 «00
000 000
«00 200
000 200
200 «00
«00 200
00 000
000 00
00 «00
000 200
000 00
000 000
200 «00
200 000
000 « 00
000 «00
«00 «00
000 000
+00 «00
" «00 000
200 000
00 200
200 000
«00 «00
e 00 000
000 +00
200 «00
200 000
e 00 000
.00 .oo
+00 +00
000 000
.00 .00
000 +00
«00 «00
+00 00
200 o 00

«00

SITE NO,34,0

PrO
Kw

16,99
20062
23,21
25,07
26,82
27419
27149
2707
27.15%
2734
27,44
2754
27.68
28,405
28,36
28,49
28,47
28,+:5%6
28,76
28,76
28,61
28,54
28,63
28,73
28,67
28,952
28,56
28,69
28,69
28,50
28,42
28,%9
28,66
28,58
28,38
28,43
28,59
28455
28,41
28,36
28,49
28,59
é8,le
28,29
28,32
28,47
28,46
28,31
284,27
28,37

Pal
X W

200
00
«00
000
e 00
s 00
«00
+00
000
000
«00
00
000
00
s00
000
000
000
200
200
000
«00
+00
200
«00
000
200
000
000
+00
000
«00
«00
00
«00
«00
200
e 00
200
00
00
000
0 00
001
200
« 00
200
s 00
« 00
000

10AC SITER ¢

PMaAl
KW

16076
20el}
23000
RhoT1

26428

260690
26462
26449
26,47
26064
26,79
26.89
27004
27433
2T 69
27.87
27+85
27.84
28403
28,10
28,00
27.87
27.89
28402
28402
27.90
27.84
27.97
28,03
27.89
2777
27,84
27,97
2792
2776
2778
27,87
27489
27.80
27069
27.78
2792
27,86
2767
27462
27,76
27.84
R7.72
2T.614
27,67

PMAD
Kw

00
«00
200
000
a00
200
+00
00
000
000
200
«00
000
«00
+00
01!
e 00
«00
+00
o 00
000
«00
¢00
000
200
000
000
200
000
000
200
«00
000
«00
«00
000
000
200
000
e 00
«00
«00
200
«00
«00
«00
«00
e 00
« 00
200

PMF
e

21453
01603
031759
02078
+ 2878
0328¢
+ 3434
2 3497
+ 3553
03641
¢3653
03878
03528
03544
« 3544
+ 3469
03409
03422
034066
o 3444
+3372
3328
¢338¢
3412
«3356
03294
«3300
»3350
3322
03219
v3212
3259
03287
3219
3180
03163
03209
23200
03112
«308¢
v3128
«3147
« 3087
«3016
«3037
«307S
«3050
22969
«2937
« 2987

M3PD GRATM
RPM

354602 1,78
342006 1069
324602 1058
302745 1445
27203 1429
2406ed 1013
223046 1404
2149.7 1400
211d.4 »98
210009 98
2095,9 97
209642 98
2098,7 97
21028 97
10649 97
211146 97
211649 097
212242 97
2127e2 7
2132,8 97
2138, 97
2142,8 97
214844 97
215347 97
2159.4 97
2163,7 97
216944 97
2174,.4 97
2179,.48 97
2184,7 97
219040 97
219%,0 o7
220040 97
220540 7
221046 97
221540 97
222043 297
222546 97
223006 97
223540 97
224040 97
2245,3 97
225046 97
225540 97
226043 97
2265,3 97
2269,4 97
227540 96
22797 97
PRBu.d 97



LT-D
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IDAC TAPE Ae122R
RUN

TIME
SEC

1831.9
1831,.9

S 1832,0

1832,1
1832.2
i832,3
1832,4
1832,.5
1832,6
1832,7
1832.8
1832,8
1832.9
1833,0
1833,
1833,2
1833,3
1833,4
1633,5
183349
1833%,7
1833,7
1833,8
1833.9
1834,0
1834,
1834,2
1834,3
1834,.4
1834.9%
1834,6
183446
1834,7
163“.8
1834,9
1835,0
1835,2
1835,3
1835,4
1835,5
1835,.5
1835,6
1835,7
1835,8
1835.9
1836490
1836,
1836,2
1836,3
1836,4

VEL
MPH

40.53
do.62
40,70
40,79
40.87
40493
41,03
41411
41,20
41,28
41436
01.05
41,51
U1,60
41,60
41,77
41,84
41491
42400
42406
42416
42.23
42.30
4239
420,47
42,54
42,62
42,69
42.77
42.8%
42492
3,00
43,07
43,14
43,22
43,30
U3.44
43,51
43,58
43,67
43,73
43,79
43,87
43,94
44,02
44,09
44,415
Y
44429
44,30

EBO
W

2871 .6
2872,4
2873,2
2874,
28%4.9

anwn

874,858

2875,5%
2876,3
2877,
2877,9
2878,7
2879,%
2880,3
e881,9
2881,
2881,8
2882,6
2883,4
2884,
26584,§
288%5.7
2886,5
2887,.3
20888,
2888,9
2889,¢
2890,.4
2891,2
3592e0
2892,8
2893,5
2894,3
20895,
2895,
2895,9
28974
2898,2
2899,
2899,8
2900,5
2901,3
2902,
2902.1
2902,9
2903,6
290444
2905.2
2906,0
2906,7

TEST NO,

E8l
WH

133.5
133,5
133,5
133,55
133,5
i33.5
133,.5
133,58
133,5
133.5
1335
133,5
133,.5
133,%
133,.5
133,5%
133.5
133,5
133,5%
i33e5
133:.%
133.5
133,93
133:5
133.%
133.5
1335
133,.5
133,5
133,5
133.5
133,38
133,85
133,5
133,85
133,5
133,%
133.5%
133,%
133.5
133,S
133,5
133,5
133,85
133,58
133,5
133,5%
133.5
133,
133,5%

6

EMal
wWH

2580,3
581,14
2581,9
2582,7
2582.7
2583.4
2584,2
258%,0
2585,0
2587,3
2587,.3
2%588,0
2588,8
2589,6
2589,6
2590,3
259141
2591.9
2592,6
£583.5
2%94,2
2594,°
2595,7
259%96,4
2596.4
2597.2
2598,0
2598,7
2599,5
2600.3
26010
260108
2602.5
2603.3
2603.3
26041
2605.6
260644
2607,1
260749
2608,.6
2609,4
261042
2610.2
2610.9
2611.7
2612,.,4
2613,.2
261440
2614,7

EMAD
WK

147,5
147,5
1“7.5
1“7.5
147,5
1875
1475
147,%
147,95
147,58
107.5
147,93
147.3
147,95
147,93
147,95
147,5
18745
147.5

ne
147.5

147,95
147,5
147.5
147.5
147,3%
147.5
14745
14745
147,5
147,5
1475
147,35
147.%
147,.%
147.5
147.5
147,.5
147,.5
147,.5
147.5
1475
1“7.5
147,59
147,5
147,.S
147,.5
147.5
1“7.5
147.5
147,.5

DaY 160

EMF
WH

143,8
1643.,8
143,8
143,8
143,8
143,8
143,8
143,8
143,8
143,8
143,9
143,9
143,49
143,9
143,9
143,9
143,9
143,9
143,9
14349
143.9
143,9
143.9
143,9
143,9
14440
14400
144,90
144,90
144,0
144,90
14440
144.0
144,40
144,0
14440
144,0
14440
144,0
144,
tdd, 1
144,1
144,14
f1ldd,.§
{dd,y
44,1
144,1
44,1
144,
144,1

09146818
BTAMPO BTAMP] BCHGP
AMPeHR AMPeHR KW

000 «00 00
+00 000 e 00
000 o 00 000
200 200 200
s00 «00 + 00
+ 00 « 00 a00
000 000 200
000 000 200
000 «00 00
00 00 000
200 00 000
000 e 00 000
e 00 200 00
000 200 200
000 00 000
00 200 s 00
0200 200 200
000 . s00 000
000 000 00
e30 «80 200
00 00 =00
000 000 «00
200 e 00 e 00
e 00 +00 000
200 s00 000
000 «00 00
000 000 000
000 000 000
«00 200 200
«00 000 +00
000 «00 +00
000 200 200
000 «00 000
2«00 «00 «00
.00 000 000
200 000 000
200 00 000
000 200 +00
000 «00 «00
200 s 00 «00
«00 «00 200
+00 00 009
« 00 «00 000
00 «00 «00
000 «00 000
200 «00 +00
«00 200 e 00
000 +00 200
«00 «00 200
«00 o 00 W00

SITE NO.BU,0

PBO
Kw

28,44
28,33
28,419
28,27

28,42
28,39

L8 R4

28422
28417
28,29
28.37
R8.26
28,14
28,19
28,33
28.33
28,11
28.07
28,22

28,29
2818

avia -

28,02
28,08
28,23
28,21
28,08
27.99
28.14
28,21
28,07
27.96
28,02
28414
28,09
27.92
27.93
28407
27,99
27.89
R7.96
268,09
28,02
27.87
27,88
28,02
28406
27.91
27.80
27.%1%
28,06
27496

P8l
KW

200
200
200
e 00
«00

=08

SVV

000
000
000
000
200
000
000
000
200
000
000
200
000
00
«00
200
200
e00
000
000
000
000
s 00
o 00
000
s00
00
s 00
e00
s00
000
«00
o 00
200
«00
«00
000
200
00
«00
e 090
000
000
00

IDAC SITEm 4

PMAl
KW

2777
2774
e7.%88
2758
2773
2779
27466
2782
2759
27718
27469
2784
27.50
2764
27.:64
27,56
27.44
2752
27:6%
27:460
27.44
27444
27.54
2764
27448
2738
27¢44
27.5¢
27,54
2737
2736
27047
27449
2737
27429
27441
27404
2727
2730
27045

27,46

27,31
27,24
2734
2746
27436
27420
27«25
2739
2748

PMAOD
Kw

200
«00
e00
200
000
a8

+00
200
200
000
000
200
00
000
+00
«00
000
000
000
=00
200
00
«00
000
000
e 00
«00
«00
e 00
00
000
000
s 00
000
000
000
000
s00
000
000
000
200
200
200
000
400
000
000
e 00
«00

PME
KW

«3009
o294G
289}
02909
02944
e2%9i2
02834
2813
2862
02872
12822
02766
2794
2828
02828
«272%
2712
a27%6
02769
22694
e 2647
02678
2782
02687
+2600
+ 2594
e2644
22639
02594
02547
22988
02616
2597
«2519
02509
« 25953
02503
02453
02491t
12528
02500
2428
2 2U28
e 247%
02481
2412
w2379
2419
«Ph47
22409

MSPD GRATM

RPM

2289,7 97
229367 97
2298,7 97
2303.7 97
230841 097
2373 97
2317,8 96
2322.% 97
2326,9 97
23319 96
23359 97
234043 97
234d5,3 97
2349.7 097
2349,7 97
2358,4 097
2363, 97
2367,% 97
237252 097
2377.2 297
23809 097
238S,6 97
2389,.7 97
239“.1 97
2399, 196
26023 097
2407:2 97
2“‘1.’ 97 .
201546 97
20197 97
24244 097
242844 2 97
24%2.8 97
2636,9 97
44049 97
24u%,6 97
2453,.7 97
2457,% 97
2462,2 97
24658,6 97
247040 97
2473,7 297
247841 097
248149 297
248642 97
249060 097
24Sse4 97
24985 ¢ 97
2502s2 97
25056 e 97
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IDAC TAPE Aet22R

UN

TIME
SEC

183644
1836,%

. 1836,6

1836,7
1836,8
1836,9
183740
1837,
1837,2
1837,3
1837,3
1837,4
1037.5
1837,.6
1837.7
1837,8
163709
1838,0
1838,1
1838,2
1838,2
1838,3
1838,4
1838,5
1838,6
1838,7
1838,8
1838,9
1839,0
1839,1
1839,
1839,2
1839,3
1839,4
1839,5%
1839,¢6
1839,7
1839,8
1839,9
184040
184040
1840,
1840,2
1840,3
1840,4
1840,5
1840,6
1840,7
1840,8
184049

VEL
MPH

44,43
44,49
44,57
44,64
44,70
44,77
44,83
44,92
44,97
45,04
4S.10
45,14
45,20
US.26
45,30
45,3%
45,38
45,33
45,22
45,09
44,87
44,68
44,54
444,43
44,33
44,27
44,25
48,34
44,40
44,49
44,988
Q4,66
44,73
44,82
44,90
44,98
45,04
45,11
45,18
45,24
45,29
45,34
45,38
48,42
a5,4%
45,49
45,%2
45,54
45,56
45,57

ERO
Wh

2907,5
2908,3
2909,
29091
29098
291046
291144
2912,
291241
2913,.7
2914,4
R915,1
2915,9
2915,9
291646
2917.3
2917,9
291844
2918,8
2919,
2919,3
2919,S
2919,7
291947
2919.9
292041
292043
29205
2920,.8
292142
2921,%
29219
2922.3
2922.3
292247
292342
2923.7
292441
2924,6
2925.1
2925,.6
2926,
2926,.6
292646
292741
2927.6
2928414
2928,5%
2929, 0
29294

TEST NO,

11:2
WH

133,5
133,85
133.5
133,95
133,85
133,5
133.,5
133.5
133,5
133,5
133.5
133,5
133,5
133,.,5
133.5%
133,85
133,5
133,5
133,5
133.5
133,85
133,5%
133.8%
133,58
133,5
133.%
133,5
133,.5
133,85
133,%
133,.5
133.S
133.5
133,58
133,8
133,5
133,5
133,59
133,5
133,5
133,5
133,5
133.5
1%3,%
133.5
133,5
133,5
133,5
133.5
133,5

[

EMal
WH

2615,5
2616,2
261740
2617.0
2617.7
2618,5
2619,.3
2620,0
2620,8
2621.5
2622.2
2623,0
2623.7
2623.,7
2624,4
262540
262%.7
262642
2626,6
2626,8
2627.1
2627,3
2627.4
2627,.,4
2627.6
2627,8
2628,0
2628,2
2628,.5
2628,8
2629,2
2629,S
2629,9
2629,9
2630.4
2630.8
2631.3
2631,7
2632.2
2632.7
2633,2
2633,7
2634,2
2634,2
2634,6
2635,1
2635,6
2636,
2636,5
2636,9

EMAD
W

187,55
147,95
147,5
147,95
147,85
147.5%
1“7.5
147,5
1475
147,5
1“705
147.5
147,59
147.5
147,5
147,5
147,5
147,59
147,5
1“7.5
147,5
147,9
147,8
147,5
147,58
147,93
147,5
147,5
147,95
147,5
147,35
15705
147,5
147.5
147,5
147.5
147.5
147,5
147,5
147,95
1&7.5
147,5
147,5
147,5
147,5
147.5
l“7-5
147,95
147,5
147.5

Day 160

EMF
wH

44,1
144,14
14dd,1
{44,
144,11
144d,2
144,42
144,42
144,2
144,2
144,2
144,2
144,2
144,42
144,2
144,2
144,2
144,2
14d,.2
144d,2
144,2
14,3
144,3
144,43
144.3
144,3
144,3
144,3
144,3
144,3
§144,3
144,3
144,3
144,3
144,3
144,4
144,4
144,4
144,04
144,.4
146,4
144 .4
144,4
144,44
144,44
144,04
144 .4
144,04
144,4
144,46

KW

200
200
200
200
200
000
«00
200
200
00
¢ 00
o000
000
«00
000
200
200
00
000
200
200
200
000
200
e 00
+ 00
200
000
200
2«00
00
¢00
000
000
«00
00
200
000
200
e 00
000
«00
«00
s00
»00
200
000
000
200

09146148
BTYAPO BTAMPI BCMGP
AMPeHR AMPeMR

200 00
e 00 200
e 00 «00
200 000
w00 « 00
200 200
000 «00
¢00 «00
000 +00
«00 e 00
+00 00
«00 200
« 00 000
00 00
«00 « 00
«00 000
200 00
00 00
000 00
« 00 « 00
000 00
«00 200
200 00
00 00
«00 «00
000 «00
«00 200
o 00 o 00
00 «00
« 00 «00
200 000
- 000 «00
+00 00
«00 e 00
«00 «00
00 «00
00 «00
000 «00
«00 « 00
s 00 o 00
00 « 00
000 000
«00 «00
« 00 «00
00 «00
000 «00
'00 000
200 o 00
000 000
200 « 00

00

SITE NO,34,0

Pao
Kw

27,79
27.81
27,97
28,02
27.83
27,74
27486
27,99
2779
27.30
26,98
26077
26,37
23,76
25.32
FLYS 2}
23,22
19,758
15.84
1271
10454
8,86
7.87
o189
6,71
6,89
7.53
8.56
9,90
11428
12429
13.02
13,79
14,78
15,58
16412
16,54
17.06
17.53
17468
17.%7
17464
17.86
17495
17,78
17.54
17.42
17.22
16467
15,96

PB1
K

«00
200
«00
200
000
200
000
« 00
000
000
000
000
000
200
000
¢ 00
000
001
e 00
200
«00
200
000
s 00
e 00
000
«00
¢ 00
«00
200
000
e 00
+00
000
000
«00
«00
«00
000
200
s 00
e 00
00
00
200
«00
«00
« 00
«00
«00

10AC SITEm 4

pPMal
KW

27.22
2718
2731
27.42
27.34%
2716
27.20
2735
2722
26476
26434
26409
25.80
2525
24.77
24«26
22456
19.14
15.22
12406

.94

8444

Ta24

6:50

6429

6.57

7437

8,37

9.6%
11.02
12411
12483
13.51¢
14437
15,31
15.92
16,25
16467
17414
17436
17.29
17424
17494
17,59
17448
17.19
16496
16.77
16435
15eH4

PMAQ
KW

000
«00
000
000
00
200
200
200
«00
200
¢ 00
200
200
200
000
00
00
000
200
00
«00
200
200
000
000
200
°00
200
200
200
000
200
e 00
¢00
000
200
«00
«00
«00
e00
«00
200
00
00
s 00
000
o 00
200
00
00

PMF
Kw

02350
02363
22400
02409
02341
02306
02353
22384
« 23683
e2322
02366
v 243}
2047
02391
02378
o 2UBY
02641
«2703
2772
02912
03041¢
+307S
3041
03062
+3134
3134
23006
' 2862
02819
+2803%
02759
02647
02603
0262%
« 2628
¢ 2553
02491
+2503
025%0
e2540
02472
L)
« 2528
02547

. e 2U87

22483
02516
02578
«2569
«2522

MSPD GRATM

RPM

251040 97
251401 97
2517,8% 297
2521.9 97
2525,3 097
252941 297
2533,.7 97
2536.9 97
254146 97
2544, 97
2547,8 97
2551.2 097
2553,1 97
255642 97
2558.4 97
2560.9 .97
2%62.% 097
236040 W96
255341 96
2546444 196
25353 9%
2527,% 96
2520,6 97
2515,.3 97
251043 +96
2507.% 97
2%07.% 97
251049 97
2516,6 «97
252142 97
252642 97
252944 97
2533,4 97
2837,8 87
254y ,6 97
2545,3 97
25u9,7 97
2553, 97
25572 97
25594 97
2561,.9 97
2565,0 97
2566,9 97
2569,7 97
297142 297
2573.4 97
2575,.,0 )
2576,2 096
2576,9 97
2576,.9 97



PART 3

ACCELERATION

c-19



I10AC TAPE ab122R

RUN

0¢-0

[ RV RV RV RV RV RV v v Ry NV R NP v A RV RV VRV RV RV NV R NV N RV NV RV RV R RV RV RV R RV AV RV B RV AV RV RV NV R R RV gV RV N ]

TImg
StC
1809,2
1809,3
1R09,,4
1809, 4
1809,5
1R09,6
180997
1809,8
1809,9
181040
181044
181042
181003
1810.3
181044
181045
1810.6
181047
1810.8
181049
181140
1811,
1811.2
1811.2
1811,3
1811,4
1811,.5
1811.6
1811.7
1811.8
181149
181240
1812,1
181241
181242
181243
1812.4
1412,5
1R12.6
181247
181248
1R1249
1R13.9
1813,0
1R13,.1¢
1813.2
1813,3
1813,5
1813,06

vEL
ME
200
« 00
o« 00
« 0
e 00
000
« 20
1.09
132
1,56
1.84
2012
2443
2474
3.09
350
3,89
4,34
480
S5.29
5.82
6,51
Tetld
7'56
7485
8.05
8.21
8,32
8el1
Be46
Ba63
B.as
9,14
Qeld
9,78
10,15
1053
1090
11425

11458

11492
12.20
12.47
12.73
1299
13.24
13.54”
13,75
13.98
16421

RCHGY
VoLT
109.,3
108.8
108.5
107.9
10742
106,6
10644
10643
106.2
10640
105.6
105.¢2
105.0
104,8
104,06
104,2
103.7
103.4
103.1
102.8
10245
102.1
1013
101.1
1014
102.2
103.0
103,8
10“.5
1051
105}
10446
104,0
103.3
10245
10145
1006
9G,8
99,3
98,9
98,47
Q8.6
GHeb
98.5
9R.4
9843
98.2
qﬂ..a
98,1
9H. 1

10aC DAY

RY
vOoLT
110.2
109.8
109.4
109,2
1084
107,5
10761
106.9
106.8
106,8
166.5
10640
105,7
1055
105,.4
105,14
10446
104,42
103,.9
103.6
103.3
103.2
102.4
1016
101.4
101.8
10246
103.5
10443
10541
10547
10S.7
105,3
104,06
1(’3.8
10249
10201
1011
1003
99,7
99.3
99,2
99,2
99,
98,9
Qa9
9K, 9
98,7
986
QR ,~

[I{l\‘l
VoL T
11n,1
109,58
109,2
108,8
107.9
10761
106,7
10606
1065
106,4
1061
10545
105.2
105.1
10449
10“05
10d4.0
103,86
103.3
103,0
10247
102.3
10145
10069
1010
10146
10245
103.4
108,1
10545
105.2
104,6
10309
103.0
10240
1010
100,40
99,3
98.7
YR, 4
QR .3
9R”,.3
QR .2
R0
QR0
97.9
Q7 . %
Q7.7
97.7

GiA

:A‘.F\"

vOLT
1"600
1r6,9
10649
lob.q
1n6,9
11h,9
{0k8
10649
1(;'.’-9
1n6,R
1()'3.9
106,9
106,9
106,9
11649
15649
106,9
106,9
1169
10649
1u6e9
10649
l(ib'q
1068
106.9
1()6-9
106.9
10669
1069
16649
10649
10649
106,9
1(‘h|°

16649

1(_10.9
10649
tub,9
10740
10649
In7.0
157 40
1nhe9
106649
106,9
107,0
to7.n
107,10
10khe9
1aT.n

BCHGA
AP
'.5
S
-.S
=sS
@S
..5
-.S
--5
..S
-.S
..S
e
=5
e
-.s
-.S
-.S
-.5
-5
Xx]
..S
-oll
=S
..5
S
.5
-
.S
-'5
..5
=5
ws
- U
woll
..“
--“
wel
.ol
-5
=5
=5
e
.5
-
..S
-5
=S
.-S
=5
-eS

AT
AP
22,6k
30,9
37,7
4941
63,5
73,3
77,5
78,9
80,2
43,7
Q0eb
97.6
101.6
104d,0
108.2
115,7
12346
129,59
134,4
139,8
145,1
154,2
167,2
170,8
163,3
147,9
114,

99,2

87,9

87,7

95,7
107,7
1222
1348,8
157,2
175.4
190,78
2Utle7
208,9
21246
213.8
213,84
214,47
216,1
217.3
218,06
2149,1
219,.5%
2en,5S

MA g
AP
1hel
2Uol
31e2
43.9
SRa.6
6742
Tnel
Tae9
7243
Theb
Bde3
9.1
Q94,3
96,46
1013
1n9,6
117 .4
1227
12746
133.1
138,.,6
148,8
16241
163,2
153.2
136.1
118.¢
10242
8745
77.8
8146
92.4
106,585
122.2
139.7
158.6
177.{)
191.9
20149
20R G2
211.2
21241
212.1
213an
21445
215.8
21742
217.7
217.9
219,

“Fa

aMP

fa.37
Re34
a3
R,29
Ro2d
8.18
B,13
Fall
P B
Beln
BN
Re 0B
Re02
Re00
799
7.97
7.94
7.90
7.88
Tt
7.83
T.82
779
770
765
7.65
7«70
7.78
7485
T.08
6e07
S5.60
S.19
44,50
3.80
3.1
3,44
3,35
2+94
2455
2456
2e67
2454
2415
2.01
2l.18
226
2.0%
1.71
1478

TRaATy
DFGF

Rn,3
Ated
R4
An, 4
Ane3
B0 4
ANed
Rneld
Ang.3
LY
RN 3

Rlie3 .

R0 4
R0,3
Aned
Aned
Ana.d
Riel
RU-3
Ri,4
80.3
80,3
Bne4
8Oa4
ARned
Higad
R0 L4
Rne3
RNal
8044
Rosl
an.u
8n,3
8043
Reld
Rna.d
ﬂn.a
R g3
Aneld
Bed
RN, d
R(ed
Rn, 4
R el
AN 4
ANl
ARiel
R0L3
Rpeld
g d

ThaT2
DEGF
78,4
78,4
78,3
78,4
78,4
78,5
78,5
78.3
78,5
78,5
78,4
78,5
78,4
7843
78,5
78,4
78,5
76.3
78,4
78,5
78.4
78,4
78'5
78,4
7844
78,5
78,4
78,4
78,4
78,4
7844
7844
78,3
78,5
78,5
7845
78,5
78,4
78,5
78,5
78,4
78,5
78,4
78.4
7844
78.5
78,5
74,4
78,4
78,5

TRATY
DEGF
79,0
7961
7940
790
791
79.1
791
790
79.1
7940
791
79.1
78.9
YA
79.1
Ta,9
791
78,9
79.1
T9,n
79.0
79.0
79.0
7849
79.‘
79.1
79,1
7940
79'1
79,1
79-]
79.1
79.n
79.n
791
79.0
79490
79.0
791
79:.4
7914
791
79.n
79.0
79.0
79-’
79.1
79.1
78,9
79.14

ThaTy
NEGF
TH,8
78,8
78,7
18,7
78,7
78,8
78,7
78,8
7R,.8
78.7
78,8
78.8
78,7
78,8
7847
7848
7847
78.7
78,8
78,7
78.8
7R.8
78,7
78'8
78.8
7847
78.9
78,9
78,8
7847
7847
78.9
78,8
768.8
78.7
78.8
78,8
78,8
78,8
78,7
78,8
78,8
7847
78,8
TR.T
7R.8
78,7
Ta 4
78,9
78,17

ThaTs
NEGF
79.4
79.3
7943
79.3
79.3
79,3
79.4
79,4
79,4
79.2
79.4
79l
79.2
79,4
79.3
79.3
794
79,4
79.4
79.3
79.4
79.3
793
79,4
79.3
79,3
79.3
79,4
79.3
79.3
79.4
79,4
79,4
79.3
792
79,3
79.4
T9.4
79,3
79.3%
79.4
79,4
79.3
79.5
79.4
79.3
79,4
79,4
TIeu
79,3

TCONTY
PEGF

1090
10940
109,0
1091
1090
109,0
10941
10961
1094
109.,0
109,.1
10940
1091
1091
10940
10941
10940
109.2
109,14
109.1
10914
109,1
1091
1091
109.0
1n9,1
10941
109.1
109.2
10941
1091
1091
109,14
1091
10941
1091
1092
19,9
109.2
109.1
109,2
1091
109,1
109.2
1n9.2
109.1
109,.2
109,3
10942
109.1

TE~ g
DEGF

112.1
112.2
112.2
112.3
112+3
112.2
112.3
112.2
11243
112.3
i12.2
112.2
112.2
11243
11243
1122
1122
11242
112.3
112.3
11242
11242
112.2
112.3
112.3
112.3
112.2
1121
1123
1123
1123
11242
112,2
112.3
11243
112.2
112+3
112.3
112.2
11243
11242
112.2
112¢2
11242
11243
112.2
112.3
112,2
11242
112.2

TEMe
PEGF
123,4
123.3
123.3
123.3
123.%
123,5
123.4
123.4
123.4
123,6
123,.4
123.4
1233
123,3
123.4
12344
123.3
12343
123.4
1234
12304
123,3
12342
123.4
123.3
123.4
123.3
123.3
123.5
123.4
12343
123.3
123,2
123'4
12304
1233
123.3
123.2
123.3
123.4
123.3
123.2
12341
12343

123.3

12343
123.3
123,2
123.2
123.2

TEM3
CEGF
196.3
196.3
196,3
19643
19643
196,3
196.3
19643
]96-3
196.3
196.2
1962
19642
19642
196e2
19642
196.2
1961
19641
19641
19641
19641
19641
19644
19640
19640
19640
19640
1960
196.0
195,9
195.8
19%5,7
19546
195.5
195.“
19543
195,2
195-2
195.2
195%.2
195.2
195,3
19543
19543
195,.,3
105,2
19%.2
19%,.2

aABY
VOLTY

12.43
12044
12,43
12,44
1243
12,43
12.44
12044
1244
12443
1243
12443
12443
12444
1243
12+44
12444
1244
12444
1244
12.44
12.43
1244
1244
12044
1243
12444
12.44
1244
12.44
t2ed4
12edd
12,44
1244
1244
1244
1244
1243
12444
12e44
12444
12444
12+ 44
12e44
1244
1243
12443
12.44
12244
12444



