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PREFACE

Michael Y. Johnson, P.1., of VSE ('orporalion was responsible for aspects of
calibration of the signal conditioning circuits and recording instruments as well as
data tabulations, plotting, and preparation of the report.

James A. Queen and Calvin T. Bushrod of the Environmental and Field Division.

Product Assurance and Testing Directorate, assisted in vehicle operation and data
collection.

The report was prepared to document work sponsored by the United States
Government. Neither the United States nor its agent, the United States Army, nor
any Federal employees, nor any of their contractors, sub-contractors, or their em-
ployees, makes any warranty, express or implied, or assumes any legal liability to
responsibility for the accuracy, completeness, or usefulness of any information ap-

paratus. product, or process disclosed, or represents that its use would not infringe
privately owned rights.

The views, opinion, and/or findings contained in this report are those of the

author(s) and should not be construed as an official Department of the Army posi-
tion, policy or decision, unless so designated by other documentation.

This vehicle was tested to determine its conformity to the Department of Energy,

"Performance Standards for Demonstrations." The results reported herein show the
nominal capability of the vehicle when the standards are exceeded but the maximum
capability of the vehicle when it failed to meet the standards. The vehicle may exceed
the performance reported herein in actual use. It also may have safety features and
amenities not required by the Department of Energy Standards.
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VERIFICATION AND PRODUCT-IMPROVED TESTS OF THE SOUTH COAST

TECHNOLOGY R-I ELECTRIC RABBIT

1. INTRODUCTION

The US Army Mobility Equipment Research and Development Command is
tasked with the responsiblity for the testing and evaluation of electric and hybrid ve-
hicles for the Department of Energy, under provisions of Public Law 94-413. Perfor-
mance Standards for such vehicles are defined in Title 10, Chapter 11. Article 475 of
DOE Rules and Regulations, dated 3 July 1978. These rules and regulations are pub-
lished in the Federal Register. Part V, dated 30 May 1978 (see Appendix A).

M-RADCOM has tested several such vehicles under this program and has pub-
lished performance reports on these vehicles as unrestricted public information. Be-
cause the vehicle was certified by the manufacturer to meet DOE performance stan-
dards it was tested by MERADCOM. This report presents acceptance and verification
test results.

II. I)!S('RIPTION OF TEST VIC-II('LIE

The vehicle described in this report. designated the R-1 Llectric. is an electrified
Volkswagen Rab)it. manufactured by South Coast Technology. Inc., Santa Barbara.
California (Figure 1). The test vehicle has been modified by elimination of the rear
seats to provide room for the 18 6-V ESB batteries used for propulsion energy storage
(Figures 2, 3, and 4). The 1ESB Model XPV-23 batteries supplied with the test vehicle
have 23 plates each and the battery assembly is rated at 162.5-Ah capacity at the7 5-A
rate. There is also an auxiliary I 2-V Globe Unio! battery under the hood. This battery
is rated at 93-All anid is used for the vehicle lights, windshield wipers. an& all other
nonpropulsion electric functions.

With the exception of the batteries in the rear passenger compartment, the vehicle
interior is little changed from the standard VW Rabbit (Figure 5). At the far right of
the dashboard, an ammeter occupies the slot normally used for a car radio.

Propulsion power for the test vehicle is provided by a Siemens Model IGVI elec-
tric-drive motor at the rear of the engine compartment (Figures 6 and 7). against the
bulkhead or firewall. This motor is a shunt-wound d.c. motor, rated at I 7 kW and 22.8,',lip.

-The electric controller used by the test vehicle is a Model SCT-l , EIIV Systems
Controller that provides armature current limiting and transistorized chopper field
control. The controller is shown in Figure 6 with its cover in place and in Figure 7 andI8 with cover removed.

J

4

f)



Figure 1. R-1 Electric by SCT.

I Figure 2. Propulsion battery compartment.
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Figure 3. Propulsion batteries, battery covers removed.

Figure 4. Propulsion bat-teries, battery compartment cover removed.
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Figure 5. Vehicle interior, showing operator controls and indicators.

A

Figure 6. Engine compartment, no covers removed.
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Figure 7. Engine compartment, controller covers removed.
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'. Figure 8. Enginte compartment, all covers removed. .



The test vehiclec has driveline ratios of 3.9 (differential), 3.45 (first gear). 194
(second gear), 1 .37 (third gear), and 0.97 (fourth gecar). The vehicle has independent
coil-s p r i n suspension front and rear, Mcl~herson struts in front, and trailing-arm sus-
pension in rear. Curb weight of the test vehicle is 1415 kg (3120 Ib). Gross weighlt is
deSiene1ld for 1045 k,, (3626 1)., allowing, 227 kg (500 Ib) for driver, passenger. and
Pa~ load. The vehicle tested bv NIL R AICOM was equipped with a temporary tranis-
formierless 1 20 Vac. charger. T'his charger is to be replaced and su~bsequen~t Vehlics of'
his type are schledleld to have 220 Vaxc. chargers. A\ simplified schematic of the onl-

board chiarger is given in F~igure 1).

[lie test vehlicle is equlippedCL With front-wheel disc and rear-wheel drum brakes as
well as regenerative brakine.

Dectailed data onl the t est vehicle are gieinc in Section III anld Appendices 13 and (C.

[lie NIL RAI)CON Vehlicle lata SuImnIar\ Sheets are in AppenCldix 1), and the Fx ide
XllV-2'3 Battery Charging procedUre is given in Appendix F.

Ill. TLST RFSUJLTS

[lie fol lowiing are thle results of verifica tion test and are referenced to thle l)( )
performlance st andard" of' pa ragra ph 475. 10 fbr d emoust at ioil criteria:

a. Acceleration. Flhe test vehicle accelera ted to 50 kmi/li in I 1 .0 s.

b). Gradeability at speed. At 25 kmil/li tile test vehlicle canl traverse a
1 3. 1 -percent grade, based onl calculation from acceleration tests.

c. Gradeabilitv limi I. The test vechicle canl start and climb (fOrward ) onl a
.3S. 7-pcrceTl~ grade for at least 2t) s at 80-percent 1)OD. based onl drawbar pull tests.
Reverse i-radeabilitV hlas been1 calculated A 35.6-percent based onl reverse-e~ar ratio of'
3.17 1 7 Iand forward first-_ear ratio of 3.45:1.

d. Forward speed capability. ['lie vehicle maintained 80 ki/hi For 78 miin
on the NI IR .. l( ( M test track. [lie track is 2.057 kml (6750 ft) long, with a downhill

.;pr LitiradC for 274 inii 1 200 ft ) a iid anl npi. i S-percent grade for 227 iii ( 750 ft ).
Ilie renmaiiider of' the track is f'lat within about ± I percent.

c. Range. 38.7 iiii (SAl -J227 a/C cycle. 113 start/stops).

1. Batterv recharge time. I[he test vehicle battery assembly consisting of'
I N I \ide \1'\,--23 batteries couild not be full\ rechiarged within It) Ih by the tcmporar\
1201 \:i x on-board c limirgcr supplied. [ lie charger in th is vehiclec is to be rep laced b\ a
transistor clioppcr controlled bat tcr. Charger in early 0980.

9. Recharge Control. ReCliarge control is by a presetable tiimer.

6
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h. Energy consumption. ile only non-electrical energy used by the test
vehicle is that consumed hy the gasoline-Iueled heater.

i. Battery life. bet.Ause of test period time limitations, no longevity tests
for tle batteries could be perlornied. [he I xide XPV-23 batteries are covered by the
ISB ('orporation's standard I 2-month warranty.

j. State-4f-charge meter. The test vehicle is equipped with a state-of-
chargc indicator. According to manulacturer's inlorination. the meter gives a state-of-
charge reading based on instantaneous battery voltage and current values. The indicator
itself is in the fuel gauge position of the Rabbit instrument cluster, which now shows
battery state-of-charge rather than fuel quantity.

k. Odometer. The test vehicle is equipped with an odometer.

