Hybrids

Kenneth @, Stewart
2004 Clean Cities Conference
Ft. Lauderdale, FL



._'l'" < gt
e

3

Codes
&
Standards



Consumer.acceptance.ls

5N driven by.many factorsis
Product attributes State registration &
Refueling DMV requirements
infrastructure

Parts and Warranty
Road compatibility

& safety Service
Insurance Marketing
Pricin

e Customer

— Incentivess=—— Satisfaction

Communications



M 'Hybrid researchindicatesi

Consumers are fond of'the better fuel
economy and improved
environmental benefits

Not all consumers are willing to make
sacrifices to drive a “green’ vehicle

Concerns are evident regarding;
Performance / engine power
Maintenance and battery replacement costs

— iz ionsthathybridstneeditorbe

“pltigged in”




GM hybrid systems

address.the neednoravoic -
“giving up” features:

Larger Class Vehicles

MGJ
=

Extended engine-off
Operation

Strong” Hybrid< Engine-off operation

 Brake-blended Regen Full Size Class
= .
Driveline Optimization Vehicles
- . Open-loop Regeneration
“Mild” Hybrid <
Engine map optimization
Smaller
\_Improve shift schedule
Class
- — | Engine off at idle Vehicl
“Start&Stop”’— Greater Fuel i,

| - UG SYSISI MaSS Savings
Hybrid Battery, motor, etc. g



M GM’s Strong HybHANSUS

Some recent i
success in 2003. ... o

235 Hybrid Systems were h o .
sold to King County Metro . R
Transit / Sound Transit in _ SRS = ai
October, 2003. e =

This is the largest single hybrid transit bus order and will
save 750 000 qallons of diesel fuel annually or the potentlal







GM Hybrid Truck ——

o
Flrst productlon h_ybrld full-size truck:

of any full-size truck
a generator”

"\;. Fleet sales now\wnh retall sales added in fall of 2004
\{*'
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v Chevy: SilveradorHybrids

* 5.3 L Vortec V-8
* Integrated Alternator Starter

120V Power Outlets in the cab and the bed
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* Engine stop-start

* Regenerative
braking



Belt Alternator Starter

= (BAS)

* Low-cost Mild Hybrid system
- Engine off at idle
- Deceleration fuel cutoff
- Regenerative braking

« 2.4L Ecotec engine
7KW motor replaces
alternator

 Single 36v PbA Battery

Approximately a 12-15% fuel economy improvement



o Advanced Hybrid Systemi

AHS I

» Strong hybrid based on Hybrid bus
system

* Targeted 25-35% fuel economy
improvement

2007 Tahoe/Yukon



M GM’s Hybrid Plan

- =

« CY2003 Allison Hybrid Drive

* CY2004 Chevy Silverado & GMC Sierra Hybrids
* CY2006 Saturn Vue Hybrid

* CY2007 Chevy Malibu Hybrid

* CY2007 Advanced Hybrid on Full Size SUVs