IDAC TLRE Ak122R IDAC DAY Yiso

TIME VEL - RCHGV RV Ay by FCHBLA M L AL FA O TRATY TRAT? TBATS TRaT4 TRATS TCONT  TE#t  TEM2 TEMY  AaBY

RUN

St¢ MPH  VOLT  VOLT voLT  voLT AP np AP Ltk DEGF  DEGF  DEGF 0t GF  DFGF DEGF  DEGF  DEGF rEGF  VOLT
1R13.7  ta,u4 97,9 QR 97,7 167.0 =5 222.5% 2231.5 1.89  Rn 4 TB,6 79,1 THR,A 79,3 1091 11242 123,3 195,2 12443
1R13,8  14eb6B 9T7¢7 98,6 9746 {r7,.0 weld  22B,4 228,7 1eb2 B u TBLS 794y TA,8 79,4 109,2 1121 123:3 1951 12044
181349 14,94 97.1 9Be2 97.0 107.0 e d  Pdn,2 241,7 1658 8ne3 TB.S8 79,0 TR,T7T 79,3 109.2 112¢1 12341 195.1 12.44
1813,9 1S5.22 96,5 97,4 Ahel 107,00 weS 251,7 25%2.4 14485 Angd 78.3 79.1 78,9 T9:5 109,2 1123 12342 1951 t2e44
1R1U.n 15,45 96.2 96,8 95,7 107.0 ws3 257.5 257.n 157 RAn,3 TB,4 7941 7R.8 79,4 1091 1123 12342 195.0 12444
1814, 1571 96a1 Tbab U95,5 107.,0 =S  299.8 2587 1ebHB Beg3 TE,5 79414 TEL8 79,4 106981 1123 123:3 1951 12.44
1814, 2 15,94 96.1 96.5 98,5 11:6,9 5 26n,1 295R .7 1.58 Ri- ol 7545 79.’ 78,7 79,3 1(’901 !12.3 123.2 !9501 12.44
1814.3 16.16 96.() 96.5 qs,u l'\7on .,§ 20“.3 qucl" 1036 F""Q“ 78-“ 790(\ 7607 70'“ 1()902 112'1 123'1 195.0 12'““
1814d.4 16,38 9640 Q6.5 9544 106,9 -5 259,9 258,95 1’39 Aol 78,4 790 78,8 794 109,22 $312.2 123-2 195.0 12.44
1814,5 16422 9601 96,5 95.5 107.0 =e5 258,6 257,1 1435 Rna3 78,4 79,1 TR,B 79,6 1091 1122 12342 195.0 12.44
1814,0 15667 963 9644 95,5 107.0 =S 252.,8 249.6 1643 Anl,4 78,5 79.14 TReB 7943 1091 112+2 12301 19540 12443
1B14,7 15,29 97.8 95,4 95,4 107.0n web 219,1% 2néed 140 RGeS 78,5 79.n 7BT 7943 109,11 112.2 123.2 195.0 12.44
181448 15410 10249 9743 99.2 10740 a7 118,9 92.4 RO R0.4 T8I 7849 TB.,T T9.4 10962 11201 12341 194.9 12444
181408 15.0“ 10500 10“.7 ‘06-6 1()7.0 -.6 21.8 01 176 31\.3 78.“ 7900 7aos 79.“ 109.2 112.2 !23.2 194'9 12.““
1814,9° 15,25 109.2 109.8 110.2 107,00 .4 -4,7 =9,7 133 ROW4  T8,5 79,1 78,8 79,2 109.2 1122 123,2 19U4.P 12,43
1815,0 15477 10746 11044 1096 107,40 sl 25,9 3345 1eb8 Bo,4 78,5 79,1 78,8 79,4 1092 112+.2 123.2 194.8 {2044
1815,1 1611 1090 108,11 10As8 10760 ol 76,8 R7.1 1.57 ANe & 7865 791 78,8 79,4 1091 112+2 1231 194,7 12044
1815.,2 16444 1029 1054 104,00 107,0 et 120,0 12R,.1 1e82 Roed TB,4 79,0 78,7 79,06 109.2 11241 123.1 19447 12.44
1R15,3 16496 101e¢d 10305 10242 166.9 ek 155,4 162.3  2.27 H#0,3 78,4 T9en TBeB TYes 109,3 112,2 123.2 1947 12644
18150“ 17.84 99.1 102.0 100,4 107.0 -y él iq6.7 P(’S.S 2.SG B e 78.-’3 7Q.i 7?‘.8 79.’) 10941 $i24¢ 123.3 591407 123@3
1815.5 17.5“ QQIi iUZ.O 100-“ i“’c“’ -cu igbt.', 205.3 295‘; ﬂ:’;.} 7E.Q 791'1 7808 7933 1093‘. !12=! !2353 !qa=7 12!“3
18156 19403 95.6 9648 95,3 1n6,9 =eS 2068,2 269.9 3.01 RDS 78,5 T9.0 TB8B,8 794 10962 11241 12301 194.8 12.43
1815.7 19,07 9S5.5 96,1 GUB 101649 2eB 27342 2717 3,21 Aned TB,S T9cn TB,8 79,4 1093 112:.2 1231 194.9 12,44 -
1815.7 19415 9Seld 95,9 FU.E 186,9 e 273,55 271.4 3426 B0el 78.4 791 78,9 794 109+2 112¢2 12342 19449 12.44
1815,8 19,28 9544 95,8 94,7 16,9 =eS 273.,4 27n,.9 2.97 BRn.4  TB,S T9.0 TB.,8 79,3 109.2 112.2 123.2 194.9 12,84

181549 19,44 95,4 95,7 94.7 156.9 «eS 272.7 27000 2485 Aneld 78,5 791 TBB T4 1092 11242 12302 1948 12.44
1815.0 19062 QS.H ‘75.5 qua7 ll‘h.q -.S 271.7 26".2 3.‘0 80-“ 78.“ 7901 78.8 790“ 10902 ‘12.1 123:2 190.8 iZ.“‘l

1816,1 19,Bp 95,4 95,9 9Qu,B 106,9 »,5 270,66 268,2 3,20 A0,3 78,4 T79,n TR,8 79,4 109,2 112.,1 123,1 194,8 12,44
181642 19,99 9545 95.9 94,8 106.9 =weS 269,5 26741 2498 ANe3 TBe4  TY.0 TB.B 7944 1092 11241 12361 194.8 12444
18163 2017 98:5 95:.9 9n.8 106.9 .5 26B.5 26%.9 2e69 ANe3 TB.5 T79.n TB.B 79,3 1092 112e1 12322 19ue7 12044
18164 2ne37 955 95:.9 94,9 106.9 2,5 267,7 265.2 277 AP 4 TBL,S T9.1 TR,B 79,3 109,2 11242 12341 19447 12,44
181645 201456 9545 9640 9449 106.9 =5 266,8 2bd.d 2¢98 B(eld 7845 V9.0 TR,B  T9.3 10942 112+1 12302 19%UeT 12043
181646 2ns7S 956 Q641 95,0 10k,9 ®eS 265,55 263,2 2.95 BROel TBald  T79.0 TR,B T9.4 10943 11202 12340 194,47 12,44
181646 2ie93 95,6 96a0 98¢0 10760 Y- 264,4 2620 2e61 Bne.d T8.4 79.4 7H,8 795 109.2 1121 1232 1°“.7 1244
181b07 2‘010 995.7 9600 951 1()7-0 -eB 263.2 26neb 2.“9 Pned 7845 7901 76,8 79.3 10902 1122 123.2 19“'7 12-'43
1816.,8 21.29 9Se7 Fbe2 9541 107,40 =eB 26243 26040 272 AneS 7845 79.1 78,8 79,3 109.2 112«1 12342 19046 12,43
1816,9 21.lUb 95.8 9643 9S.2 1,669 weS 261,0 258.7 283 AneS 78,5 794 76,8 79,4 109,3 1121 123.2 194,46 12043
181740 21.64 95,8 9643 9542 106.9 w5 260,1 2K8R,1 2.63 PR3 7B 4 79,0 TR,T 79,4 109,3 112.1 1231 194,6 12,43
181742 2199 95.8 9642 9542 106,9 weS 260,5 2S8.7 2ell R0OGI TBeS Ty TH.B TYeld 109.2 1120 12342 19Uab 12444
1817.3 22.17 95.7 6.3 9542 107,0 -5 261.6 2bnen 2e bl R6eS 78.5 791 78.8 79,4 109,2 1121 123.2 19446 12,43
1817.4 22.35 95,6 96,2 95,1 1nkh,9 eSS eb2,.6 26t,t 2063 R4 78,5 T9.1¢ 78,8 79,4 $109.2 1121 123.2 198,55 12,44
181745 22.52 95¢6 96s1 95,0 10649 =5 262,99 2614° Pe3N  ROL4  TELE 79 TR,T 79,5 1093 11240 123.,0 194,45 12,44
1817.5 22.70 95«6 96,1 95,0 17,0 w5 263,2 261,2 2018 80,5 TB4d T9.0 TRB  T9,4 109.3 112.1 12341 194.5 12.44
1B17.6 22.85 95.6 96,1 95,0 106.9 s 263, 2614t 239 Aped 78,4 79,0 78,8 T9.4 10943 11242 12342 19465 12443
‘8’707 23.0n2 95,6 Gbet 95.1 10Tev wed 263,0n 2613 2e55 Ritg 3 78,4 79,1 7“.9 T4 1IN9,2 132.2 123.2 19045 12.““
1817.8 223,19 95.6 96,1 95.1 106,9 =S 262.,4 260.5 2634 AN.S 7845 7941 TE.T  TYeS 10942 11241 123.2 19445 12444
‘31719 23.35 °S|7 Qb.l 5.0 ]Gboq -.S 62,2 26064 2406 LA 78.“ 7000 78,8 79.4 1""7.3 11?-1 1231 1@“.‘_’) lataa
1818,n 23,52 95.6 9h,. 95,0 1iaTq,0 S 262.0 260,41 cell Ao, 78.5 790 78,8 TGl 11942 11201 13,1 1944 2.44
1“‘8.1 23,66 95,7 Gk, ¢ 95,1 106,9 S 201.5 259,86 256 Fiigd 7‘;‘5 79,6 76,8 79,4 109,33 11242 123.7 19u6.8 12444

RV RV RV AT R RV P v Y RV Ry AT RV NV RV RV RV RV RV NV AU RV RV Rv AV R RV RV RV AV R RV AV RV RV RV RV RV RV RV RV RV AV RV RV RV RV NV RV

1813-2 25.78 9507 q6.2 9‘5.2 l(,‘7.(' -.5 20(\.9 ?5001 2-5() Ritgd 78"3 7911 7“.“ 79.0 10903 112-!‘- 1?5.2 )q“.u 1&.“3



IDAC TAPE ami2eR

b,
[ =
z

[A4at]

W Wl W N o G L L L L L U L G W d G W W L Ll L Lt e AN W W Lt L Gl W el W W W W W W W W G

TImE
SEC
181843

- 1818,.4

1818.4
1818,5
1818.6
1R18,.,7
1818,8
1818.,9
1819.0
1819,1
1819,2
1819,3
1819,3
1819.4
1819,S
1819.6
1819,7
1819,8
1819,.9
1820,0
162041
182042
182042
182043
1820.4
1820,5
1820.6
1820.7
1820.8
1820.9
182140
182fa1
182141
182142
1821,3
1821.4
18219
1821.7
1821.8
1R21 .9
182240
1822,0
1A22.1
18222
1822,3
1822.4
tR22,.5
182246
1822.7

VEL

MP
23,41
22483
22444
22.20
2216
22.54
23,00
23.34
23,63
24.13
CUe9n
25.26
25435
25.44
25.55
2S.67
25.82
25.97
26410
2bh,26
26,42
26.57
26,73
26.87
27003
27.18
27.34
27.49
2762
27.77
27.92
28.nb
28.20
28,33
28,48
28463
28476
28,90
29.03

29017‘

29,30
29444
29.58
2970
29.82
29.96
30.09
In,22
Ine34
30,48

RCHGY
VOLY
9640
97.6

101.1

10541

107.7

107.8

105,1

1019
99,6
97.7
95.7
9d.8
Uueb
94,5
94,45
94.4
94,5
94.5
94.5
9445
94,5
4.5
Q4.5
Q45
QUeY
94.5
Qu.S
94,5
94,5
94.5
94.5
Q445
qa.a
94.5
94,5
944
94,5
90.5
94,5
94,5
94,5
94 S
94,5
Q4.5
94,5
QU5
94,5
QU5
94,5
945

I1DaAC Day
E\l ’-"I‘V

VOLT voLrY
98,7 44,9
95,6 95,6
975 9RK,.5
1019 10363
1063 10744
109.4 109.3
108,8 107,4
10545 10348
1023 10047
1002 9BR.S
97eB 96 en
95,7 Qu.2
95,3 94,0
95,1 93,8
9S.0 93,8
95.0 93,8
95.0 93.8
94,9 93.8
94,8 93,7
U8 91,7
94,9 93,7
9S.n 91,8
95.0n 93,8
95,0 93.8
9S5.n 93,8
95.0 93.8
94,9 93.8
94,9 93,8
GUe9 93,7
94,9 93,8
Q4.9 93,8
94,9 91,8
QU9 93,7
9Sen 93,7
95,0 93 &
95.0 93,8
94.8 93'7
94,9 93,8
95,n. 9.8
Q4.9 93,8
QU9 93,8
QUG 93 ,R
YS5.0 93,8
95,0 93,9
95.n 93,8
94,9 93 ,R
95,8 93,R
950 93,8
98,1 93,8
QU9 93,8

9int

F

VGLT
tu7.0
167.0
10649
10740
107.0
10740
107,0
1069
16700
1c7.0
106,49
10649
106,9
106.9
106.9
100.9
‘06.9
1069
10649
106,9
1669
106.9
106,9
1669
1079
10649
10649
1n7.0
1()6.9
Iﬂb'q
10669
1069
10649
106,9
166,9
106,9
tu7.0
106.9
166,9
10649
10049
1670
106,9
16h9
10669
10h,9
10740
1hh,9
1r6,9
1ube9

BCHGA
AWP
--5
web
wal
webd
-.S
wald
wold
D.“
wold
-eld
wed
-
S
.-5
.5
-3
-
5
e
'05
eeS
-eS
..S
=S
«eS
=5
we5
.5
.S
Y-
-.S
wsS
=S
=sS
-.S
®e5
®e5
-.S
e
w5
-.5
'.5
-.5
e
S
-.5
=S
-5
005
--5

Ba
AP
254,00
219,7
149,9
71,8
19,7
19,0
70,5
132.3
18rnq6
2212
260,7
28142
286,2
288.4
289,19
288,7
288,2
287,5
287,11
286,9
286,7
286, 4
28610
286,40
28640
285,9
285,.7
285,5
285,7
285,7
285,7
285,6
285,7
285,6
285,3
285,00
284,9
284,7
264,8
2846
284 ,4
284,2
284,89
284,2
263,7
283, 4
283,06
PR
f83,7
283,4

Maf
AP
249, 4
2078
13142
52.0

T2
2nhet
82.0

14ded
18G9,4
2287
26642
28145
284,43
285,8
286,4
285,.8
2859,3
2843
283,7
283,5
283,95
283.6
283,.2
283.2
283,.3
28343
283%.1
282.6
282.8
283.0
28341
283.0
28341
283,10
2R2,8
28206
2822
28241
282,13
28242
2R1,9
281,7
28241
28449
28143
2HO.9
28142
281,.5
281 .4
2R1.2

HF

ANP

1.85
1,62
1e67
179
1.62
1.62
2.20
2465
2e71
2.72
4,35
3,93
4.15
4s11
4,09
Uesln
4,06
3.69
3.“8
3,62
3.93
4,03
3.74
3,61
3.79
3.81%
3.54
3.27
3,36
3465
3.66
3.37
3.27
3,45
3,57
3.30
3.06
3.14
3,43
.41
3.12
299
3,21
3,35
3010
2.82
2492
3,20
3,14
2.90

THRATY
DEGF

R0, 4
Apgd
R eS
ARn,d
Ang,d
Rn,d
Re,3
Riald
RpeS
A4
BNl

Rned

RGed
Bl
8n44
R0eS
Bn.4
Roeld
Aned
R el
80,5
Bo.d
Bnal
AneS
Bned
80,5
Ane
Bned
Bned
R0 eS
Aned
Bhed
R().S
AHeS
B0,3
Aol
80,4
8045
Angd
804l
R0 G5
An.d
Angd
Hf‘-s
R[‘.u
80,5
Ri) gl
RN, 3
Ried
R gl

TRATR
DEGF

78,5
78,4
78,5
78,5
78,5
78,5
78,4
78,5
78,5
78.5
78,4
78,4
78,5
78,4
7846
78.5
78,4
TB.4
78,5
78,5
78.4
78,4
78.5
78.5
78,5
78,5
78.3
78,4
78.5
78,5
7844
78.4
78,5
78,5
78,5
78.5
78,5
78,4
78,5
78,5
78,5
78,5
78,5
78,4
78,5
78,5
78,4
78,5
78,5
78,5

TRATY
DEGF
79,2
791
79.1
79414
79.1
79414
79.0
791
YA
79.1
791
790
79,1
79.1
791
T79.2
TR,9
79.1
791
79.1
Tt
7901
79.1
7900
7%.2
7011
79-0
791
79.2
791
79.2
79.1
790
79t
79.1
79']
79.1
TG0
79t
791
79.0
791
79,0
790
AR
79,0
79.0
79.1
T9.0
79,1

THETY
Nt GF
78,9
78,8
78.8
78,8
78,8
78,8
78,8
78,8
78,7
78.8
78,8
78,8
78.8
TR.8
78.9
TR 9
Tea7
78,7
78,9
7848
78,8
78.8
78,8
7848
7R,.8
78.8
78.7
7849
7848
7R,8
78.9
TR.8
78,9
78.8
TR, B
7R.9
78,8
78,8
78,9
7R.8
78,7
78,9
78,8
TR, 8
T8e9
TH,8
78,8
76,9
78,7
TH,9

THATS
DEGF
79,4
79.%
79.5
79,4
79,4
79.4
79.3
79.4
79.3
7.4
79,4
79,5
79.5
79.4
7944
79.4
79,5
79,5
79.4
79,4
79,4
T9.4
794
T79.4
79.4
T9.4
79,4
795
AXY
79,4
79.5
A Y
79.5
79.4
79,4
79,4
79.4
79,4
79,5
79.4
79,4
79,5
79.5
ANY]
7945
79,4
79.5
79,5
79,5
79.5

TCONT
DEGF

1093

1093
109.3
109.3
109,.,3
109.2
109.3
109.3
109,3
109.3
109.3
109.4
109.3
1093
10943
1093
109.4
109.4
1693
109.3
109.3
109.4
IQQ.S
1693
1093
1093
1094
109.3
109.3
109|3
1094
109.“
109.3
1094
109, 4
109-3
10904
109,.4
109,3
10943
1n9,4
1n9.4
109.4
lﬁqca
1n9.4
1095
109,4
109.4
1094
10944

TEMY
DEGF
11240
11201
112.2
1123
112.1
1121
1120
11241
11241
11241
112+
11241
112.1
112.2
112.2
112+
112.0
112.2
112.2
112,
112.1
1120
112.2
11241
1121
11241
11240
112.0
11241
11240
112418
1124
11241
11242
112,1
1121
112.0
11241
11241
1121
11241
112.1
112.2
11242
1121
112.1
11241
112.2
112.°7
1121

TEMR
DEGF
123,14
123.1
123.2
1233
12362
12302
123.1
1231
123,2
123.2
123+
123614
123.2
123.,3
123.2
123414
123,1
123.2
123.2
123,2
123.2
123,14
123.2
123.2
123.3
12342
12341
123.2
123.2
123.2
12344
12301}
123.2
1233
123,2
12341
123.1
123.2
123.3
123.2
123.2
123.1
123.2
123.2

123.2

123.1
123.1
123.2
12“.«z
1e5.2

TEM3
CEGF
19444
19444
194,43
194,42
19442
1944
194,41
194.0
194,00
19444
194,41
19441
194.2
194.2
194.2
19442
194,.,2
19441
194d.1
194,41
19443

'190-0

19440
194,90
190.0
19800
19440
19440
193.9
193.9
193.9
193.9
19349
193.9
193,8
193.8
193,8
193,8
193.8
193.8
193,8
193.7
193,7
193,7
193.7
193.7
193,.7
193,7
1603,7
193,6

ABY

VoL T

12,43
12444
1244
12+44
12+44
12,43
12,43
12,44
12.44
12444
12443
1244
12.44
1244
t2.43
12443
12.44
12444
12,44
12443
12444
1244
12444
12644
1243
1244
12.44
12.44
1243
1244
12edd
1244
12.44
12044
12,44
12+44
12443
1244
12044
12443
12444
12,44
1Rl
12444
12+44
12.44
12.44
12.44
12.44
12.44



1DAC TAPE

o
[t
T

€D
(C RV R RV R R R R RV RV RV RV Ry R R R R RV RV RV R v v R RV RV AV RV RV AT RV gV R AT RV AV RV RV RV R RV NV RV R RN RV RV RV

Ab122K

TIrtE VEL

SEC MPH
(A22,R ZEn.bt
1822.9 3Ge73
1822.9 30.85
182340 30.96
1823.1 3ien9
1R23,2 31.21
1823,3 31.%4
1823.4 31.06
1823,5 31.57
1823,6 31.70
1823,7 31.81
1823,8 31.93
1823,8 32.04
1823,9 132,15
1824.,0 32.27
182d,1 32.39
1824,2 32.50
1824,3 32,59
1824,4 32.7%
1824,5 32,83
1824,6 32.94
1824,7 33.06
1824,7 33,17
1824,.8 33.26
1824,9 33.38
1825,0 33.50
1825,1 33,60
1825,2 33.72
1825,3 33,82
1825.,4 33.93
1825,5 34,04
1825.,6 34.24
1825,7 34,35
1885.6 3“-45
1825.,9 34,56
1826.0 344,66
1826,2 34,87
1826,3 34,97
1826,4 35.17
1826,5 35,17
1826,5 35,27
1826,6 35,36
1826,7 35.47
1826,.,8 35.54
1A26,9 35,15
127,00 34463
1R27,1 3u.2n
1827,2 33,95
127,33 34,09

RCHGY
vOLT
eu.S
9“.5
4.5
94,6
Qu b
SU.6
Q4.6
9U.b
Qugé
QU,.b
94,6
U6
QU,.b
94.7
94,7
YUe6
ueT7
9447
94,7
947
Jiheb
SU.7
QU,7
9d.T
9446
ql‘.b
94,6
Q4.6
4.6
Q4eS
94,8
9U.b
9445
9445
9445
94,5
94,5
94,5
94eS
94,5
94,5
94,5
9ueb
QUab
9445
Sa,7
9541
96.7
99,5
f01e6

T1:AC vy
RV AV
VOLT  voLT
95,9 @3,
qs.r\' Ql'“
qs.‘ q}lq
950 93,9
QSS{‘? Q}.Q
95,0 93.b
9%.1 93,9
951 9den
95,9 93,9
95.0 93,9
95.1 93.9
9541 94,0
95,1 S4,.,0
95.0 Qa,.0
95,1 94.n
95,2 Y40
95.2 94,1
95,2 9d.t
95.1 QUen
95.1 94,0
952 Ju,i
95.2 94,0
9511 Qu.(,
95,1 u.0
95,2 Y4t
85,1 94,0
95,0 93.9
9S5.0 93,9
95,0 93.9
9854 93,9
95.,n 93,9
9%, 0 93,8
95.0 93,8
95.1 93.9
95,1 93.9
95,0 93,9
Q4.9 93,8
95,0 93,9
95.0 93,9
95.0 93.8
95.1 93,9
9541 Q4.0
95,1 9Yu.n
9540 Q}.Q
YU,9 93,K
Qu.6 23,6
QU9 Yy.n
95.0 QuU,.¢
Qb9 97,4
10068 161,40

Qfnmit

e Fy

vaLT
1rk,9Q
li\hnq
106,9
106,9
106,9
107-('
10740
106,9
1069
106,9
’(‘700
107.0
106,9
107.0
106,9
10740
10740
107,0
107,0
10740
107.0
107.0
107,0
107.0
10740
106,9
107e0
107,0
1069
157.0
106.9
1670
{t07.0
106,9
19740
107,.0
10740
167 ,0
1070
10740
17,0
106,.,9
1¢7.0
19740
1170
107 .0
1076
16740
107,40
197,0

BCHGS
AP
.5
=5
-.5
o5
=9
-5
=S
weS
.eS
e
.-S
=S
-.S
--5
-.5
--5
=eS
-.S
e
.S
S
-.S
5
-.5
--5
'05
’.5
..5
5
=5
005
=5
-05
wed
5
..5
'35
.‘S
-5
-05
-.‘S
.-5
=5
.-S
)
-5
-5
- b
=-eb
e

RA
arp
PRI
PB2,.8
282.5
281,9
281.6
281,7
28145
281,3
28n.9
280 ,8
280,8
280,44
280,40
279,6
27903
279,3
279, 0
279,0
278,7
278,9
278,7
278,5
278,5
279,0
279,7
28n,3
e8n,.4
280,6
281a0
28y.2
281,1
28140
281,86
281.6
281,2
281,2
281.3
281 .6
281,3
281.2
281 ,4
281 ,2
2811
28141
28y 44
e77,8
268,3
236,0
tan,2
138,95

MAR
Ak
2RN 7
2RneS
28ne2
279%.6
279.3
27943
279.4
279,2
278.,7
278 .4
27846
278,3
277.9

277.3

277.2
2772
277.0
2770
27640
27648
27649
27646
276.5
277.0
278,.2
2TR,7
278.5
278.6
279.1
279.5
279.2
279%.2
279,8
279,.9
2796
279,.,4
279,2
2798
279.5
2719,u
279.7
2797
27Q.h
27943
2796
274.2
FLETYS
2253
165,5
129.9

koA
[P
2:76
238
3.14
2491
2eb4
273
3.01
298
2ebb
2.57
2.82
294
274
PelR
2457
2eB2
2481
2481
2439
2463
'75
2457
2.30
2a41
2e67
2ebd
229
220
2.4R
2.63
2,43
2e18
2438
257
2046
2.‘1
2e04
2,50
2435
2et2
2430
2047
2430
18R
1.75
1,40
192
155
=3
92

T44TH
DFGF
Rng 4
“"\'5
Aned
Ao d
Rneld
Riek
Rilel
Rﬂou
R gk
RO L4
RYe5
Riyeld
8".“
Rhga4
An,.d
ReD
Rined
An 4
RCed
ANed
2344
Rn.s
ARGl
Rpd
Bel
Angad
8(].“
8045
Anl.4
Bned
A0S
Bnal
R el
R0e5
80ed
Rn 4
AL 4
An 4
8nel
An, U
A0S
AG LS
Ra.4
Rngt4
Riield
Rl a4
RAeS
Aned
A0 eS
Al'i"_')

That2
DEGF
78.5
7845
78.59
78,5
78.5
78,95
78.5
78,5
78.6
78,4
78.6
78,4
78,5
78,5
78,6
78,5
Té. 4
78,4
7845
7800
78,5
78,4
78,5
78,5
78,5
78,5
78,5
78,5
78.5
78,5
78,6
7844
78,5
7845
78,5
78,5
784S
78,5
78,5
78,5
78,5
78.5
78,5
7845
78,5
TR,5
78,5
7645
TR.6
784,86

TRAT3
DEGF
7‘)52
7944
7911
79414
79.0
79,1
79«0
79.1
79,1
7911
79.2
79«0
79.1
79,1
79.1
7941
79.0
79,0
79.1
7S
79,4
7941
7941
7941
791
7942
791
791
79,2
ARS
79.2
79,14
79.1
7940
7941
7°a1
79,0
79,1
79.2
79,1
79,1
791
7901
79.]
791
71Q.n
TU9en
791
79.1
79.1

THATd
DERF
TH,8
78,8
78,9
78,7
78,8
78,9
T8,,8
78,9
78,8
78,9
78,8
TR,9
78,9
78,8
78,9
78,8
76,9
78,9
78,9
78,9
78,9
78,9
78,9
78,8
TR, 8
78,8
78,8
78,9
7848
78.9
78,9
78,9
78,8
78,8
78.9
TR, 8
78,8
78,9
76,9
78,9
78,9
TR R
78,9
T8.9
78,8
78,8
768.9
7849
YN
75,9

THATS
DEGF
T9.4
79,4
79.5
79.4
79.5
79,4
79,4
79.5
79,4
719 .4
79,4
79,5
79,5
79,4
79,.%
79,5
79.4
79,4
79.5
A
79,8
79,5
79.5
79,4
79.5
795
79.4
79'6
79.3
796
79.5
79,5
79.6
79.5
79.5
79.%
79.4
79,5
79.14
79.5
79.5
79,6
79,4
7945
79.6
79.6
T9.6
795
79,5
79'6

TCOMT
DEGF

109.4
109.06
109.4
1095
109-“

109.4

109.4
109.4
1094
10944
109.5
109.5
109.4
109.4
109.4
109.5
109,5
109.4
10948
109.5
109.5
109.5
109.4
10945
109,5
10905
10945
109,06
109.5
1099
109.5
10946
109-5
1098
109.5
1095
109,.4
109.5
109.5
109.5
109.5
1095
1069.5
l('qo“
1(.9. 7
1¢9.6
1096
10Qa0
169.6

TENMY
DEGF
112.2
11242
11243
112.2
11241
11214
1122
1122
112.2
112.2
1122
1122
11243
112.2
1121
11201
11,1
11241
11242
11241
112.2

deooi

112.2
112.2
112.2
11241
112.1
112e2
112.2
1122
1121
11243
i12.2
112.2
112.2
{121
112.2
112.2
112,3
11244
112.3
112.2
112.3
11243
11242
1122
112.2
11243
11243
112.2
11243

TEm2
DEGF
123.2
123,2
123.2
123.3
123.2
123.2
123.1
12342
123,3
123,3
123.2
123,2
123,3
123,3
123.2
123.3
123.2
123.2
12343
123,2
123.3
123,2
12343
123,3
12343
123.2
12341
123,2
1234
123.3
12343
123.3
12343
12344
123.3
123.2
123.2
123,3
123.3
123.3
123.3
123.3
123.4
12343
12343
‘23'5
123.4
123.6
123,4
123.4

TEM3
NEGF
193,6
193.6
193.6
193.6

ABY
VOLT
12443
12.44
1244
12444
1244
12+44
12e44
1244
12.44
12444
12,43
1244
1244
12.44
12443
12.44
12443
12443
1244
12,42
12.43
{2.44
12444
12,44
12444
12044
12043
12444
1244
1243
12.44
12044
1244
12444
12243
12.43
12.44
12,44
1243
12.44
1244
12.44
12444
12¢44
12.43
12443
12
12+44
12,44
12.4%



IDAC TAPE 4Ab6122R

RUN

7¢-0

lu\ﬂb‘W(ﬂbﬂw&uv‘w&ﬂvﬂﬂu‘w‘ﬂb‘wIﬂb‘u\ﬂb‘H(ﬁb‘“lﬂb‘U‘W\ﬂb‘w\ﬂv‘mlﬂb‘W\dblulﬂhibﬂWtﬂle

TIME
SEC
1827.4
1827 .4
1827.5%
1827,6
1827,7
1827,8
1827.9
1828,.9
1828.1
182842
1828,3
1828,3
1828,4
1828,5
1628.6
182847
1828,8
1828,9
1829,0
1829,
1829,.2
1829,2
1829,3
1829,4
1629,5
1829,6
1829.7
1629,8
1829,9
1830,0
1530-1
183041
183042
183043
1830.4
1830,5
1830.6
1830,7
1830,8
1830,9
1831,0
183140
1831,.1
183142
1831,3
1831.4
1831,5
1831.6
1831,7
1R31,A8

