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OVERVIEW — NEW AGREEMENT

TIMELINE BARRIERS

Project Start; 10/01/2011 Vehicle Availability

Project End; 9/30/2016 Vehicle Reliability

Percent Complete; 10% Infrastructure Requirements
BUDGET PARTNERS

Total Project; $33,088,218 EZ Messenger

DOE Share; $26,400,000 Total Transit

Cost Share; S 6,688,218 Idaho National Laboratory

Current Auth; S 6,351,700 Argonne National Laboratory
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OBJECTIVES

& Disseminate vehicle and infrastructure testing results
to indusiry and other DOE programs

€ Provide benchmark data for advanced technology
vehicles

& Develop lifecycle cost data for production vehicles
that are utilizing advanced power trains

& Provide fleet operations data to the Idaho National
Laboratory database
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MILESTONES

€4 Advanced Technology Vehicles on test (2012)

€ BEV 2
€ PHEV é
¢ HEV 7
¢ ICE 8

€ Advanced Technology Vehicles to be tested in
2013 (difference is those to be started)

& BEV 12
¢ PHEV 22
¢ HEV 19

¢ ICE 8
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PROCEDURE DEVELOPMENT

€ Administrative Procedures For Control Of Test
Conduct

& Vehicle Specifications Defining Key Vehicle and
Performance And Safety Parameters

& Battery Test Procedures Defining Implementation Of
Standard Test Requirements

€ Develop Interim Component Durability Test
Procedures
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BASELINE TESTING

€ Benchmark Performance
€ Acceleration
€ Maximum speed
€ Braking
® Driving cycle range
€ With accessory loads
€ Without accessory loads
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ACCELERATED TESTING
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® Fixed Route Mileage Accumulation

Cycle Urban | Highway | Charge | Reps | Total | Reps | Miles
(mi) (10 mi) | (10 mi) (hr) (N) (mi) (%) (%)
10 1 0 4 60 600 37% 11%
20 1 1 8 30 600 19% 11%
40 4 0 12 15 600 9% 11%
40 2 2 12 15 600 9% 11%
40 0 4 12 15 600 9% 11%
60 2 4 12 10 600 6% 11%
80 2 6 12 8 640 5% 12%
100 2 8 12 6 600 4% 11%
200 2 18 12 3 600 2% 11%

Total 2,340 3,100 1,344 162 | 5,440

Average 43% 97% 8.3 18
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FLEET TESTING

€ Production Vehicles

€ 195,000 Miles

€4 On-Board Data Logger with Automatic Data Upload
€ Fuel And Maintenance Logs

€ Interim Component Durability Testing



Approach @ ®tality

NORTH AMERICA

BATTERY TESTING

€ Hybrid Vehicles
€ C, capacity
€ Hybrid pulse power characterization
€ Plug-In Hybrid Vehicles
€ C; capacity
€ Hybrid pulse power characterization
€ Battery Electric Vehicles
€ C; capacity
@ Electric vehicle power characterization
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2012 BASELINE TESTS
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2012 Honda Civic CNG
2013 Chevrolet Volt

2013 Chevrolet Malibu ECO
2013 VW lJetta TDI

ENERGY

y Efficiency &
enewable Energy

HNOLOGIES PROGRAM

2011 Chevrolet Volt— VIN 0815
Advanced Vehicle Testing — Baseline Testing Results

VEHICLE SPECIFICATIONS!

Vehicle Features

Base Vehicle: 2011 Chevrolet Volt

VIN: 1GIRDSE48BUI01S

Class: Compact

Seathelt Positions: 4

Type® Multi-Mode PHEV (EV,
Series, md Power-split)

Motor

Type: 12-pole permanent magnet AC
synchronous

Max. Power/Torque: 111 kW/370
N

Max. Motor peed: 9500 rpm

Cooling: Active — Liguid cooled

Generator

Type: 16-pole permanent magnet AC
synchronous

Max. PowerfTorque: 55 KW/200 Nm

Maz. Generator Speed: 6000 rpm

Cooling: Active — Liguid cooled

Battery
MWanufacturer: LG Chem
Type: Lithivm-ion
Cathode/Anode Material:
LiMny Os/Hard Carhon
Mumber of Cells: 288
Cell Config: 3 parallel, 96 series
Womina Cell Voltage: 3.7 V
Nominal System Voltage: 355.2 V'
Rated Pack Capacity: 45 Ah
Rated Pack Energy: 16 kWh
Weight of Pack: 435 1b
Pack Location: Undemeath vehicle
center
Cooling: Active — Ligquid cooled
Engine
Model: DOHC 14
Cutput: 63 kW @ 4300rpm
Configuration: Inline 4-Cylinder
Displacement: 1.4 L
Fuel Tank Capacity: 9.3 gal
Fuel Type: Premium Gasoline

Weights

Design Curh Weight 3,731 b
Delivered Curh Weight: 3,770 b
Distribution FIR (%6); 61/33
GVWER: 4,543 1b

GAWR F/R: 2,515/2,0331b
Mazx. Payload: 7501b
Performance Goal: =400 [h
Dimensions

Wheelhase: 1057 in

Track F/R: 61.2/62.1in
Length/Width: 177.1 in/70.4 in
Height: 56.6in

Ground Clearance: 6.0 in
Performance Goal: 26.0in
Tires

Manufacturer: Goodyear

Mode: Assurance

Size: P215/55R17

Pressure F/R: 35/35 psi

Spare Installed: N/4 - Tire
sealant and inflator
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Accomplishments