I. Passenger comfort heater. The test vehicle is equipped with a gasoline-
fueled lhot-air heater, VW Model 2457, rated at 2000 Btu.

m. )ocumentation. The test vehicle came with user and maintenance

ianuals. Not provided were mechanical and electrical parts lists.

n. Emissions. No emissions tests were performed on the test vehicles.

o. Safety. The )epartment of Transportation (DOT) is performing these
evaluations: however, the following limited checks were performed by MERADCOM:

(I) The test vehicle propulsion batteries and circuitry are isolated
from th,_ vehicle chassis (ground).

D2) 1)OT is checking compliance with Safety Standards 208 and 301.

(3) The test vehicle battery caps are apparently not the flame-arrestor
type. ID)O has clarified the intent of this standard emphasizing the "To inhibit battery
explosions" property of battery caps and emphasizing the battery compartment venti-
lation standard.

(4) 'he test vehicle is provided with an enclosed battery compartment
inside the vehicle. This compartment is forced-air ventilated by a 50-ft3 /min rated fan
which pulls outside air into the battery compartment and exhausts it outside the vehi-
ce: 50 ft 3 /min replaces the air in the battery compartment approximately 20 times

each minute which should be adequate to keep the hydrogen concentration below
4 percent. the threshold of an explosive mixture.

(5) The test vehicle's clutch and transmission can be disconnectedA fron) the electric propulsion system in an emergency.

8
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(I For parked tniuperature effect, the test vehicle was hot-soaked for
an 8-h period at 500' and subsequently cold-soakcd for an 8-h period at 25'C. After
the hot-soak, the %ehicle operated properly. However, after the cold-soak, a problem
with the ignition switch did not allow the vehicle to be started. The manufacturer de-
termined the problem to be a defective switch. The switch was replaced and the prob-
lem did not reoccur following the cold-soak test. Moisture caused a controller board
failure which was corrected by coating the board with a water-resistant compound.

IV. V[RIIFI('ATION DI:FICIINCY

A parts list was not available at the time of the test.

V. PROi)UCT-IMPROVI'D) TiST RISULTS

The MERADCOM/DOE acceptance tests for the product-improved -2X4" (two
vehicles each by four manufacturers) are based on the minimul contracted perfor-
mance requirements (see Appendix B).

Acceptance Test Results:

L. Range SAi-J227a -B" cycle on level ± I-percent terrain: 60 km
(37.4 mni), 170 cycles.

b. Range at vehicle speed of 70 km/h (44 mi/h): maintained speed for 78
mini on Mi:RAI)('OM test track, with a 5-percent grade.

c. (radeability: The vehicle can move up a 38.7-percent grade for 20 s
based on calculations from the results of a drawbar pull test.

d. Speed on a 10-percent Grade: The vehicle achieved 39 km/h (24 mi/h)
on a 10-percent grade based on calculations from maximul acceleration test data.

C. Acceleration Time for 0-48 kin/h (0-30 mi/h): The vehicle accelerated to
48 ki/h (30 mi/hl) in 11.0 s.

f. Rechargeability from 80-percent DOD in 8 h with 220 VAC 30-A
Charger: The vehicle is not e(Luipped with a 220 VA( charger, and its batteries could
not be fully recharged in 8 h with the temporary 120 VAC on-board charger.

g. Braking, straight-line, wet and dry (FMVSS), and brake operability
without electric power: The vehicle's brakes can be operated without electric power.

Stopping distance requirement: The force applied to brake control shall not be less
than 6.9 N ( 15 1b) nor more than 069 N ( 150 Ib) ( FMVSS).

1I
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Vehicle Speed Maximum Distance for Passenger Cars

04.36 km/h 29.28 in
80.45 km/h 45.75 in

The vehicle displayed the following braking characteristics (brakes dry):

Velocity Distance Brake pedal pressure

04.4 km/h (40 mi/h) 28.6 in (94 ft) 459.4 N (103 Ib)

80.4 km/h 150 mi/li) 41.0 in ( 134 ft) 645.3 N (145 lb)

h. I land brake holding oil 30-percent grade, forward and reverse: The ve-
hicle was placed on a 30-percent grade, forward and reverse. The hand brake held the
velicle.

[he following inspections were made oil the test vehicle only to ascertain the
mantfacturer's effort to comply with the operating and nonoperating safety design re-
quirements. These are observations only and should i.ot be construed as tests.

a. Nonoperating Safety Design Requirements:

I ) Batteries in the test vehicle can be accessed for service.

(2) The Ilectric Rabbit has a safety interlock so that the vehicle can-
not be operated while charging, but it does not have charging warning lights on the
dashboard.

b. Operating Safety )esign Requirements:

1I ) The mechanical clutch between tie motor and the transmission in
the test vehicle can act as an emergency power-disconnect.

2) [hc test vehicle is provided with energy-absorbing bumpers.

(3) The test vehicle is provided with a dual-braking system.

10
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c. Heater/Defroster: The test vehicle is provided with a gasoline-fueled
hot-air heater/defroster ISPAR BIRSIPACIIAR Model 2547 with an output of at
least 2000 Btu/h.

d. Battery Compartment )esign Requirements:

(I) The test vehicle battery compartment has a ventilating system
rated to provide 50 ft3 / in of air during charge.

(2) Batteries in the test vehicle have battery retainers.

(3) Batteries in the test vehicle are provided with a cover.

(4) The Electric Rabbit does not have battery wash-down drains.

e. Traction Motor Protection: .

I ) The test vehicle has a drive-motor cooling fan.

(2) The test vehicle provides access for drive-motor brush mlainte-
Ia iIC

(3) The test vehicle has a drive-motor overheat warning light.

f. Controller and Power Conditioner Protection:

I I ) The test vehicle is provided with an overcurrent-warning ammeter.
an overcurrent fuse. and a high-current cutout circuit.

(2) The test vehicle traction batteries vre in a fiberglass enclosure in-
s Ia ted from ground (floating) for safety and fault protection.

g. Driveline Performance:

I ) The test vehicle was tested with its tires inflated to the manufac-
turer's recoiniended pressures (32 lb/in 2 

. front, and 36 lb/in 2 . rear). Performance and
handling at these settings were satisfactory.

(2) Fhe test vehicle exhibits good steering control with full-speed

(3) No drive-line problems were encountered with tile test vehicle.

t h Driver Comments: The R-1 !lect-ic by SCT drives and shifts well, and
the vehicle has a tight turning radius. Also. tile I'lectric Rabbit has good accessibility
for the batteries and control electronics. Ilowever. the electric motor in tie vehicle
idles at suich high revoltions per intinte that olie IMIst Slil) the clutch to move in slow
traffic at less than a bout 8 ini/h. fhis characteristic will probably prodtce accelerated
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clutch wear and require replacement more often than is required in a conventional VW
Rabbit.

Product-Imnproved Test Results Below Requirements:

The temporary I 20-Va.c. charger delivered with the test vehicle does not have
a 220-Vac.. 30-A capability and is not capable of fully recharging the battery assembly
trom 80-percent D)OD within 8 h.

fAA
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ABBREVIATIONS USEl)

A Ampere

Ali Ampere-hiour

DOD Department of D~ischarge

DOE D~epartment of Energy

DOT D~epartment otfTransportation

FS B Electric Storage Battery, IiSB. Inc. (E-xide)

FMVSS Federal Motor Vehicle Safety Standards

lip I lorsepower

kg Kilogram

kmi Kilometer

km/h Kilometers per h1our

kW Kilowatt

II Meter

MERAD('OM US Army Mobility Equipmnitt Research and
D)evelopment Command

mni/h Miles per hour

N Newton (equivalent pound force)

R-I Research. No. I

SA E Society of Automotive Engineers

SCT South Coast Technology, Inc.