VEL

HPH
34,57
14,99
35436
35,88
36,59
36,79
36,77
36,73
316,74
36,78

36.84

36492
37.00
37.10
37.20
3731
37.42
37.51
37.62
37.72
37.83
37.91
318401
38,11
38,21
38,29
384,40
38,47
38,58
18,67
38,77
38,86
38,95
319,04
39.12
39,22
39.31
39.39
39,49
39,58
19,66
39,76
39.84
39,92
4001
404,10
uo'an
4n.28
4ne37
4n .45

RCHGV
vOLT
101,0
9849
9649
9S.6
94,6
94,3
94,3
94,3
94,3
S4.p2
94,2
94,1
94.0
93,9
93,7

S 93,6

93,4
93,4
93,4
93,4
93,4
93,4
93,4
93.4
93.4
Q3.4
93.4
93 .4
93,4
93.4
93.4
93,4
93,4
93,4
9344
93,4
93,4
93,4
93,4
93,4
93.4
93.4
93,4
93,4
93,5
93,5
93,4
93,4

IDAC Doy
RV Hay
YOLYT voLT
102,9 102,40
1917 100,41
96,2 97.5%
97.3 95,7
Q6.1 94,5
95,0 93,7
94,7 93,5
94,6 93,5
94,7 93,5
94,7 93,5
Q4,7 93,5
94,7 93,4
Q4,6 93,3
9445 93.3
QU4 93,1
QUetl 92,9
S4.n 9247
93,9 92,6
93,9 92,7
93,9 92.6
93,8 92,6
93.8 92.5
93.8 92.6
93,8 92,8
93,8 92,6
93.8 92,5
93.9 92,6
93,9 92.7
93,8 92,6
93,8 92,6
93,8 92,6
93,9 92.6
93.9 92.6
93.8 92,6
93,8 92,6
93,9 92,6
93,9 92.6
93.8 92,6
93,8 92,6
93.9 92.6
94,0 92.7
93,9 92.7
93.8 92.6
93,8 92,6
93,9 92.06
94,0 92,7
93,9 92.7
93,9 92.7
93.9 92.6
QUu.n 92,7

9ian

ME A

vOoLT
107,0
1070
1()7.“
10649
1nb.°
106,9
107.0
]ﬁboq
10649
10649
106-9
106.9
106.9
l07.0
106,9
10740
10740
106e9
1n6,9
1070
1070
1n6,9
106e9
1169
106,9
106.,9
10649
106,9
10740
1069
107.0
107.0
106,9
107.0
1070
106,9
10649
1070
106e9
16649
106.9
1070
1r6e9
1070
10649
107.ﬂ
1"609
1070
16740
11.6,9

RCHGA
amp
w, 4
wel
.ol
wol
ool
o5
-,5
°sd
s
e
oS
-.5
s
5
-
we5
.S
e
-.5
=5
.5
w5
X
.5
oS
-.S
e
s5
w5
-.5
=5
..5
-.S
=S
e
=S
-.5
-.5
=5
=e5
-.S
s
e
=eS
-.5
.5
=5
-.S
-5
-eS

KA
amp
148 .2
168,2
228,7
257.0
277.7
286,5
288,14
287,9
268,0
288,2
288,7
29n,4
292,k
29S,.4
298,5
301,85
304,0
304,99
305,3
305,3
30S.,0
305,3
305,5
30%.1
305,0
30540
304.8
304,5
304.5
304,1
304,0
30h4e2
303,9
303.,6
3u3,4
303,5
3037
303,3
303,0
303,06
302.9
3033,0
30247
3In2.4
302e2
302,1
302-1
3G2.0
32,1
3C1,9

MAA
ArP
151,
19642
235.8
26146
2Rn,.S
28%,7
28S,7
28540
285,3
28S.6
286,5
28843
2909
293.8
296,8
299.7
301.9
302e5
303,!1
303.0
302.4
302.7
303.0
302.7
30246
30245
30243
30242
3n2.2
3016
301.5
301.7
3012
30069
3n1.2
3n1.6
3011
300,6
3006
3008
30049
30004
300e0
299,9
30040
299,9
299.7
299,9
299,48

YFa

AP

1,66
195
1.95
2457
3.81
3,04
3,00
3.06
3.42
3,62
3,47
3.26
3.33
3.5¢
3.39
3.08
3.05
3.30
3,44
3,18
2492
3.04
334
3,32
3.04
2.97
3.20
3.30
3.07
2+84
296
3.24
3,17
2486
2.79
3,05
3.19
297
2aT4
2.88
3041
3.02
2+71
2467
293
3,058
2e81
2.59
P.74
2,97

THaTy
DEGF
L)
AneS
Boa.4
Bned
ANeS
R0.4
Boed
RS
80,9
ROeS
8044
ROel
B0eS
AneS
AneS
B0aS
80,5
ROL6
ARy 4
AneS
RNeS
AN LS
B0eS
B0, 4
BGal
RneS
B0eb
B0.S
B80el
8065
Bned
B0.5
Bn .S
Bhed
80,5
Rp.4
80e5
80.“
R0,S
ReS
Rpel3
80.5
Riel
RneS
RNed
Ane.d
AngS
Angd
An,5
Y1181

TRaT?
DFGF
76,5
785
7845
78,5
78,5
78,4
78,5
78,5
78,6
78,5
78,4
78,5
78,6
7845
T8.6
76.5
78,5
78,5
78,5
78,5
78,5
78.5
78.5
78,5
78.6
78,5
78,5
78,5
78,5
7845
78,45
78,46
78,5
78,5
78,6
78,5
78,5
78,5
78,6
7846
78,5
76.5
78.5
TRe6
76,5
78,5
78,5
T78.5
76,5
789

TBAT3
DEGF
79.¢
79.1
79.1
79.2
791
791
79.2
791
79.1
79.1
791
793
79.1
79.2
79.2
7940
791
7941
79,1
79.2
79.2
79.2
791
79,2
79.3
7941
790
79,1
79.2
79,2
791
7914
7940
79en
79.2
7942
79.]
79.2
79.2
794
791
794
794
79.2
791
79.0
79.0n
791
79.2
791

TuaTH
OEGF
78,8
78,9
78,8
76.8
78,9
78,9
78,9
7849
7848
78,9
78,9
78,9
78,9
78,8
78,9
78,8
78,9
78.9
79,0
78,9
78.9
78,9
78.8
78,9
7940
78.8
78,9
TR, 9
78,9
78.9
78,8
78,9
78,8
79.0
79,0
78.9
78,9
78.9
78,9
78,9
78.9
78,8
7a¢q
79.0
78,9
78,9
78,9
78,9
7R .9
76,9

Te6TS
NeEGF
79.5
79,5
79.5%
79.5
79.6
79.5
79.5
79,4
79,58
79.6
7906
795
79,5
79.5
7946
79¢S
79,6
79.5
79.6
T79.7
79.6
79,5
79,5
79,5
796
79.5
79.6
79.6
79.6
79.6
79.4
79,.5
79,5
79.6
79.6
79.5
795
795
79,5
79,6
79.5
79.5
79.6
79I5
796
796
79,.6
795
79.5
79,6

TCONT  Temyg
DFGF DEGF

109,7 112,3
16946 112,3
109.6 112.2
109.5 112.2
1097 1i2.2
1096 112.3
109.6 1123
109.5 112.3
109.6 112.2
109.7 112'1
10907 131243
1096 112.3
1095 112.3
1096 1122
1097 11242
1097 112.2
109.7 112.2
1096 112.3
1096 112.2
1097 11242
1096 112.3
109.,7 $112,2
1096 11242
1096 11242
1096 112.2
1097 11243
1097 11242
109.7 112.4
1097 112414
1096 11242
1097 1122
10907 11243
1097 112.3
1097 112.2
109,7 112.2
109.6 112.2
1097 1123
1096 112.2
1096 112.2
109-7 112.2
10967 112.2
109.,7 112.3
1096 11242
109.6 112.2
109.7 112.2
109.7 112.2
109.7 112.2
109,7 112.3
109,7 112,3
109.,8 112.2

TEM2
DEGF
123,3
123.3
123.4
12304
123,.3
123.3
123.4
123.4
123.4
12364
1233
123.3
123.3
123.4
123.3
123,3
123.4
123,.5
123.4
123.4
1233
123.4
1234
123.4
123.4
123.3
1235
123.5
1235
123.5
123.4
123.4
1235
1234
123.5
123.4
1235
1236
123.6
12345
123.3
123.4
1235
1235

12345

123.4
123.5
123.6
123.5
123.5

TEM3
NEGF
192,9
192.8
192.9
192.9
192.9
192,9
193,3
193.0
193.0
19340
193.,0
193.0
192.9
192.,9
192.9
192.9
192.9
192.9
192.9
192.9
192.9
192.9
192.8
192.9
192.9
192.9
192.9
192,8
192.8
19249
192.8
192.8
192.8
19?05
19249
192.8
19208
]9?-8
192,.8
192.8
192.8
192.8
192.8
192.8
1928
192,.8
192.8
192,.8
192,.8
192,.8

ABY
VOLT -
12,44
12444
12,43
12443
1244
1244
1243
12444
12.44
12444
12444
1244
12443
12443 -
1244
12044
12444
12444
12444
1244
12044
12.44
12044
12444
1ol
12«44
12e44
124448
1244
12«44
12444
12e44
12444
12444
124644
]204"
12+44
1244
12443
12.““
1244
12043
1244
12043
12.44
12s44
12444
12444
12.44
12.““



~ IDaC TAPE ae122R

RUN

S$¢-0

W 3 Lt Lol 1l Led Ld L et W W0 ol 53 ol W0 A o 100 g 198 B0 W3 100 L3 L0 R L D G0 Bl Ml 16 Wod W0 el o G 0 W A0 W W 450 A0 Gl ot Lol 1l (o8

TIME
SEC
14351,9
18319
1R32,0
1832, 1
$832.2
1832,3
1832, 4
1832,5
1832.%
1832,7
1832.8

1832,8.

1832,9
1833.0
1833,1
1833,2
1833,3

1233, 4
4832 .5

1832382

1833,6
1833,7
1833,7
1833%,8
1833,9
183440
183444
§834.2
§1834,3
{834,484
18345
1834,.6
1834,.6
$1834,7
1834,8
1834,9
1835.0
§1835,2
1835,3
1835, 4
1835,.5
1835,5
1835, 6
1835,7
1835,.8
1835,9
1836,0
1836,
1836,2
1836,3
1836,4

VEL

ME 4
40,53
Y062
40,70
80,7%
4n.87
40095
41003
41011
81,20
41,258
41,36
43545
41,54
43,60
41,60
43,77
41,84
83,91
42;00
42,08
42,16
42,23
42,30
42,39
42,47
42,34
42,62
42,69
82,77
82,85
42,92
43,00
43,07
43,14
43,22
43,30
43,44
43.5¢
43,58
43,867
43,73
43,79
43.87
gssgq
48,02
44,09
4u,58
44,24
44,99
d4d.30

RCHGY
vyoLY
93,5
93,05
93.5
93,5
93,3
9365
93,3
93,5
93.5
935
93.5
93,5
93.5
93.5
93,5
93,5
93,5
93,5
23.5
93,5
93,6
93,5
933
93,5
9366
9346
9363
93.5
93.6
93%.6
93:6
$3:8
93¢6
9306
936
93.6
93,6
9306
93.86
93.6
93.6
93:6
93,6
93.06
93.6
93,7
93.0
936
93,6
93,5

T10AC Day
BV BV Y]
VoLl VoL Y
93,9 92,7
93,9 Q2.7
93,9 92,7
QU0 82,7
Q.0 92,8
Q4on 83,7
03,9 92,7
93,9 9207
Qu.n 92,7
Gaon 92,7
93,8 92,7
940G 9207
G4.0 927
94,0 92,8
S4.0 92,8
L0 92,7
98,0 92,7
94,9 92,8
Qu,0n 92.6
Q4,90 9297
84,0 92,7
94,0 92.7
QU0 92,8
Q4.0 ©2,8
9450 92,7
Q4.9 92.7
941 92,8
QU0 92,8
Quct 92,8
94,0 92.7
QU1 92,8
94,1 2.8
G800 2.8
94,0 92.8
Q4,7 92.8
94,1 92,9
8.0 92,8
Sl 92,8
Fh§{ 92.8
Yis,9 92,9
Q4,7 92.9
QU0 92,8
Ya,1 92.8
94,1 92,9
Qu.i G2,9
QLo QP9
94,1 2.8
4.1 92,9
QU1 G2
Gho1 92,9

Yimr

M

voLy
1070
10h6.%
1649
{609
10609
ihﬁog
11609
}\(-ng
10669
106,92
{10669
iﬂbog
3('639
1069
'l’lficg
ta7.0
106.9
1069
106.9
166,9
106.9
$06.9
106.9
1n6,9
gong
106,9
106.9
1069
106.9
1(1609
in6oe?®
{06.9
10609
10609
106.9
1069
166.9
1069
16009
16,9
10669
j0h,9
i06,9
1r&,Q
11668
116,99
16,9
06,9
1ne,.9

BCHGA
AMP
=5
@25
®q D
cﬂs
-1
=65
BQS
®oD
2095
ErY-]
=o'
)
@03
was
2o
®0S
55
mgg
QBS
wos
=6
=eS
®e D
WQS
@55
=05
=eS
=e5
EGS
@Os
@05
=58
5@5

@S

203
Yy
mos
@03
o5
2D
©s5
Dus
[~

005
=05
=65
25
=05
=55

Ra
amp
301,94
30101
301,14
3ni.2
30ie2
30008
306609
30308
30308
IND,.9
3007
30005
300.4
30061
300,18
299 .6
299,7
299,6
299,3
299,2
299,2
299,32
299.2
298,9
298,8
298,9
2980
298,8
298,86
298,.5
298.3
298, ¢
297,7
297,7
29757
297.7
297,5
297,585
297.%8
297,11
296,58
296,9
297, 1
29701
296, 7
2964
296,5
296,7
2%6,7
296,02

MliA
ar.P
299,3
298,9
298,58
€99 §
29%.2
298,8
298,.7
298,9
299:0
298,.8
298,7
298,48
298,4
298,.2
298,82
297,.5
297,6
297,.7
297 .4
29701
297.1
297.3
297.3
29700
296.8
296,9
29701
296,2
29646
296,5
296,05
29602
295,8
295,8
295.°9
296,14
295.7
298.6
295.7
295.4
295,
295, 0
295, 4
2954
295¢06
EQ“os
29U, 6
295.0
294,9
29“05

MEA

anp

2,91
2060
2658
2085
2.92
2eobd
2043
2ebh
2085
2079
2051
2048
2078
20814
2081
237
2.58
277
2,65
2o 34
2¢33
2ob2
2271
2445
2025
2043
£ebds
2057
2629
2030
2:5%5
r-Y-1il
2435
2020
20480
2.58
2017
2022
2ell®
2051
20,23
20,09
2934
2:51
2e3n
o7
2ell
2042
2oud
2014

THATY
DFGF
Bo 8
An.5
RN,5
RS
Ane®
Ba.4
AN 4
8005
B4
BAno4
Ro5
8n.5
80,5
805
80,5
805
By &
ADoS
Bn,S
80,%
BN Y
A0S
RieS
R4
R0eS
Bnoé
B0oS
RpoS
An.S
Aned
B)el
835
8055
B8
RS
ANy d
Bl
8065
A0.6
R0oS
RS
R0LS
R0O,5
BNeS
RS
R0,5
B0.9
R0.5
RO_oS

TRAT2
DEGF
76,5
78,5
78,4
78,5
78,6
76,5
78.:6
7805
78,5
7805
78,5
78,5
78,6
78,5
78,5
78,5
78,5
78,5
78,5
78,6
78,5
78,5
78,5
7836
78,6
78,5
7845
78,6
78,6
F€eD
78,5
78.6
78,5
78,5
78,5
78,5
78,6
78,5
78,8
78,5
78,5
78,6
78,6
78,5
78,6
78,6
78,5
78,5
76,6
7845

78473
DEGF
79,1
7Cen
YAPY]
79.2
79:2
?9“3?‘
rA TS
7904
792
791
78e0
7914
7964
ARS!
79,1
7901
7951
Fo.%
AT
7902
7914
791
7961
79.8
79.2
F9e¢
79014
79,2
7961
79}
FAXY!
793
7961
79,4
7962
79.2
792
79.2
79.2
7901
7%9.2
79.2
?qcl
79.2
7901
799‘1
792
7902
79,2

-o .
1v¥o1

THRATY
DEGF
78,9
78,9
78,9
79,0
79,0
79:0
78,9
7609
79,0
7e,.9
788
78,9
78,9
78,9
78,9
78,9
7960
78,8
79,0
7900
78,9
78,9
78,9
790
78,9
78,9
7940
79.0

TRATS
DEGF

79,9

796
796
796
79.6
798
796
FA LS
7996
79,6
79,8
790 b
795
79,5
79,5
T9eb
797
7O 4
79,:6
79.6
79:6
79,5
79.5%
79,6
795
7906
79,7
7965
79.5
7966
79,5
7956
795
TOeb
9.6
798
796
F9.6
795
795
79.%
79.%
T9e6
T9.6
7906
79,5
79,6
796
79.0
YA RS

TCONT
DEGH

1097
109,68
1096
109.5
1098
1097
30967
109.8
1097
$09.7
1098
1097
1097
10907
10%,7
109,8
10907
1097
109.7
1097
109.8
109,.8
1097
1097
XOQa‘,
10908
!0908
1097
1098
10968
§09.8
1098
1097
1098
10968
1098
i09.8
1098
109,8
1n¥%.9
i09.8
109,7
1098
10908
1n9, 8
1095
109.9
109068
i09.7
5099

TEMR
DEGF

2 §23.48

123.5
123.5
12306
123,8
12305
12305
1236
1236
§123.5
123.4
i23:6
123.6
123:5
123,5
123.5
123:5
123,06
123,5
123,5
123.4
23,5
12306
12306
123:6
12365
i23e5
12347
12306
123.5
1235
123006
123:6
12306
1236
123’6
123.6
123,06
123,86
123.5
123.6
123.6
12306
123.6
12305

23,7
12396
123.7
123.7
12365

TEMI
rEGF
192,.8
1928
1928
192.8
192,8
19228
1928
192.8
192.8
19248
1928
19,8
§92.8
192.8
192,8
19208
1928
19p.8
192,86
1928
19208
192,8
19208
1927
19268
19248
19268
19248
19268
1928
192.8
19208
19208
192.8
192.8
192.8
i9268
192-8
19268
19269
192.9
1929
19248
1929
19268
1929
1929
1929
192.9
1929

ABY

VOLY

12,44
1244
12043%
12643
12244
{244
§2o448
j2s48
i2e#3
i2e84
1243
12e44
12043
i2elld
12,64
j2o44
idels
12,44
1243
1843
12043
{2043
18043
12543
12043
1244
12e44
1284
12043
{2.43
1244
12e84
Yy
12043
1243
12084
i2.84
12043
12,43
12044
12044
12044
12,44
12043
12c44
12,44
12. 44
1243
12,44
12443



IDAC TAPE tet122R

RUN

9¢-0

W W N W L Ll L WY W W W e W W W2 W L Ll s U0 L Gl Wl a8 e 0 0 R W L el W Y L L 0 L L ol Rl L0 A il L Rk e i

TIrvE
SEC
{36, 4
1836,5
1836.06
1836,7
1836,.8
1836,9
183744
1837,2
1837.3
1837.3
1837.4
1837,5
1837,6
1837,7
1837,8
1837,9
1838,0
1838,
1838,2
1838,2
1838,3
1838.4
1838,.5
1838,6
1838,.7
1838,.8
183849
1839,0
1839,1
1839,
1539-2
1839.3
133904
1839,5
1839,.6
1839,7
1839,8
1839,9
1RU0,0
184049
1840,
184¢0,2
1840,3
184044
18408
184¢,.6
1840,7
1840,8
1840,9

VEL

R
i Ul
Ydou9
G4 oS7
Ld 04
44,70
BHeT7
“u 83
dU .92
44,97
“SQO“
45,30
45,14
45,20
45,26
45,30
45,35
45,35
45,33
45,22
45,05
44,87
44,68
U454
$4.43
44,33
44,27
44,25
64,31
4d,40
L4d .49
44.58
44,066
44,73
44,82
44090
44,98
45,04
45,11
45,18
45,24
45,29
45,34
45,38
4S.42
45445
US.HQ
us5,52
45,54
45,586
45,57

RCHGY
VOLT
93,6
93.6
93,6
83,6
93.7
93,6
93.0
93,6
9306
93.8
QU450
QUoe
Q4,5
94,8
9540
95,2
95,8
9763
99,4

1013

10208

103.8

10445

10408

10561

105.2

105.0

10465

103,.8

10302

1026

10201

1017

1013

1009

100.5

100e1
99,9

99.7
29,6
99,5
99,5
99,4
99,4
99,5
99, 4
99,5
99,7
100.0
100.2

IDAC Doy

BY
VoL T
U,
Qded
QU
Glo}
QUon
QU4
Qdsg
Sue2
QU,0n
94,1
94,3
94,5
94,7
94,9
95,2
95.4
95,3
95,9
977
1000
i02o1k
1035
104.4
105.1
105.5
1058
105.9
105.6
105.0
10454
10367
103.1
1026
10202
1018
1013
1009
lﬁnnb
1004
100,2
100.0
1000
10040

99,9

99,9

99,9

99,9
100,0
1un,2
100.4

Jav

voLT
92,8
92,9
92,9
92,9
92,9
92,9
92,9
QZ,.n
2.9
92,9
9%3.2
93,5
93,7
94,0
94,2
CY N
94,7
95,8
Q7.9
100.,3
102.3
103.06
104.%
10Se0
10S.4
108.7
10906
105.1
t04,4
103.7
10301
102.4
1019
10165
10161
100,.,6
10041
99,9
99,7
99,5
99,3
99'3
99,3
99,3
99,2
99,2
99,3
99,5
99,7
99,9

LAY Y

[N Y

vOLT
166,9
1n6,9
1r&.9
1069
106.9
106,9
06,9
1669
1069
1n6,9
10669
1069
106,9
106,9
in7.0
106,9
106,9
1:6.9
16,9
1069
1069
10609
1(1699
10669
107.0
106,9
1070
107e0
1in7.0
107c0
16700
107.0
10700
107.0
1070
166,9
10700
1070
107n0
]n?,n
1670
107.0
10760
107.0
1070
1069
1(16.0
1070“
l(l‘.‘oq
1070

HCHBA
arpP
0o
aws
GES
eed
095
®05
P
w9
©e5
EBS
=e3
®23
®eS
=05
BQS
)
GQS
aﬁb
0'6
-OS
@05
BOS
05
995
@ﬂs
;@05
25
wo S
ws®
-.5
)
weD
ugs
-.5
-QS
E-
=s9
®e5
..5
@a5
oS
3.5
--5
-es
20 S
-.5
)
oeS
'os
weS

BA
Avp
296 ,1
29643
296, 4
296,19
295,.8
29%5,9
296, 1
295.8
295,.2
29241
2877
282,8
277.2
272,1
267,7
262,7
249.2
218,5
176,7
13741
1070
87,0
T4t
67.2
63,1
01,8
660
T7.8
91,2
104,0
115.3
1€5.5
134,4
142.2
149.9
1597,7
164,86
169,8
173.2
175,4
176,9
177.8
178,2
178,2
178,41
177.8
!7530
17240
167,41
161,7

Mg A
AP
294u,2
29404
?%4u,7
PA Y ]
293,9
2948 e 0
AT/ PR
294 .2
293,.°2
289,13
284,8
279,7
274,2
268,9
264,7
259,.4
243,2
2084
164,7
1262
9”4
8ne2
69,2
63
59,7
59,3
65,7
T84
92,1
105.0
1159
12960
13“93
1426}
1“9&9
157,6
16441
168,9
17241
173.9
1751
175.9
176,4
176.4
]76.1
175.6
173.“
169,1
163,R8
158,2

L S

attP

c.02
2.27
?.us
Poed
1,99
2o10
2e37
237
2ol2
2e)2
230
247
2.25
2.01
218
2,62
2+71
2639
231
2467
2,90
2.72
2:58
2.84
3.11
2.95
257
2+51
2.76
2485
2457
230
2,47
2065
2058
2.25
2e25
2.52
2+60
2.34
2.13
2635
2e56
2.46
215
2el2
2452
2.58
2.30
2e106

ThaTy
DEGF
Ap 4
Rn,e,5%
AN eH
BN sS5
Rgd
aﬁﬂs
A0S
RneS
BnoS
R e
B0eS
A g8
aﬁ.s
ANeS
ARneS
B0.5
80,5
Rngl
RGab
80e8
R0OoS
Bnegd
046
BRhel
BNeH
BCeS
8“90
AneS
R0 S
AnNeb
BneS
BueS
An,5
B0e5
Raed
80,5
805
80,5
B0eb
AN,5
R g8
AueS
Bieb
Rp.S
RMeS
AneS
R eS8
R0 o5
ROo6
Rn,S

TRaT2
DEGF
76,5
78,7
78,6
78,6
78,5
78,5
78,6
78,5
78,5
78,5
78,4
78.6
78,6
78,5
78,6
76,5
78,5
78,6
78.6
78,5
78,5
78,7
78.6
78,6
7805
78,5
7665
78,6
76,6
78,5
78.5
78,6
76,6
78,0
78,5
78,5
78,4
78,7
78.7
78,5
78,6
78,6
78,6
78,6
78,6
76,5
78,6
78,6
78,5
78,5

TRATS

DEGF
79.1
79,2
79.1
792
7900
791
791
7902
7962
79,0
79.2
7902
79,1
79.1
791
7961
7961
79.2
79e2
790
79.2
791
79.2
79.2
7902
79,1
791
79e2
7902
79414
79,0
7903
79.2
79.2
7901
79,1
79,1
79.2
792
791
79.1
79.2
79.1
79.2
79.2
79.0
7941
794
792
79.1

ThaTd
0HECF
Te,9
76,9
7qﬂn
79.0
79,0
7960
Tae%
7“&9
7900
7“99
TR.9
78.9
78.9
7901
7R.9
79,0
78.9
79,0
79.0
7940
79,0
78,9
7869
T9e 0
T79.0
Te9
7900
78,9
790
THa9
78,9
78,9
79.0
79«0
THe9
78,9
7950
79.0
76,9
TRe9
79,1
7940
79.0
7°.n
788
79.0
79,0
78,9
FA,L.0
79.0

Thatsy
DEGF
79,6
795
79k
AT
7qﬂh
797
795
79.86
79.6
ANY)
79,6
79.%
79.6
79.7
796
T9.7
AN
79.0
79:8
79.6
79.6
79.5
7986
79.7
7986
79.7
79,6
7906
7986
796
79,7
7906
79,6
79.6
79.6
79,7
79.6
79.6
79a6
79,6
79.6
79,5
79.6
79,7
79.6
79.7
79,46
79,6
79.6
79,6

TCONT
NEGF

109,48
10948
1n9.8
109&9
1099
1097
109.8
109.8
109,.8
10909
109.9
109.8
1“9.5
1098
109.8
109.9
109.8
109.8
1098
11060
10969
109.8
109.9
1099
1099
109.,9
109.9
1698
lﬂqog
109.9
10909
109'8
1n68,8
1099
1100
1ﬂ9.9
109,8
109,8
1098
11060
109.9
1099
1099
loqca
109.9
109.9
109,8
119,9
11040
IUQ.Q

TEry
DEGF
112,40
11200
1119
1120
1119
112+0
1i2.0
1119
111.9
111.8
111,9
1119
111.9
111.9
111.8
111.9
1119
111.8
111.9
111.8
1119
11169
11168
1119
11367
1119
1118
11168
111.8
1117
1119
111.8
111,8
1118
11167
111,.8
11107
111.8
11167
111,.7
111.8
111.8
111.8
11147
11147
111.8
1117
111.7
111,6
11i.0

TEN2
DEGF
123,7
123,48
123.7
123.7
123.6
123.7
123.8
1237
123,6
i23.6
123.7
123.8
123,.7
123.6
123.7
123,.7
123,7
123.8

12306

123.7
123.7
123.8
123,8
123.8
i23.7
123:.8
12308
123,8
123.8
12367
12307
1238
123.8
123.8
123.7
123,8
1238
123.8
123.8
123,7
123.8
123.9
123,9
123.9
123.8
123.8
123.8
123,9
i23.8
123.5

TEM3
reGeE
192,9
192.9
19209
1929
192.9
1929
193.1
192.9
1929
193,0
19340
193.0
193,0
193.0
19340
193,.1
19361
193.1
193:1
193c
193.1
193014
19361
193¢0
193c0
193.0
193:0
19340
193.0
19360
19361
193.0
193,.1
193¢
193,1
193,2
19362
193.2
193,2
193,3
193,3
193,3
193.3
193-3
193.4
193,4
193.4
193.4
193 .4
193.4

ABV
VOLT
12,44
12444
feokld
12.44
{2eld
12044
120,44
12e43
1244
1eo44
12,44
i2e44
12,43
12,44
12044
i2.44
12484
1243
12044
1243
12.44
12:43
1244
i2.44
12044
12.44
1244
12443
1243
12.43
1244
12.44
12,43
12e44
12e44
12,44
12edd
12443
12043
12.43
12 .44
1243
12443
t2.44
12e48
12.44
12044
12.43
T2e43
1244



PART 1

CRUISE, COAST AND BRAKE

Cc-27
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IDAC TAPE A6122R

TAMB =

RUN EB

ot ol it Lol (ol Aot Lt ol ot oF ol Ut Lol ol Lol (el Lol ol iod Lol Lol Lot kol ol Aol Ak (ot Mol ol Lol Lol Aol Lok Mol Lol ot W0 10d (ol Lot Wl W Wt ol 0l L) ol Lol 0t

- - N-E-E-X-X-X-K-N-N-F- 0N N-N-JK-N-N-¥-¥_ ¥-¥- ¥R N-N-X-N- - N-¥_-¥-N-F-N-N-N_-N- - ¥R - XX ¥ N~

74,921 DEG F

TIME
SEC

1881,9
1882.,0
1882,1

1882.2
1882.3
1882,3
1882.4
1882.5
188246
1882,7
1882,.8
1882.9
188340
1883,1

1883,
1883,2
1883.3
1683,4
1883,%
1883,.6
1883,.7
1883,8
1883,9
188440
1884,1
1884,14

