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Research Objective and Method
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Research Objective

B By analysing the major factors that affect EV development,
the research aims to find out China’s EV development
roadmap, set development targets and outline forecast
scenarios and policy needs.

S

J/

—. MREMFARSE
Research Objective and Method
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Research Objective

B This research reviews an extensive range of EV studies,
especially the recent published roadmaps for global EV
development , China’s EV commercialisation paths and
industry development strategies. Thus the research
provides an important reference for broadening research
approaches, outlining existing results and suggesting
innovations.
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Research Objective and Method
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Research method

B The research follows bottom-up scenario analysis method. Start
with analysing various factors that affect EV development, the
research carries out literature reviews, seminars and expert
interviews to collect an extensive field of both Chinese and
international research  progress, results, viewpoints and
experiences. With such basis, the research comprehensively
analyses and determines technical parameters and development
potentials for the major EV components and charging
infrastructures.

S

J/

—. MIREFMHRTGE

Research Objective and Method
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Research Method

B Through scenario analysis with considerations on EV’s social
needs, technical advancement and development constraints, the
research forecasts EV’s technical development trend, determines
development scenarios and targets at different stages for China,
analyses policy needs and thus develops a roadmap for China’s
EV development.
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2. Current Development Level

B HETERMEHEELT AR, SEMSESLUSALAE
BREAENE.

B REBWEEZHRAIRENEINTERLNT, FEIEREXIA
IR, BLEEARLE ERXET. BEREHH TARIISERERR
AE20% 10,

B Globally, the current EV applications are still in a demonstration
stage. Pure EVs are mainly applied to public transportation groups.

B At present, China has a variety of brands that are successful in EV
R&D, passed the state certification tests and started trial service on
bus lines. China has promulgated more than 20 national standards
on pure EVs so far.
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2. Current Development Level
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B At present, China’s top ten automobile enterprises are mainly focusing
on the R&D and production of plug-in hybrid vehicles, while Chinese
Pure EV Industry Promotion Alliance, Nissan, Zhejiang Zotye and
other enterprises mainly focus on battery replacement EVs. Charging
infrastructure construction has just begun.

B China is a big Li-ion battery producer and has a good industrial base.
However there is still a gap between Chinese Li-ion battery production
and international advanced level.
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3. Barriers Analysis
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B EV’'s performance problems: electrical and electronic
control system problems cause poor performance.

B Li-ion battery technological problems: battery grouping
and battery safety issues.

B Price and cost barriers: EV’s price are higher than
equivalent gasoline vehicles. Battery replacements
increase maintenance costs.
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3. Barriers Analysis
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B Charging infrastructure problems: large investment needs,
poor economical benefits and standardization problems.

B Standardization problems: gap between international
standard

B Policy frame problems: lack of stimulus policies,
intellectual property problem and battery monitoring.
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4. Major Constraints for EV Development
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The major constraints to promote EVs in China:
advancement in  battery technologies, charging
infrastructure  readiness, price competitiveness to
traditional transportation.
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4. Major Constraints for EV Development
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Based on the above three major constraints, the research
looks for a battery development path, charging
infrastructure path and price reduction potential for EVs
and batteries, and thus develops China’s EV technology
and policy roadmap.
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4. Major Constraints for EV Development
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B 1 Li-ion battery technology development path
Based on literature reviews, seminars and expert interviews, the
research analyses and determines the existing Li-ion technology
research results, integrates performance parameters, outlines short
and long term trends and thus develops a Li-ion battery technology
roadmap.
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4. Major Constraints for EV Development
B 11 EAEFHHBERBERESRE
1.1 Prospect for Li-ion battery technology advance
BXX EEFHIEMERBEERE Figure. Li-ion battery
development
B3t 75 575 EE B S A lkWh Fully charged capacity (kWh)
Bt A% ( USD/KWh) Battery cost (USD/KWh)
Bt A ( TT/EF) Battery cost ( ¥ 10,000/car)
FRAERTE (Whkg) Energy density (mass, Wh/kg)
HRERBE (WhIL) Energy density (volume, Wh/L)
BIhEW Total power (kW)
e jth4A IR (X ) Battery life cycle (No. of charging)
ReM Safety EET SRR
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4. Major Constraints for EV Development
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2. Charging infrastructure readiness

Charging system is an important link in EV industry chain and
provides necessary support to EV development. Several
Chinese cities have constructed demonstration charging
stations. The existing charging methods including: conventional
mode, fast mode and battery changing mode.
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4. Major Constraints for EV Development
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2.1 Options for Charging Infrastructure

Based on comparison analysis of the three modes, the choice
of charging modes should satisfy the technology improvement
of EVs. In short term, the major charging infrastructure will be
conventional mode for short distance driving.
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4. Analysis Major Constraints Factors
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B 2.1 Options for Charging Infrastructure

Mid-long term solution:
charging mode, together with fast charging and battery
replacement modes, to form a system combined with all
three modes.

