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OBM: GPS and cellular antenna

3.9x2.6x0.8in. (100 mm x 66 mm x 21 mm)
0.350z. (151 g)
<25mA @5V

CONFIDENTIAL Revolution Through Competition



CONFIDENTIAL

PROGRESSIVE

AUTOMOTIVE

® 7 v I F) I
L L e
s K o ConMECTR
U A 117, T G LA, 18 STOAND WA
SEE TAILE A FOA WIAE CCLOA
A A T TG (DG A
CONTINITE TEST FiaTul
3. LEADS T BE TWISTED TOGETHER MACUT CNCE EVERT INCH
Mo« 133 15 FURCHASED NI T4 u!
OTH EASS. SN ERTENSICA CADLE 11TEW NG, (4
£ 16 Cul T LETL TacnTiTIc ai OTiER Cnf 1o
HL DISGATGED. sk SAal O CAALE TS 0 it
A APPRGPAATE | SIS IR S TADLE )
REATSHA AN TUBIHG. (110K AD. 203 15 B USED T (baea
s SFLICED NIRES,  HEATSEALAR TURING 11TEW NG, 210 1 s
APPLIED CWER SPLICED VIAZS AS SHOWN (M DETAIL f
S UNTERMIRATED WIRE LEASS RE 100 BE LARELED USIAC SLE
WARKERS [1TEM NO. 23 A0 253 ACCORDING [0 SLEEIE
TENTIFICATICN AND SLEEWE | TEW ND. AS | NDICATED
N TALE A —
FERFCAM (208 CORTIRUI"T
3 BACh T PHEVEHT TANEL 16 DURING &1 P1KG.
& BLACE FHTIRF CASIF ANINFSS INTO I AGTIT AND T1IFW KD 32 -
3. RESEAVED PCSITICHS | 4 CONNECTCA [1TEM 1D, 21 0
ARE TO BE PLUGED USIA SEAL PLUD 11 TEW NC. 243 M
SEE TABLE A AMD WIEN =
P
£
. =
=
<
o
o
- > I
i
:
&
8
2
: g .
=
H
g
o
ol
o T 2 _— "
. —I 25 s1RIF i B
HHE Wit 2
T
/ v
Bt
23 )8 5
TOWN ¥7 | CoRw 11 | CORN 44 | CoMW 1% . TTEN | TRISTER t{ 34 SIE WTE
(] Pk PIN Hl] IR MO | PAISS
¢ o T
T 3
Lin 3
I I Fl
T 5]
T | 3
T T ..
|| | — |iatin grwid Seacin | o TG0 T
i ] -
E 5
g
H T T
L - T T T
i T
s ]
7 T
v T
B T T ]
i i3
1 5
7 T H ]
i i T
y T 5 &
v T i
3 I "
T I
S 5 i
T T T T ]
. [} T T 3+ ek
E3 U THIE i3
T 151473 ERT T RCE L] NIFE HAINESS
T AESTAED
- T [ e
- o o
0 ¥ T 3 T

Revolution Through Competition



PROGRESSIVE
AUTOMOTIVE ?CP RIZE

An Introduction to the
Morey Corporation

Emad S. Isaac, Chief Technical Officer, Morey Corp.




PROGRESSIVE

AUTOMOTIVE

SR MOREY
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We make
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Ruggedized Electronics
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Commercial
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Industrial
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Construction
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Agricultural
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Military
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Controllers
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Telematics
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When | say “Ruggedized”
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What | mean
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Given the cost of the
equipment
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wouldn’t it have been
better
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if the vehicle itself called for
help the instant it
happened?
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> Message from Unit ID: [U-157]
> Help!
> |'ve fallen, and | can’t get up

> end transmission
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What if the whole thing could
have been prevented?
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Telematics

Telemetry + Informatics
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“The potential for collection,
aggregation, and storage of pertinent
data, that can be digested locally, or

post-processed remotely.”

