lEJ&SE;chﬁ':?EER%gN CENTER % %ﬁ $ﬁﬁé

§ TRMERRFEES  Clean Vehicles Consortium

EVs in China: Technology pathway,
Market progress & Incentive policy

OUYANG, Minggao
WANG, Hewu

Tsinghua University
CERC-CVC

Aug 18, 2014



QOutline of Chinese NEV Milestones

Electric Vehicle is China
Auto industry from Big
to Advance pathway.
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Chinese EV Technolo?y R&D during the
10t-11t% 5-year plans(2000-2010)
The “3-vertical and 3-horizontal” technical layout
RBCY HEV BEY
e

Policies, Standards (for demonstration)

Vehicle Calibfation \ehicle calibration \ehicle calibration
and matching and matching and matching

FC Engine and IC Engine and B
Transmission Transmission Transmission

Vehicle Contral system
1] 1]

Driving Motor system
1] 1]

Power Battery system




Layout of 12t 5-year plan on electric vehicle

| A

Battery(power battery and fuel cell)

motor(motor/engine system)

Control(electronic control of EV)

Siral,

e !

=
 Testing and assessment

Infrastructure \

Continue to promote R&D in key technologies of battery/motor/controls and the system integration
technologies of HEV/EV/FCEYV, especially the next generation of powertrain electrification
technoloav



12™ 5.year plan on electric driving
technology transition

large City Bus
EV/RHEY

Passenger cal
_EVIRHEV

Small Miere EV

e (Short range))
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NEV Fleet in the stock

160,000

! From 2009 to 2013, the NEV
fleet doubled per year,
more than 110thousand in
the end of last year.

! In this year, the monthly
production was about 8000,

! The total in-stock number
was 140 thousand in the 40,000
end of May 2104. 20,000

! The passenger car increased
faster than commercial
vehicles, with percent more
than 70%

143821

——Passenger new energy
cars
—— Commercial new energy

vehicles 110346
—Special electric vehicles

140,000

120,000

100,000

80,000

60,000

New energy vehicle number

0

] The estimated production was 90,000 to 120,000 this year and about 200,000 in 2015.
] The New demands of NEV deployment in 100 demonstration cities was 330,000 in 2014-15.
] The target of 500,000 NEV in stock (in 2015) was achievable.



EV annual production by type

2010 production 8000 special EV, 2011 production 13,000
332 !

2012 pr

special EV, 108

»

PHEV bus, 33

oduction 29,000 |'

PHEV bus,
1478

~

PHEV bus, O BEV bus, BEV bus, 1136 ___—
523
2013 production  special EV, 2014(half year) production, 46032
51,000 2029, 4% special EV,

HEV bus, 40, 2527, 5%
PHEV bus, 1%
.- 3909,8%
us,
1145, 2% BEV bus,
BEV bus, 2185, 5%
1672, 3%



NEV Bus production and market share

NEYV bus share in large bus (%)
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NEV car share in passenger car (%)

NEV car production and market share
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Progress on industrialization of PEV car

Jianghua iev Kangdi BEV BYD E6 BYD Qin(PHEV BAIC E150 F3DM Rower 550PHEV
m2010 w2011 m2012 m2013 w2014 (FZE4H)

6000
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1000

0

PHEV and BEV car production Cupto April 2014)



Progress on Micro BEV

ClStatistics from Municipal Commission Economy and information technology
of Shandong Province

® 2010: Production 29,700
® 2011: Production 77,200 *
® 2012: Production 128,088 :
® 2013: Production 171,537.

i

i

O Shandong is the major Micro BEV 4
maker province, which accounts : .

P 0

0
70% production. mg o0l 02 213

H The a_nnual production i_ncreased 6 Micro BEV production in Shandong Province
times in 4 years. (16,000 in 2009,

120,000 in 2013.