4VW Volkswagen
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APPENDIX A

PERFORMANCE STANDARDS FOR DEMONSTRATIONS

Subpart 1B Minimum L.evels of IPerformance

475. 10 Minilunm levels of perl rmance for personal use vehicles.

Ile tollowing in inlumi ti levels of pertornmance are requnired with respect to any
personal-use vehicles purchased or leased ptursuanlt to s'ction 7 (c) of the Act.

ACCELERATION. The lime required to accelerate from rest to
50 kni/h sliall not eksced IS s.

b. GRAI)EABILITYATSPEEI). The grade which can be traversed up at
25 kin/h shall be at least 10 percent.

c. GRAI)EABILITY LIMIT. lhie grade on which the vehicle can start and
clirmib (Or 20 s either backward or lorward shall be no less than 20 percent.

d. FORWARI) SPEI) CAPABILITY. The speed which can be main-
tained for 5 min shall bc 80 kii/li.

e. RANGE. The distance which the vehicle can be operated with vital
accCssories on or equivalent shall be:

11) For an electric vehicle at least 50 km on the SAI I J 2 27a/C cycle.

(2) Ior a hy brid vehicle: at least 200 km on ile SAIV J2 27a/" cycle.

f. BATTERY RECHARGE TIME. [he vehicle shall be capable of satis-
t fin'g the range retluiriclcnt of 475.10 (e) above, after being recharged for no more
thanl I h by use of an on-board charger. At the start of this recharge the vehicle shall
have 80-percent discharged batteries as specified by the vehicle test conditions and pro-
cedures of 475.3. lhe onboard charger shall be compatible with an electric power out-
let of' 110 V or 220 V a-c., as specified by the vehicle manulfactlrer.

g. RECHARGE CONTROL. The vehicle shall have a recharge control
which is adc(tate to mect the requirements of energy, Ilfe, and safety as such require-
mcnts are stated by these performance standards.

h. ENERGY CONSUMPTION.
I) :or an electric vehicle, the maximum amount of nonelectrical

Cenergy consumCd shall be that Used for operation of the accessories only.

14



(2) For a hybrid vehicle. nonelectrical energy consumed shall not
exceed 1.3 MJi/km and shall also not exceed 75 percent of total energy consumed for

propulsion and vital accessories, based on being fully loaded onl a driving schedule of
33 km at 75 km on SAF J227a/C cycle plus 33 km at 75 km/h (higher heating value of
gasoline taken as 32.7 MJ/I) and with vital accessories on.

i. BATTERY LIFE.

I ) The vehicle shall be capable of at least 75 percent of the range
specified in 475.10 (c) after 12 in or 15.000 km of normal use, whichever occurs
first.

(2) [he vehicle shall be capable of 100 percent of the acceleration
and gradeability specified in 475.10 (a), (b) and (c), for all test conditions and pro-
cedures specified by 475.3. for 12 in or 15,000 km of normal use, whichever occurs
first.

(3) The batteries shall, if necessary. be repaired or replaced by the
vehicle manufacturer at no cost to the user of the vehicle in order to meet require-
meilts off I) and (2) of 475.10 (i).

j. STATE-OF-CHARGE METER. The vehicle shall have a state-of-charge
meter for the propulsion battery system or other means of providing an indication of
remaining range.

k. O)OMETER. The vehicle shall have an odometer.

I. PASSENGER COMFORT HEATER. The vehicle shall have a passen-
ger comfort heater available as an option.

m. DOCUMENTATION. Adequate user manuals, maintenance (service)
Manuals, and parts lists shall be provided.

n1. EMISSIONS. The vehicle shall comp!y with all applicable Federal
emissions regulations for motor vehicle.

o. SAFETY, CRASHWORTHINESS, DAMAGEABILITY, CRASH
AVOIDANCE AND HAZARDS

T(I) Ihe vehicle shall comply with all applicable Federal regulations for
motor vehicles concerning safety, crashworthincss, danageability, crash avoidance, and
hazards, unless a waiver or modification is obtained from the I)epartment of Transpor-
tation.

(2) Until the )epartment of Transportation issues regulations which
cover the same subjects, the vehicle shall also have the following performance charac-
teristics:

* i15
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r3.lI

(a) The electric propulsion circuit shall be electrically isolated
from other conductive portions of the vehicle.

(b) The vehicle shall be capable of undergoing the test procedure

of Federal Motor Vehicle Safety Standards 208 and 301 with all battery materials re-
maining outside the passenger compartment.

(c) Vehicles with battery caps or battery vents shall have flame
barrier provisions to inhibit battery explosions.

(d) Ventilation shall be adequate within the battery compart-
ment to maintain the concentration of hydrogen below 4 percent by volume during ve-
hicle operation (including charging and maintenance).

(e) The vehicle shall have a device which provides for the positive
disconnection of the battery and which is operable from the normal operator position.

(f) The vehicle shall be capable of being parked for up to 8 h in
temperatures of -25' C to 50' C and subsequently operated at any temperature within
this temperature range without damage to the vehicle or hazard to persons.

16
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APPENDIX B

MERADCOM ACCEPTANCE TEST OF PRODUCT-IMPROVED ELECTRIC
VEHICLES

The following tests were to be performed on each of the four vehicles delivered to

MERADCOM, not necessarily in the ordci given:

I. Minimum Range, SAE-J227a, "B" Cycle - 60 km (37.5 mi).

2. Minimum Cruising Speed - 70 km/h (44 mi/h) for 5 min.

3. Minimum (;radeability - 30-percent for 20 s at about 2 km/h drawbar pull
(1.25 nli/h).

4. Minimum Speed on 101/, Grade - 24 km/h (15 mi/h).

5. Acceleration 0-48 km/h (0-30 mi/h) - I I s or less.

0. Rechargeability from 80/ I)OD* - 8 11 maximum with 220 Va.c., 30 A
maximum charger current.

7. Braking Straight Line, Wet and Dry - FMVSS, and check of whether brakes
can be operated without electric power.

8. I land Brake 'rest- Hold on a 30% grade, forward and reverse.

The following will be inspected for visible design intent to meet contract requirements:

Nonoperating Safety Design Requirements-

1. Ability or inability to access the battery for service.

2. Presence or absence of a disabling interlock and/or a safety warning light for
the vehicle while charging (note manufacturer's specifications).

Operating Safety Design Requirements-

I. Presence or absence of an emergency power disconnect if the vehicle
does not have a transmission or clutch (note manufacturer's specifications).

Procedure -cells will be equalized; fully discharged; fully charged; discharged at the manufacturer's recommended
rate to 80'X DOD; recharged with the vehicle 220 Va.c. Charger for 8 h; and, finally, fully discharged to deter-
mine if capacity is adequate to 80/ DOD.

0' 17
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2. Presence or absence of energy absorbing bunpers.

3. Presence or absence of a dual-braking system.

Defroster/Heater-

I Presence or absence of a defroster/heater system (note manufacturer's speci-

fications).

Battery Compartment Design Requirements-

I. Presence or absence of ventilation system for use during charge and discharge

cycle.

2. Presence or absence of battery retainers.

3. Presence or absence of battery cover.

4. Presence or absence of option to provide for battery heating during cold
weather.

Traction Motor Protection-

I. Presence or absence of a traction motor cooling system (note manufacturer's
specifications).

2. Presence or absence of

(a) Access for brush maintenance.