Mainly use the

conventional
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4. Analysis Major Constraints Factors
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B 2.2 Prospect for Charging Infrastructure Development
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4. Analysis Major Constraints Factors
3.1 BERERBEMMETHEEDS R
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3.1 Price Reduction Potentials for EVs and Batteries
Major factors for EV economy: Li-ion battery production cost and life cycle
Battery costs account for half of EV production costs. Changing batteries will increase
EV costs.
Research show that 70% of dynamic battery costs can be benefited from economics of
scale. Increase in production scale substantially reduces battery costs.
Battery cost reduction forecast by foreign experts: cost is 1 in base year 2008, % in
2010, 1/7 in 2015, 1/10 in 2020, and 1/40 in 2030.
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4. Analysis Major Constraints Factors
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3.2 National & International battery production levels.

Overall speaking, there is a gap between Chinese and
international Li-ion battery production technical level. But a big
proportion (15~40%) of Chinese battery manufactures uses
advanced international technology. These manufactures are
able to lead Chinese battery manufacturing technology
development to reach international level in short term.
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4. Major Constraints for EV Development

3.3 BENREIMAFHEMEE DT

B ST MANLE R FEE A LR &, 34l B S AN e
RIREEFWHABRAREITS .

SR BRE: AMHENBEREAEMNEE, FENARK; BIA
FHMERALRAESHOTS EEZRBEAMAR; ZEERN
REBHE.

3.3 EV’s economic trend analysis
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Comparison between advanced gasoline/diesel cars and EVs,
analyse cost in life cycle.

Y

Assumptions: the overall cost for both cars are relatively fixed
and the difference is small; the premium cost on EVs are
mainly from batteries; maintenance costs are neglectable.
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4. Analysis Major Constraints Factors
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B 3.3 EV’s economic trend analysis

» Consider battery costs and electricity used in driving together

as fuel costs for EVs, compare fuel cost for both types of cars,
and analyse approaches to reach EV’s economical benefits.
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4. Analysis Major Constraints Factors
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B 3.3 EV’seconomic trend analysis
As battery energy density increases, battery capacity will increase from 16kWh in
2010 to 48 kWh in 2020 and 112 kWh in 2030, Electricity consumption in 100 km
will decrease from 18 kWh/100km in 2010 to 8 kWh/100km in 2030. High-
number-charging-cycle batteries will enter the market, life cycle charging times
will increase from 1000 in 2010 to 3800 in 2020. the above technical
advancements will bring down the battery costs and thus EV’s life cycle costs.
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4. Analysis Major Constraints Factors
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B 3.3 EV’s economical trend analysis

The rise in gasoline price will bring up fuel costs for gasoline
cars. However technology advancement decreases gasoline
consumption from 5L/100km in 2010 to 3L/100km in 2020 and
2L/100km in 2030. The life cycle fuel costs for advanced
gasoline cars are decreasing.
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4. Analysis Major Constraints Factors
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B 3.3 EV’'s economic trend analysis
Cost changing characteristics:

»  Fuel costs for both gasoline cars and EVs are decreasing. The
decreasing speed for EVs (7.4%) are much faster than advanced
gasoline cars (0.9%).

» Inalong period of time (before 2020), life cycle fuel costs for EVs will
be higher than advanced gasoline cars. The economical benefits for
EVs will embody in around 2020.
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4. Analysis Major Constraints Factors
B 3.3 HEREINEFEER SR
AR AT R4
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2B pRERARAXIEE T, MRABIREZFEMND
BRFNTEHEE.
B 3.3 EVs Economic Trend Analysis
»  With improvements on VRO (uan/car)
the number of battery recharging 500000
times, EV’s life cycle (500,000 km) 100000 \\ — s
] . 300000 =DV RIH & A
costs are substantially lower. This 200000 _ﬁl”m”‘i‘ﬂ'ii
SRR
strongly enhances EV’s economical WOUOE ‘ §
benefits and market competitiveness. e e e
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5. Research Technology Roadmap
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Target under China’s low carbon scenario

»  China’s EV target is based on China’s Low Carbon Development
Scenario. According to the target, China’s EV sales will account for
20% of global market in 2020, and rise to 28% in 2030.
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5. Research Technology Roadmap
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To be confirmed.
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6. Suggesting Policy Roadmap
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To be confirmed.
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