188442
1884.3
1884,.4
1884,9
1884.6
1884.7
1884,.8
188449
1885.0
1885,0
1885,.1

1885,2
188%,3
1885,4
1885,5
188%,6
1885,.7
188%,8
1885,9
188%,9
1886,0
1886,

1886,.2
1886,3

VEL
MPH

45,28
4s.27
45,27
45,27
48,26
45,27
4%,27
45,27
4%5,.28
4%.27
48,27
48,28
45,28
45,27
48,26
48,27
45,28
45,28
45,28
454,27
45,27
45,28
45,27
45,27
48,27
45,28
4%.27
4S,.28
4%,28
485.26
45.27
45,28
45.28
4S.26
45,27
45,28
45.28
45,28
48,28
45,27
45,28
45,28
45,28
BS.ZB
45,27
45,28
45,28
4%,28
45,28
45,26

TEST NO,

PAMB = 14,134 PSIA

o187
M1

3,871
3,872
3,873
3.,87%
3,876
3,877
3,878
3,880
3,880
3,884
3.882
3,883
3.88%
3,886
3.887
3,888
3,890
3,894
3.89¢
3,892
3,893
3,895
3,896
3,897
3,898
3.900
3,904
3,902
3,902
3.903
3,908
3.906
3.907
3.908
3,910
3,914
3,912
3.914
3.914
3,915
3,916
3.917
3,919
3.920
3.921
3,922
3.924
3,925
3,925
3,926

6

HPOYNO HPROAD

] 4

1.59
1459
1.59
1.59
159
1.59
1.59
1,39
1.59
1,59
139
159
1,59
159
159
1.59
1.59
1.59
1.%9
1.59
1499
1.59
159
1.59
1,59
1.59
159
1.59
1.59
1.59
1.59
1.%9
1,59
1.59
1,59
1,59
199
1.59
159
159
1.99
1.59
1.59
1459
1459
1.%9
1,59

HP

9.%90
9490
990
9.90
9.89
9.90
QQQO
9490
9490
9490
9.90
9.90
990
990
9,89
9.90
990
9.90
9.90
9.90
9.90
9,90
9490
990
9.90
990
990
9.’0
9490
9.89
9.’0
9.90
9.’0
9,89
9.90
’qu
9490
9.90
9,90
9,90

9.90
9.90

9.90
9.89

HPIW
HP

.1.26
.tlzq
-1.29
.1.28
.1.26
e1:28
vl.28
1,28
‘1025
ol.ZO
vl.28
el1,28
wle28
'1.28
-1.25
wls28
»1,28
wle29
wl,e29
wl 29
eis29
.1029
w129
wis29
wlo 29
wlo29
wl,29
wle29
w]e29
Y 34
wloe2B
-1.25
e}s28
.1.26
ols29
w}e29
wl,28
.1.28
'1023
wle29
1,29
'1-29
'1029
wl,29
.1.29
.1029
-‘029
w],29
=].29

w1,30

nay 160 09146118 SITE NO.%d,0" 10ac S1TEs 4

TESY DATA STARY 091461822 REL HUM ® 26,20 INJWGHT .= 3625,

MPAERD TP(0S aAP0OS DSS PRO HPROLL DTEFF XAERO XROLL
HP ¥ X RPM WP HP X ‘
$,55 0 o0 264741 12457 4435 78,75 S6,03 43,97
5.5% o0 o0 2648,1 12,40 G435 79,85 S6,02 43,98
5,54 0 o0 2650,0 12,12 4,35 B1.,66 56,01 43,99
$,54 0 o0 2647,1 12.19 4435 B1.21 56,01 43,99
Se54 0 o0 2643,2 12,49 Ue3S T9,23 56401 4399
5,35 0 00 2647,1 12.54 Ue3S 78,95 56,02 43,98
5,55 0 e0 2650,0 12.22 o35 81,00 9S6.02 43,98
5455 «0 00 2644.2 12.11t 4e35 B1473 S6402 43,98
5.55% 0 o0 2641.3 12,35 4e35 80420 56,03 43,97
$.54 0 o0 2645.2 12,58 435 78,67 B6e401 43,99
5,54 20 o0 2643,2 12,35 4o35 B0ell 86,01 43,99
5.55 ol «0 2644,2 12,10 Ge35 81,81 56,03 43,97
545% o0 o0 20644,2 12,22 4235 81402 56,03 43.97
$,58 0 o0 2648,1 12,53 4,38 79,00 S6.,02 43,98
S5.54 0 o0 264741 12448 G4e38 79,28 56401 43,99
S.55 .0 o0 2645,2 12417  4e33 81,34 56402 4398
5,55 ] a0 2651.,0 12.14 U435 81,58 56,03 43,97
5,455 0 o0 2681,0 12,40 G35 T,87 S6,03 43,97
5.55 0 «0 2650.0 12,5% U35 T8,9%F S6403 43,97
5.55% 0 e0 2682.0 12430 4,35 B80.45 S6,02 a3,98
555 o0 20 2653,0 12.11 4435 81,73 56,02 43,98
5455 0 «0 26%51,0 12.26 G4e35 B0.75 956,03 43,97
5.54 0 o0 26510 12,52 4435 79,04 S6.01 43099
5.5% ) o0 2687,8 12,48 Ge3S T9.53 56402 43,98
S,.5%4 M) o0 2631,0 12,15 ¢35 81,43 S6408 43,99
5.5% 0 o0 2653,9 12,14 4o3F 81453 56,03 43,97
555 o0 «0 268%,9 1.4 o35 T9.7% B6e02 4398
5.95 o0 00 2052,0 1R.53 4435 T9.02 56403 43497
5.5% 0 o0 2053,0 12.25 435 B0eBT B603 43,97
$.54 0 o0 26859.8 12,09 4e3S B1e87 56401 43,99
5.54 o0 00 2654.9 12.39 4o35 B0ell4 S6401 43099
5.55 ) a0 26%6.9 12.56 4e35 T78.86 S6403 U3e97
5.5% o0 o0 2686,9 12.56 4o3%5 78,86 S6,03 43.97
5.54 o0 20 2657.8 12,10 4,35 81.74 56,00 44400
5455 ] 00 265549 12417 4435 B1e34 56402 43498
5.55% o0 o0 26%4,9 12,48 43S 79,34 56403 43,97
5455 0 00 2655,9 12.50 4e35 79,23 56,03 43,97
5,55 o0 «0 2657,8 12,21 435 81,08 56,03 4397
5.55 0 o0 26%83,0 12,08 G35 81,98 86,03 43,97
5.54 o0 00 26569 12,31 435 80438 856,01 U399
5,55 o0 «0 2659,8 12,55 Qo35S 78,91 56,03 43,97
555 s 0 «0 2684.9 12.34 Qo35 B80.25 56,03 43,97
$.55 ) «0 2653,0 12,06 4435 82,11 S6,03 43,97
5.5% o0 «0 2658,8 12,19 4,35 81,26 %6,03 43,97
$.55 0 o0 2654,9 12,49 Q¢35 79,27 S6.02 43,98
5,55 .0 o0 2652,0 12,47 4,35 79,41 56,03 43,97
5.55 20 «0 2651,0 12,16 4,35 B1.41 S6,03 43,97
5,59 o0 o0 26%4,9 12.09 4e35 B1.92 S6,03 43,97
%5.55 o0 e0 265140 12,35 4,35 80420 S6,03 43,97
5.54 .0 o0 265449 1253 4435 78,97 56,01 43,99



6¢-D

IDAC TAPE Aa6122R

TAMB =

RUN EB

0l ol Wd L At Ll L0 el o Ul Wl 0l S Al Wl Aol Ut Ut el ol Lol 00 ol Wed Ul (et Lot Ld o Aell Anl) Lol Lof Aol Aed Aot \od Mol L0 Ul 1l ol Wd Lad Mol Wb (od Wl G0l Ged

- ¥ -N-N-N-N-N-R. N NN NN - - - N-R-N-Y-N-N-N_-N-N-N-N-F- N Y-N- Y- -¥-N - N ¥ W_-F.F. .- N-N-N-]

74,735 DEG F

TIME
SEC

1886,.4
1886,5
188646
1886.7
1886,38
1886,8
188649
18870
1887.1
1887.2
1887,.3
1887,4
1887,.5
1887.6
1687,.7
1887,.7
18878
1887.9
188868,0
168641
1888.2
1888,.3
1888.4
1888,5
1888,.H
1888,4
1888,7
1888,8
1888.9
1889,0
1889,2
1889,3
1889,4
1889,5
1889,%
1889,6
1889,7
1889,8
18899
189040
1890.1
1890.2
1890,3
1890.4
1890.4
1890,9
189046
1890,7
1890,8
1890,9

VEL
MPH

45,27
45,29
45,27
45,28
45,28
45,28
45,27
4%.28
43,27
45,26
45.28
45,26
45,27
45,28
45,27
45,26
4S.24
as.13
48,95
44477
44,56
44,35
44,19
44,03
43,08
43,76
43,66
43,56
43,47
43,37
43,23
43.19
43,08
43,00
42,93
42.84
42,75
42463
42,50
42,35
42,19
42,03
41,86
41,72
41,87
41445
41,32
41,20
41,09
40,99

TesT NO,

PAMB = 14,134 PSIA

D18t
MI

3.927
3,929
3.930
31,934
3,932
3,934
3,935
3.93%6
3,936
3,937
3,939
3,940
3.941
3,942
3,944
3.948
3,946
3,947
3,947
3,949
3.9%0
3,954
3,992
3,954
3,955
3.9%6
3,957
3,988
3,938
3.9¢60
3.962
3.963
3,964
3.966
3,967
3.968
3,969
3,969
3,970
3,972
3,973
3,974
3,975
3.976
3,977
3,979
3,980
3.980
3.981%
3,982

6

DAY 160

KPDYNDO HPROAD HPIW HPAERGC TpOS

HP

1.39
1,99
1,59
1.39
1459

1,59

159
159
159
1.59
159
1459
1.59
159
1,99
1,58
1e36
154
1,92
1.50
1,48
146
1443
{ol8
143
1.42
1.4
1,40
1.39
138
1437
1.36
1.36
1,35
1,34
1.33
1.32
1.30
1.29
1.27
1,26
1.25
1.23
1.22
i1.21
1.20
119
1418

WP -

9.90
9,91
9.90
9.90
S50
9.90
9.90
9.90
9.90
9,89
9,90
9.89
9:90
9.90
9.90
9.89
9.88
9,84
Se78
9.48
9.99
9.%0
9,43
9.36
930
9.2%
9,21
9,17
9413
9,09
9,03
9.00
8.97
6.9“
8,91
8,88
8,84
8,79
8,74
8,68
8,62
8,%S
5.‘19
8.43
8,38
8,313
8.28
8,23
8,19
8,15

WP

wle30
wio30
-1 .30
eie30
ofe30
=1e30
ele2?
wie29
el 28
wie29
e1e29
Yl
=le28
eyl
w]o28
w1e30
-‘.37
-‘ .56
wje®é
=237
seb7
.2.‘7
';012
=3, 26
©3.39
w3,39
0350
«3.50
=331
©3,53
0}, 54
S PL
«3,.50

3,46

v3ed?
«3,50
el,54
w3, 61
«3,70
3,87
ole10
wloey2
.29
wii o 24
-4.28
w30
«y,25%
=l o33
00.20

HP

S.54
5,55
S.54
3,55
5455
5.55
555
5.5%
S,54
554
$.55
$.54
5455
555
5:54
S.54
Se53
3,40
5.45

- 1
5.29
Se21
S.16
S.10
$.05
5,01
4,97
4,94
4,94
“.87
4,83
4,80
“.76
0.75
4,73
4,70
4,67
4,63
4,59
4,54
4,49
4 44
4,38
4. 34
4,29
4,26
4,22
4,18
4y14
4412

X

0
o0
o0
«0
0
Y]
0
0
o0
o0
o0
o0
o0
0
s 0
o0
o0
0
o0
o0
0
o0
20
o0
o0
o0
0
00
o0
o0
o0
0
o0
0
0
»0
0
o0
o0
o0
o0

098461018

APOS Ds3

X

o0
0
0
o0
o0
«0
o0
20
o0
20
o0
o0
o0

-0

0
0
o0
0
o0
30
o0
00
00
00
ol
]
o0
20
o0
o0
00
0
00
o0
0
0
'o
0
00
o0
o0
o0
0
«0

RPM

26%1.0
268040
2651.0
2646,1
24%050
2646,.1%
264442
2649,
2644,2
2647,4
2649,
2645,2
2644,2
264641
2647,
2680,0
2648,
2641 ,3
26318,.1
2629.6
2613.0
260442
25896
2580,.8
2576,9
256%9,4
25%6 4
25%2,%
2547,7
254048
2612,0
2577.9
254S.7
2532,1
252%.2
2%21,.3
2512,6
2509.6
2504,8
2894,.0
2491 .1
24794
2470,.6
2U%9.9
2451 ,1
246046
2429,7
2422.9
2414,1
2403 .4

SITE NO.s4,.0
TEST DATA STARY 09146122 REL HUM = 26420 INWGHT,=

PRO
HP

12030
12,06
12420
12.%0
12,44
12,13
12.10
12,39
12,52
1225
12409
1226
12451
12,40
12408
11,68
1052
T.78
4,42
2038
1016
87
32
019
13
009
07
208
05

o 06
04
004

« 04
004

e 04
03
002
004
04
«03
«03
«00
03
003
004
03
«00

« 04
03

o 03

10AC SITEs &

WPROLL DTEFF ZXAERO

HP

4435
4,35
4,35
4,35
4,33
4,35
4435
43S
4,35
4,35
4,35
4435
4,35
4,38
4435
4,3%
4,35
43¢
4.13%
4032
4.30
4929
44,28
4e26
4,23
4,24
4424
423
4,22
4,21
4,20
4,20
Ue19

G419 |

418
4.18
4,17
d4et1b
4,18
4ot
4e13
4ol
4,10
Uy09
4,08
d;06
4,09
404
4404

X

80edd
82,13
81,10
79.23
7900
81,64
81.79
79.93
79.04
80,75
81,92
80469
79,14
79,82
81.94
84,78
93,97
000
<00
«00
000
«00
000
200
00
000
«00
000
«00
«00
o 00
«00
«00
000
«00
e 00
«00
000
«00
2«00
«00
«00
«00
2«00
«00
000
00
« 00
«00
«00

S6e01
S6,04
$6401
$6,03
5603
56403
56402
56403
S6.01%
56401
56403
S64014
56402
56403
$6401%
$6001
55498
$5.85
$5.62
55,40
SSet4
54,87
Su,68
SUl7
Sde2l
84,13
$4,00
53,87
53,76
$3,63
$3,.49
$3.34
53426
53,19
$3,07
5295
52,83
52468
52450
52430
52409
51.88
S1e466
51447
$51.27
Siell
5093
5077
50,62
50,48

3625,

XROLL

§3,45%
43,96
43,99
43,97
43,97
43,97
43,98
43,97
43,59
43,99
43,97
43,99
43.98
43,97
43.99
43,99
44402
44,15
44,38
44,60
44,86
45.13
as,32
45,53
45,72
4s.87
46,00
46,443
46,24
46,37
46,55
46,66
46,74
46,85
46,93
47,05
47,17
4732
47,%0
47.70
48,12
48,34
48,53
48,73
48,90
49,07
49,23
49,38
49,52



0€-D

IDAC TAPE A6122R

TAMB =

RUN EB

o W o8 G0 Wl Ll L8 Ml Lol bl Wl 102 o0 W8 Lt (o Wl W00 L 00 Rt Al Aed 103 W 400 08 08 Wl Mol 40 W0 st W (00 QR 0 4 U3 D (e 0 el B0 R0 U0 U Qe e el

00OV NDNOODDOVOOONOCIOLOCOOOODTVOODNOOODOODOOCIOLOETOOOOLOOODOC

T4.828 DEG F

TIME
SEC

1891{.0
18911
18%8i.2
1891,3
i891.3
18914
1891 ,58
i891,6
1891,7
1891,8
1891.9
1892.0
1892.1
§892,.2
1892.2
1892.3
189264
18929
1892.6
1892.7
1892.8
1892.9
189300
1893,1
1893,1
1893¢2
1893,3
1893,.4
1893%,5
1893.6
1893,.7
1893,8
1893.9
189450
189440
18941
1894,2
1894.3
1894,4
1894,5
1894,6
1894,7
1894, 8
1894,9
1894,.9
189%5,0
189%,.1
1895,.2
1895,3
189%,4

VEL
MPR

40.89
46,890
80,71
40,60
40,52
49,44
46,38
40.30
4¢.24
40,19
46015
80,40
40,06
39,99
39,94
39.88
39.82
39,758
39,67
39,62
39,55
39,49
39,42
39,33
39,27
39,20
39,13
39,06
38,99
38,99
38,87
38,81
38.74
38,68
38,61
38,56
38,50
38,44
38,37
38,32
38,26
38,20
38,13
38,05
3¥,94
37,92
37.5¢0
37.06
36,81
36,62

TE8T NO,

PAMB = 14,131 FSIA

DIsyY
M3

3,983
3,984
3,983
3,986
3.988
3,989
3.990

3,996

3,992
3,993
3.994
3.99%
3,997
3,998
3.999
4,000
4,000
4,004
4,002
4,003
4,004
4,003
4,006
4,008
4,009
4,010
4,010
4,011
4,012
42013
4,084
4,045
4,016
4,017
4,018
4,019
4,019
4,020
4,021
4,023
4,024
4,023
4,026
4,027
4,028
4,029
4,029
4,030
4,031

]

HPDYNQ KWPROAD

HP

1,17
1216
ialé
{1615
1,18
1,13
1,13
§a212
1,42
fao11
$o1l
1211
140
30!\6
3@09
1,09
1,08
1,08
167
1,07
{1,006
1,06
1,095
1,08
1,04
1.03
$1,03
§1,02
1.02
i.02
101
1,00
1,00
099
299
<98
.98
97
o 97
096
-6
096
« 95
.94
L
«94
« 90
287
<86
.84

HP

8,12
8,08
8,09
8,01
Te98
7,99
7092
7.8%
T.87
786
7484
782
7481
Te78
Ta76
Ta74
Ta72
7.6%
Te67
7068
Teb2
760

 7.58

7,54
7.52
7@50
T.47
7,48
To43
T.,43
7,38
7.3
7.34
o3
7,29
7e27
7.25
7,23
To24
7019
Te17
Ta15%
7413
Tel0
7s06
706
6,92
&,77
6,69
6,63

HPIW
HP

ol 27
@“elb
Bgaag
wldoil
olol7
sﬁacﬁ
@“902
olds62
23,80
03983
23,70
63958
2363
23,49
©3,4%
a3 49
=3,36
23,37
@3037
33028
v3,32
alo28
23,23
W3029
23029
o3.21
n3.2é
03921
v3q14
83o1“
3,18
23,07
03.06
o3s13
03607
©2.97
23,00
@305
22096
02989
02,94
©2:97
'2090
22,95
92691
23,10
93073
wl,03
°a:x7
el o 29

nay 160

HPAERO
HP

45,09
4,06
4,03
4500
3,98
3.9%
5,93
3,94
3,89
31,68
3,87
3,85
3,5‘4
3,82
3,81
3.79
3,77
3,759
3.73
3.72
3.7
3.68
3.66
3,648
3,62
3.60
3,58
3,56
3.54
3.54
3.5
3,49
3,48
3.46
344
3,43
3,44
3,39
3.37
3.36
3,3%
3,31
3,29
3,26
3.26
3,18
3,04
2,98

P08
X

o0
90
s 0
PY]
s
s 0
ol
s
o0
s 0
e
a0
LX)
a0
o0
20
20
90
20
a0
0
50
e0
P
a0
o0
0
0.0
o0
s0
a0
0
o0
o0
s 0
00
o0
e0
0
e 0
o0
o0
o0
a0
0
00
00
o0
ol

091461818 SITE NQO.mdo0 iDAC S1VEs 4
TESY DATA STARY 09046822 REL HUM B 26421 IN,WGHT .23 36235,

4P03 DSS PRO HPROLL DTEFF XAERC XROLL
% RPM HP HP % .
0 2603,4 003 4,03 000 50635 49,65
«0 2398,5 203 de02 000 50022 49,78
eO 23Q506 503 QcOl eOO 50910 aoﬂgﬁ
00 2394,6 o 04 4,01 e 00 49,96 50,04
00 2393.6 003 45,00 000 49.8% S6.15
o0 2384,8 203 3,99 o 00 489,73 S0,27
<0 2380,.0 02 3,99 000 49,63 50,37
00 237202 203 3,98 200 49,54 S0 46
o0 23834 03 3,98 e 00 49,46 50,54
o0 2360,% 0 05 3,98 e 00 49240 50,60
o0 2348,8 002 3,97 900 49,33 30,67
00 23%3:6 002 3097 200 @%9.,27 S0.73
00 2353a6 003 3097 600 “qﬂal 50079
a0 23%2,7 003 396 s00 49,18 50,89
s0 23%4,6 204 3,96 000 49,04 30,9%6
20 2353,:6 203 3:95 200 48,93 83,05
00 234209 002 3.95 000 48,87 Si.13
o0 2347,.8 «03 3,94 900 48,78 53,22
00 2415,1 002 3294 00 UB,67 51,33
e0 237%2,0 003 3.93 000 48,60 31,40
00 2345.8 03 1,93 00 4B,30 51.%0
00 2334, s03 3492 200 48,82 $1,.%8
s0 2323.4 e03 3092 900 GBo31 31,69
o0 2318,6 000 3,94 000 48,19 91.8¢
o0 2313.7 e 03 3¢90 «00 48510 S1.90
e0 23146 603 3290 000 48,08 51,99
'y 230“0? e 00 3089 e 00 Q7.91 52:09
o0 2290,3 00 3.89 00 47,85 52,19
00 2287,3 203 1,88 000 487,72 52,28
0 22873 203 3,88 s00 47,72 52.28
o0 2283.4 203 3,87 200 U754 S2.46
o0 2282,5 000 3.87 000 47,46 32,54
o0 2283.4 200 30,86 s 00 @7,36 52,64
o0 2282,.5% 003 3.86 000 dT.26 S2.74
o0 227247 «03 3,85 000 47,18 52,82
o0 2260,0 02 3,895 000 47,10 52.90
¢0 2255,2 002 3,84 s00 47,02 52,98
o0 22%54,2 s 03 3284 e00 46,93 53,07
00 225242 002 3,83 200 46,82 53,18
a0 2255,2 003 1,83 e 00 46,75 83,25
00 22%9,1 003 3,82 o000 U6,67 33,33
o0 224B.3 002 3.82 200 U658 53,42
oo 223606 500 3!81 900 “6.“9 5305‘
o0 2234,7 003 3.81 000 #6537 S3,63
ot 2225%.¢ 03 3.80 «00 46,23 53,79
00 24269 203 3:80 000 46,18 53,82
o0 2223.0 002 376 000 45,58 S4,42
o0 2196,7 W42 3,73 200 44,93 55,07
00 217&92 1906 3071 000 “a¢§7 550“3
o0 2150,8 1,46 3,69 000 d4o28 55,72

2093

00



T¢-D

IDAC TAPE A6122R

TAMB =

RUN EB

d d Lol Ll ol o Lol At Ll ot Lol Lod ol Aol Lt Lot Lol 00 Lk Lol ol o0 Wl ol (gl Gd (ot Mol o0 (it Lol Ul Vol (ol Lod Mok Ll (o (ol Lol ol Aot Lot Wl Aol Lt Ut A0l Gt Wb

O0ODO0OOCDOOOOODOOOODO0O0O0O0OO0ODOOOOOOOOO0O0O00O0O0000O0O00O0DO0OODIIOO

74,642 DEG F

TIME
SEC

1895,3
189%5,.6
189%,7
18058
1895,8
1895,.9
1896,0
18961

1896,2

1896,3
1896,4
1896,5
1896,6
1896,7
1896,.7
1896,8
1896,9
189740
18971
i897,.,2
1897,3
18974
1897,%
189746
1897,6
1897,7
1897.8
1897,9
1898.90
1898,
1898,3
1898,4
1898,%
1898,%
1898,6
1898,7
1898,.8
1898,9
1899,0
1899,
1899,2
1899,3
1899,4
1899, 4
1899,5
1899,6
1899,7
1899,.8
1899,9
1900.0

VEL
MPH

36,38
36,15
35,95
18,746
35,47
35,08
34,72
34,40
34,12
33.90
33,69
33,50
33,33
33,16
32.99
32.82
32,62
32.42
32,17
31.94
31,69
31446
31.24
3ie03
30.82
30060
30436
30.08
29.74
29.04
28,67
28,32
28,01
27.73
27.43
27448
26,8%
26,57
26,29
25,99
2%.67
25.29
24,87
24,46
24,05
23,66
23,27
22.86
22,47
22,07

TEST NO,

PAMB » 14,126 PSIA

DIST
M1

4,032
“‘033
4,034
99035
4,036
4,037
4,038
4,038
4,039
4,040
4,041
4,042
4,042
4,043
4,044
4,048
4,046
4,046
4,047
4,048
44049
4,050
4,051
4,051
4,052
4,053
44,054
4,054
4,058
4,096
4,087
4,058
4,0%9
4,059
4,060
4,061
4,061
4,062
4,062
4,063
4,084
4,068
4,065
4,066
4,067
4.067
“.067
4,068
4,068
4,069

6

HPDYNO HPROAD

HP

.83
81
080
.78
.77
W74
W72
e70
.67
Y
.64
W64
63
W62
.}
.60
58
o357
.56
.55
53
.52
51
+50
049
.“a
'
W42
T
.39
.38
.37
.38
W34
.33
.32
o3t
.30
029
.28
.26
.25
.26
W23
W22
.20

19

oid

HP

6,55
6,48
6,42
6,33
6,27
6.1%
6,04
5,94
S.86
5.80
8,74
S.68
$.63
$5.59
5.54
$.49
S.44
5.38
Se3§
.23
$.18
Sege
Se06
$.01
4,95
4490
4,84
8,77
de68
4.5¢
dou2
4,34
4,27
4420
4de1d
4407
d4e01
3,95
3,48
3.82
3,78
3.67
3.58
3.50
3.42
3.34
3.27
3.19
3.12
3.04

DAY 160

HPIW MPAERD TPOS

HP

-4.’10
wll oSy
ol 60
wd.73
w56
S,17
.5‘35
-5.“3
05.09
-5.“9
.5.’0
»5,50
-5.“3
«5,36
«3,33
.5.32
-5.30
3,208
3,34
»5439
5,38
«5.38
5,38
«%,39%
-5.30
=S5,31
5431
=5.,30
-5.3“

’-S.SD

5,45
-5.03
.s.“}

o539

»5.37
5,33
«5.31
«5,23
5,22
«%,15
5,12
v5,11
«5.10
8,09
«5.09
-5.01
ol 93
wli B4
-4.76
vl 67

MP

2,88
2.82
2,78
2.73
2487
2,58
2.50
2,43
2.37
2,33
2,29
.25
2421
2.18
2415
2011
2,07
2404
i35
198
1.90
1.86
182
178
175
171
1.67
1,63
137
1,46
1041
1¢34
1.27
1.23
1,20
1,16
te12
1,09
1,05
1.01

97

92

«87

+83

79
«75
o 7L
068
.64

098461318 SITE NO.3l8,.0
TEST DATA START 09146122 REL HUM 8 26,18 INNGHT,m 3625,

APOS D38 PRO HPROLL DTEFF XAERQ XROLL

4 RPM HP WP X .
<0 2138,.2 102 3467 2«00 &35 56,08
o0 2139.1¢ 1468 3065 o00 43,59 56,4y
o0 2125,5 173 3,64 «00 43,29 56,74
o0 2115,.7 177 3,62 «00 42,99 S7,01
o0 20%22.3 179 3,40 <00 82,56 S$7.44
o0 2070.9 1.79 3,57 00 U1,97 58,03
«0 206241 1,79 3.54 «00 41,02 58,58
e0 204146 179 3,51 000 U0.93 89,07
a0 2017.,3 1.79 3,49 «00 #0451 59,49
e0 1993,9 1.8¢0 3,47 +00 4G0s16 59,84
«0 1989,0 179 3,45 «00 39,84 60416
o0 1986,3 179 3,43 200 39.54 60,46
+0 1967,8 1.80 I ue «00 39,28 60,72
«0 1948,1 1.80 3,41 000 39,02 60,98
00 1947, 1482 3,39 s00 38,75 631.2%
o0 19061.2 181 3038 000 3IB.UB - 61,52
o0 1928,8 180 3.36 «00 38417 61,83
«0 190242 1.78 3,34 000 37,85 62,45
o8 19090 t,7¢ 1,32 o000 37.47  62.53
o0 1895.4 1.81 3.30 000 37,09 62.9%
00 186202 180 3,28 200 36069 63,31
o0 1859,3 179 3o26 000 3634 63466
e0 188S,4 1.8¢ 3.24 000 35,98 64,02
0 1828,4 182 Je22 «00 35,64 64,36
o0 31812.5 1.82 3.20 <00 35.31 64,69
o0 181644 .82 3019 000 3496 6S.04
00 1799,8 1.80 3016 «00 3UST 65,43
00 1770,06 1.8¢ 3.14 000 34e12 65,88
20 1773.5 181¢ 3o18 900 33,57 66,43
0 171640 181 3,08 «00 32084 67,58
o0 171241 1480 3,01 «00 31,84 68,16
«0 $1681,9 1.8¢% 2+98 000 31,26 68,74
o0 1661,4 1.81 2095 «00 30476 69,24
20 165146 1.82 2493 +00 30030 69,70
0 1618,.5 183 2490 «00 29.82 70,18
o0 161407 1.80 2,88 200 2937 T70+63
«0 1601.9 1.82 2,85 e00 28487 71,13
o0 1571,7 182 2.82 «00 28,482 71.58
«0 1564,9 1,83 2,80 «00 27,96 72,04
0 1533,7 1.83 277 000 27447 72,53
0 1530.7 1.8¢ 2474 «00 26494 T3,006
00 150604 1.814 271 o000 26,33 73,67
uO i“8706 1062 2.67 000 25.63» ’“037
00 1469,.3 183 2463 200 24497 75,03
o0 1431.3 1,82 2.59 000 QU431 TS5,.69
«0 1420,6 i.80 €453 000 E£3487 76433
«0 1380.96 1.8} 25! 200 23,04 76,956
o0 13757 1.83 2.48 «00 22,38 77,62
+0 1333.8 184 244 «00 21,76 78,24
«0 1331,.8 1,82 2.40 200 21.12 78,88