Ib) Overheat warning system (note manufacturer's specifications).

Controller and Power Conditioner Protection-

I . Presence or absence of overcurrent protection of power system (note manu-
facturer's specifications).

2. Presence or abSence of unSafCe overcurrent warning system (note mianufac-
turer's ,pecifications).

SAc tyv aspects of 11le following cannot be visually ascertained.

1 48 kin/h harrier crash.4 Steering confrol with full-speed braking.

A
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APPENDIX C r

SCT ELECTRIC RABBIT

SUPPLEMENT TO

VOLKSWAGEN RABBIT OWNER'S MANUAL

INTRODUCTION

The information provided in this supplement applies only to aspects of your llcc-
tric Rabbit which are different from a conventional gasoline- or diesel-engine Rabbit.
Consequently. please read the Rabbit owner's manual first. In those areas in which you
will need additional or different information for the [lectric Rabbit, you will find a
section number noted at that point in your owner's manual. Refer to the correspond-
ing section in this supplement for the needed information.

1. INSTRUMENT PANEL

The instrument panel layout of the lcctric Rabbit is the same as that of the
Rabbit I)eluxe with the following exceptions (refer to the illustration and table on
p. 17 of the Rabbit manual):

Motor temperature warning light.

Main contactor warning light.

Motor temperature gauge.

Tachometer.

I ligh beam/turn signal/indicator lights and auxiliary battery warning light.

State-of-charge indicator.

Motor current ieter.

1.1 Tachometer

The tachometer indicates motor speed. The gearshift should be used to keep
motor speed between 2000 and 4000 r/min (See Section 8, Driving Tec/iiiqucs).

A. State-of-Charge Indicator: When the needle enters the red area at the
bottom, there is a reserve of approximately 10'; of the maximun battery capacity
(i.e.. 3 to 5 miles of driving).
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B. Motor Temperature Gauge: l"he motor temperature gauge indicates the in-
ternal tenperattre of tile motor casing. If tire motor temperature reaches the red
/one (abo~ e II 50C), the motor current limit will be automatically reduced fromn
approximately 300 A to approximately 150 A. The car may still be driven however.
it will hanVe only about half its normal power. Reduce speed before tile red zone is
reached to prevent this situnation from happening.

If the motor temperature reaches 1 35(, it will be shut down entirely to prevent

damage. Pull olf the road, shut ofT the ignition, and depress tile II AARI) switch. Wait
until the motor has cooled down, restart, and check to see that the motor cooling
blower is operating.

1.2 Warning Lights

Auxiliary battery warning light lights up when voltage on auxiliary battery drops
below 10 V. Return as soon as possible to a location at which the battery pack can be
recharged. (See Section 7.2, Battery (harging. 4

Motor temperature warning light lights up if motor temperature reaches 135( .
Motor should shut down automatically when this occurs. If it does not, pull off the
road, and depress the I IAARI) switch. Wait until the motor has cooled down, restart,
and check to see that the motor cooling blower is operating.

Main contactor warning light [i(R indicates that main contactor is off. When
starting. the key must be kept in the start posiiun, with the clutch depressed, until the
light is ou. l'he main contactor may go off and the light come on if the motor current
exceeds 400 A. [his may happen as a result of attempting to accelerate or climb a
steep grade in too high a gear. or not disengaging the clutch when the car is brought to
a top. (See Section 8, Driving Tcciniqru's.) If this occurs, the motor will stop. The
clutch must len be depressed, the key turned off momentarily, and the motor restart-
ed with the key - Since the steering colunn can be locked with the key in the off posi-
lion, do not atten1t a restart uniless tie car is stopped.

1.3 Ammeter

lie ammcter indicates the current being drawn, in hundreds of aiperes, by the
iotor. Plus values indicate that the motor is driving tile car, and minus values indicate
that it is braking the car and charging the batteries through the regenerative braking. A
red tone is provided from 200 to 300 A. I)rive so that the current is not in this range
except for short periods of time. )riving for extended periods with the current in ex-
cess of 200 A can result in blowing the motor protection fuse or overheating the
motor. It also shortens battery life.

2. STARTING

Before starting. check to see that the gearshift lever is in neutral. To start, depress
the clutch pedal fully and turn the ignition switch all the way to right. Keep the switch
in that position until the main contactor cones on (I(R light goes c utl. Note: Both
seat belts must be buckled to start the car.

20
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3. OPE RATING RANGE'

File hinits giv en onl p. 31 of, tile Rabbit manual for obtaining good hie net coiliv
also will hlp obtainl tile mla \imm possible operatinog range from tile Electric Rabbit.

4. CLIM ATEF CONTRO LS

I Icater and C ont rols (C ( IRefer to it lu1st rat ion oil p). 38X of' the Rabbit mlanuial).

A gasolilne hlot-air beater i,. instaled inl place of the normal engine hot-water
lieater. The heater is t urned onl by the knob eon frol -(... being t urned to posit ion 1.
Ifi is is tilie only posit ion inl Which tile heater will operate. 0. I11. 11I1 positions are off
posit ionls. thlere is also a thermostat setting which is con trolled hy tile lever B,. '-il
peratuire Control I evel7" lbhis operates only itI' thle heater control is inl the ''on'" posi-
tion (position~ I ). thle heater is also contfrolled hy the ignition swi tch. It will not oper-

ate with iipnitionl off.

G asolinec is used to fulel tilie heater. The fuel tank is located inl thle front motor
copartmiient (unpper Front Ic It corner). The tanlk capacity is I U. S. gallon. which

should provide 1 2 11 of' heater operation. Regular or No-Lead may be used.4

I'li beater blower keeps oil operating after the heater is t unied off uil the heat-
ing elenienlt is Cooled dIown to abhout 40'( (10501:) and blown clear of' re..idUal gases
(cleanlimn cycle).

Nol: Tuim off hecater before the ig~nit ion switch is t urned of I to allow heater to
g'o throuigh its cleaning~ cycle.

5. FUSES AND) RELAYS

IFuses arc identical to t hose shown onl 1). 40 of' the R~abbit mlanlual, With ile fol-
lowing exceptions:

Inl thle mai ii fuse box, posit ion It) is iiot Used anld p)osition I15 is used for thle heat-
c fu Ise (I1S A)

Additional fuses and t heir locat ions arc as follows:

I Motor protect ion fuse 1 200 A. dual-elemient time delay) in battery compart-

2. C onverter ou tput fuse (I15 A) located inl simall box onl left hiand side. Linder
hood, directly above Wheel wetll.4 MOd~ Notor coolinii blower fuse (2) A)I inl line fuse holder, righit hand side, under

4. Instr-imuentation fuse I . A) in tine fuse holder, right hand side, uinder
hlood.
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5. ('[larger control unlit fuse (10 A) in line fuse holder, right hand side, Lunder
hlood.

6. FIS is ox in charger control unit (located in rear comipartmient on right hiand
side, near fohrward enld of' WheelI well) contains thie t'ollowine-:

Position I Converter inpIut fuIse (3 A) (CAUTION 108 Vd.c. ).

Posit ion 2 Charger control uiti inpu)Lt tLuSe (1/2 A) (CAUT'ION
120 Vac.)

Position 3 Blower 1claruer interlock fuse. I /-' A).

P~osit ion 4 BattL ry compartment blower (5 A).

6. TIRES

Maintaining correct tire pressures and wheel alignnient is essential to obtainifit
opt im umi performance and operating range from the [lectrnc Rabbit. Recomnmended
cold mnfat ion pressures are 32 lb/ini2 front, 30 lb/in 2 rear.