Passenger EV market comparison

25% -
@ E-Drive car market share in different countries
L")
= In 2014(half year),
E 20% - Japan: 20 %
= 22.3%(PHEV0.6%) R
g In 2013, USA :
5 5% . _ . 6.8%(PHEV1.3%)
b 207 #(PHEV0.6%)  cpina: 11.8%
' : 0.41%(PHEV0.2%)
S 10% | 7.33%(PHEV 1.3%) ’ ' Japan
= China:
O . 7.0%
= 0.22%(PHEV0.1%) HEVE. 2%
= 5%
o
= Europe 0.9%
ﬂ% N T T T T T T T Chl-r?g 1 l:Lll:l-la.‘EI T

1998 1999 20002001 20022003 2004 2005 2006 2007 2008 20092010 20112012

copyright: PCG-DAE-Tsinghua University » 2013
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NEVs Deployment and subsidies (phase | & Il)

11600
8800
4000
2560
2009 2010 2011 2012 2013

@ Involved in phase I EVSS for public procurement

Private @ Involved in phase I EVS3 for public and private pug

vehicles r‘ Cities involved in phase T EVI3E
30% {? Eegions involved in phase T EV3S

Bus Rent vehicle
18% 8%
Government

vehicle 11%



Subsides in Phase | & Il for different vehicles

Phase 12

Phase 11

Target market

Public Private °

Public and private

Subsidy duration

2009-2012

2010-2012

2013-2015

Subsidy scope HEV, PHEV, BEV, FCEV ~ PHEV, BEV PHEV, BEV, FCEV
Subsidy standard HEV PV Up to 50,000
Bus  Up to ¥420,000 (L>10)
PHEV PV  Upto¥50,000 ¥3,000/kWh f ¥35,000 (R>50)
Bus  Up to ¥420,000 (L>10) ¥250,000 (L>10)
BEV PV ¥0,000 ¥3,000/kWh ¢ ¥35,000 (80<R<150)
¥50,000 (150<R<250)
¥60,000 (R>250)
Bus  ¥500,000 (L>10) ¥300,000 (6<L<8)
¥400,000 (8<L<10)
¥500,000 (L>10) °
SPV ¥2000/kWh "
FCEV PV 50,000 ¥00,000
Bus  ¥600,000 (L>10) ¥500,000

Phase-out mechanism

Not mentioned

Mentioned but not specified

5% reduction in 2014

10% reduction in 2015 ¢

Pilot cities

25 cities ° 6 cities

40 cities and regions




Central subsidy for electric car(Phase | & I1)

.
300

-
g
S
o 250
oo
1
o =200 —
- —
S E150 S res T
o
= m O ® 35,000RMB
@ 100 =8 SAIC ROEWE E50
: = S [crenvacaev
£ 8 8
“ 50 &
=)
= i

0 10 20 30 40 50 60 70 80
Battery capacity (kWh)

(Phase | Battery capacity based 3,000RMB/kwh)

18



Central subsidy for electric bus

China NEV buses production

®BEV bus production

PHEV bus production

HEV bus production

3
1478 |
1926

2007 2008 2009 2010 2011 2012 2013 2014(Jun)

12000

-| 10000

-| 8000

-| 6000

3880 | 4000

2000

0

HEV market reduce to near

zero during phase Il

1) Subsidy reduced by about 20% in phase Il for FCV
2) HEV no subsidy and PHEV reduced by 40% in phase Il

3) More catalogue for BEVs
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Tax-free policy of EV

L L H)l a@

201459R18E20175 K
SN
st ( SMEsL) BSHINE

PRElRS 95&@9@

%

Purchase Tax
Free sept. 2014-Dec.2017
About 10% of the price
Both domestic & imported
Incl. BEV, PHEV, FCV

Owner Tax
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More aggressive policies

»Smaller step in subsidy decrease( revised Jan. 2014)

2013 subsid
y I IS% 2014 subsidy
110% Il 5%
L - 2015 subsidy

2014 subsidy

2015 subsidy

» Replacement ratio of official vehicle targets
»2014: >10%
Beijing-Tianjin-Hebei, Yangtze river & Pearl river deltas: >15%
»2015: >20%
»2016: >30%