X

o0
o0
o0
o0
o0
o0
0
0
o0
o0
0
o0
00
0
o0
o0
o0
o0
Py
o0
o0
00
el
e0
o0
0
0
o0
o0
o0
o0
o0
o0
o0
)

I10AC SITEm 4



¢e-D

IDAC TAPE As122R

TAMB =

74,828 DEG F

RUN EB TIME

u\d&i“!ﬂh‘ﬁ\dvluid\dblu\dh‘utﬂh‘bqbluldidhlvlﬂtﬂh‘uiﬂh‘b‘vﬂdb‘bluidhlutikluld\dbﬁulﬂld

OO0V OOOOLODODOODOOOOODILOOIOODOOOODOLCOROLOPOROOD

3&C

100448
19002
1900.3
1900.3
1900.4
1900.%
1900:6
1900,7
1900.8
19009
1901.0
190164
1901.2
1901.2
19013
190104
1901.%
1901 .8
1904.7
1901,8
1901.9
1902.0
1902.4
190201
19022
19023
1902+.4
1902.5
1902:6
190207
1902.8
1902,9
1903.0
19030
1903,
1903.2
1903.3
1903.4
1903,5
1903.6
1903.7
1903,8
1903,9
1903,9
1904,0
1904.1
1904,2
1904.3
190404
1904,5

VEL
MPH

21,69
21029
20.92
20,56
20.27
2003
19.83
19,63
19.38
19,14
18,85
18,55
18,20
17.85
17,50
17,12
16,76
16,37
16,02
15,68
15.36
15,02
14,72
14,38
14,08
13.75
13,78
13009
1280
1251
12,17
11,88
11.56
11.26
10,93
10,69
10,40
10.16

9,93

9,66

9,43

9,17

8,89

8,63

8,36

8.11

7.8%

757

Te27

Te014

TEST NO,

PaMB = 14,129 PSIA

DIsY
MI

4,070
4,074
4,07%
4,072
4,073
4,073
4,073
8,074
4,074
4,075
4,078
4,076
4,076
4,077
‘44,077
4,077
4,078
4,078
4,078
4,079
4,079
4,080
4,080
4,080
4,081
4,081
44081
4,082
4,082
4,082
4,083
4,083
4,083
4,083
4,084
U088
4ea084
4,084
4,085
4,085
4,088
4,085
4,086
4,086
4,086
4,086
4,086
4,086
4,087

[}

HPDYNO HPRNAD HPIW

HP

018
o317
elb
013
o8
018
el1d
13
oi2
ol
el
010
«10
209
« 09
08
208
07
#07
208
e 06
208
05
04
004
004
203
,03
03
03
02
«02
08
02
002
008
«0Q
001
201
e01
01
001
004
Y3
o0
0%
001

HP

297
2490
2083
2.77
2«72
2068
2265
2461
257
293
2448
2.43
2.38
2+32
2,27
2621
2.15
2409
204
1.99
1294
1,85
1.80
178

Cte7t

171
162
1.58
1.54
150
1,4%
1edy
i.38
133
i.30
1e26
1023
1020
1417
f1.14
1ell
f1e07
Le04
16014

97

Lz

91

287

o84

HP

ol 59
-0.51
nﬂ.“l
04435
B“’Zv
w248
olle20
alo16
eliell
wl o 05
23,93
.3.86
-3.78
'3.71
»3,63
w359
w347
3,39
=332
-3.25
»3.18
w3s1d
w3s 093

-2-97»

2,91
w2a9y
-2.71
e2e714
22:65
2,38
2,51
a2 4%
w2¢38
wde32
s2+26
w2e20
w2e15
sdel0
=205
-2'00
w] 94

w88 .

ol ,83
'1077
©]e72
.l.bb

wls60

'105“
.1.45

nay 160

HPAERO
HP

61
.58
5%
%52
a0
.08
287
o 45
48
o42
o0
38
236
32
230
28
026
025
23
22
20
19
+18
17
o 16
olb
o33
i3
012
ol
<10
009
09
e08
«07
07
+ 06
006
205
« 05
005
o 04
e 04
«03
003
«03
03
002
s02

TP03
%

of
0
s 0
s 0
e
0
a0
o0
«0
a0
o 0
20
0
«0
o0
a0
o0
e0
«0
0
+0
s0
00
o0
o0
s0
o0
0
e0
s0
e 0
.o
0
e0
80
20
00
o0
o0
o0
o0
0
o0
o0
o0
s0
00
s 0
o0
00

_ 09146118
TEST DATA START 09146122 REL HUM = 26,19

APOS
X

Dss
RPM

1287,
1288,0
1eld, 4
1236,.3
12080
1183,.6
1186.6
1142,7
116544
1128.14
1131.0
1108.6
108242
10822
1034 .5
{046,2
100%,2
6602
977,.9
93740
905.8
919.4
872,46
85142
8%59,9
825,8
825.8
81002
775614
7361
73504
731,2
70100
688,41
667.9
661,0
633,7
591,.8
577e2
616,42
384,0
546,0
52066
S12.8
54241
5119
478,7
448,S
42740
433.9

SITE NO.3l4,.0

PRO
HP

1.82
1.82
1.82
1083
1.82
1.81
1.82
1.82
1.83
1.81
1.82
1,82
182
183
1.82
182
1.83
$1483
1,82
1.82
1.80
1,83
1,82
1084
§082
1482
182
1082
1,83
1.82
i.8%
1,814
1484
fe82
181
1.82
1:82
181
1.84
1.81
1.81
1,81
1.82
1,83
1.80
1.80
1,81
1681
1,82
1.81

HPROLL
He

238
2032
2,29
2025
2.22
2020
2038
2516
2414
2611
2,08
2005
2002
198
1,93
191
1087
1,83
179
1e76
1073
1069
1466
1e62
159
1656
156
1049
{oldb
{ede
1:39
1,35
1032
1029
1029
1022
1.20
117
1e14
1ol
1,09
1208
1603
1600

97

94

091

«88

285

W82

10AC SITEs 4

IN.NGHT.. 3625.
DTEFF ¥AERDO XROLL
% .
¢80 200%52 79,48
e G0 §9.88 Boci2
e00 19,30 80,70
<00 18,74 8i.26
000 18,28 81,72
a00 17.93 82,07
200 1763 82,37
e00 1§7.30 82,70
200 16,93 83,07
«00 16,56 83,44
000 16,12 83,88
200 15:67 84,33
000 §5:i6 84,84
000 14464 8%,36
200 §4,14 85,86
e00 13,98 86542
000 §30,07 86,93
«00 §2.53 87,47
000 12,04 87,96
200 11,59 88,44
s00 1is184 88,86
+00 1070 89,30
«00 1031 89,69
97.66 9,86 90014
96,38 9,63 90,57
94415 2.07 90,93
94,15 %.07 90493
89612 8527 91473
86,58 7498 92¢07
84,78 Te58. 92442
82,67 720 92480
80,28 6.,8¢ 93,15
77006 6,%2 93,48
7560 6020 93.80
73662 5,86 94,14
71,28 8,57 94,43
69,50 S32 94,068
68,114 5509 94,91
66,48 4,86 95,14
64,55 460 95,40
62499 Godo 95,60
61,18 G106 95,84
58,93 3,92 96,08
56,91 3,70 96,30
55.8¢ 3047 96,53
54,09 3,27 96,73
52009 3,07 96,93
30016 208% 97,15
4794 2¢63 97,37
46,38 2445 97,58
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I0AC TAPE A6122R

TAMB & 74,735 DEG F

RUN EB

oo O0OCOoOOO0OOOO
OO0 0O0
COO0OO0OODOODOOOOCOODOOCOOOODOOHO
CODOOOODO
(-~

TIME
SEC

1904.6
1904,7
1904,8
1904.8
1904,9
1905.0
1905.4
1905.2
1905.3
1905.4
1905.S
1905,6
1905.7
1905.7
1905.8
1905.9
1906,0
1906.1
i90é.2
1500,3
1906,4
1906.%
190646
1906,6
1906,7
1906,8
1906.9
1907.0
1907:2
1907.3
1907.4
1907.5
1907,%
1907.6
19077
1907.8
1907,9
1908,0
1908,1
1908.2
1908,3
1908,4
1908,4
1908,S
1908,6
1908,7
1908.8
1908,9
1909,0
1909,1

VEL
MPH

6,74
6,46
6,18

5.94

5465
$.36
S.06
4.78
d.46
4419
3.91
3,62
3,36
3,09
Q.84
2,53
2,24
1ai8
00
«00
00
e 00
00
+00
00
000
«00
00
.00
200
.00
»00
«00
200
00
« 00
«00
200
« 00
200
000
»00
00
.00
200
«00
.+ 00

TEST NO,

PAMB s 14,126 PSIA

D1sT
M1

4,087
4,087
4,087
4,087
4e087
4,088
4,088
4,088
4,088
4,088
4,088
4,008
4,088
4,088
4,088
4,088
4,088
4,085
4,089
4,089
4,089
4,089
4,089
4,089
4,089
4,089
4,089
4.089
4,089
4,089
4,089
4,089
4,089
4,089
4,089
“.059
4,089
4,089
4,089
4,089
4,089
4,089
4,089
4,089
4,089
4,089
4,089
4,089
4,089

]

HPDYNO HPROAD

WP

01
+00
+00
00
¢ 00
«00
«00
00
00
200
«00
«00
00
000
00
«00
«00
« 00
o 00
o0

200
00
«00
«00
«00
.oo
«00
«00
+00
«00
000
« 00
200
00
«00
«00
500
«00
000
00
«00
«00
«00
«00
.oo
00
+00
00
.00
.00

HP

«80
77
o T4
o7t
68
264
060
87
53
50
047
043
40

«37 .

o34
30
27
«24

aid

«00
«00
000
«00
00
«00
«00
«00
«00
« 00
200
» 00
200
«00
000
«00
00
e 00
200
000
00
+ 00
e 00
«00
«00
«00
«00
o 00
00
+ 00
« 00

PAY 160

HPIW HPAERO TPOS

HP

ofole
wio37
'1-31
»le26
si.20
.1013
el,07
-1.0‘
)
-y 89
..83
..77
I.7‘
we6S
060
1)
..aa
-.az
-.25
200
000
«00
«00
000
«00
000
000
00
00
«00
.00
«00
000

00

«00
000
000
.00
e 00
00
.00
e 00
.00
200
#00
«00
#00
200
« 00
«00

HP

362
02
01
» 01

n
0!

001
01
o014
01
« 00
000
000
000
.00
200
«00
00
00

N
.vc

«00
000
«00
000
« 00
«00
.00
000
000
.00
« 00
.00
«00
+ 00
.00
00
o 00
+00
«00
00
000
« 00
$ 00
00
»00
00
00
«00
« 00
«00
«09

X

el
o0

09844611418

APOS DSS

X RPM
00 453,3
¢80 U06,6
«0 380,2
«0  361,7
0 3%0.0
«0 314,9
«0 304,2
o0 326,6
o0 326,6
«0 280,8
o0 268,1%
o0 228,%
o0 203.8
«0 224,2
o0 133,686
o0 183,.3
o0 18243
«0 305.3
0 LY
s0 e 0
o0 o0
o0 o0
o0 o0
0 0
o0 0
o0 o0
20 s0
o0 o0
o0 o0
o0 0
o0 0
o0 o0
o0 «0
o0 «0
o0 0
o0 o0
o0 0
o0 o0
o0 a0
o0 o0
o0 of
o0 o0
o0 o0
o0 «0
o0 o0
o0 Y]
N o0
.0 .o
0 o
0 0

SITE NO.s4,0

PRO
HP

ie79
1.81
i.79
1.82
i.60
179
1,81
1.80
179
180
1.80
1.80
1.81
1,84
'1.81
1,80
1.82
1.8¢
1:82
1.81
1.80
1.81
1.82
1,02
1.81
1,79
1.80
1,79
1,80
1,79
1.8!
1.60
1.84
1,80
1,80
1,81
1,80
1,81
!.BO
1,80
1,81
1.8%
1.83
1,814
1,80
1e61
1,84
1,81
1.82
1.81

TEST DATA STARY 09346122 REL HUM 8 26,17 IN.WGggAE S§I§; ‘
[ ] L3

HPROLL OTEFF

HP

YA
276
73
«70
Y1 ]
063
060
56
-3
50
od6
043
W40
«37
34
«30
27
o2¢
214
00
000
e00
200
00
s00
000
<00
000
200
200
« 00
00
200

2 00.

00
000
00
000
200
200
000
00
200
00
00
o 00T
»NO
s00
200
200

X

48482
42.72
41.23
39,03
37246
3S.70
33,42
31.46
29.71
27.78
25,93
Q4.02
22420
20,39
18,58
16,82
14,77
13,06
7.80
00
W00
«00
000
«00
«00
00
200
00
00
«00

o« 00
00
«00
000
00
000
«00
.00
200
«00
00
000
200
.00
00
+00
«00
.00

XAERD

2485
2409
1498
1:76
1059
1,44
128
1443
1400
+ 88
77
N.1Y
56
W48
39
232
28
219
207
200
200
00
»00
«00
00
00
200
00
00
200
000
00
«00
000
200
000
000
000
00
2«00
00
00
00
«00
00
+0C
00
00
00
000

XROLL

27475
97494
98409
98,24
849
98,56
98,72
98,87
9%.00
99,12
99,23
99,34
99,44
99,52
99,69
99,68
99,75
99.8%
99,93
2«00
000
s 00
« 00
000
000
+00
000
200
«00
+00
000
+00
000
¢ 00
000
« 00
¢ 00
«00
200
«00
«00
000
0N
s 00
.00

Q0

@ v
00
« 00
.00
«00



This Page Intentionally Left Blank



PART 2

CRUISE, COAST AND BRAKE

C-35



9¢-0

IDAC TAPE aAs&122R YEST MO, & nNayY 160 09146018 SITE NO,34,0 10AC SITEm 4

RUN TIME VEL ERO ERI EMAT EMAD EMF BTAMPD BTAMPI ACHGP PRO PR} PMal PMAQ PME M8PD GRATH
8EC MPH WH wH WM W WH AMPaHR AMPaeKR KW Kw KW KW KW KW RPM™M
3 {881 ,9 45,28 3038.2 133,58 2742.7 147,5 147,7 « 00 «00 « 00 9,37 «00 2,05 « Q0 22872 2563,7 21
I 1882,0 4S.27 3a38.5 1{33,5 2743,9 147,5 147,7 <00 «00 <00 9,24 «00 .04 00 028448 3563,7 097
3 1882,1 45,27 3038,7 133,5 2743,.2 147.5 147,7 000 «00 200 9,04 200 8,82 00 e277% 2563,.7 97
3 1882.2 45,27 3039.0 133,85 2743.% 147,5 1477 200 200 000 9,09 000 8s76 200 s 2794 2%564,.4 297
3 18B2.3 4S.26 3039,2 1335 2743.7 14745 1477 200 e 00 000 9e31 000 8,96 00 02862 2%63,.7 097
3 18B2.% 45,27 3039,.5% 133,55 2744.0 147,5 147,7 0«00 000 200 9,35 000 8,09 200 22872 2563,7 097
3 1882.,4 45,27 3039,7 133,5 2744.2 147,93 147,7 <00 200 000 9,11 200 8,91 e00 2797 2564, o7
3 1882,5 45,27 3040,0 133,5 2744,4 147,5 1477 200 000 e 00 9.03 000 8,76 s00 02778 3563,7 297
3 1882,5 45,28 3040,0 133,585 2744.4 1475 147,7 000 200 200 9,29 00 8,84 200 22834 2943,7 «97
3 1882,7 48,27 3040,3 133.5 2744,7 147,59 147,7 000 000 000 .38 000 9,06 a00 «287% 2%563,7 097
3 1882,8 45,27 3040,5 133,85 274d,9 14769 1477 000 000 200 Q.21 «00 9,02 s00 2828 256344 097
3 1882,9 45,28 3040,.8 133,5 274S,2 147,5 147,7 « 00 e 00 e 00 9,02 00 8,79 «00 o 2786 256344 297
3 1883,0 4d%,28 3lo0di.o0 133,8 27u4%5,.4 1475 147,7 ¢ 00 200 000 911 000 8,78 «00 02813 2561,7 297
3 188301 08,27 3041,3 133,5 274%.7 1“7'5 “1708 « 00 «00 000 9,34 e 00 8,97 «00 02566 2%64 ¢4 97
3 1883,2 45,26 3041,5 133,56 2745,9 147,.9 147,8 s00 +00 «00 9,31 e 00 9:.06 «00 2819 2564, 97
3 1883,2 4%,27 30di.8 133,58 2746.2 147,5 147,8 200 000 «00 .07 e 00 8,87 000 22769 2563, 97
3 {883,3 U%.28 3042,p 133,85 274do.4 1475 147,.8 «00 000 000 9,05 000 8,73 000 02772 296441 097
3 1883,4 4S,28 3Ip42,3 133,88 27467 147,5 147,8 000 e 00 « 00 9.24 «00 8,88 e 00 02837 2864,.4 97
3 1883,5 45,28 3o042,3 133,85 274s,7 147,5 147,.8 000 <00 +00 936 200 9,07 00 02869 2%64,4 .97
3 1883,6 45.27 304e2,.8 133,5 2746,.9 14745 147,8 00 000 «00 9,17 000 8.98 00 02819 2564, 97
3 1883,7 45,27 3042,8 133,5 2747.,2 147,5 47,8 000 .00 200 9,03 000 8,77 000  +2766 256444 297
3 1883,8 45,28 3043,0 133,88 2747,.4 147,58 147,8 e 00 .00 200 9,14 000 8,79 e 00 02819 2564, 97
3 1883,9 4s,27 3043,3 133,95 2747,7 147,95 147,8 e 00 200 000 Q.34 200 9,01 000 22869 2363,7 97
3 1884,0 45,27 30430 133,85  2747.9 147,5 147,8 000 $ 00 «00 9.28 000 9.06 «00 02847 256444 296
3 1884,1 45,27 3043,8 133,5 2748,2 147,5 147.8 e 00 000 « 00 9,06 e 00 8486 «00 «2784 2564, 97
3 1860,1 45,28 30““-1 133,5 2748, 4 10705 !‘37.8 000 200 200 Q.06 e 00 8,75 200 02787 2563 ,4 «97
3 1884,2 48,27 3o4d,3 133,55 2748,6 147,95 147,9 000 000 000 9.26 000 8,89 000 22880 256441 97
3 1884,3 45,28 30d4d,.s 133,55 2748,9 147,9% 147,9 .00 .00 .00 9,34 « 00 9,08 «00 «287S 2563,4 97
3 1884,4 45,28 3044,8 133,55 2748,9 147,5 147 .9 200 «00 000 9.13 200 8,95 600 22809 25641 97
3 1884,5 45,26 304u,8 133,58 2749,.1% 147.5 147,9 000 000 000 9,01 200 8,73 000 «2769 2564, «96
3 1884,6 45,27 3045, 133,5 27494 147,9 147,.,9 200 200 « 00 9.17 0 00 8,80 e 00 02819 2563,.4 97
3 1884,7 45,28 304S,.3 133,58 2749.6 147,5 147 .9 200 000 000 9,36 200 9,02 «00 « 2872 2563,7 «96
3 1884,B8 45,28 304S,6 133,5 2749.9 147.5 147,9 e 00 200 «00 9.36 e00 9.02 «00 22872 256347 96
3 18B4,9 45,26 3045.9 133,% 27S0.1 147,95 147,9 200 « 00 v 00 9,02 + 00 8.81% 000 «2769 2963,7 96
3 1885,0 45,27 306, 133:.8 27S50.4 1475 147,9 00 00 00 9:07 00 BeT4 000 02797 25644 97
3 188S,0 u4%,.,28 lpdb,.u 13345 2750.6 147.5 147,9 s 00 °00 «00 9,31 «00 8,94 000 2859 2563.4 «97
3 1885,1 45,28 3nde.s 133,58 27%0,9 147,5 147,.9 200 «00 <00 9,32 e 00 9.,06 000 02878 25637 97
3 {1B85,2 4%.28  304db,.9 133,85 275161 147,5 147,9 «00 « 00 000 Q.11 00 B.91 « 00 02800 25644 096
3 1885,3 45,28 3046,9 133,5 275141 147,5 147,9 «00 #00 $ 00 9,01 «00 B.74 000 22769 2%63,7 97
3 1885.,4 45,27 3047.1 133.5 275{.4 147,5 147,9 « 00 «00 00 9:.18 00 BeBY 00 02841 2564, 97
3 1885,S 45,28 3047 04 133,% 2751 .86 147,.5 147 .9 200 200 «00 9,16 « 00 9,03 «00 0 287s 2563.7 96
1 1885,6 45,28 3047,s 133,55 2751.9 147.5 148,0 00 « 00 200 .20 000 9401 00 02831 2563.7 97
3 1885,7 45,28 3047,9 133,85 27%2.1 147,5 148,0 .00 .00 .00 8,99 200 8,79 .00 <2778 2563,7 97
3 1885,8 45,28 3048, 133.,5 27%2,4 147,5 148,90 2 00 000 ) 9.09 «00 8.74 000 02809 2564,.4 «96
3 (885,99 45,27 30dB,u 133,35 2752,4 147,5 148,0 «00 « 00 00 9434 s00 A.95 00 02866 2564,1 «?7
3 1885,9 4S,28 3048,7 133,5 27%3,1 1475 148,0 «00 «00 <00 9,30 000 9enb 000 «2R69 2563,7 97
3 1886,n US,28 3048,9 133,5 2753, 147.5 1u8,0 «00 200 .00 9.07 «00 RL.AY «0h 22791 2564,4 97
3 1886,1 US,28 3049, 133.5 27%3.4 147,5 14R,0 s 00 «00 00 9,01 <00 A.T2 00 « 2775 2%64,.4 97
3 188b6,2 45,28 3I049,2 133,58 2753,.4 147,5 148,40 200 «00 O 9,21 000 BoRU «00 22841 2564, 7
3 18Bb.3 45,26 3049,4 133,5 27583,6 1475 14,0 W00 00 «00 9,34 ° N0 9403 000 12878 2564, 097



LE-D

00 Wl Ul Ll Ll Ll ol Lol Lol Wt ot Lot L Wl Lol ol Lok ol ol Lok Aol Lol Lol (el Mol \ed AT T Wm WS Ll Lol Ll Lot L Ll Lol Ld et Lt Lol Lot lod Lot L \st Loi Lol Lt A8

IOAC TAPE A6{22R
RUN

TIME
8EC

1886,4
1886,5
1886.6
1366'7
1886,8
1886,8
1886,9
1687,0
1887,1
1887,2
1887,3
1887,4
1887,5%
1887,.6
1887,7
1887,.7
1887,8
i087,%
1888,0
1888,1
1088,2
1888,3
1888,4
1888,5
1888,6
1888,6
1888,7
1888.8
1888,9
1889,¢
1889,2

1889,3

1889,4
1889,5
1889,5%
1889,6
1889,7
1889,8
1889,9
1890,0
1890,1
18990,2
1690,3
1890,4
1890,4
1890,5
1890,.6
1890,7
1890,8
1890.9

VEL
MPH

45,27
45,29
45,27
45,26
45,28
45,28
5,27
45,28
45,27
45.26
45,28
45,26
45,27
45,28
48,27
45,26
45,24
45443
44,9%
44,77
44,%6
44,35
4u.19
4U.03
43,88
43,76
43.66
43.56
43,47
4337
43,23
U3,19%
43,08
43,00
42.93
42,84
42,78
42,63
42.%0
42.3%
42419
42,03
41,86
41,72
41,57
41,45
d41.32
41,20
41,09
40,99

€80
WH

3049,7
3049,9
305042
305044
305047
305049
305142
3058 44
30514
305147
305240
305242
305248
305247
3053,0
3053.2
3053.4
355%,.8
3553,%
3053.8
3053.%
30535
3053.%
3053.5
30535
3053,5
3053.5
3053,5%
3053.5
3053,8%
3053,
3053,%
3053.5%
3053.8
3053.S
3053,5%
3053.5
3053,5
3053,%
3053.5
3053.8%
3053,5%
3053,8
3053,8
3053.5%
3053,5%
3053.5%
3053,5%
3053,8
3053,5

TEST NO,

€8l
WH

133,58
133,5
133,5
133.5
133,85
133,5%
133,95
133,89
133,5
133,85
133,95
133,5%
133,5
133,85
133,S
133,%
133,8
132,85
131,.%
133,8
133,46
133,46
133,7
133,8
133,9
134,0
13441
134,42
134,2
134,43
134,98
134,86
134,7
134,8
134,9
135,0
135.2
135,2
135,3
135,85
135.7
135,9
136,41
136,3
13646
136,8
137.0
13740
137.2
137.4

6

EMAL
WH

2753,.8
2784,
27%4,3

2784 ,6

27%4,8
2755%,.1
2755%5,.3
278%,.6
275%,6
275%.8
2736,
2756,3
2756,.6
2756,.8
2787.1
275%7.3
2737,8
27%7.4
27%7.6
2757,6
27%7,6
2757.6
27876
273576
2787.6
2787.6
275746
2787.6
2787.6
27%7.6
2757.,6
2757.6
275746
2757.6
2737.6
27%7 .6
2757.6
275746
2757.6
2757.6
2787,6
27157,.6
2757.6
2757.6
2757.6
2787.6
2757.6
2757.6
2757,.6
2757.6

EMAD
LD

147,S
1“705
147.5

DAY 160

EMF
WH

1“5.0
148,90
148,90
1480
148,90
148,41
148,41
148,41
148,14
148,41
148,14
148,
1481
148,14
148,1
148,41
148,14
108,12
148.1
148,2
148,42
148,2
148,2
148.2
148,2
148,2
148,2
148,42
148,42
148,3
148,3
148,3
148,3
148,3
148,3
148,43
14844
148,4
14844
148,4
148,4
148, 4
148,4
148,4
148,95
1u8,5
148,5
148,95
148,5

148,5

L]

+00
e 00
«00
00
000
000
000
000
s 00
000
+00
00
+00
200
« 00
200
«00
200
«00
00
00
00
00
«00
«00
000
200
a00
200
+00
00
e00
«00
e 00
200
000
200
»00
«00
000
«00
«00
«00
200
00
200
+00
«00

09146148
BTAMPO BTAMP] BCHGP
AMPeHR AMPeMR

+00 «00
000 e 00
000 +00
+ 00 e 00
+ 00 000
00 00
200 000
+00 +00
200 000
00 W00
000 «00
+ 00 000
200 +00
200 000
«00 00
000 « 00
0200 200
«00 «00
«00 «00
« 00 000
000 000
000 «00
s 00 200
00 000
000 «00
s 00 s 00
«00 s 00
000 0200
000 000
«00 000
<00 200
1«00 « 00
s 00 + 00
000 200
200 00
200 «00
« 00 00
e 00 00
«00 «00
« 00 200
«00 «00
«00 200
000 00
000 «00
« 00 «00
+00 «00
«00 00
«00 00
200 «00
«00 e00

00

S1TE NO,w4,0

Pao
KW

9,17
8,99
910
Se32
9.27
S.04
9.02
Se24
9¢34
9.14
9,01
9,14
9,33
9.2%
9,01
8,.,7%
7g8ﬂ
Se80
3.29
1077
«87
o2
24
14
+10
007
v0S
204
0068
004
03
03
«03
s03
03
W02
001
003
03
02
W02
«00
02
202
o33
002
00
03
02
o002

Pa1
KW

000
o 00
«00
088
¢ 00
«00
¢ 00
0«00
o 00
«00
«00
s 00
«00
e 00
«00
00
200
¢ 00
«00
032
89
160
2439
3.15
3.42
3041
3,53
3.86
39S
3,78
3,76
3.92
3,78
359
3.6%
4409
4.40
84,60
S.20
6,18
6499
Tatd
Te28
Tebd
8elS
8,014
7.81
T7.78
Te93
Te9%

1DAC SITEw 4

PMAY
KW

8,99
8,77
8,76
8:97
9.04
8,84
8.73
8,87
9,07

8,94

8,73
8,79
9,02
9,00
8,78
8,32
Te36
539
297
1.%59
79
038
o21
010
e 06
04
w02
L
000
00!
0014
02
02
000
02
¢ 00
200
000
000
«00
+ 00
001
000
¢ 00
(X1
00
N2
+00
00
000

PMAQ

. KW

«00
s 00
+00
«00
«00
200
«00
00
e 00
200
«00
000
000
000
«00
000
«00
200
14
065
139
2402
2067
3.44
3.8%
3.84
3.83
del2
435
4424
3,99
4,23
Ge17
3.91
3094
4e37
4.83
Sel0
8062
6452
Te37
Ta72
779
8403
8,44
8.57
8436
8422
8432
8,42

PMF
KW

22819
02769
02813
22869
+ 2899
02778
«278%
02847
02872
+2813
02769
«2819
«2872
2847
«2787
28448
03022
03187
+3300
e3462
03678
3809
3843
+ 3866
04100
28097
W 8069
o4yt
4212
o172
ol169
e4256
04328
029y
« 4287
sldl0b
4587
180688
8766
w4906
« 5106
5197
05206
25286
«538¢
«54814
5437
Hu22
«SU69

MSPD GRATM

RPM

2564, o97
2563.7 097
25634 97
2563.7 : 97
2564,4 97
2%63,7 97
256344 97
2%563,7 97
2%63,4 97
2563, 97
25634 97
256347 97
2563,7 97
2%63,7 97
29563,7 7
2%63.4 97
256049 97
2554,4 97
2%43,4 090
2529,.7 96
eS§440 96
2509, 96
2502.% 97
289646 97
249040 97
2484,1 497
24878,.,4 97
2473, 97
24688 <97
2463,7 97
24ss,3 .94
2usy,2 + 95
2446,.6 «96
2442.8 96
2038,¢ 97
2833,4 97
2627,.8 97
2021.9 97
Z““.a 96
2805,0 98
2396,.9 %0
2388,1 v 96
2379,7 96
2371.9 96
2364, s 96
2356,9 97
2350.3 97
2303,8 W97
2338,1 97
233149 97
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IDAC TAPE Ab122R

RUN

TIME
8EC

1895,5
1895,6
§1895.7
1895,.8
1895,8
1865,9
1896,0
1896,1
1896,2
1896,3
189644
1896,5
1896,6
1896,7
1896,7
1896.8
18946.9
1897.0
1897,.¢
1897,2
1807.3
1897,4
1897.9%
189746
189746
1897.7
1897,8
1897,.9
1898,0
1398,2
1898,3
1898,4
1898,8
1898.5
1898,6
1898,7
1898,8
1898 .9
1899,0
1899,
1899,2
1899,3%
1899,4
i89%,4d
1899,5
1899,6
1899,7
1899,.8
1899,9
19000

VEL
MPH

36,38
36,15
35.9%
35.76
35,47
35.08
34,7
34,40
34,12
33,90
33.69
33,50
33,33
33,16
32,99
32.082
32.62
32.42
32.17
31,94
31,69
31,46
31,24
31403
30,82
30460
30.36
30,08
29.74
29,04
28,67
28.32
28,01
27.7%
27.43
27.1%
26,8%
26,57
26.29
25,99
25.67
25.29
24,87
g€l ghb
24,08
23,66
23,27
22.86
22,47
22.07

EBU
nH

3053,6
3053,7
3053.7
3053,7
3053,8
3053,8
3053,8
305348
3053,9
3053.9
305440
305440
3084,0
3054,1
3054,
3054,
30%54.2
3054,2
3054,2
3054,2
30%54,3
3054,3
3054.4
3084,.4
3056.4
30545
3054,.8
3054,5
305445
S054,.0
3054,7
3054,7
3054,7
3054,8
3054,8
3054,8
305u.8
l!Osa .9
3054,9
3054,9
3058,0
305540
3055.1
3055,i
305%,!
3055,2
3055.2
305542
3055,2
3055.3

TEST NO,

Enl

W

142,4
14244
14244
the.d
142.4
1424
14244
14244
re
14244
142,48
14244
142,64
14244
142.4
142.8
142.4
i42.4
142,4
14244
th2, 4
142,.4
1d2.4
142.2
1424
142.4
14204
14244
142.4
142.4
14244
142.4
142.4
142.4
142.4
14244
1424
142 .4
14244
142,44
14244
1424
142,4
jd2.4
142,4
142.4
142,4
142,4
14244

)

EMAL
wH

2757,6
2757,.6
2757.6
27576
275746
2757.7
278747
2757.7
2787,.7
275747
2757,7
27%7.7
2757,7
e75%.7
2787,7
27577
2757.8
2757,.8
2757,.8
2757,.8
27%7.8
27%7,8
2757,.8
27%7.8
2757.8
2757.8
2757.9
2757,.9
2757,9
27587,.9
275749
2757,.,9
2757.9
2757,.9
2757.9
2758,.0

- 27%840

2758,0
2758,0
2758,0
2758,0
2758,0
2758,0
275840
27581
2758,1
2758,
2758,
2758,1
2758,

EMAD
WH

157,4
187,4
1S74
187,.,4
157 .4
157.,4
157.4
187 .4
157.4
157.4
157.4
157.4
187.4
18574
157,.,4
1574
187.4
157.4
187.4
157,.4
157,.4
187,4
157.4
1574
187.4
197.4
157.4
18744
157.4
187,.4
187.4
157.4
18574
187.4
157.4
157.4
1874
157,.4
187 .4
157.4
187,.4
1874
157,.,4
15744
157.4
187,.,4
157 .4
15744
1574
157 .4

DAY la0

«00
000
«00
s 00
200
«00
00
200
e00
«00
200
000
000
«00
00
00
000
00
00
+00
+00
00
200
200
200
000
200
200
200
~ +00
000
000
000
e 00
0«00
200
000
00
00
00
«00
000
«00
«00
' 00
«00
+ 00
00

098461018

BTAMPI BCHGP

AMPeHR

2+ 00
000
00
«00
«00
000
«00
«00
«00
«00
00
«00
«00
+00
000
2«00
+00
+00
00
00
00
00
+00
« 00
000
«00
00
000
000
«00
200
«00
«00
«00
200
«00
00
.00
«00
«00
«00
«00
«00
<00
«00
«00
00

«00 .