2012 FLEET TESTS
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2 Honda CR-Z HEV

2 Hyundai Sonata HEV

2 Chevrolet Volt PHEV (MY 11
2 Nissan Leaf BEV (MY 11)

4 Honda Civic CNG

4 VW lJetta TDI

4 Chevrolet Volt PHEV (MY 13
4 Chevrolet Malibu ECO
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NATIONAL LABORATORIES

¢ Idaho National Laboratory
€ Procedure development
€ Data collection & analysis
€ Reporting

€ Argonne National Laboratory
€ Procedure development
€ Chassis Dynamometer testing
€ Fuel Economy
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INDUSTRY PARTNERS

€ EZ Messenger
& Document delivery fleet
€ Mileage accumulation

€ Route design i‘” T o DO
& Total Transit = . A

€ Taxi service
€ Mileage accumulation

Er
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Confinuous Improvement

€ Update test procedures

€ Develop new test procedures for
new technologies

@ Develop test procedures for interim
component durability testing

® Electronic tfransmission of test data

€ Initiate vehicle fueling infrastructure
testing and evaluation

€ |dentify & expand test fleet
operators
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Ongoing Testing

€ Over 150 vehicles scheduled for testing

€ A dozen fueling infrastructure evaluations
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2012 SUMMARY

€ 4 new models started in vehicle testing (16
vehicles)

€ 4 different advanced vehicle technologies

€ New data collection tools selected and
implemented

& Electronic test data transfer implemented
& All Test Results Posted To AVTA Website
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Renawable Energy

HEV Fleet Testing - Summary Fact Sheet

Fleet Performance
Operating Cost:

Purchase Cost: 20,174 (7/08)
Kelley Blue Book: 58,044 (1/12)
Sale Price: In Operation
Maintenance Cost: $0.03/mile
Operating Cost: $0_12/mile™
Total Ownership Cost: $0.32/mile

Operating Performance:
Total miles driven: 136,181
Cumulative MPG: 458

Major Operations & Maintenance
Events:

Mone

U5, DEPARTMENT OF

ENERGY

Energy Efficiency &
Ranewabla Energy

Advanced Vehicle Testing Activity

2010 Toyota Prius

VINE JTDEN3DUZAS010462

Vehicle Specifications

Engine: 1.8 L 4-cylinder
Electric Motor: 60 kW

Battery: MibH
Descripfion: Seatbelt Positions: Five
Payload: 885 Ibs
This vehicle is operated throughout Eeatures:
the valley of Phoenix, Arizona by EZ Regenerative braking
Messenger. a legal document courier Traction control

business. [t is operated five days a
week, transferring documents between

courts, law offices, and medical facilities See HEVA ica Baseline Perf: ce

on city streets and urban freeways. Fact Sheet for more information
FIEITURNACUSASDI0482
5 wose
" m IIIIII
il .I |H ”” ||||||
A L S -+ -

EIMF'G :mllesdmn}f{gallunsufﬁleatpu
e io the difference in fuel tank level ﬂﬂebeulnnlnﬂandend oﬂhe

%,
(-
<
<
>
Z°
_<
“T1
>
@)
_I
%
1
M
Al

— 1§41 13314 Shldd VIOAOL




8. DEFRATMENT OF Energ\-' Efficiancy &

ENERGY | Renowatic Energy  VEHICLE TECHNOLOGIES PROGRAM

2013 Chevrolet Volt — VIN 3929
Advanced Vehicle Testing — Beginning-of-Test Battery Testing Results

VEHICLE DETAILS AND BATTERY SPECIFICATIONS'

Vehicle Details Batterv Specifications

Base Vehicle: 2013 Chevrolet Volt Manufacturer: LG Chem

VIN: 1GIRAGE40DU103929 Type: Lithium-ion

Propulsion System: Multi-Mode PHEV (EV, Series, and Number of Cells: 288
Power-split) Nominal Cell Voltage: 3.7V

Engine: DOHC I-4, 14 L, 63 kW @ 4800 rpm Nominal System Voltage: 353.2V

Number of Electric Machines™ 2 Fated Pack Capacity: 43 Ah

Motor: 111 kW (peak), AC induction, Air cooled Fated Pack Energy: 16.3 kWh

Generator' 55 kW (peak), DC Permanent Magnet, Liquid | Maximum Cell Charge Voltage®: 4 15V
cooled Minimum Cell Discharge Voltage®: 3.00 V

Peak Electnic Dnve and Engine Power: 111 KW Thermal Management: Active — Liqud cooled

BATTERY LABORATORY TEST RESULTS SUMMARY

Vehicle Mileage and Testing Date HPPC Test

Vehicle Odometer: 4,007 mi CD Available Energy Margin* 1.1 KWh

Date of Test: December 13, 2012 C5 Available Energy Margin®: 0.89 kWh

Static Capacitv Test Constant-Power Discharge Test

Measured Average Capacity: 46.5 Ah Capacity Discharged: 46.7 Ah

Measured Average Energy Capacity: 16.6 kWh Energy Discharged: 16.7 kWh

NOTES:

1. Viekdcle detaik and batiery specifications weee edther sepplied by the xanafaciarer or dadved Som 2 literatare review.

2. Mot all slocmic machings (EMs) always provide tracton powsr, cos of the EMs is 2 maction motor whils the main role of the other is to act a5 a generater.
3. Maxizrem call chargs voltage and mintvmm cell dischargs weltage are based on. sizmilar battery chemistiss fom Se ams bathary mammfacthurss.

4. Aonadbble snargy at the DOE maxiemm PEIEV powsr parformance goals.
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