- E.S. Isaac
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One Size Does Not Fit All
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General Vehicle Signals
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No. Signal Name Description Range Unit
1  Accel Pos Accelerator pedal position 0-100 %
2 Brake_Pos Brake pedal position 0-100 %
3 VS Veh Vehicle speed as provided by vehicle 0-200 mph
4 EM_RPM Traction motor speed 0-15,000 rpm
5 EM_pwr  Traction motor power 0-225 kw
6 HVBat_V  HV traction battery voltage 0- 600 Vv
7 HVBat_|  HV traction battery current (-1000) - 1000 A
8 HVBat_SOC HV traction battery State of Charge 0-100 %
9 HVBat_Temp HV traction battery temperature (maximum) (-20) - 60 C
10 EM Temp Electric motortemperature (maximum) (-20) - 200 C
11 PE_Temp Powerelectronics temperature (maximum) (-20) - 150 C
12 Eng_RPM Engine speed 0- 7000 rom
13 Eng_pwr Indicated engine power 0-225 kw
14 Eng Temp Engine oil temperature 0-120 C
15 Fuel_Lev Fuellevel (sensorin vehicle removable tank or pressure sensor for gaseous fuels) 0-100 %
16 FueI=Flow Fuel injector flow rate 0-200 Ib/h
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Sensors
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Sensors are a critical aspect to the quality of the data

Two important parameters are for the calculations of MPGe and emissions.
Five powertrains need to be considered (distance is required on all

powertrains):

(a) ICE — Gasoline (including HEV):
i. Fuel flow sensor
(b) ICE — Diesel (including HEV):

i.  MAF+ 02 sensors or ECM based
fuel flow

(c) BEV:
i. HVdccurrent sensor
ii. HV dcvoltage sensor
iii. SOC
CONFIDENTIAL

(d) HEV/PHEV:
i. HVdccurrent sensor
ii. HV dcvoltage sensor

iii. + appropriate ICE
sensor from (a) or (b)

iv. SOC

l. Pressure sensor

ii. Temperature sensor
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Sensors — Fuel Flow Sensor

Features

Operates in low flow ranges where standard axial
turbine flowmeters cannot be used

Accuracy of £0.25% in liquids and £0.60% in gas
when paired with linearizing electronics

Repeatahility better than +0.1% of reading in liquids
and +0.2% of reading in gas

Measures flow rates as low as 0.001 GPM (3.78 mLEFM)
in liquids, and 0.0015 ACFM (2.5 LPH) in gas

400 BAR (5. Bi}l] psi), 1gher oparatmg ressures are
availahle, dependent on end fittings

Compact size, 3" face-to-face with NPT or MS end
connections
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Sensors — MAF + O2

 Needs regulated excitation
power & signal conditioning

 Need to weld fit into exhaust
with a desired 0.5 meter
straight section
ahead/behind MAF to

reduce turbulence
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Sensors — HV Current and Voltage

Off-the-shelf EVision:
 Instantaneous voltage (V),
current (A), and power (W)

e Current capacity (Ah), energy

(kwh), SOC (%), and
temperature (C)

Many other solutions available:

CONFIDENTIAL

Visual hook up diagram

To the controller/inverter “+°

To the controller /inverter “-* — X T

Vehicle 12V system

Fuel gauge
(optional) L ~

IGNITION ON

LIGHTS ON

ELO2

BME CONTRCLLER
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Sensors — Transponder

To be provided to
Teams; type is still
under discussion

AMB TranX Extended Loop Decoder AMB TranX260 Transponder Direct Powered
Time base resolution : 0.001 s Operating time . active with external power
Temperature range : 32-122 °F (0-50 °C) Power consumption : 12 VDC/0.04 A

Humidity : max. 90% relative Numbers available : unlimited

Power supply : 12 VDC via 110VAC Max. speed : 180 mph (300 km/h)
Output : RS232 and TCP/IP Transponder position : max. height 2 ft (60 cm)
AMB TranX260 Transponder

Numbers available : unlimited Detection Loop

Max. speed : 180 mph (300 km/h) Track width : max. 100 ft (30 m), 3 loops
Transponder position : max. height 60 cm, 2 ft Coax to decoder : max. 330 ft (100 m)
Operating time : min. 3 days after full charge

Charge time : min. 14 hrs for full charge

CONFIDENTIAL

Revolution Through Competition



PROGRESSIVE
AUTOMOTIVE?OPRIZE

Summary

e Teams will be provided with the Morey DAS with external antenna
e Provided DAS must be installed in all vehicles
e Scheduled to be shipped the end of February, 2010

e Teams will be provided phone assistance, if needed, for installing the
Morey DAS system properly

e The DAS must be fully operating by the time of the Shakedown event and
will be tested during vehicle inspections

e Teams will be provided with appropriate sensor for determining MPGe and
emissions; additionally, Teams will be provided transponders

e Teams must complete the DAS gquestionnaire and provide feedback on their
vehicle communication system and existing sensors — critical for the proper
design of the DAS; follow-up questions may be required
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