«00
000

P
R

200
¢« 00
00
000
«00
«00
00
«00
200
00
200
00
«00
000
200
«00
«00
000
00
«00
200
«00
200
00
+00
»00
200
00
«00
000
000
200
000
200
200
200
«00
2«00
00
«00
200
00
00
+00
200
200
«00
0«00
00
+00

SITE NO,=d,0

P8O

M A
nn

121
1.26
{29
1.32
1.33
133
1,33
133
133
1.34
134
134
1.34
1.34
136
135
1.34
132
ie34
1.3%
1.34
1.33
135
136
136
136
134
1038
135
1.3%
1.34
1035
135
1e36
136
1434
136
1,36
1,36
136
1,35
1.38%
1.36
1.36
1.36
1.34
135
136
137
1.36

P81

o et
"W

10
s 04
s01t
002
e0i
000
s 00
00
«00
+00
200
200

- 900

000
200
e 00
«00
200
«00
+00
«00
¢ 00
200
«00
« 00
00
000
e 00
200
«00
«00
«00
«00
000
000
000
«00
00
200
00
s 00
«00
W00
«00
«00
200
+00
«00
00
2«00

1DAC SITEs 4

PMAl

4]

29
+ 34
=37
35
o34
039
39
36
39
37
36
39
039
34
39
038
37
o 39
037
38
«39
«37
o0
W37
039
39
ol
39
38
240
ol}
040
39
39

PMAD
KW

o1l
s 06
02
« 00
«00
000
001
000
«00
000
« 00
000
000
000
000
200
e 00
200
o 00
e 00
00
000
200
000
200
900
«00
<00
000
000
«00
«00
200
200
¢ 00
200
000
«00
a00
200
«00
000
000
«00
o 00
200
000
¢ 00
«00
200

PMF

KW

«+ 9009
9037
09093
9072
9069
9072
9078
9072
90814
9078
09078
9078
9078
9078
9078
9075
«9081
05072
09078
W 9069

" 9069

29069
09069
9072
09069
«9069
8987
8994
+9028
09080
09016
« 9053
29059
28994
09006
9037
9044
+«9050
9083
09083
« 9056
9089
+9059
«9083
«90890
«9083%
« 9050
e 9089
« 9053
09047

MSPD GRATM
RPM

1828, .11
182242 v 85
18191 +86
i8i8ei -1
181742 87
181646 +88
1815,6 88
181%5,0 89
1815,0 90
181444 4!
181540 94
181444 091
1814, 92
1813,.7 93
1814, «93
1813.7 93
1813,7 94
181344 55
18:13,.4 095
1813,.4 96
1813,4 97
1812,.8 97
1812,8 98
181248 9¢
1812:8 §400
1812¢2 1400
18125 1.01
1812,2 1.0
18125 {e02
181248 1406
18122 11e06
1812.2 1408
18119 1409
18125 1410
1812.,8 .12
1811.,9 1,12
18125 1413
1812,2 .15
1812:2 116
181242 .18
1811.9 .18
181242 1,20
1812,5 .22
1811.9 1.23
181242 (.27
1811,9 1.28
1812.2 131
181242 e32
1811,9 1436
1811.9 1.36



0%-2

IDAC TAPE A6122R

RUN

b tot Lol Aot G Wl e \d el Lol W W8 U el L G W 108 el Lo Bed b W 00 Gd U0 Led el el Ld Ll LT L ol a0 L 8 Let Gd Rl Ash ot Lol Wl Led o0 (ol ol ud oD

TIME
8EC

190044
1900,2
19003
1900.3
19004
1900.5
19006
1900,7
1900.8
1900,9
19010
1908,1
1901,2
1901,2
1801,3
§901.4
1901,5
1901.6
19017
1901,8
i901,.9
1902,0
1902,
190251
190242
1902,3
1902.4
19025
190246
1992,7
1902.8
1902,9
$903.90
1903,0
1903,
1903.2
1903,.3
$1903.4
1903,5
1903.6
1903.7
{903,8
1803:9
1903,9
1904, 0
18041
1904,.2
§904,3
1904,.4
1804,5

VEL
MPH

21,69
21,29
20692
20.56
20,27
20403
19,84
19,6%
19,38
i%9.14
18,85%
18,35
18,20
17,88
17450
17,12
16,76
16,37
i6.02
15,68
15,36
15,02
14,72
14,38
14,04
13,75
13738
13,09
12.80
12,81
12617
11,895
11,580
it1.26
1093
10,68
10,40
10e10

8,93

2,68

9,43

Q17

a,89

6.63

8,36

Boil

785

7.57

727

74014

ERU
WH

3655,3
3055.4
30554
3055.4
3055,.5
3055.8
3055,5
3055,8
30358,
3055,6
30%%,7
3055,7
3055,7
3055,.8
30558
3055,8
3055.8
3055,9
305%,9
305600
30%56,0
3056,0
3050,4
3036,
3056,
31065642
30%6,.2
30%50.2
3056,.2
30563
30%56,.3
3056,4
3086, 4
305604
3050.%
3056,5%
3056,5
3056,.5
305696
3056,.8
3056,7
305697
3050,7
30%56,8
30%6,8
3056,8
3056,8
3056,9
3056,9
3056,9

TEST wnO,

EBI
WH

142.4
142,48
1642,4
1420
{424
14204
!QZ,Q
§4204
142.4
1428
14204
{4204
{42,4
12,4
f42.4
142,4
14204
142.4
{4254
i62.4
{42 ,4
142,44
162,46
1424
142.4
142,4
142,4
fh2:4
j42.8
142.4
1424
142,4
{42,4
142,48
14204
142,4
142,4
1424
jUR Y
14204
14204
142 .4
ray
j42 .4
142,4
1824
ju2.u
142 ,4
{42.4
{42.4

-]

gEmMal
WH

2758,
2758,1
2758,
2758, 1
2788,
2758,
275501
2758,2
27%8,2
2758,2
2758,2
2788,2
2758.2
2758,2
2758,2
2758.2
2758,2
2788,3
2758,3
2788,3
2758,.3
2758,3
2758,13
2758,.3
2758,.3
2758,3
2758,.3
2758.4
2758, 4
2788,4
2738,.4
27%8,4
2758.4
2788,4
27584
2758, 4
2758, 4
2758.5%
2758,5
2758,5
2758,5
2758,5
2758,8
2758,5
2758,58
2758,5
2758,5
2758,6
2758 ,56
2758,.6

gEMa0
WH

187,.4
1574
187.4
187.4
1878
1574
1574
{87 ,4
157.4
§157.4
1574
187,4
1574
157,4
187 .4
15704
187.4
1574
1874
1857.4
1374
187,64
£157,4
197,64
1874
1874
137.4
1874
{574
157,4
187.4
187,48
1876
1874
187.4
§iS7,.,4
137 ,4
187.4
1857 &
1576
$57,¢
1574
(57,4
1574
1774
{574
1874
157 .4
1574

Day 160

EMF
WH

15044
150.5
15065
150.5
15045
" §150e6
1506
150,56
15040
150,86
15007
1507
15007
150,7
150,8
150,80
150,8
150,8
150,.8
15069
150,9
15069
150,9
15160
151,50
15100
151.0
151,50
15101
15141
1511t
1911
151.2
1512
{512
{51,2
15,2
151.3
1513
{513
1514
1514
151,4
151,84
151{.5
151,.5
15165
,.glss
{515
151,6

1§ 4]

e00
«00
200
000
200
200
200
000
200
200
e 00
200
«00
000
200
000
00
00
200
0«00
200
200
.00
200
000
:00
200
200
200
0«00
s00
00
00
e00
« 00
s 00
<00
.00
00
<00
200
«00
.00
s 00
s00
0«00
<00
,00
200

091uUss 18
BTAMPO BYAMP] HCMGP
AMPeMR AMPapMi

200 000
s 00 200
200 00
200 «00
s 00 «00
200 :00
200 s00
200 000
000 200
200 200
200 000
000 e 00
s 00 «00
:00 s 00
s 00 s00
000 000
200 s00
200 000
200 200
200 200
EOO gOO
200 00
500 .00
200 200
0«00 200
00 2000
« 00 <00
s 00 «00
00 000
200 s00
200 + 00
e 00 200
200 s 00
e 00 500
s 00 200
W00 «00
e 00 200
:00 a00
000 200
s 00 200
200 2«00
200 «00
0 00 200
06 200
OOO 100
s 00 200
200 «00
00 «00
«00 200
00 « 00

200

SITE NQesdon

PuO
K

1036
1036
136
136
1035
136
1,36
136
i35
i:36
136
1.36
1:36
fo3¢
1,36
1036
1:36
1.36
1e36
134
1,38
1,36
1,37
1036
1036
1.36
136
i.3¢
i.36
103%
i.,3%
137
1236
135
{e38
1,36
1635
135
1:35
{35
{.39
1.36
1,38
1.5¢
1.34
1,35
{135
1°36
135

Pul
KW

200
000
200
000
200
e 00
e 00
000
000
¢ 00
000
e 00
e 00
«00
000
0200
e 00
0G0
200
c00
00
s00
200
000
200
200
000
500
s00
200
«00
200
100
200
e 00
900
e00
200
«00
e N0
s00
+00
s 00
000
200
200
o000
e 00

10AC SiTEm 4

PMAT
Kw

aéi
» 38
<40
o 37
041
37
ol
37
240
038
XS]
39
039
639
s Ui
<40
« 80
o 40
3%
ol}
039
c 40
+ 39
a1
039
Y4
o2
e ¥
237
olll
o 37
sdi
237
s 40
s 38
ol
38
39
0 39
X3
e 8l
240
040
39
+ 38
039
239
2 39
039
40

PMAQ

, KW

200
000
200
200
e 00
000
000
s 00
s 00
200
500
«00
200
200
00
000
a 00
200
200
e 00
200
o 00
0G0
200
000
200
00
00
200
200
000
00
200
000
e00
s 00
qOO
000
00
«00
«00
000
000
200
000
s00
200
200
200
s 00

PMF
KW

9056
29047
9016
09093
09044
90%0
e Q047
29036
« 9047
s 9047
09050
<9047
09050
09047
9044
<9047
«90%0
s 9058
s9047
29044
09047
s 904y
2« 9047
29048
e 9047
290%3
e903%
29048
0904¢
09037
9044
e 9037
090414
9037

09034

29037
9034
«9041
9034
09031
209037
s9034
09037
«9034
29934
« 9034
<9034
9037
2 9Ni6
9037

MSPD GRATE
RPM

18116 (.81
1812.2 (o414
181242 146
18119 1047
18912 1430
181202 1033
18§22 1053
18159 1039
181309 1.9
181203 §obf
16119 1060
181202 163
18123 {967
18116 (67
$1811.9 (076
18119 §73
1811¢% 1§86
18119 .88
1811+6 185
18119 1093
18116 2000
18159 197
1811,9 2,08
18319 2613
1811e% 251§
1812.2 2019
1812,2 2039
1812.2 228
1811.,9 2038
18119 2046 -
181228 2047
18§19 2,48
1812.2 2059
18119 2078
18116 2674
181is6 274
1812,2 2,88
181i,9 3.08
181106 3e14
1811.9 2.9
18i2.2 3.10
1811,% 3.32
§8i2.2 3.48
1811¢9 3,53
1811e6 3034
181205 3,54
1812,5 3,79
1812,2 4,04
18119 de24
18119 4oi8



IDAC TAPE A&i22R

RUN

7-D

ol Aol (b Lob U L U bed Ll el Lol Ll Aol Aol Ll 400 Lol Aol sk Ut Qo lel 10 400 Asd sl sl o0 ol T8 Aol ol Lol (o ol ol Lol Wl Wod Mok W L8 o Lot ol st 368 M58 18 Ld

TIME

8E¢

1904,7
1904,5
1904.8
1904,9
1905,0
190%.4%
190S5.2
1905,3
190544
1905,5
1905.6
1905,.7
1905,.7
1903,8
1905,9
1906.0
1006,
19062
1906,3
1906,4
1906,.5
1906:06
19066
1906.7
1906,8
1906.9
1907.0
1907.2
1907.3
1907 .4
1907,5

.1907.5

1907.6
190747
1907.8
1907,9
1908,0
1908,1
1908,2
1908,3
1908.4
1908,4
1908;%
1908,6
1908,7
1908,8
1908,9
1909,90
1909,1

VEL

MPH

6714
boldb
&c18
5.94
5,65
2:30
5206
4,78
Ul
8,19
3,91
3.62
336
3,09
2.8
253
2ol
1497
118
+00
200
000
000
00
e 00
200
e 00
e 00
000
«00
00
000
000
000
«00
200
000
00
«00
00
000
«00
000
«00
000
200
00
00
00
200

EBO

30570
305740
30576t
3057418
30574
3057.2
3057.2
3057.2
305702
3057,3
30573
3057,.4
305744
30574
3057.9%
3057.%
305708
305748
3057.6
305748
3057.7
305747
30577
3057.8
3057,8
3057.8
3057,8
3057.9
3057.9

305860

3058,0
3058,
3058,1
3058,1
3058,2
305842
305842
3058,2
3058,3
3058,3
3058,4
3058.4
3058.4
3058.%
3058,5%
30588
3058,%
305846
3058,6
3058,6

TEST NO,

gEal

142,4
14248
143,48
142,48
Yy
{428
eray
1424
§424,4
14244
14204
14204
14204
14244
142,48
14244
102,84
1424
18204
{4208
14204
{4244
1424
142,48
14244
14244
14244
14264
142.4
1424
1424
14204
14244
1424
142,4
142.4
142.4
14244
1424.4
142,44
142,4
14244
142,44
1424
142,4
14244
jue 4
142,04
142,4

18244

6
EMAL

it b
Ladad

2758,6
2758.¢6
2788,4
27886
2758,6
2788,86
27886
2758,6
2788,7
2758,7
2758,7
2788,7
2758,7
2758,.7
2758,7
2758,7
2758,7
2758,7
2758,.8
2758,8
2758,.8
27%8,8
27%8,8
27%8,8
2758,8
2758,8
2758,8
2758,.8
2758,9
2788,9
2758,9
2758,9
2758,9
2758,9
2758,9
2758,9
2758,9
27590
278%,0
27590
27%9,0
2759%.0
2759,0
2759.n
2759,0
2759,0
2759,.0
27589,0
2759,1
2759,

EMA0

Latbd
W

187, 4
157.4
1874
18744
157,.,4
§157.4
1874
187.4
1874
157.4
187.4
157.4
157.4
157,4
187.4
157.4
187.4
1874
157,46
157.4
157.4
187.4
1574
1874
157.4
18574
157.4
1974
157.4
157.4
1574
157.4
187.4
1857.4
187.4
1874
157,4
157,4
187.4
157.4
157, 4
157.4
157,.4
157.4
157,.4
157.4
157.4
157.4
157, 4
15744

Day 160

EMF

Wi

i5i,6
1516
151:6
15167
151.7
1517
1517
15107
151,8
151,8
151,8
151,8
1519
15{.9
151:9
1519
1519
152.0
iS2,0
152.0
15240
15201
15244
152,14
152514
152,2
15242
182:2
15202
152+3
152.3
152.3
1%52,3
152.4
19524
15244
152.4
15244
152,5
152,.5
152.5
152,5
15246
15246
152,6
15246
152,6
15247
152,7
15247

BTAMPO
AMPwHR

¢ 00
00
=00
00
00
00
0 00
e 00
000
« 00
000
00
200
000
e00
000
000
« 00
000
000
+00
«00
0 00
00
«00
200
00
«00
000
900
00
000
2+ 00
200
000
000
000
00
o 00
000
200
s« 00
«00
«00
«00
200
« 00
000
¢00
«00

09146118

BTAMPI BCHGP

AMPalR KW
000 a0
200 200
00 e 00
000 000
«00 200
e 00 000
6«00 000
000 000
0 00 000
«00 200
00 «00
00 W00
«00 000
000 .00
200 ¢00
e00 « 00
00 «00
000 00
e 00 s 00
00 000
«00 +00
000 000
000 000
200 00
e« 00 200
00 200
000 000
00 <00
00 00
e 00 000
000 +00
«00 000
00 00
«00 00
000 «00
«00 «00
00 o 00
00 + 00
00 00
«00 00
« 00 + 00
« 00 « 00
200 00
«00 00
000 000
«00 +00
«00 o 00
«00 «00
+ 00 00
000 o090

SITE NO.z4,0

al: 18]
K

1.34
1635
134
ie36
i34
134
1038
1034
1.34
1034
1.34
1.34
1039
1.35
1,35
134
136
1¢33
136

139

1034
i35
136
1¢36
1,35
1,34
1,34
1,34
134
134
135
134
1,38
134
1,34
1.3%
1.34
135
134
1,34
1,35
135
1636
1635
1.34
135
135
1035
1,36
1.35

PRI
KW

<00

000 -

200
Fxi1Y]
00
e 00
e 00
e00
200
«00
000
«00
000
000
200
000
00
000
e 00
000
000
200
e 00
e00
s 00
s 00
s00
s00
000
e00
000
00
200
00
s 00
«00
e 00
200
200
e 00
000
200
e 00
000
000
«00
000
000
200
200

I0AC SITEsm 4

PMal
KW

40
o 40
039

040

40
o0
e 40
039
40
039
39
o840
039
39
040
oldg
39
03%
39
e 39
39
039
39
o0
036
oll}
«39
olio
039
o440
e d0
e39
40
240
040
e ld0
39
&0
40
o4y
39
ol
39
el
39
el
39
o2
«38
082

PMAQ
KW

200
000
e00
«00
« 00
200
«00
000
00
«00
000
900
«00
e00
«00
«00
200
0 GO
090
000
000
«00
000
00
s00
e 09
+00
e00
e00
000
000
s 00
«00
«00
000
200
000
200
000
000
0«00
«00
000
+ 00
«00
:00
000
o 00
.00
e 00

PMF
Kw

9037
29028
e903%
09028
29028
903§
09022
09028
e902%
e9022
9023
e9028%
19025
29019
09009
09028
9022
9022
29028
09025
«9025
e9022
e 9028
09022
e9022
09022
%016
09019
e9022
09016
%016
«8994
29019
09022
28984
29019
09019
09016
09019
9012
«9009
09012
29019
« 9019
9012
9012
090154
«9Ing2
29019
9009

MBPD GRATM
RPM

1812,2 3,98
181202 4dedé
181242 4,77
18119 %:014
1812,5 S.18
18119 573
1812.8 5,96
1852¢% 505%
1811,6 S.55
1812.2 649
1812,2 6076
1812,8 7,95
1812,2 8,89
1811,9 8,08
181149 13,56
1812.95 9,89
18i2.8 9.9%
1812,2 §7:2¢
1811.6 32.60
181242 ¢00
1812.2 000
1812,% 000
1812.5 ¢ 00
1812,2 000
i6i2.2 +00 -
1812.2 00
181268 000
181209 «00
1812.% 000
1812.8 000
181248 «00
1812.5 000
1811,.9 000
1812.8% «00
1812,8 « 00
1812,5 00
181248 200
1811,9 00
1812,2 200
1812,5% 00
1812,8 000
18128 000
1812,2 000
1812,8 200
1813,14 000
181248 +00
1813,14 «00
1811.9 «00
1813,1 200
181344 000
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PART 3

CRUISE, COAST, AND BRAKE

C-43



1DAC TAPE akh122K

RUN

770

b L L L ol Lol Ll Ied Aad L0 (0¥ Led od L8 Led hed 69 Ul Bt G Lol Lol Wd Ut B el Bl Al 409 Wd Aot ol 0l e L8 Led ol el Usd Wl 4R e G0 Ued Rsf 8 Lot ol W Y

TImE
SEC
1681,9
188244
1882,1
188252
1R82.3
1882,3
iR62.4
188245
1882.6
1882,7
1882.8
1882.9
1883,0
1883.4
1683a2
1883,2
1883,3
$1883,4
18683.5
1883,.6
1883,7
1883.8
1883.9
1884d.0
1884,
{884,
1884, 2
1884,3
§884 .4
1884,5
1884,.6
1884,7
1584,8
iB84,9
1885,
{885, 0
1885,
1885,2
1885,.13
18854
{885,353
1885, ¢
1885,7
1885,8
§1885,9
1R85,9
1886,.0
1886, 1
{8Bb,.2
188643

vEL

NP
45,28
45,27
45,27
45,27
45,26
45,27
45,27
45,27
45,28
45.27
45,27
45,28
45,28
45,27
48.26
45,27
45,28
45,28
45,28
48,27
45,27
45,28
4s.27
45,27
45,27
45,28
45,27
45,28
45,28
4S.26
45,27
us,28
45,28
45,26
45,27
45,28
45,28
45,28
45,28
45,27
45,28
US5,2R
45,28
45,28
45,27
45,28
USeas
US .28
4h, 2R
5,26

RCHGYV
voL T
1oded
108e.2
1udel
108.1
{0ds1
10“.1
10del
10401
10dol
10&01
10802
10402
10401
i08s1
10de}
f08,2
10do1
104,1
10451
104a.2
10421
10801
10401
{0451
10401
10451
10451
104q2
{0401
104.1
i04.1
10461
104,14
10801
10451
108e4
10403
1nd,2
10461
104,11
104,51
0402
104.2
104s18
{oded
{42
{0led
10851
fods1
104,1

IDAC DAy

Ky
VoLY
{08,7
10406
104,06
j0bs6
§08,7
04,86
104s6
10“°b
{047
04,7
1046
104,6
108,7
10467
104,8
108,86
104,06
104,7
104,7
1046
104,06
10657
104,7
104,86
{0406
§104s7
1067
1047
104,06
104:6
$104,7
1047
201%7
§04.6
10408
10U, 7
10Qa7
fod,6
iNbed
104,7
{04,7
HGERY:)
1086
i04,6
1047
108,06
104,86
10b,.6
fous7
1()“07

ey
VoL T
10404
lodak
§04,3
104,3
foa,d
10“0“
10“93
104.3
10Ul
jog,d
10463
104,3
10404
10464
106,3
10,3
1n6g3
{04,4
10454
1044
{04,3
104.4
1oe, ¢
104do8
104s3
104.3
1044
i04.8
104,48
10463
{pd.4
i06.4
104.4
1043
104,3
106,4
104,
10“@3
10463
jou. 4
108,4
{044
1N4,3
104,4
ind 4
ind,4
106,3
10463
jou,d
1nd.4

91en

o F v
VoL T
10740
1070
10706
1uT7 0
10760
07,0
10740
107a0
{0740
107e0
10760
107,90
10730
1U7e0
107a0
107,0
107,00
107.0
10760
i07.0
1070
1070
in7.0
10700
fn7.n
10Fen
10700
107e0
107.0
1070
10760
107.0
1070
10670
1070
10740
§OT.0
17,0
107.0
1070
107 .0
§07c0
107,0
070
16700
10T 410
{1070
107,”
07,0
{1070

RCHA-

atp
Eas
09
YY)
=05
=s5
,,5
095
e
oS
ﬂ@s
a5
®ed
e
5@5
o5
©s5
@55
®eB
©e5
@03
-]
=e$
Das
®o3
,5
=e®
=0
QS
=5
0%
@e8
=03
LY
E’BS
©s8
GQS
°sd
sgs
=5
ws
TS
095
©5
03
s
u°5
Dss
:ﬂg%
=B
EP-1

KA
ArpP
8A,2
87,9
88,
88,2
68,2
BB g1
88,0
88,4
88,2
88,4
88,0
88en
68,2
88,1
87,9
88,.n
88,1
88,2
88,0
87,9
88,0
88,2
88,0
87,9
8RB, 0
R8qy
88,1
87,8
87,9
88,0
88,2
88,0
68,0
87.9
68,4

87,8

87.9

MAA

AP

8a,r
85,8
85,7
B6s 0
Bbwﬂ
85,8
85,7
85,9
B&od
RS .9
B5 .8
88,7
B6on
Bboti
85,7
8BS, &
8%,9
86,1
85,9
8S.6
BS.7
86,0
86,1
85.7
B5,7
85,9
Bohen
85,8
85,6
85,7
85,9
8600
Baon
85,6
85,8
B&e 0
85,7
85,5
85,7
85,9
85.8
85,5
B5,6
85,9
RS R
85,6
85.5
85,7
BS-Q
R507

HF A

AMP

2085
2.54
2olil
2270
2.89
2.,70
2041
2056
2485
20,83
250
2.84
275
289
2065
2:41
2,60
2087
2,80
247
2247
2078
2088
2eb0
2ol
2065
2087
2076
2olld
2050
281
2086
2Bt
2041
20069
2,39
ee72
2,42
2o5u
g.84
2084
2,51
243
2673
269
2ohb
2240
259
2e86
2ot

TRATY
DEGF

g R
Rina?
Atael
R0o7
ANo7
an 7
ﬁﬁ,B
B0, 7
R0sT
Bng 7
R0 ,Q
Rn,.8
Bﬂab
Boob
6“07
Ap 8
B0 7
AN.7
8G.7
8057
Bno7
BOs7
ReT
8(’@7
Roe7
Rno B
Raoe7
807
RngT
BOo7
80,8
Rnea
RijeB
Bpe7
BieT
ﬂhﬂh
8007
80,7
Ano7
Ano8
Ang7
RO L8
Bne7
AneB
Rpeof8
Angh

An.7

Rpe7
[ XY,)
Riig7

TRaT?
DEGF
-39 )
78,7
The7
78,9
78,7
76,8
78,9
78:8
78,7
78,8
78,8
78,8
76,8
78,8
78,8
78,8
78,8
78.8
78,8
78,7
78,8
78,9

78,8

78,8
78,9
78,8
7857
78,8
78,7
7607
7898
78,8
78,8
76,8
78,8
78,7
76.8
78,8
78,8
76,8
78,9
78,8
TR, 7
78,8
78,8
78,8
78,8
78,8
TR @
TR 8

TRAT3
DEGF
79,3
79,4
79:%
79.4
7943
78,4
794
793
7948
794
Aary
AR
794
7965
794
793
ARy
794
F963
7904
794
TRl
79.3
794
79:3
793
794
7903
ARy
79,4
794
793
7963
7904
TG4
T84
VA RY)
79,3
794
TG4
798
79,4
79,4
79.4
7904
793
T 4
YA ry
79,3
79.4

THATY

NEGE
791
7902
79,2
794
79,1
79,2
79,2
790§
79,2
791
79,14
7961
79,2
79.2

790

79514
79.2
T91
7%e2
7961
7951
VA2
792
79,2
79.0
790
79c2
791
79,2
794
7941
792
7902
794
798¢0
791
79.2
79,4
79,1
79,1
7%.2
79,1
79,1
79,2
7960
791
79.2
79,0
79,1
79,1

THATS
nEGF
79,9
79.9
79,9
79.%
79,8
79,9
798
TY9.8
799
79,8
79,6
79,9
8050
79.9
79,8
T9.9
79,9
TE @
79,9
79,9
79,8
79,9
Boeh
799
79,9
799
799
79,9
80,14
79,9
728
E0o0
8060
799
79.9
79,9
50e0
79,9
B0, 0
79.9
79,9
79.9
Bo,0
79.9
76.8
T9. 8
79,9
79,9
72,9
F0,0