When replacing tires, always select tires with a ma ximumi infliation pressure of' at
least .36 lb/in2 and a load rating ofit least 1025 lb) at 36 lb/in2 .

7. BATTERIES

[he I lectric Rabbit has a total of" IN bat teries: IS ON6- batteries which provide
the e nergy to pro pet the vehliclv, and a I 2-V bat tery Which provides power tor motor
control, lighlts, wind shield wvipeis. and so tort h. The propulsion batteries are located inl
a coinpartmirentI behinid thle seats, anid the I12-V battery is located under the hood.

7.1 Checking Battery Fluid Level

lect roly te level of' all batteries should lie chiecked at least once a monthI. and d is-
illed water aldded aIs req nlieCd . lo obtaini access to thle proplsionl batteries. thle three

inldividul hatches Onl the ba1ttery coim part men t cox er may be remloved ., or the eiitire

coveCr 11IV be llla.teled and removed. It'f(le enitire cover is riot removed, a syringe or
simriilar kcx ice Wvil II hve to he Used to reach thre cells whi ch are not directly under thre
Iratcli openings.

Hie entire batterv coim partmenrt cover miay bie reuroed thlroughlt the rear hatch of'
fle car by bririir it st rainlit back thlromugli thre lowest part of' thle rear hatch. Prior to
remioval of thre cover, the followiini riiirst be dole:

Remiove spare tire.

Remrove hose eL.iurp aind disconn]ctI kitJCI teyc OirI part Iret ex rallSt hose
Wrar (it' comipartrment ).
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FUsnap carpet sect ion over blower box ( right t'ront of' comnpartmeint).

l)isconnect blower I'lange bolts.

7.2 Battery Chairginig

[he Ilectric Rabbit is provided with an on-board charger bor the propulsion bat-
teries. The 1 _'A' battery is charged by a converter which operates oT the propulsion
batteries con"Seqcn ~t lV. thle I12-V battery is charged as the propulIsion1 batteries are
charted.

11we chiarger opcrates t'roi a normal I 20-V line withI a circuit breaker of' at least
2(1-A rating,. Bet"Ore plugging the charger inl. set tile timer to thle "OFF1" position (red
band ). [lie plug, f'r the cliareer is located under t ho fuel [illIer cap. Alter p)lugging thie
chiareer in., set thle t inter ( 14 h it i Ile batteries are nearlV dicliarged: less otherwise, inl
ap pro'sua te propoition to thle extent of' d isclharge I. You will detect a delay inl tilie
charger conlil Oil on itil thle blower has started and is v-eil t ing, the battery comipartmient.
*FilC blowker an toia t ically conies onl to reniove ivd rogen gas from thle battery compart-
nen t . [hlere fore, it is not nlecessary to remove thle bat ter\, comipartment hatchies or
cover whleI clia ruin, tilie hat teries.

For miaximuim battery life., the fotlow inu should be adhered to:

IDo not allow tilie batteries to becoie com ipletelv discharged bel'ore rectiarL-

DO )o t consistent ly overchai-w tilie batteries. I[lie batteries bubble and gcn-
c~rate gas as t ie\ approach fll1 cliargc. Try to tiiie the recharge interval so that thle
cliareecr stints ot short\ Iv within anl hour or so) after tile batteries begin to gans, It is.
however. nCces,.; rv. to 6ive thle lbat teries an eq nli/ingU charge period icaNlv. [his means
hat, atfler evcry live or tenl charges, tie charging t)-CS ocS houIld be Con tinned well past

the gassing point to make sure that all tile batteries are brough11t Ipl to thle samle level of'
haree12. 0) 11l"i OCelit OWS. it ik Well to checck se~ eraI cellIs wvithI a hiydromieter to make

,ure'they arc all niear I .275 specif'ic gravitv, at the end of chiarge

Note: thle ciarger'C '1npI)Ied is Sensitive to Jlne voltage1. It \ von finld thiat it trips a breaker
whl cliargim iC Ischiaroed lxi Iteries. .add one or mlore additional lengt Ii' ofcxtenIsion
cord betwen f ie chargerl and the wallplg

I11 I II B Il IRY CI IAR( 1R IN 'I1I115 VI:III(TI- IS A\N I N [TRINI UNIT lIA F
\VIl I I Bl RI lROI 1l'1l.1) IN.II NI1 \1AR l:11'1RI: Wili A NI W IOI:F [NIRGY
\N I) Wldl F G II (IF1I NF.I UNI I . 1,j PON AVA \I.A\HIll IIY A\t) ('OMPIT'1 ION OF
I I S I'IN( I Ill NI W l.Ni I WilIt B.1 PROVIIl I) AND) INSFAlIIA) BY S(1.
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8. DRIVING TECHNIQUES

Accelerating

In accelerating from a stop, it is not necessary to depress the accelerator as the
clutch is engaged. Simply engage the clutch smoothly and gradually, and then depress
tile accelerator to raise tile car's speed. Always start in first gear, otherwise, there is a
risk of drawing too much motor current, which may cause the main contactor to go
off, shutting down the motor. (See Section 1.2, 'Main Contactor Warning Light'.)

From approximately 1800 r/main up to about 4500 r/min, the motor produces
constant power. Above 4500 r/main, the power decreases. Consequently. attempting
to accelerate more quickly by 'revving' the motor il) in each gear is fruitless. Shifts
may be made at any speed between 3000 and 4500 r/min, although for smoothest
shifting, the following may be used as a guide:

Ist gear to 2nd gear 3200 r/min ( 15 mi/h)

2nd gear to 3rd gear 2600 r/main (21 mi/h)

3rd gear to 4th gear 2600 r/min (30 mi/l)

Do not shift at speeds much below these speeds- otherwise, the motor speed will
drop to less than 1800 r/main after the shift is completed, and there is a danger of draw-
ing too much current.

-o obtain maxinin operating range, keep the motor current below 200 A (out
of the red zone on the ammeter) if traffic conditions permit.

Steady Driving

While driving at a constant or near constant speed in traffic, keep the motor speed
between about 3000 and 4000 r/min. This is an efficient operating range for the motor.
In addition, the motor provides good braking capability in this range, so that if traffic
slows down, the car can be slowed down without using the service brakes (if the rate of
slowing down is not too great). Do not drive steadily at speeds in excess of 55 mi/h.
This results in excessive battery drain and the possiblity of motor overheating.

!V Braking

With the accelerator in the up position, the motor of the FElectri, Rabbit provides
much more effective braking than the compression braking of a conventional engine.
This occtrs as long as the motor speed is above about 1800 r/min, and is particularly
effectivc at speeds in excess of 3000 r/min. By downshifting to keep the engine speed
above 3000 r/mnin while decelerating, and by paying careful attention to the traffic

Iflow and anticipating slow-downs, it is often possible to avoid using the service brakes
, entirely except for the last few feet to stop.

l• I 24
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CAUTION: )O not allow the motor speed to drop below 800 r/min. with
the clutch engaged. in any gear while braking. Under these conditions, the motor will
keep driving the car forward, thereby reducing the eflectiveness of the service brakes.
and also drawing excessive current from the batteries. In first gear, disengage the clutch
when the motor speed drops below 1800 r/min (about 8 mi/h).

By making good use of the braking ability of the motor, it is possible to extend
the operating range of the car, since the motor returns electrical energy to the batteries
in the braking mode. In addition, the life of the service brakes is extended.

Driving on Hills

When driving uphill, keep the current out of the red zone as much as possible, par-
ticularly if the grade is very long. Unless the motor speed drops below 1800 r/nain. do
not downshift. The car will not go any faster in the lower gear. If the speed drops be-
low 1800 r/rin, downshift and reduce speed to avoid drawing excessive current and
having the main contactor go off.

