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“*Chinese Government Policy on hydrogen &
FC Technology

“*Progress of hydrogen &FC Technology Demo

“*SAIC Vision & Strategy on FCVs

“*Remaining barriers for Commercialization
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Part | Government Policy on hydrogen & FC
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China

Development Strategy of Clean Vehicles during 10™ and 11" Five Years Plan
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“25 cities —1000 Vehicles ” large scale
demonstration

»Developments

The government provided a
one-off subsidy for the

1" Number of Cities

n Number of Vehicle types prChase of hybrld, electric,
- 19 and fuel cell vehicles in some
" Number of Enterprises cities from 2009 t02012.

2009 2010

»Financial subsidy policies

The demonstration cities and local governments participated in this activity
should arrange appropriate counterpart funds. In 2010, 6 cities launched the
pilot of subsidies for private purchase of electric vehicles.
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R&D deployment of Energy-saving & New Energy Vehicle in “12th five-vear-
plan™ (2011-2015, First Phase) by MOST.

738 million RMB of budget for EV
R&D
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Target

1. FC car (44 Million)

Target 2013 2015
Fuel efficiency (kg H,/100km) =1.3 <1.2
Range (km) =400 =500
Cold star (°C) -10~45 -30~45
2. FC Bus (25 Million)
Target 2013 2015
Fuel efficiency (kg H2/100km)  =<8.5 =8.0
Range (km) =300 =350
Cold star (oC) -10~45 -30~45

3. Demo and Validation orientated FC System (40 Million)
Density (stack): =1000W/kg, 17245~50%; Durability: =3000h
4. Next Generation FC system (40 Million)
Application in transportation; breakthrough in power density, durability,
cold start, etc.
5. Advanced on-board storage system of hydrogen
70MPa hydrogen tank and fueling technology
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R&D deplovment of advanced energy technology in “12th five-vear-
plan™ (2011-2015, First Phase) by MOST.
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Part 11 Progress of Hydrogen & FC Technology
Demonstration
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R&D, Demonstrations and Activitie R

FCVs Demonstration during Shanghai Expo

Schematic diagram of hydrogen supply chain in Expo Shanghai 2010
AntingHRS

By-product H2
Purification Plant

FC Sight-seeing Cars FC Buses FC Cars
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JiaDing Demo
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The first Clean EM) was
held in Washington D.C. in July 2010. China, the
United States and other countries jointly proposed
an Electric Vehicle Initiative (EVI) .

Reatued Driving Test Lane 1| | Driving Test Lane 2
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R&D, Demonstrations and Activities

¥ 2010 Asian Games was held on Nov. 12
- to 27 in Guangzhou, China. There were
=1 42 events and 45 countries took part in

| Guangzhou Asian Games , which is the
history of events up to Asian Games ever.

During the Asian Games in Guangzhou,
60 fuel cell vehicles were demonstrated
in Athletes Village, Media Village and
the demonstration run. All of the FCVs
used for VIP, media reception and
athletes pick-up.
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R&D, Demonstrations and Activities

World University Games

»In August 2011, the 26th Universiade was held
In Shenzhen. More than 100 countries and

regions will take part in. Giilvardiade SHEREIES
»Clean energy vehicles in WUG total 2011 -

HEV,
1400

»47 electric car charging stations and a
complete set of hydrogen fuel cell vehicle filling
system are included in plan.
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R&D and Demonstration of Hydrogen e T T
Station in China
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Part 111 SAIC Vision and Strategy on FCVs

EEREKRARMNDARARMBERAIESTUER
SAIC MOTOR New Energy Vehicle Division




SAIC Motor Profile

Sales & Market Share
In 2010, 19.4% domestic market share of SAIC vehicle in China
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Rank of the 500 top businesses in Fortune

SAIC rank
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SAIC Motor NEV Current status
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FEFREERERE B Milestones of SAIC Motor NEV
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* CNG: Compressed Natural Gas SCBUS
DME : Dimethyl Ether
SC: Super Capacitor
FCV: Fuel Cell Vehicle
HEV: Hybrid Electric Vehicle
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Vision

“» FCV and EV will be a key for future transportation
“» EV will be good for short range such as lower than 150km
“» FCV will be good for mid or long range such as larger than 400km

“* FCV provide abundant applications for renewable
energy, such as wind or solar energy

“* FCV commercialization will start from
“»several key cities,
“*then form a hydrogen high way
“»eventually will be accepted by public
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“*Upgrade FCV development, follow state-of-
art FCV technology

“*Roadmap

“*Product Plan
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FCV Product Plan

2010 2011 2012 2013 2014 2015

GEN-II-A GEM-II-B GEN-III
MEA Pt loading Pt loading reduce Pt loading reduce
Durability Durability improve Durability
Q,Jf‘ B
specific specific volum » specific volume/mass

volume/mass improve Durability

BPP ek A D o durahility
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Stack
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Veh

GEN-TI-A
Power density
operating temp
Freeze start

GEN-TII-B
Power density
operating temp
Freeze start

GEN-III
Power density
operating temp
Freeze start

RH RH RH
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Compressor Compressor Compressor Compressor Compressor
Humidifier -> Humidifier Cooler Humidifier Cooler Humidifier Cooler Humidifier Cooler

Cooler control strategy control strategy control strategy control strategy
control
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FCV Cost Reduction Plan SAICHIOTOR bIsR<

<10Vehicles——Per Vehicle Cost

M Fuel Cell System

M Vehicle Integration
I Propulsion System

M Electronics & Control

¥ Prototype Building & Test

<100 Vehicle——Per Vehicle cost

M Fuel Cell System

M Vehicle Integration

I Propulsion System

M Electronics & Control

I Prototype Building & Test

<1000Vehicles——Per Vehicle Cost

M Fuel Cell System

H Vehicle Integration

M Propulsion System

M Electronics & Control

M Prototype Building & Test
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Part IV Remaining Barrier for Commercialization
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Infrastructure

“*China only have four permanent Hydrogen
station in Shanghai and Beijing.

“*Other cities interest in building H2 station
Including Fushun and Dalian

“»*Lack of incentive for H2 station construction
«*Lack of motivation

“*Needs Mega Gas company be more proactive
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Public Acceptance

“*Hydrogen safety-regulation, education and
demonstration

“*Personal experiences-demonstration

**Cost about the same as conventional vehicle,
needs government incentives

<*Drivability about the same as conventional
vehicle
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Cost

+*Must be close to conventional vehicle

<+ TCO will be less
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Technology

“*No compromise

“* Advance on emission, NVH, drivability and fuel
economy
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Summary

“*Chinese government has recognize the
Importance of H2 & FC

“*China has been activity on FCV development
and demonstration

“*SAIC as #1 Auto OEM has strategy on FCV
and hydrogen technology

“*China still lack of sufficient hydrogen
Infrastructure

++*China still need to overcome barriers for
Fuel cell commercialization
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