TCONY
DEPF

{1ne6
110e%
1105
11004
i1ne5
110,95
1105
11065
1106
1105
11065
1105
11053
11n.%
§10.9
110.6
11065
11065
1105
11065
1108
110:%
1108
11004
1106
£1065
11069
1105
110:6
1104
11006
1003
110.5
1105
11065
11068
11005
110,85
1105
11005
13005
110,9
11020
1105
11n0e%
1i0.6
11605
1109
11065
1104

TEMY
DEGF
1i2.2
11202
11240
112.2
i12.1
118,14
{ige
11200
11262
11202
11202
11202
11201
11201
11202
$t2c4
118s1
i126%
112.3
$112.3
112.2
11262
112.2
it12.2
112,2
11202
1322
$12q1l
1§2.2
11203
11202
11202
11202
11262
112.2
11202
1823
112,14
1iéd.2
ti2.2
$11263
ii2,2
11200
1i2.2
11202
11202
11201
11201
{12.2
112.3

TEM2
DEGF
124,3
124,3
12¢,.3
124,3
124,3
124,3
124,3
124,3
124,.3
1244
i24.4
124,84
12404
1242
§24,4
{24,484
124,3
124,3
124,3
12848
{244
1844
124,3
124,48
124,3
124.4
124,3
124,3
124,4¢
12458
126,45
124,48
124,.4
124, 4
124,3
124,5
12404
124,.3
124,3
124,95
j24:4
124,48
§24,.4

124,84

124,4
1244
124,3
124, 4
124.4
14,4

TEM3
NEGF
201e4
2niad
201e4
20iot
201.4
201,64
20104
20104
20icd
20104
ent.k
2015
20355
2015
201e5
2015
2035
2015
20165
2035
2045
20169
20165
20106
2035
201eb
2015
g0teb
20106
20ieb
2016
20106
201eb
20ieb
203eb
2016
2016
2{’137
20106
201cb
2018
201,86
203 eb
20106
20306
20167
20166
201a6
201e7
201a7

aABY

VOLY

12443
1eo43
12.43
12,43
120,43
12,43
{243
12043
12043
12.43
12,43
12.43
§2043
12243
1883
12.4%
12,88
12043
12:43
12:43%
18,83
i2.4d
1243
120448
1243
$2:43
1243
12.43
{2,464
1243
1243
12043
12643
{2el3
12043
12043
jdoud
12,43
§2.44
12.44
12043
i2,ud
12043
1283
1243
12,43
i2s04
12043
12043
12043



IDAC TAPE As122R

RUN

$%-D
(P RV IV R RV F R RV RV RV R R NV RV RV R R AP RV RV RV RV RV RV RV RV NV RV R RV RV RV RV RV RV RV LV NV RV RV RV RV RV R RV RV RV RV NV

TIME
SEC
{R86,4
1886,S
1886,6
1886,7
1886,8
1886,8
1866.9
1887.0
1887.1
1887,2
1887,3
1887 .4
1887,5
1887,6
1887,7
1887.7
1887,8
1887.9
1888,0
1888,1
1888,2
1888,3
1888,.4
1888,5
1888,6
1888.6
1888,7
1888,8
1888.9
1889,
1889,2
1889,3
1889,4
1889,5
1889,5
1889,6
1889,7
1889,8
1889,9
189040
1890414
1890.2
189¢,3
1890,4
189044
iASnN.5
1890,.6
1890.7
1890,8
1890,9

VEL

MPH
45,27
45,29
45,27
45,24
45,28
45,28
4sS,.27
45,28
45,27
45,26
45,28
45,26
45,27
45,28
45,27
45,26
45,24
45,13
44,95
44,77
44,56
44,35
44,19
44,03
aSIaB
43.76
43.66
43,56
43,47
43,37
43,23
43,15
43,08
43,00
42493
42.84
42.75
42,63
42.50
42,35
42,19
42,03
u1,86
41.72
41.57
41049
41,32
d1e21
41.09
40.99

RCHGYV

voLY
108,2
104.2
104,1
104,1
i08.2
10G4e2
104e1
104.1
104,
104,2
10Ue1
104.1
104,.1
104,82
104,14
104.2
1045
10544
10646
107.8
108,46
109,4
109.9
110.2
11045
1107
110.8
1109
1110
itie0
1111
13164
11160
11tel
11led
t11e2
1113
1115
1}1-8
11241
11265
112.7
112.9
113.0

IDAC Dry

Hy
VoL T
i0458
104,6
104,7
104,7
104.6
104,6
104.6
104,7
104.7
104,6
104,6
104,7
104,.7
104,46
104.6
104,5
10446
10449
105.8
107.2
108.4
109,3
11040
11044
11069
1111
111.3
11144
1115
RS Y]
111.6
11146
11147
11147
1116
111.6
111.7
111.9
112.0
112.3
112.7
113,1
113.3
113,4
113,.5
1137
113,8
113.8
113,.8
113.8

iy

VeLT
ton, 4
10ue3
10a,4
104,48
10444
14,3
106443
104,4
104,84
04,4
l()U.S
104,4
104,4
104,4
104,.3
104,3
104,5
10S.2
10663
107,.8
10849
109,.,8
110.4
110.8
111,2
111,5
11146
111.7
111,8
1119
111,9
111,.8
111.9
111.9
111.9
111,9
11261
112.3
112.5
112.8
113,2
113,5
113,.8
113.9
114,0
11u,1
114,2
114.3
114.2
11402

Qi sn

p.Fv
VoL T
1a7,.0
1670
to7,0
1070
107.0
107.(1
10740
1070
107e“
107,0
107,0
107-“
107.0
10740
107.0
107.0
107.0
107.(’
1()7.0
107,0
107.0
1070
107QU
107,.0
107,0
10740
10740
107,0
107.0
1nTe0
1070
107,.,0
1070
1070
1970
10740
1070
107.0
10T,0
1(’)7.()
107.n
167,0
107.()
107,0
107.0
!()75(\
1n7,0
10740
107e0
1()7.“

SCHGA
AMP
=:8
e
)
=5
=5
e
veS
-05
.S
-.5
5
'-5
'05
b
-QS
X
o5
)
=e5
oS
el
S
-.5
=5
.S
=5
=S
.5
-.S

5

-.S
-.5
-5
e
-5
-.S
-5
=5
-'S
e
.-5
-]
o5
o5
-.5
-;5
.S
-5
-ed
-.S

87,8

87,9
88,0
87,9
87,7
87,7
86,4
79,1
62.8
40.3
18,9
307
«9,7
18,4
~24,2
28,0
w3n,7
«32,2
.33-0
.33.3
=33.5
«33,5
»32.9
w32,3
=32,2
-32.6
«33,7
»35,9
«39,3
-UA.Q
.50.7
=56,6
oby,2
-6“.“
-65.7
b8,
oﬁﬁgq
wbd,3
-b‘?.?
EX-1. 0 )
67,7

MAA
AP
85,5
85,6
85,9
8BS, R
85,5
85,44
85,7
65,9
85,7
85,4
85,5
85,8
85,9
85,6
85,4
83,5
7445
55.8
31,8
111
Y-
-i'.’i.b
23,2
-28.5
=32,1
w3lded
»35,7
w36,5
«36,7
=36.8
wlb,7
=3642
-SS'S
-35.“
w3600
w370
wli0e(
«ldl,7
ali9, 8
.56.2
wb2al
abbel
69,2
-7! ol
=728
«73,5
73,5
a73.5
-730!)
w7260

MEA

ANP

2.47
2el5
2.77
288
2.62
2e40
263
2487
2e77
2445
2eli9
2.80
2.87
2456
2443
2.82
3.17
3.04
2.%90
3.21
3465
3466
3.45
3,51
3'93
4,06
3.77
3,64
3.9
4,19
3,74
3,81
4.19
4e23
3,93
3.89
4,28
4,59
4,42
“D36
“'65
54085
4497
4eT8
LoR&
S.24
5.31
5¢03
4,9
S.20

THATY
DF GF
LY.}
Frla7
Rh.’
An, R
Rne?
8n,8
8.8
an.b
An,8
B(e7
ﬂ(l.?
Rp.8
RO.7
80,7
Bo.T7
Bn.8
80e8
BB
Rol7
At g7
An,8
80,8
8n,8
Rn,A
8(\.7
80,8
8048
8047
Boe7
8048
8n,8
80.7
8007
8(’!-7
Rn.8
80,9
an.7
BOe7
BN.B
R0e7
80,8
B0.7
Roe?
AleT
RngR
R 8
R o7
AN B
3'1.8
31‘07

THATR
DEGF
78,9
788
78,7
78.8
78,8
78,8
78,8
78,8
78,7
78,8
78,9
78,8
78,8
78,8
78,.8
78.9
78.8
78,7
78,8
78,9
78.9
78,8
78,7
78,7
78,8
78,9
7848
78,7
78,8
78.8
78,8
78,8
78,8
78.8
78,8
78,9
78.7
78,8
78,8
78,8
78,9
78,7
78.8
78,8
7R.8
78,9
78,8
TR .9
78.8
7R, 8

THATY
DEGF
79.4
79. 4
79.4
79.3
79.4
79.4
79,3
79.4
79.4
79,4
79.5
79.4
79,3
79,4
79.5
79.4
79,4
79.4
79.5
79.4
79.%
79.4
79.3
79,4
79.4
79,5
7.4
79.3
79.4
79,4
79,4
79.4
79.4
79.4
794
79,.4
79,4
79.4
79.4
79.4
79.4
79,4
7%.4
79.4
79,5
79.4
78.4
7945
79.4
79.4

THATY
DEGF

791
79.2
79,2
79.2
79.2
79.1
79.1
79,2
79,1
79,1
79.2
79.1
79.1
79.1
79,2
'7901
79,1
79.1
79.2
79,1
79.1
79,1
7914
79.2
79,2
79,1
791
79.1
79,2
79.1
79,2
79,1
79,2
79.2
79.2
79.1
79,2
79,2
79.1
79,2
79,2
79.2
79,2
79,1
79,2
79,2
79,2
7942
T79.1¢
79,2

THATS TCONT
DEGF DQGF
79.9 {1046
BDe0 11060
79.9 11045
79.9 1{10e6
79.9 110.4
79!8 110!5
79,9 110.5
7909 110!5
79.9 11046
79,9 11065
79.9 11045
79.9 110,.5S
B0,0 11046
8040 11046
79.9 110.5
79.8 11045
79.8 110.5
80.0 11046
80,0 11045
79,8 110.5
79.9 110.5
79,9 10,6
BUe0 11046
80s1 11046
79,8 110,5
79:8 110.6
79.9 11048
RO,0 110,6
B0s0 11045
79.8 11006
80,0 110,5
79.9 11046
BN0s0 11046
79.9 llﬂcb
79.9 110.5
80s0 11045
80,0 1107
79,9 110,95
79.9 110.6
B0,0 110.5
79.9 110,.6
Ble,0 110,86
80,0 110.6
79,9 1106
79.9 110.5
79,9 10,6
B0,0 11046
80,0 10,6
79,9 110486
P00 11046

TEMY
DEGF
112.2
iideg
112.0
11214
11241
{i2.2
112.2
11201
112
it12.2
11202
112,14
11240
112.1¢
112.2
112.1
112.2
1121
11261
112.1
11241
11240
11240
11240
112,1
11241
11240
112.0
112.1
11242
11240
112,0
1120
1120
112.0
112.0
112.0
112.}
112.1
112.0
112.0
111.9
112.0
112.1
1120
112.2
ficdet
11201
112,11
112.1

TEM2
DEGF
124,5
12444
120,4
1244
12445
12445
12445
12443
12445
124,5
12445
124,64
124,3
124.5
124,5
124,5
124,45
12445
12445
124,46
12446
124,6
124,3
124.6
124,6
12446
12446
124,5
124,6
124,.6
124,5
124,5
12445
12046
12446
12446
124,5
124,6
12446
124,6
12446
124,5
124,6
124.7
12446
124.7
126.5
126.6
124.7
1PuU,.6

TEMY
DEGF
2017
2017
20147
20147
2017
2017
2017
2017
2017
201.7
2017
20147
20147
2017
20147
2017
2017
2017
20147
201.7
2017
201.7
2017
2017
201,7
20106
20166
20146
201e6
2n1eb
2017
2017
201.7
2017
29]-7
2nta7?
2nie7
2017
20147
201.7
20147
201.7
201a7
20147
2017
201.7
2"-"1.7
201,7
?('1.7
ert.7

ABY
VoL T
12.43
$2+43
12,43
12043
12,44
1243
12,43
12443
12,43
12.4%
12,43
12443
12.43
1243
1243
12443
12043
12.43
1243
12,43
1243
12.4%
12,43 .
12.43
12,43
12443
12043
12,43
1243
12.43
icek
12.41
120“1
12.40
12+40
12440
12.41
12.41
12.40
12440
12,40
12.23
12,40
12440
12440
12,40
12:40
12440
12.40
12.40



IDAC TAPE Asj22R

RUN

9%-D

e e 4 Loh L lod L e a0 Lol Mod B G Ge) o bl Lol 6ol thd God Lol ded A Rod Qed Lof 0 4 Bl (ol Rad U 400 Asd Q8 400 002 TS 150 W0 Gl Lol Gl L0 R L LS el L WS

TIME
SEC
1891 ,0
189141
189142
1891,3
1891.3
1891, 4
1891,5
1891.6
1891,7
18%1,8
1891,9
1892,.0
1892,
1892.2
1892.2
18923
$892,4
§1892,%
1892.6
1892.7
18%92.8
1892.¢
1893.0
189343
893,
1893.2
1893,3
$1893,4
1893.5
1893,6
1893,.7
18%3,.8
1893,9
i894,0
189450
1898 1
1894,2
1894d,3
18244
1894,%
1894 ,6
189%4,.7
194, 8
$1694,9
8948 ,9
i895,¢
195,14
1895,2
1845, 3
{h95,4

VEL BCHGY

MP vyoL 7
4n.89 113,2
40,80 11308
.71 11302
40060 1313:1
UnoS2 113,14
40,484 113,
4n.36 13130
46,30 311208
dne2d 112,7
40,19 11205
40,19 112.4
4010 11204
4p.06 11262
39,99 {id2.2
59,94 j12,1
39,88 118q1
39.82 11250
33,75 11240
36,67 111.9
39.62 111.%
39,55 1119
39,49 §11:9
39,42 1518
39,33 11169
39,27 11169
39.20 3319
39,13
39,086
38,99
38,99
38,87
38,84
38,74
38,68
38,61
38,56
38,50
38,44
38,37
38,32
38,26 i
38,20 11
38,13 i1t
3RL05 11165
37,94 {i2.8
37,92 11204
37,50 11t.7
37,06 11Nne8
86,R1 1103
.62 1101

D i WD O ke B R (uO (mD 4mO CuD (ue G DD

o paB s (D Gl (mD Gmb bnO fud Owd D TeD gun guh GeR
s ph e Gob der e G e e GuiD (B G InB o L Daad
NIRRT DT O N~~~ OB D

® 6 9 © 8 @ 0 8 0 B O P O © O ©

IDAC DAy
bV fray
VOLT voLvY
113.8 114,2
113.8 114.2
1137 114,14
113.,7 1141
113.7 8401
113.7 114,18
$13,6 114,0
113,35 113,8
113,44 1§3,7
1132 113.5
§13,1 1313.4
§1i2.9 1133
§12.9 11361
112.8 1131
i12.7 1130
§12:6 1§2.9
112,06 112,86
1312.6 112.8
§3120.6 112.8
$112.%5 1§2.8
1i2.4 11207
112.4 1i2:8
112.9 1§12.7
§12e4 11267
§12e4 11207
§12:4 1352-7
$18:48 1127
§112.8 112.7
{123 §112.8
118:3 11266
112.3 112.5
§12:3 1525
1i12.3 112,5
11,2 112.¢
§i.8 112:4
1.8 1124
§12.2 11204
112:1 §12.3
151260 §11263
§12.0 112-3
1i2:1 112,53
§12.0 112.2
112,00 117,2
1137 11200
112.0 112,86
1§3.2 1135
113ai 1130
112607 11200
$11.,% 11§.2
10,8 1108

9160

MEY

oLt
197,0
107.0
1070(’
107e0
in7s0
167,0
107,50
1070
i07.0
in7.6
1069
10750
10760
{1070
10700
§07.0
1070
1079[)
10760
16760
107.0
§i0T7.0
1070
107¢0
207aﬂ
107.0
i07.0
1070
10760
iﬁ?eﬁ
107.0
$07.0
0750
inT.n
i()?mn
i07,0
in'fai:‘
$070
10Ten
07,0
$6068,9
1070
7,0
1076
}(J7n”
16,9
A
trheQ
fue.9
Jotno®

BCHGA
AMP
©,9
@as
@05
33
605
@:5
05
=e5
=%
©s%
9@5
woS
269
05
@eS
o8
@s%
o5
ﬂes
wol
ws5
2e%
=D
©eS
@D
=03
.
woS
23
395
]
maS
@e
2.5
935
=5
we 'S
aaS
=05
mes
@BS
=05
@BS
995
=°5
©o9
oea
oo B
eoD
“’95

Ba
AvP
obbs 9
wbb, 1
=65, 2
5b“°2
503, §
wbaan
=59 ,8
256, 4
®52,7
old,5
=l 9
ol 7
ol d
EL
=39,
w37,9
=236,8
=35,7
QBUQQ
53‘5@2
=33, 4
0327
232:6
=i, 8
=32,7
93262
o34
w3099
o3ne3
53ﬂ93
=287
@2395‘
227, 3
LY
=259
w29, %
=gl 5
©23,9
'”2393
322»6
22,1
=217
EYS I
92305
37,7
=ty 9
wlb, 5
=Y,
2of
Bl

MAA

AnmP

71,1
ool
269,55
c68°5
66704
ohbol)
Wﬁxas
e60s 0
5502
«92:9
a50.5
e85
LY Y. P
4.2
all2,8
aaiaa
alip B
9399?
=388
23842
w3726
«37090
@3669
=37414
=370
«36:5
=35,7
=35.0
=34:0
TP
53300
23208
C"Biq&
=3iol
30ed
m3993
=287
mgﬂag
2278
5’2731\
EY-L
@b
=28,¢
‘=qu?
=d7 o7
=247 ,5
2305
=133
=5o4

[-]

vE R
AMP
5,45
5223
5,03
9.1%
5,47
5,39
5,05
492
S.17
5,32
5,03
4,814
4e®2
5.2%
5,14
&, 8%
U R3
5415
S.27
4,99
4,85
5,07
5038
5e21
4,99
5,02
537
5640
Sai2
5ei2
527
5:5%
S.28
5:089
5,18
q:.82
50486
5020
S56ib
5045
Sebl
583%
5.22
badb
Ca96
70,88
K, 27
Fou2
Hou®Q

Hobi

THAY Y
DEGF
Ry 8
o8
Ryo8
Aa7
Bn,7
Any8
8007
Re8
80,7
BnNeB
B0,8

80,7

RneB
80,9
80,8
ANoS
Bne7
8008
B+ 8
808
Boo7
80,7
a(}oa
8n.8
80,7
B0o8
BDo.8
80,7
808
80,8
8no8
Bno8
Boo7
80.8
Bn,8
Ro, 8
Bio7
R B
Bne8
Rned
By 8
YO ]
R, 8
Rn .8
ApeA
BneB
A7
Reo?
8,7
B g R

THAT2
DEGF
78,9
78,9
78,8
78,9
78.9
78,9
78,7
78,9
78.8
76,9
78,9
78,7
78,9
78,8
78.9
78,9
78,7
78,8
78,9
78.%
78,8
78.9
78,8
78,8
78,9
78,8
76,8
78,8
78.8
78,8
78,9
78,7
78,8
78,9
78,9
78,86
78.8
76,9
7848
78,8
78,9
78,8
78,8
78.9
73,0
78,9
78,7
TRT
Ta 8
TH,9

TRATA
DEGF
79,5
793
79,4
YA PY)
799
79.4
796“
79,5
794
79,5
ATy
79.4
794
79.4
79.S
7948
793
79.4
79.5
794
795
79:5
T9el
794
N ANy )
795
T4
79,4
794
794
ARY)
7@6‘3
794
79:5
785
79.%
T 4
T4
A
79:4
795
74
VA
79,5
79,5
AN
79,4
A ]
FQ.4
79,8

TBAY4
DEGF
79,2
79,4
79,1
T9.2
79,2
791
79,2
79,14
79,1
791
79,2
792
79.1
79a1
79,2
79,2
TSl
79.2
79:1
T9s1
79,2
79,2
79,2
7941
79.3
79.2
791
791
79.2
79,2
TYe1
9,2
79,3
79,2
79,2
79,2
79,2
ATS
7941
7952
79,2
791
79,1
79,2
79,2
79,2
79,¢
79,2
TY9.,2
791

ThaTs
DEGF
79,9
79.9
Boot
T9:.9
7969
80,0
8000
79.%
T9:9
79.9
80,0
79.9
799
T2:9
79,9
799
80,0
80,0
79.9
79,9
79.9
79,9
A XS
79:9
8040
60600
B0o0
86et
800
8000
799
8000
80,0
79,9
79.%
80,0
799
T99
79,9
LX)
BOoD
79,9
80,0
79,9
B0, 0
AGa.D
[ X (I
R0
79,9
79,9

Tcont
DEGF

110,.,6
110006
1106
1i0eb
11066
11065
11006
11000
11005
$130.5
11006
11006
1i0e8
11066
110.5
1105
1107
11008
$806%
iloe6
11066
11008
110c@
1106
11006
11096
1107
11067
i10s0
11068
1106
13007
1107
11066
11056
1107
§ine®
{i0ee
iife0
11026
i110:6
11006
11067
11000
110,86
11008
110.7
1107
105
{i6,6

TE™Y
DEGF
112,14
112,01
112e1
112,3
11261
i12.2
itdet
i12.2
112,.2
112.2
i12.0
i1200
112.2
i12.2
ti2.2
112.2
f12et
11202
i12.2
i12.2
§12.2
11261
11803
112.3
11202
11242
§i2e3
11203
11203
11263
112.2
11263
11803
§112.3
11263
112.4
11263
1.4
fi2.3
11203
112.4
11203
1204
112.4
112.3
11265
11204
112.4
112.4
112.3

TEME
DEGF
124,6
124, 4
124,08
124,7
§24,6
§24.6
i24,6
124,7
124,7
2446
124,6
12406
124.6
124,7
124.7
124.6
i2b.6
124.7
124,7
124.7
12,8
124.6
124,98
124,7
124.7
1264,7
124,7
124,7
124,7
12867
§2447
128,006
124,68
f26,7
12867
124,7
124,7
124,7
124,8
128.7
124,7
124,7
247

12408

129..7

12407

124,7
126,7
124,8
1P4,7

TEM3
REGF
201,7
201.7
20167
2017
2nie?
201e7
201o7
2017
2nie?
2017
201.7
203s7
2017
20167
20ie7
208¢7
201.7
2018
201a7
2017
20107
20167
201e7
2018
20108
2018
2015
20108
2017
20807
20108
20165
el
2ni.7
2nis7
201.8
2018
2018
KA FL
2017
20108
2018
enteb
?n’GH
201,8
20168
21,8
?ﬁloQ
?nzv‘”'
262"

ABY
VOLY
12,40
12.40
i2.40
12.40
120406
12.40
12408
12040
{2040
12049
12046
120406
1240
1240
12046
1240
12,40
{2286
1280
12.80
1248
1240
1237
12+40
i2:40
12049
12,40
12.4¢
i2od0
12046
{240
i2040
§2040
12,48
12eli
12,40

12.40
{240
18406
{240
i2s40
ié.dn
1240
12,80
idolln
12040
1240
12,490
1739



IDAC TAPE A6122R

RUN

LYy=D
[ RV RV RV AV RV NP RTRE RV RV RV RV RV AV AV RV RV RV RV RV RV RV RE. RV RV T AV AV NV XV RV NV NV NV NV RV RV RV AV NP RV RV NV NV AV NV RPE™ V]

TIvE
SEC
1900,1
1900.2
1900,3
1900.3
1900,4
1900.%8
190046
1900.7
1900.8
1900,9
190140
1901 .1
190142
1901,2
1901,.3
190144
1901,.5
19¢l.6
1901,7
1904 .8
1901,9
190240
190241
1902.1
190242
1902,3
1902.4
1902,.,S
190246
190247
1902.8
1902.9
1903.0
1903,0
1903414
1903.2
1903.3
1903,4
1903.5
1903,6
1903,7
1903,8
1903,.,9
1903,9
1904,0
190441
i90d,2
1904.3
19n0d,.4
1904,S

VEL
MPp
21,69
21.29
20492
20456
2”.27
2003
19,84
19,63
19,38
19,14
18.85
18,55
18.20
17.85
17.50
17.12
16,76
16,37
16,02
15.68
15,36
15,02
14,72
14,38
14,04
13,75
13.75
13.09
12.80
12451
12.17
11,85
11.56
11.26
10493
1065
10,40
10416
9.93
9,66
9,43
9417

RCHLY

vaLy
109,6
1096
10946
1096
109,06
1090
109,.,5
109486
10946
109,06
i09.6
109.5
109.6
109.5
109,95
1096
109.5
1095
109.5
109.5
10945
1095
109.5
109.5
109.5
109.%
1695
109.5
1095
1095
10945
1095
109,5
1095
109.5
1095
109.5
109.5
lﬂQQS
10949
10945
109.5
109.5
10945
10945
109.5
10945
109.5
109,5
109.5

JOAC DAY

BY

voLT
110,11
1101
1101
1i0.1
1101
i10ed
1101
10,1
1100
11041
110.1
110.1
11001
11041
110,1
11041
110.1%
110.0
10,1
110.1
11001
11001
110,
11060
11061
110-0
11040
1101
11040
11040
11061
11001
11060
11060
11040
11060
110.’
1100
110e0
1101
11040
11041
1100
110,0
110,0
11060
iinaed
110,90
110.0
110.0

MAY

voLT
110,2
1102
110.2
1in.2
110,2
i10.2
110,2
11041
110.2
11042
110.2
110.2
10,1
11001
11041
11001
110.2
11042
11064
110.1%
ii0.1
11001
1101
11041
110,
1101
11001
110,
11041
11041
11041}
‘1101
1104
11041
1in,.1
1101
11n,1
1101
11041
11041
11041
11n.1
11041
110,1
11041
110,14
fionei
110,1
1101
11a,1

9]on

Ty

VLT
1(}6.0
irh.®
106,9
16,9
1(:6.‘)
1086e9
1(‘6'9
166,9
1¢6,.,9
15649
16,9
10649
1069
106,9
lob'q
106.9
106,49
10649
106.9
106,9
10649
106,9
10509
106.9
10649
1('699
106.9
106.9
1069
10649
10649
106.9
106.9
16649
166,9
10669
111649
1069
106,9
10h,9
1664,9
106,9
106.9
106,9
16,9
1n6,.,9
LT
106,9
‘('btu
tuk,9

BCHGA
AP
-.5
L
-.5
--5
-'5
-05
-5
-5
-.5
5
5
e
=5
-5
5
'-5
--S
=.S
9-5
e5
-5
=5
..5
weS
*s5
»eS
®S
®,5S
X

’.5»

S
a5
®eS
e
«sS
.S
-.5
.S
5
=5
.IS
.-5
-CS
-.S
-e5
e
..5
e.s
--5
-.S

ha
atp
12,4
125
12.9
12.4
1245
124
12.5
125
12,5
12,4
12.4
12.5

Mha

AMP
3.8
3.7
3.7
3.7
3.7
3.7
3.7
3.7

3.7

3.7

[V RV R RV RV RV RV R RV RV RV NV RV N RV RV R NV R RV RV RV RV R RV RV RV RV RV RV AV RV RV RV RV RV ]
L2 IR R N B S R S R R R R R e R VT B B YRS RV R Pey.