When descending a hill. use the motor for braking. Shift into a gear which will
allow you to maintain the desired speed without using tie service brakes. Generally,
the motor will provide adequate braking in a gear which provides 3000 to 4000 r/min
at the desired road speed.

Parking

Always set the parking brakes firmly when parking the car. The electric motor
provides n1o braking capability when it is at rest. Therefore, leaving the transmission in
gear is ineffective in keeping the car sto ped on? a grade. For protection on steel)
grades, in addition to that supplied by the parking brake, turn the wheel into the curb
or, in the absence of a curb, block the wheels.

Restarting After 'Stall'

As noted previously, excessive current drain will cause the main contactor to go
off, shutting down the motor. This condition is similar to stalling a car with a conven-
tional engine. To restart, it is necessary to depress the clutch, turn the key to the 'off'
position (left all the way), and then to start position (right all the way) until the main
contactor warning light (IGR) goes out. Because of the possiblity of locking the steer-
ing when the key is switched off, it is safest to come to a complete stop before at-
tempting to restart.

Passing

Passing should be done with extreme care. Although the performance of the llec-

tric Rabbit is excellent by electric vehicle standards, and adequate to stay with the
flow of traffic, the maxiIutni performance is much lower than that of most conven-
tional cars. Familiarize voursel.'lffdilY with the acceleration ability o" the car he'hre
attempting any passing man('tu'ers on two-lane roads. After such familiarization, under-
take such maneuvers only with the greatest caution.
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9. TECHNICAL DATA

Motor: Siemens Model I (V I, separately excited

Rated current 150 A

Max. current 320 A

Maximum power (as installed) 25 kW (33.5 hp)

Speed range 1800-4500 r/min

Controller:

1I1 IV Systems Model S('T-I

Transistorized field chopper

Motor startup with series resistor and contactors

Control circuitrV (includes armature current limiting, motor overtem-
perature protection. motor overcurrent protection)

10. IMPORTANT SAFETY INFORMATION

When tile 120 Va.c. line is plugged into the charger inlet, the vehicle chassis be-
comes earth ground (green wire, third prong on receptacle). This is a safety feature
which insures that the vehicle chassis cannot become 11OT should a circuit fault occur
on the vehicle.

I lowever. the following precautions must he followed while charging:

I. )o not attempt to troubleshoot any problem while the vehicle is "'on
charge."

2. I)o not attempt to start the vehicle while "on charge.' There is a no-start
interlock in the system to prevent starting.

3. )o not remove any metal covers while charging.

In genleral,

)o not remove controller cover.

I)o not remove plastic converter cover.

Do not remove charger control box covers (3 located in rear right hand side
of Vehicle).

wittoull first
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Unplugging the 120 Va.c. input line and

Removing the main battery pack 200-A fuse.

Also, use extreme caution around components marked with a 110 V label.
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APPENDIX D

VEHICLE SUMMARY DATA SHEET

Vehicle Manufacturer Namne and Address

South Coast Technology, Inc.
15001 Commerce Drive
Dearborn, Michigan 481 20

2. Vehicle Description

Name: R-1 ELECTRIC by SCT
3-DOOR HATCHBACK
Availability: May 1979
Price: TO BE DETERMINED

3. Vehicle Weight

Curb Wt: 1415 kg(3120 lb)
Passenger Wt: 90.7 kg (200 Ib)
IDriver Wt: 90.7 kg (200 Ib)
Payload Wt: 45.4 kg (100 Ib)
Gross Wt: 1645 kg (3626 lb)

4. Vehicle Size

Wheelbase: 2.4 in (94.5 in.)
Lengthi: 3.94 in (155.3 in.)
Widthi: 1.061 in (63.4 in.)
Headroom: 0.91 mn(36 in.)
Legroom : 1 .04 in (41 in.)

5. Auxiliaries & Options

No. lighits: I8
* .~a. IIADLAMI)S

b. F:RONT & REAR SID)E MARKERS
V c. F:RONT & REAR TURN SIGNALS

d. TAIL LIGHTS
Je BACKUP LIGHTS

f. STOP LIGHITS

Windshiield Wipers: Yes

Windshlield Washers: Yes
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Radio: No.
Fuel (Gaee: Yes
Aniplieter: Yes
lachoneter: Yes
Speedometer: Yes
Odometer: Yes
No. Mirrors: 2 (I INSII), I OUTSII)E)
Power Steering: No.
Power Brakes: No.

Translission Type: 4-SP"]1") MANUAL

6. Propulsion Batteries

l'y pe: LtAi)-ACII)
Manufacturer: ISB, MODI.L XPV-23
No. ot Modules: I 86-V
No. Cells: 54 2-V
Battery voltage: 108-V
All Capacity: 162.5-All
Battery Size: .264 in (10.4 in.Al. x .183 m (7.2 in.)W

x.288 in (11.34 in.)l
Battery Wt: 2Q.48 k- (05 1b)
Battery Rate: 75 A-130 main

7. Auxiliary Battery

Type: LIAD-ACID
Nlanukiciurer: (;LOBF UNION
No. Cells: 0 2-V
Battery Voltage: 12-V
All Capacity: 93-AlI
Battery Size: 0.304 in (12 in.)L x 0.175 in (6.9 in.)W

x 0.52 ill (1) in.)ll

Battery Rate: 20-h
Battery WT: 21.32 kg (47 1b)

8. Controller

Type: ('()NTRA( l'OR/STAI'IN(;
RI:SISrOR ARMA'ItIRF

Manufacturer: 1:1IV SYSTEMS
Voltage Rating: 108

('Urrent Rating: 400-A ARMATURE
10-A FIIELD

Size: 0.38 in (15 in.) x 0.51 m

(20 in.) x 0. 15 in (6 in.)
Weight: 14.5 kg(32 1b)
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9. Propulsion Motor

Vype: d.c. SIINI
Mmiuficacurer: Si i-MI-.NS
Insulation (lass: I:
Voltage Rating: I 30-V
Current Ratine: 150-A.
Rating: 17-kW (,_.8-hp)
Max. 5 Min Rating 33.o-kW (45-hp)
Si/¢ 0.35 ill ( 13.8 in.) I)ia (Max)

x 0.455 in (117.9 in.) L (overall)
Weight: 88.45 k (11)5 IN
Rated Speed: -2'(11 nun
Max Speed: 0(-0 r min

10. Body

1]yp: I\I(CHBA'K s I I)AN

Mlanufacturer: VOLKSWA(;I N
No. Doors: 3
lype: ALL. IIIN(II) 
No. Windows: X
Iyvli: VI NI: PIVO ING: FRONI
R'GULATOR: RIMAINI)I R: FIXID

No. Seats: 2
,'t: NI)IVJI)UAL
argo Volune: 0.400 kg 3 ( 1(.5 f~t3

(argo I)inmensions: 1.37 rn (54 in.)L x
1.22 il (48 in.)W x 0.279 in (I I in.)
II (Min\ x 0.508 il (20 in.) (Max)

1I. Chassis

f ~~Type F~ramelc: U!NITIZH)

Manutacturer: VOLKSWAGN
I'vpc Material: ST'It.
Modifica ions: BATI'IR ('()MPARIM ENT
Ylpe Springs: ('OILCOIL

EV'pe Shocks: iTFLIESCOING IIYDRAULIC
A\xle lype Iront: INI)lI'NI)ENi McPI' ERSON
Axle IVype Rear: INDIPINI)IT TRAILING ARM
Axle Manifiacirer: VOI.KSWA(GEN (REAR MOi)IFIEI) BY SC')
l)riveline Ratio: 3.90 (DIFF.), 3.45 (st), 1.94 (2nd), 1.37 (3rd), 0.97 (4th)
l~ypelBrakes Front: DISC"

lype Brlakes Rear: I)RUM
Regenerative Brakes: YIS
lire Type: ST'I. L-BI II) RADIAL
MMinuzfacttrer: (ONTINENiAL

30
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Size: 175/70SR13 ;k
PreSSUre: 220 kPa (32 lb/in 2 )FROM 248 kPa

(36 lb/in2 )
Rolling Radius: 0. 204m ( 10.4 in)

12. Battery Charger - INFORMATION TO BE PROVIDED PRIOR TO DELIVERY

TyPe: TRANSFORMERLESS
Manufacturer: SCT INC.
On or Off Board: ON
Input Voltage: 1 20 Va.c.
Peak Current: 20-A MAX
Recharger Timer: 14 h
Size: 3 MOD)ULES
Weight: 20 lb TOTAL
Automatic Turn Off: YES
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APPENDIX E

EXPERIMENTAL BATTERY CHARGING MEMORANDUM

XPV-23 Batteries

(harging Procedure Using Lester Charger*

Type 324-3 0-TP- 12

It the state-of-charge after vehicle test is unknown, it can be estimated from
specific gravity' measurement. The following values are a rough guide for estimating
charge time at 30 A and 5 A. when exact data on integrated ampere-hour output are
not available.

Sp. (Ir. at Charge Time Charge Time
77 F/25C at 30 Ah at 5 Ah

1.120 or less 4 14
1.170 3 10
1.200 2 
1.200 0 12

Battery tempcraturc should be 950 1/35'( or lower at start of charge and shall
not exceed 1200I:/49( during charge. If temperature exceeds 120°F/490 C cool to
)5o 1:13,-oC. then resume charge. Monitor total voltage during the 30-A charge period.

Terminate high rate charge if the uncorrected voltage exceeds the maximum allowablefor the temperature measured in the warmest battery. The battery will normally accept

more than 80'; of previously discharged ampere-hours before reaching this limit.

Level cells only at end of 30-A charge period. Occasionally record individual
battery voltages and temperature at end of 5-A charge.

At intervals of 20 cycles or if full charge specific gravities differ by more than
0.030 in a battery equalize by charging 16-18 11 at 5 A after end of 30-A charge
period.

4 * Provided by ESH Techn 4ogy Company

32

V: ;7 ..



i1 .,
APPENDIX F

ELECTRIC AND HYBRID \ EHICLE VERIFICATION PROCEDURES

BACKGROUN D

DOE is required by Public Law 94-413 to issue performance standards for ve-
hicles used in the Electric and Ilybrid Vehicle (EIIV) Market Demonstration. On
30 May 1978 )OE published a final rule in the Federal Register (Vol. 43, No. 104)
promulgating the first Perfonance Standards. This rule was effective on 3 July 1978
and prescribed minimum performance standards for electric and hybrid vehicles to be
purchased or leased for the first phase of a demonstration program under the Electric
and Hlybrid Vehicle Research, )evelopment, and Demonstration Act of 1976. Perfor-
mance Standards are updated from time to time and the current rule was published in
the F:ederal Register on 12 February 1980 (Vol. 45, No. 30).

Manufacturers who certify that their vehicles meet the latest requirements of the
)1I: Performance Standards may offer those vehicles for the DOI: Market 1)emonstra-

tion Program. !)O1K reserves the right to verify, by independent test, the manufacturer's
self-certification. The test procedures for )O performance tests are based on SAL
Test Procedure J 227a. Safety inspection and testing services are provided by the l)e-
partment of T'ransportation/Natioil i lighway and Traffic Safety Administration

)(0/NIlISA) through an interagency agreement. Performance testing is performed
by the [IS Army Mobility iEluipment Research and Development Command
(M|I.RAI)('M) through an interagency agreement. During verification testing, vehicle
componcnt or subsy stem failures will be immediately brought to the attention of the
manufacturer. Repeated or multiple component or subsytem failures experienced dur-
ing test arc gountd, for invalidating the self-certification of the vehicle for purpose of
the )OI- Market )emonstration Program.

CERTIFICATION PROCESS

A manufacturer ma\ certify an existing vehicle as meeting the 1))1- standards
(which include applicable NIITSA safety standards by reference) at any time by sub-
mitting a letter of certification and providing the required data on the vehicle to the
)epartment of I-nergy )irector of IElectric and Ilybrid Vehicles Division or his de-

signee. See chart on following page for certification and verification procedures.

VERIFICATION PROCESS

0 )O1-Sponsored Performance Tests by the LIS Army MIFRADCOM.

0 l)O--Sponsorcd Safety Inspection hy I)()I/NIlITSA.
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* I)Ol:-Sponsored Safety Compliance Testing by the Research Division of
I))I,' NI ITSA.

* )(0/NI fI'SA Safety Compliance Test (independent of I)Oi-I.

One important principle followed by )OI: during testing is to allow the lest
:acility Manager to work with manuftacturers to overcome the normal problems that

occur during inspection and testing. 1o ensure impartial treatment of manufacturers
during the test seq uence, lifilits hav, been set for the Test I acility Manager concerning
how many vehicle component or subsystem failures can be allowed before certification
is invalidated. l)()l:. will objectively evaluate the imll)act of All failures during the testing
phase so that ' chicles are nlot utinfairty penalized ifor minor and easily correctable fail-
tires. The lest Facility Nlanacer. however, has an obligation to conduCt the testing
thorough ly and to adhere to a tight scheduile.

ManUfact'urers may be notified from timue to time by the lest Facility Manager of'
potential and actual lroblemus. When these problems do not involve component or slb-
system failures, where 'ailure is defined as a vehicle being below the required standard.
such notiicatiori would not necessarily invalidate the certification.

TEST FACILITY SCHEI)ULING GUIDELINES

VehicICs will be scheduled for testing by the Test Facility Manager on a first-
come, I'irst-served basis, wili certain exceptions as noted below. Scheduling is dCpe.'n-
dent upon lie ability of' the mlanufacturer lo provide a vehicle for testing. l'he Test
Facility Managcer will request tile Manufii acturer to provide a certified vehicle for testing
withiin tile tO-day period. tile self-certification will be returned and tile vehicle will be
removed from the sell'-certification list.

[lie primary function of veriflication testing is to ensure that vehicles available to
the Market I)emonstration Irogramni fully satisfy the applicable )OI lPerformance Stan-
dards. IFor this reason, it is necessrV to establish a set of priority testing categories for
vehicles selectCd or bein- considered for selection b\ denionstrat'ion site opcrators. The
catcuorics are listed below in decreasing order of priority for testing:

I. (crtiftied vehicles which have not been yerilicd but have been ipUrchased by
and delivered to site operator.

Cet2. ( fried vehicles purchased b' bui not delivered to site operator for demon-
st ration.

3. ('ertifticd vehicles that have beCC nm0d ifiCd suIsqCtlen t to verification testing
1and have CCn delivered to site operator.

()11 request hy I)(1-. the lmalliifacturer will tfurnish l)( )1 with technical infor-
Slliation about cach nlodification in sufficient detail to determiine if verification tests are
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needed. *

4. Certified vehicles that are being considered for purchase by a site operator.

5. CertifiCd vehicles that are available for test but are not tinder consideration

by a site operator.