® ® 0 ® ® 9 8 8 9 & 8 ¢ 5 6 9 S O @ & W O 4@ O O & O B ® T SO G 0 e

PP A

aMP

R, 49
6449
8,49
Relb
R, U8
BolR
B8
R,48
BJUB
B.48
B UR
B,48
B U8
R U8
8,48
BouB
B.‘IB
8,48
8,48
RelB
8,48
B U8
8,48
8,47
8,47
8,u8
&,u8
8,47
Bou7
8,48
8,47
R, U7
R.U47
B,u7
8.“7
B U7
8,47
Aa,u7
Bald7
8,47
B, U7
Rel?
8,47
8,46
B.U6

844

R,u47
B.Ub
8,46

TFaTy
DEGF

AN b
Ane
RNe9
Rig R
Ri,9
B0e8
88
R 8
R B
Ri1 49
RNeB
RiiaB8
AneB
Ane9
Rit1e8
Ri)eB
RO a9
Bne9
B8
BneB
B0e9
Bne8
Ri1e9
Bie9
BN,9
RneB
An.8
BNne8
AR08
Rlan
Bpe8
80.9
B9
Bne9
ﬂ(].q
8(1'8
RN o8
KDe9
8(..8
B0.9
En,8
R a9
LYY}
R0 ,L,9
H0 a9
80,8
8,9
RO B
Rne8
RN ,.9

TRaT2
DEGF
76,8
T89S
TB.9
78,9
78.9
78:8
78,9
78,9
78,9
78,9
78,8
78,9
7R,.8
79,0
78,8
TH8e9
78,8
78,9
78,9
79,0
78,8
78,9
78,9
79,0
78,9
78,9
78.9
78,9
78,8
78.9
78,9
78,9
78,9
78,9
78,9
78,8
78,9
78,9
78,9
78,9
78,9
78,9
78,9
79,0
78,8
78,8
78,9
78.8
78,9
78.8

TRAT3
NEGF

79 .4
79.6
79.4
79.5
79,5
794
79.5
79.4
79.5
79.5
79.4
79.5
79.4
79.5
79.4
79.4
79.5
79.5
79.4
79.5
79.3
79.5
79,4
79.5
79.4
79.5
79.5
79.4
79.5
79.5
79.5
79.5
79.5
79.4
79.5
79.4
79-5
79.4
79.5
79,4
79.5
7945
79.4
79.5
79.4
79,4
79.5
79.4
79.5
79,4

THaTY
D GF
79,2
T%e2
79,2
79.2
79.2
79:¢
79,1
79,1
79.2
79.2
79.1
79.2
79,1
79.2
79,2
79,1
79,2
79,1
79,1
79.2
79,1
79,3
79,1

- 79,2

79,2
79.2
79,2
79,1
79,2
79.2
79.2
79.3
79.2
79.2
79,2
79.2
79.2
79,1
79,2
79.2
79.2
79,2
79,2
79,2
79,2
79,2
79,2
79,1
79.2
79,2

THaTS TCONT
ntGF  DEGF
Aol 110,7
ARfel 130e7
79.9 11047
B0,0 11006
79.9 11047
Bnet 1107
B0s0 11040
B0s0 11046
KGe0 11047
80,1 110.8
B0el 11047
B0e0 11047
80e0 11067
7949 11046
Bhel 110+7
7969 11007
Boel 11047
79.9 11046
B0e0 11047
B0e0 110e6
B0s1 110e7
Bnel 1107
79.9 {10,7
B0s0 11046
Boel 11047
80«1 11047
80el 11007
7909 110.7
8040 11007
B8040 110,7
B0e0 11040
Bne2 11047
79.9 11046
. 8ne0 11047
799 11047
BCel 11067
80,0 110406
8060 110a7
799 11047
Bne0 1108
80.1 11046
Boel 11068
B8040 11047
79.8 110.7
8001 110,7
RD40 11046
80,0 31057
Bha.0 110.7
Rue0 11067
B0 110,7

Temy
DEGF
112,8
112.9
113.0
112.9
112.9
112.8
112.9
113.0
113.0
113.0
112.9
11340
1130
11340
11269
112.9
113,90
113.0
113,.0
11360
112.9
113.1
113.1
113.0
113.1
11340
11340
113,2
113.1
113.1
113.0
113.1
1131
113,14
113.1
113.0
113,14
113.1
113.2
113.1
113.1
113.2
113.2
{13,2

TEM2
DEGF
124,7
125.8
124,.9
124.9
124,7
124,.8
124,.8
124.9
12d.8
124.8
124.7
124,9
124,9
124,9
124,.,8
124,7
124,7
124.9
124,8
124.8
124.8
12447
124,8
124,8
124,8
124.7
12447
124,.8
124,8
124,.,8
124,7
124.7
12“;9
124,8
124,8
124.7
124.7
124.8
124.8
124.8
124,7
124,80
124,7
124.8
124,8
124,7

124.7

124.8
124,88
124.8

TeEM3
NEGF
2ne.t
20240
2Neel
20260
en2.l
20260
20240
2020
2020
2020
20240
20240
2020
20240
20240
20240
20240
20240
20240
20240
20260
2020
20240
20260
20260
20260
20240
20149
2019
20149
2019
2019
2019
2019
20109
2019
20149
2019
2019
20149
2nt.9
2019
2019
2n1,9
20149
2019
2019
20149
2nt.k
2018

ABY
vOLT
12,40
12:4¢
12,40
1239
124,40
1240
12.40
12440
12440
12.40
12439
12440
1240
12.39
1239
12.40
12.40
12.40
1239
12440
12.40
12040

12,40

12,39
12.40
1239
12439
12.40
12440
12440
12440
12eb
12.39
1244
12439
12440
12.4

1240
12440
1240
12.40
12.40
12440
12,39
12.40
1239
1239
12.40
12.39
12,



I0AC TAPE 46122K IDAC DAY 9teg

RUN TIkt VEL RCHGV RV e KRV RCHOA Hi AR PRa TrATY TRAT2 TRATI TraTd TrR.TH TCOMT  TEmy  TEMZ TEM3 AR

SEC MPR O VOLT  VOLT vnLY vOLT AP anp ABP AMP DEGLF  DEGF DEGF DEGF DEGF PEGF DEGF DEGF DEGF vouy

3 190d.6 6o71 1095 110,00 10,1 106,9 wo5 12,4 3.8 Bolb Rn R 78,9 79,5 79,3 80,2 1107 113:2 124.7 201,88 §2.4
3 1904,7 6286 1095 11000 180c1 165,9 @09 12,5 3,7 Holb ABne9 78,9 76,5 79,2 &0o1 1107 11302 124,88 201¢8 12.:3-
3 1904,8 6018 1095 11000 110.1 106h,Y ®e5 12,5 3.7 Bollb BuoH 78,8 79,4 79,2 Hn0el 1107 11302 1288 201+8 123>
3 19n4,8 5.94 109¢% 1100 11001 1069 ©e5 1265 3.7 Bolb 80.9 TB.9 79:5 79,2 800 11066 11302 124.8 2018 §12,39
3 1904,9 565 10965 1§00 110,71 106,9 @05 1204 3.7 Botis H0.9 78,9 79,4 79,2 6040 1107 11361 1247 20108 312039
3 1905,0 5,36 1095 1380.0 1101 66,9 205 12.4 3.7 Boldo 8,8 78,8 TY,d 79,1 Roel 1108 11302 124,86 2018 12,40
3 19u5. 1% S.06 1098 11000 110,3% 1069 ] {204 3.7 B,U6 Rp. B 78,% T9c0 79,3 Aol 11007 113:2 (24,9 20168 1240
3 19n5,.2 4,75 10965 11050 11ncl 107,00 ®05 124 3,7 Bolio 8no8B 79,0 795 79e1 7Ya9 311007 113,3 124,88 2018 i2:40
3 1905,3% G,66 10965 1100 110,1 106,9 ©e5 12a5 3.7 8,46 8,0 78,9 7904 79.1 B 11068 11363 (24,9 2018 12.460
3 1905.4 4519 1095 1§00 11001 1069 ®e {204 307 Bolib 80,9 TB,9 T9:5 79,2 600l 11007 11302 1248 203.8 1246
3 1905,5 3.9 10965 13060 §10.1 (06,9 EP-Y 1203 37 B,46 R, 8 78,9 795 79,2 B0e] 1107 11361 124,9 201e8 12039
3 19085,6 .62 10965 3100 110,81 1069 265 i2o4 37 8,406 Ry o9 78,9 79.4 79,2 Boel 131068 113,22 124,.8 2018 12080
2 190%,.7 3636 10905 11020 11i0ed 1nk.Y @6 1264 3.7 Bolo Rp.B& TB:9 79,5 79,2 8000 15007 11302 124.8 20308 12-40
3 1905,7 3,09 10905 110.0 110.1% 106,9 ©o5 1204 3.7  Bolie RN,9 7,0 T84 TG9,1 799 1107 113.2 124.8 2018 12,39
3 190%.8 2.81 1095 1100 110,10 1re.9 @5 12,4 3.7 8,45 8ne9 78,9 79,4 79,2 801 1107 113.,2 124,88 2n1,8 12,39
3 1905,9 2:53 1095 10,0 {101 10n6,9 E N 3,7 Bollo B0, 7 78,9 79:5 79,3 B0.1 1108 113,2 124,7 201.7 12:4%
3 190650 224 10965 11060 110,01 {069 L i2a4 3.7 BoAb Bn.8 78,9 795 79,2 8000 1107 113,22 124.8 20186 12490
3 1906.1 1.97 1095 1100 18001 1(¢669 @5 125 3.6 Aol BpoB TBoY 79,4 79,2 B0s.1 11008 113:3 126+,8 2017 12.40
3 1%ne,2 118 109:5 110,0 110,38 §06,9 ©09 1265 3.7 8,45 R0,8 78,9 7T9:5 79,2 R0.0 31008 1133 124.8 20107 12040
3 1906,3% 200 10965 11000 11001 106,9 205 12,4 3.7 BolS 80,9 79,0 T9.6 792 B0o0 11006 113,3 124,8 20507 12639
C;) 3 190654 }:00 1095 11060 1§08 16909 @eS I 37 8,40 86109 7809 795 79.3 8000 1307 1313.2 124,7 2019? §2.480
~ 3 1906,5 200 10805 11060 11053 106,9 =o' 12,4 3.7 RolS B.8 T8:8 TBo4 T%9:2 8001 1109 11364 124,8 20107 12040
® 3 1906eb 200 1095 11000 11051 1r6.9 e 12s4 367 Bolds R0,9 THa9 T9.5 T962 BOo0 1107 31303 124.8 20is7 12039
3 190608 000 1095 1§00 11001 106.9 w0 j204 307 B.45 B(a8 790 795 793 B0o0 1107 113.2 124:8 20107 1280
3 1906,7 200 109:5 140,00 11008 106,9 265 12,5 3.7 B,U5 R0,9 78,9 79,5 T9:.2 80,0 1108 113.3 124,7 20167 12089
3 1906.8 00 310903 11060 11001 1089 05 {2o# 3.7 BodS Bo,T T78.% 794 79,2 B0l 1108 113:2 124.7 2017 12,39
3 1906.9 000 10%e3 110,00 1101 i06.° ®oS 1208 3.7 8,45 An.,8 78,9 79.% 79,3 8000 11067 11303 24,7 2017 12040
5 1907.0 000 10925 11060 1101 1n6.9 =S 1204 367 Bod5 B0e9 TBoY T9.4 791 T9%9.9 11007 113,86 124.8 2017 12:40
3 190702 200 10965 1§0eh 11008 10069 med i2ol 307 BolU4S Rp.8 79,0 79,6 792 8060 138007 11303 $124,7 €01ed 12:48
3 190763 s 00 1095 1300 11021 10609 @S 1204 %7 Bol% RNe® 78,9 79,4 79:.2 Bhol 11008 1132 124,7 201eb $12.39
3 1907 .8 200 1095 $310.0 1801 106,9 ®05 {24 3.7 8,45 80,7 7556 79:6 7963 B0cd 1108 31313.3 124,7 2nis6 12046
3 1967.8% 00 1095 §10.0 10! §06.% @5 12053 307 Bel5 B9 TH® T9.3 79,2 7909 11027 11303 124.,7 2016 12.3%
3 1907.5 000 10%c5 315000 11061 3106,.9 ©aS 12.4 3.7 BB ARN.9 TB.9 T84 T9.2 B0ol 1108 §13.3 124.8 2016 §2:40
3 i907.6 s 00 109:5 110.0 1i0e] 106,9 2,5 124 3.8 8,45 B8 Tho9 79,5 79,3 An,1 110,7 1132 124,8 2016 12,48
3 1907.7 200 10%e% 11i0.0 1101 10669 @0 (2e¥ 3.7 8,45 Rle 9 78,9 79:5% 79,2 BO0el 11008 11362 124.7 201e6 12040
3 19078 206 30965 $10.0 1101 1169 =09 12.4 3.7 8,45 B9 TBB  T9.4 79,2 ROo1 31008 $313.3 124.7 2016 12040
3 i"“f?aq 000 109,5 §1060 11008 106,9 woD {2:4 367 Boub Bpno8 78,9 79.5 79,3 80,0 11097 $113-4 iEQsT 2016 {12480
3 1908.0 200 109:5 1100 1101 10,0 @oB 1265 3.7 8,45 Boo% 79,0 T9.5 79,2 A0.0 110,88 113.,4 124.8 201.6 12,46
3 1908.1 oﬁO‘lﬁqoﬁ 110e0 110,38 106,9 ©s D 18,4 3,7 BodS R(Y TB,9 79,4 TY,2 B0o1 1108 113.4 128,7 20106 1240
3 1908,.2 s00 10965 10,0 11001 1069 2.5 2o 3,7 Bod4S RN,9 TB,9 79.5 79,3 80,0 1107 113.2 128.8 20,6 1240
3 1908,3 e00 1025 110ne0 11001 105,69 ) 12a4 3.7 RedS BAue9 78,9 79,5 7928 80e0 1107 113,48 124,7 20106 120,40
3 1908,.4 200 10965 1300 11001 106.9 - 12,5 3.7 8,45 R0,9 TAR,9 T9.4 Tl A0.] 1108 1313.4 124.7 20106 12046
3 19184 200 109:5 110.0 110e1 1C0.Y =D 1204 3.7 BodS B9 T8,9 T9.5 79,3 B0o) 1308 113,84 (24,7 20106 12,40
3 19118.5 200 1099 1100 110,10 1r6,.9 @, 5 j2o4 358 Bau% Rig8 79,0 RS ) PA 799 11007 113.3 24,7 2015 12,46
k} 190806 500 1095 11000 11063 106,9 @eD 3205 308 &,45 Rpo.9Q 7809 A REY 7Q°2 0ol 110:9 113,3 iz@e‘?- 20165 12.40
% 1908,.7 200 18%e5 1100 110:3 106,9 .} 184 37 8,45 ADB 78,9 79,5 T9,.F Bh.2 110.8 11363 128,7 2015 12040
3 19n8.8 o000 119:5 110.0 1101 $67en @e D 12eH 3.7 BoUS A0g9 78,9 79:5 79,3 80,0 110,77 113,48 124,8 2015 1244
T §1908,9 LS00 109:5 §800 110,31 1re,9 we 12e5 3,7 Bodd Rien T8B,9 T4 792 &0e0 1109 1135 124,9 201e5 12-40
% 1909.0 200 1095 110,0 110,71 tim,®  =,% 1264 3.8 B 45 R0,9 78,9 79.5 79,3 H&p,i 1108 113.4 124,7 2015 12,40
3 iqng@i 1A 10995 110e0 1101 16,9 =65 120“ . 3«:8 30““43 B 7599 795 7@62 AYe0 110s8 1133 !2“@7 20]05 12&3‘?



IDAC TAPE A6122R 1UaC DAY 916n

RUN TIME VEL RCHrGV Rv MAV LAY RCHGA Ha MAA “FA  TRAaTy TBATZ TBAT3 THATU TBATS TCONT  TEmg TEM2 TEM3 ABY

SEC MPH  VOLT VOLT VOLT VOLT AP Anp AMP aMP  DEGF DEGF DEGF OEGF DEGF DEGF DEGF DEGF  DEGF vOLT
1895,5 36,38 105,5 1105 110.6 165,9 .5 lo.b 8,51 An,7 78,9 79.5 79.2 80,0 110,6 112,4 124,7 202,1 12,40

BeS2 B0.T TBB 794 7941 T79.9 1106 112:3 1247 202,1 12440

1895.6 36.15 ‘09!9 1‘005 11(‘.5 ll‘ﬁ.q -.S llo’
8,52 BNe9 T8,8 79.4 79.2 B8040 11067 112.5 124.7 202.2 12440

1895,7 35.95 109.9 1104 110,5 106,9 ved 12.0

1895,8 35.76 10948 1104 11044 106,9 -5 12,0 BeS2 RNeR TBeB T9.4 7942 BR04D 11006 11204 124e8 20242 12440
1895,8 3547 1698 110.4 1105 106.9 e 12.2 Be52 FDeB TBe9 T79¢5 T9:2 7949 11006 11265 124,77 202e¢1 12439
1895.,9 35,08 1098 1103 110s4 106,9 Y- 12.2 BeDZ ANeB TBe9 TSed 792 8040 1107 112:5 124,77 202.1 12ed0

8451 Ane7 T8.9 T9.4 Tl B0s0 11006 112e4 12U4s7 202.1 12440
BeS1 RO4R  TBeB T9ed 79,1 B(40 1106 1125 12447 202+1 12040
8,52 A0e8 TB8,8 79,4 TYe2 799 1105 1125 124.7 202.1 12440
BaS1 ARGeB TBe9 79,5 79,2 7949 1106 11265 124,8 20241 12440
BaS1 RANB TBeB T79.5 791 80,1 1106 112.6 124,7 202.1 12,40
8,51 8047 78,7 79.4 792 800 1107 11245 124,7 202.1 12440
8,51 B0.8 TB,8 T9:4 792 79,9 1106 1125 124,8 ?202+1 12440
8451 R(s8 T8,8 79,4 79,3 B8040 110s6 1125 124,9 2021 12440
8,51 B0,9 78,9 795 79¢1 79,9 110.6 11245 124,9 202+1 12.40
8,51 B0e7 T8B¢Y 79.4 79,2 8061 1107 1125 124,8 20241 12:40
8.51 R o8 78.8 79-5 7901 7939 ‘10.6 112.5 12“.7 20201 12.“0
B.51 80,8 78,8 79,3 79,2 80es1 11047 112.5 124,7 202.1 12,40
8,51 8ne7 T8,8 T9.4 79.14 799 1106 112e6 1248 202¢%1 12:39
8491 BANed T8,.% 95 791 79,9 1108 112:.6 124.8 202.1 12.40
8450 80.9 78,9 79,5 79,% 80,0 1106 112:6 124.8 202.1 12440
BaS0 BR0e8 78,8 79,4 79,2 B0e0 11067 11246 124,7 202.1 12440
Bs51 Bn.B TB8.9 T9:4 T9.2 R0 11066 11247 124.8 20241 12440
8,50 809 7848 79,4 79,1 80s0 1107 11247 124.8 202.1 12,40
8.51 BRn,7 7849 794 79,2 T9.9 1106 11247 124,8 202.1 12440
8,50 R0.8 78,9 79,5 79,2 79,9 1107 112.7 124.8 202.1 12.40
B.50 B0,7 T8,8 7T9.4 79,2 79.9 11047 1126 12447 20201 12440
R.50 Rp.8 78,8 79.4 79,2 BR0s0 1107 1127 12447 202s1 12040
8450 B80eT TBaB 794 T9,2 79,9 11007 1128 124.8 202+1 12440
8.50 B0s7 7Bs9 79,5 7942 P00 1107 11247 126448 20241 12440
B.50 BGeB TB84B T4 791 B0e0 11007 112:.7 120.8 202041 12440
BeS0 BOLB T8 T9.4 T9,3 R0.0 11046 112.7 12448 20241 12440
8,50 R0,9 TB,9 T9.4 TY9,1 79,9 1106 112.8 124,99 202.1 12.40
8450 BUeB TB.8 7944 T9.2 B0s0 11066 112.7 124.8 20241 12440
Bell9 RNGB TB,9 79,5 79,2 B0.0 1106 1127 12429 2021 12439
BeliF R0GB T8,8 79.4 79,2 Bne0 1107 1127 124,77 20241 12040
BeS50 BUeB T7B49 79eS 79,2 799 110e6 11247 1247 207¢1 12440

1896,0 34472 1098 11063 11044 106.9 ved 122
1896, 34,80 10948 1103 110,4 106,9 oS 12.2
1896.2 34.12 10947 11063 11064 10669 =e5, 12.2
189643 33,90 1097 31103 1104 106,9 «5 1242
1696.“ 33.69 10°I7 110.3 110.4 106.9 .05 12.2
1896,5 33,50 1097 110+3 1104 1066,9 =5 12.2
‘89606 33.33 109.7 110.3 110,3 10,9 e 12.3
1896,7 33,16 1097 1103 1103 10649 we5 12.2
189647 3299 1097 1102 11043 100,9 -5 12.3
1896,8 32,82 109.7 110+2 11043 106,9 5 12.3
189649 32462 1097 11042 11043 10649 -eS 12.3
189750 32.42 109.7 110.2 110,33 106,9 S 12.3
1897, 32417 10947 110e2 11063 106,9 -eS 12,3
1897.2 31494 109+7 11042 110.3 106.9 =5 12,3
18973 31469 1097 11042 11043 10649 e 123
1897,4 31,46 109.7 11042 11043 106,9 5 12,3
1897,S 31424 1096 11062 11043 106.9 esS 12.4
189746 31403 1097 1302 11043 106.9 *s5 12.%9
1897.6 30482 10947 11062 1103 106.9 =ed 12,4
1897.7 3060 109.7 llnaa 110.2 106,9 el 12.5
1897,8 30436 1096 1101 11042 106,.9 veS 12.4
1897,.9 30«08 10946 11002 110e2 10649 »eS 1205
1896.0 2974 10946 110e2 110e2 10649 -eS 12.4
1B98,2 29404 109¢0 ji0e2 1102 106.9 wsS 12.5
189843 28467 1096 1102 1102 106.9 e 1204
1898,4 28.32 109.6 §110e1 1102 106.9 S 12.5
1898,5 28,01 109.6 110.1 110.2 106,9 - 12,5
1898,5 27473 1096 110e1 11042 106.9 eeS 12.5
1898,6 2743 10946 11061 1102 10669 -1 125
1898,7 27615 10946 1101 1102 10he9 .1 12.5
1898.8 2685 1096 110e1 11042 10669 we® 125

1898,9 264,57 109.06 110s1 110,22 106,Y S 12.5 BeB0 B9 TB¢9 T9.4 79,1 T9.9 11ne7 11248 124.9 202.1 12.40
1899,0 26429 10946 11061 110e2 106.9 e 12.5 BoU9 Bued TB.8 794 79,2 A0,0 110eb 112¢7 124.8 2021 1239
1R99,1 25.99'109.6 110.1 110,2 1G:6,.9 -5 12.5 Rell9  RG,R  TB,9 79.5 79,2 HR0,0 110.6 112.8 124,8% 2n2.1 12,40
1899,2 25,67 109.6 11641 110,2 16,9 -5 12.4 Boeld9 Bn,8 TB,B 79,4 79,2 B0.0 1107 112.7 124,77 2r2.1 12440
1899,3 2529 10946 11041 110,22 106,9 P 12.5 Ryl9 RAN_T  TA,8 7944 79,2 B0,) 110,606 112,9 124,8 2062.,1 12,40
1899,4 24487 1090 110e1 11042 10569 .S 125 RebY  Aneg9 78,9 7944 79,3 79,9 11ne7 11249 124,8 2n2.1 12,40
1699.4 24.46 1096 1101 11042 10m.9 — 12.4 £,09 AN,T  TB.9 79,5 79,2 A0.0 1106 112.9 124,99 2n2.1 12440
1R99,5 24,05 109.6 1101 110,72 17r,9 -,5 12.5 E,49 KN ,9 TR,9 79,5 79,1 76,9 11c.p 112, 124,9 207.1 124040
1899,5 2%.66 106926 110:1 110.:2 1069 .5 12,4 R U9 Ao,k 7A.B  T9.4 79,1 K00 110,6 112,7 124,6 202.1 12.40
1899,7 23,27 1096 11,1 110,72 10A,9 -, 12.4 RBedU Ao B TB,9 T79.5 79,3 HKoue0 11046 11249 124,7 20261 12439
1R99,B 22.86 109,06 11061 110,72 tamr,u .5 125 P lQ s f THLA  TY.,5 T9,1 79,9 1ln.b 112.9 124,77 2r2.1 12:39
1RYY,9 22,47 109,86 110e1 110,2 Tomev -8 125 Bedd Fiugh 78,9 T4 79,2 &Hoet 1107 112.9 124,8 20241 12439

(VR RWRV RV RV RV RV R RV RV ST RV RV NV NV AV RV NV NV RV R RV R RV NV AV AV N AV RV RV RV AV Y RV AV R R N AV R TR R RV R P N P R PO
L RV R R R LA RV RV R RV RV RV R RV RV RV R RV RV RV R RV NV R RV RV RV RV SV NV SV RV RV RV RV RV R RV RV RV RV RV RV RV RV RV V]
® ¢ o 2 8 8 6 2 6 0 8 G 6 ® 8 6 0 O O S D S S U G G B G O O ® 60 B S 8 O B S e VS O 6 8 O O e 9 O

NNNNTNSNANANSNSNSNSNNANANSNSNANANNNSNSNANNNNOOOOVIMVOCONIVINIVNIVINIEE SV WU~

1900,0 22,07 10940 110,11 110,72 16,9 -5 1249 Heu9 A0 ,Q9  Tre9 79,5 TY,l Fr.0 11Ce6 112.8 124,8 202+.1 12.40
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SCT VW RABBIT DYNO TEST RESULTS
ELECTRIC VEHICLE®3625 LBM
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Figure D-1. Vehicle Velocity, Test No. 6: Driving Schedule D Range at 40% Battery Depth of Discharge
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SCT VW RABBIT DYNO TEST RESULTS
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Figure D-2. Road Load - hp, Test No. 6: Driving Schedule D Range at 40% Battery Depth of Discharge



SCT vW RABBIT DYNO TEST RESULTS
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Figure D-3. Battery Output Power, Test No. 6: Driving Schedule D Range at 40% Battery Depth of Discharge
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SCT v RABBIT DYNO TEST RESULTS
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Figure D-5. Battery Voltage, Test 6: Driving Schedule D Range at 407 Battery Depth of Discharge
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SCT viW RRBBIT DYNO TEST RESULTS
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Figure D-7. Motor Field Current, Test 6: Driving Schedule D Range at 40% Battery Depth of Discharge
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SCT VW RABBIT DYNO TEST RESULTS
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Figure D-8. Motor Field Power, Test 6: Driving Schedule D Range at 40% Battery Depth of Discharge
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SCT VW RABBIT DYNO TEST RESULTS
ELECTRIC VEHICLE®3625 LBM
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Figure D-9. Motor Armature Input, Power Test No. 6: Driving Schedule D Range at 40% Battery Depth of Discharge
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Driving Schedule D Range at 407% Battery of Discharge
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Driving Schedule D Range at 407 Battery Depth of Discharge
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Internal Motor Temperature, Test 6: Driving Schedule D Range at 407 Battery Depth of Discharge
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Table E-1. Dynamometer and Track Test Results

Distance Cycle Battery Motor wH
Test Traveled Cycles Distance Temp. °F Temp. OF From
No. Description Miles Driven Per Miles Before/After Before/After Battery
3 Range at 55 mi/h 44.8 ——— —— 74/91 69/237 11707
4 Range at 55 mi/h 43.8 —_—— ——— 72/87 71/238 11321
5 Range at 35 mi/h 79.5 A -— —— 72/83 76/120 15089
6 Schedule D Range 25.8 26 .992 72/87 737242 9045
7 Range at 35 mi/h 84.8 ——— —— 75/86 79/119 15226
8 Schedule D Range 26.8 27 .992 75/90 74/238 9372
9 Range at 35 mi/h 80.4 - ——— 73/83 73/159 15038
10 Schedule B Range 47 .4 234 .203 70/82 747131 16570
20 Schedule C Range (Track) 41.9 117 .358 74/97 b81/137 13320
21 Schedule C Range (Track) 41.3 - 116 .356 72/97 bg1/137 c
24 Schedule C Range 38.6 107 .360 83/100 78/164 13170
25 Schedule C Range 36.7 104 .353 74/92 71/160 12687

a4 Average of five batteries
b gxternal motor surface temperature (all other entries were from semsor internal to motor)

€ Hardware problem, no data obtained for the paramter.
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Table E-1. Dynamometer and Track Test Results (Continuation 1)
Wh Wh Wh Wh Wh to Ah Ah Regener?tive

to From Battery to Battery Battery Battery Fraction
Armature Arm (Regen) (Regen) Field -Recharge Discharge Recharge %
11457 189 184 c 19069 118.7 149.3 1.6
11072 61 61 c 17422 114.1 140.2 0.5
14089 99 85 664 22949 149.9 184.0 0.6
8561 265 241 450 14192 91.9 115.6 2.7

14292 11 10 835 22005 152.3 181.1 .06
8877 268 241 390 15175 94.2 118.4 2.6

14014 10 8 836 21922 147.4 175.2 .05
14063 552 431 2297 23907 c 192.4 2.6
11680 850 670 1420 c 135.3 167.1 5.0
c c c c c 135.9 160.5 c
11601 454 343 1315 18651 132.0 156.0 2.6
11184 409 306 1282 18309 127.7 153.0 2.4




Table E~1. Dynamometer and Track Test Reéults (Continuation 2)

Battery Battery Battery
Test Eff. Wh Eff. Ah Economy
No. % % mi /kWh
3 61.4 79.5 3.829
4 64.9 8l.4 3.866
5 65.7 81.4 5.270
6 63.7 79.5 2.852
7 69.2 84.1 5.571
8 61.8 79.6 2.862
9 68.6 sk  5.348
10 .69.3 c 2.863
20 c 80.9 3,146
21 c 84.7 c
24 70.6 84.6 2.931
25 69.3 83.4 2.894

E-4
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ERRATA-ROADLOAD ERROR



APPENDIX F

After the tests described in this report and the report itself
were completed, a problem was discovered with the coastdown tests. By
the time the problem was noted, the performance tests had been
completed. In addition, the vehicle had suffered damage to the motor
and transmission which made it impossible to repeat the coastdowns.
The net result is that the performance results, range, and energy
economy reported here are optimistic. Note, however, that the
objective of the tests (see Section III) was to provide a base from
which comparative tests of batteries (with the same vehicle) could be
made. Since the error from the coastdown tests affected all
dynamometer range tests made with the SCT vehicle, the baseline data
are acceptable for comparative purposes.

The problem arose because the 4000 ft portion of the runway used
for the coastdowns (see Figure 5-1) was assumed to have a constant
grade of 0.18%Z. The data from a detailed survey showed that the 4000
ft section in reality consists of two sections of about equal length
with grades of 0.13% and 0.23%. The problem was further complicated
because no attempt was made to record where on the runway the
coastdown occurred. This latter step was not needed if indeed the
grade had been constant over the entire 4000 ft length, but the data
cannot be corrected with any confidence.

However, after the tests reported here, a second SCT VW Rabbit
was subjected to proper coastdown and dynamometer tests. While these
tests do not lend themselves to a simple adjustment of the results of
this report, they have been used to make an estimate of the errors in
range resulting from the improper coastdowns. These estimates are
based on both the coastdown and dynamometer data for the second
vehicle and represent the largest error that could be estimated from
the two sources.

Although exact positions on the runway are unknown, both the 50
mi/h and 15 mi/h tests were, in general, conducted at the extreme ends
of the runway and therefore are most likely to have the largest
error. The direction of the errors was such as to understate the road
load. The 35 mi/h data was, in general, obtained near the middle of
the runway and, in the case of the opposite direction tests, are more
likely to cancel the effects of slope as they were intended to do.
The maximum error which could have resulted is approximately 7.2
Ibg. The total road load at 50 and 15 mi/h was 96.1 and 43.0 lbg,
respectively.

Reference to Tables 5-1 and 5-2 shows that the loads actually
set into the dynamometer differed from the runway values. The
dynamometer load at 15 mi/h could not be set low enough even though
the 1lift technique was used. (Hindsight has shown that the runway
value was too low.) As a compromise, note that the 55 mi/h
dynamometer load was set lower than the runway load and the 15 mi/h
load was then higher than the runway value. Therefore, the percentage
error for the low speed tests is less than for the higher speeds.
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It is estimated that the range values given in Tables 6-1, 6-2, 6-4,
and 6-5 are too large by the following amounts:

35 mi/h - 4%

55 mi/h - 11%
C cycle - 0%
D cycle - 11%

Note also that when the second vehicle was tested at a correct
dynamometer setting, it was unable to complete a 55 mi/h or a D cycle
because the motor temperature exceeded the safe limit and the vehicle
automatically went into a current limit mode. Therefore, applying the
corrections given above will adjust for the errors in road load, but
will not predict inherent vehicle limitations which only become
apparent with the proper road load. Also note that the road load
errors were approximately 1/2 the values stated for range.
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