Vehicle test schedules are sensitive to the requirements of the Market Demon-

stration Program. and reschedling by the Test Facility Manager may be required to

meet changing needs. Vehicles delivered late or taken out of test because of operational

failure may be rescheduled on a lower priority basis by the Test Facility Manager with
approval of the i)OF Test Manager. On-site rectification of a vehicle problem by the
manul'acturer within a 5-working-day period described below avoid the necessity for
reschCduling.

VEHICLES MODIFIL'ATION/REPAIR GUIDELINES

The guidCliles provided in this section are for use by the Test Facility Manager.
ixceptions to these guidelines require the approval of" the Director of tile DOE Electric
and I lybrid Vehicles )ivision or his designee. The intent of these guidelines is to facili-
tate the establishment of a clear basis for validating a nanufacturer self-certification.
Subsystem failures may raise questions as to the relevance of tile results of the valida-
tion testing. It is also important that the test I'acilities not be used for development and
test engineering. Vehicles that experience repeated failures of the same component or
subsystems must be upgraded before verification testing can be rescheduled. Resched-
uling will be contingent on the submission and acceptance of evidence, obtained by the
manufacturer through testing, hflat the cause of failure has been corrected. The Test
Facility Manager will determine when significant repairs should be and have been
luade.

VEHICLE MODIFICATIONS/REPAIRS ON OR NEAR THE TEST FACILITY

A. Only those modifications or repairs that can be completed within 5
working days by the m|anuffacturer or his designee will be allowed. If repairs cannot be
conpfleted within this period. (lie vehicle im ust be removed from tile test facility unless
1)OF programmatic requirements dictate that it is in the best interests of the Govern-
i1ent that a waiver be granted by the )irector of the I'lectric and Ilybrid Vehicles l)i-
vision or his designee.

B. All failures requiring repair. whether significant or insignificant, will be
ircL'ordcl by ile Tst I:acility Manager or his designee. For all repairs, the manutacturer

uList stlblit (to the Iest IFacility Manager) written explanation of the failure modes
and the corrective act ion taken within 15 days after completion of' corrective action.

lhv imanufacturcr is responsible for notifying the DOI: Director of the Electric and Ilybrid Vehicle Division or his

designtec ot all modifica lions i the production configuration.
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FaKiled comuponen ts or subsystem ist be replaced byain identical part except in t hose

cases where thre componlent or siibsysteiii design is inadequate. In Itice latter case. filec
maiiiacttirer nmay substitute a readily available coiiiponl 'lt or s\'steii we thle
nIlantfacturer can provide assurance of' improved reliability and] perf'ormance.

C . three on-site repairs to correct a sign ifican t powkert rain t'ailtirc arc
allo\ ed . A. fouzrth f'ailure will invalidate the vehiicle certification,. anld the Ilacilit\
Manacr w\ill order tile veh11ic to be retuirned to thle ianiltaetuirer uniless [)( )I pro-
orainuat ic reqUite m~en tS ilae that a waIive be granted h\ tile D~irectorofteleti
and liv brid Vehicles D~ivision or his deCsienee.

I). Subje ct to overriding priority considerations, testing %kill be resumned as
soon1 as repairs are comiple ted.

VEHICLE:S RET1"URNED TO THE MANUFACTURER 1BECAUSE OF FAILURE IN
TEST '

'k. A letter invalidating thle certification will be issuied to the manufacturer.
anld Dl)( will notify site operators of' the invalidation. A report including the vehicle
f'ailures will be provided by D)Ol: to mnibiers of' thre public requeIsting Suich a report.
Vehicles that are part of' the Market D~emonstratlion Program (based Onl thle mlaluf'ac-
tircr's sel 1-cert ifica tion) which fail the verificatlion tests will have their certifications
inlvalidated Uint il suIccessfull correct ion O' i lie defct's is com Ie ~ted. I 1t nrc funding to
site operators fbr thle invalidated Vehicle m1odLC will be suspendedL uint il correct ions are
comnplected.

B. A one-t imie volun itary withdrawal oft a vehicle troin test by a manufac-
Itirer to correct a problem is allowed f'or a period not to exceed 00 days. 'Ihle vehlicle
will be resclieL ILedL f'or testing based onl priorities at thle tiime of' resubmlittal. No action
will be taken to invalidate thle certification dutring tile VOIluntary wvitihdrawal period uin-

less there is a clear case of' user safecty involved or thle manufactuirer fails to offer the
vehicle for test alter 00 days.

Cr.id Bef'Ore ai vehicile call be resuibmit ted for testing. the manufi actturer iii List
poieto the D~irector of' the ILlectric and H ybrid Vehicles D~ivision. or his designee.

appropriate evidence that mod ifications and/or repairs have been made. Thie manufac-
Itirer must also provide su~bstan iting test data to show t hat t he vehicle can meet all
D01: Perf'ormianrce Standards.

1). Repaired vehicles returned by the manutiacturer may be required to
tindergo [ lie complete series of' verification tests regardless of' thle portion of' testing
completed prior to invalidation of cert iticat ion. T1he lest Facility Manager with the
approval oft 1)0k will determine the necessity f'or stichl retesting.
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GROUNI)S FOR INVALIDATING CERTIFICATION

1. A vehicle will be returned to the manufact urer after four significant power-

train failures or a single powertrain failure that cannot be corrected, and its certifica-
tion will be invalidated.

2. A %chicle that fails to meet applicable I)() IPerformance Standards will
have its certitication invalidated, (The standards ildtlidc documenutation and warran tv
provisions.)

3. A %chicle that fails to comply with applicable I)OI,'NIITSA Safety Reeti-
lations will have its certification invalidated.

4. If a mlanft'acturer fails to conmit to and follow a reasonable schedule (de-
fined in the following section) to provide a vehicle for testing when requested by )OI..
the vehicle will have its certification invalidated.

SUMMARY OF RESPONSIBILITY OF MANUFACTURERS

Nanufacturers must self-certify their production vehicles to participate in the
)()1F Market Demonstration Program. Thev must also commit to a reasonable schedule

to provide a vehicle for verification testing t1pon request from the 1)1" designated Test
Facility Manager. If this delivery cannot be Made within 60 days after receipt of such a
request. the self-certification letter will be returned and the vehicle will be removed
from the self-certified list.

Manlulfacturers must provide re(uired and necessary informationl to document tile
vehicle configuration:

* Vehicle Summary )ata Sheets,

* Operator's Mariual. ani

, Service and Maintenance Manual including a parts list.

This information may be in draft form, but it must be complete enough to be useful
should any mechanical or electrical difficulty develop in the vehicle.

The manufacturer will notify the D.',ctor of the Electric and Itybrid Vehicles
Division or his designee of all modifications to previously verified production con-
figuration within 30 days of the sale of such modified vehicles to 1)O" site operators.
If it is requested, the manufacturer shall furnish the i)0( Test Manager with technical
information about each modification in stfl'icient detail to determine if reverification
tests are needed.

For vehicles receiving an invalidation of certification, the manufacturer must

provide to the D)irector of the Electric and Ilybrid Vehicles Division appropriate evi-
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dence that modifications and/or repairs have been made and must also provide sub-
stantiating test data to show that the vehicle can meet all DOE Performance Standards
prior to resubmittal of the vehicle for test. Following successful verification testing.
vehicles already in DOE site-operator fleets must be modified and/or repaired in the
same manner as the vehicle successfully tested. A modification and/or repair schedule
acceptable to the l)irector of the Electric and lybrid Vehicles Division must be de-
%eloped and followed by the manufacturer as a condition for validation of the manu-
facturers certification.

DOE NOTIFICATION DOCUMENTATION

DOE will notify manufactuirers of actions taken during the verification testing
process, including but not limited to:

0 Receipt of self-certification.

• Notification of vehicle failure.

0 Validation or invalidation of certification. [

* Final Test Report,

4
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