»Charging pole & NEV ratio: >1:1
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China Association for Electric Vehicles
(100 Members)

Vision: Accelerating Electric
vehicle development and its
widespread deployment in China

Workflow

\ Exchange
\

Work Progress, Research Reports,

Activities, Reviews, Industry Trends ,etc.

b 4

Release Reports

Ask for Opinions

Internal Publication and \

CETWVAS
[ [ 1 Y

FASHAEE ke |

201

The Foundmg Conference

Annual .
Forum ChinaEV1CO
FEBSERAS

Mission: Opening platform
to boost cooperation from
government, academic,
industry, & stakeholder.




China Association for Electric VVehicles
(100 Members)

Government
(Including 10
Ministers)

Business
(Including Vehiclesjses
Energy, Etc.)

Academia
(Including 14
Academicians )




China Association for Electric VVehicles
(100 Members)

hE A ETASIRAT TS [

— R AE IR R AL IR T 5 8T AL B BT F

bE e ETALATEZHA

1. Economic/Environment/Energy Assessment of s @5&#?#}%}'&‘%4&&&1&3&%%4@

Electric Bus and its Deployment Business Models ——
2. Regulation/Standards/market for Micro EVs |
3. Acceptance/Penetration/Incentive for Private
Passenger Electric Cars(PHEV/BEV)

4.Review/Lessons/Innovation of EV Policies in Nationals and
Regionals

5.1ssues about Power Battery

6. Pathways Analysis of Energy Saving and New Energy Vehicles

7.Research of Electrify Transportation and Intellectualization in China

8.Survey and Analysis of the Status and Trend of EV Industry Both in China and Abroad
9. Relevant Issues about Charging Infrastructure
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CERC-CVC Funding Summary

DOE Funding: $2.5M/year for 5 years A
e Approx. 25 research project tasks; more than US-China Clean Energy Research
20 faculty and 20 graduate students at UM Collaboration on cutting-edge technology
and partner schools and national labs development of electric vehicle 2010.1-
2013.12
University + Industry Funding: >$2.5M/year for 5 Communication platform and basic
technology research for U.S.-China EV
years
2011.1-2014.6
e Additional research projects
e In-kind support for CERC-CVC test beds Energy and powertrain technologies
o . of low carbon vehicle researching
e  Support for center administration and collaboration between THU and ANL
collaboration 2011.10-2014.9

- Full time manager .
g Key technology joint research on

the next generation electric drive

) vehicle 2015---
Travel for consortium members to enhance

collboration with Chinese partners

*  Full-time consortium manager & administrative
support

26



CERC-CVC Thrust Areas

ééﬁc;\r/izr;ced 4. Lightweight
System Structures
2. Advanced 5 Vehicle-
Biofuels, Clean _ Grid
Combustion and - Integration
APU
6. Energy
Systems
3. Vehicle Analysis,
Electrification Technology

Roadmaps and
Policies

27



Consortium Qverview

l Academic & National Lab Partners
UNIVERSITY OF

@ U.S.
MICHIGAN

- . OAK . .
THEosTATEI Il.l.....m @ ﬁgggﬁal RIDGE Argonne6 ]bel

UNIVERSITY Tebattegy I_abﬂratories National Laboratory NATIONAL LABORATORY Joint Hi[1|':m‘l',f1}' Institute
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Consortium Overview

‘ Industrial Partners @ US.

&» o<reri DENSO EMTN

P HOND é/ - ’ E Aramco Services B
. Company

TOYOTA

onnectivity

usyeN POtevio JJ= SECTEK KeyPower

HqE &L
29



Focus of the next 18 months

Industrial Collaboration Through “Implementation

Projects” @

Diagnosis of electrified
DELPHI powertrain

3 F-150 power split

hybrid design
" Drivetrain lightweight
E-T.N structure simulation

Wireless charging

D E N S 0 prototype

@%* Battery management and
WANKANG GROUP ~ safety protection system

@ Micro EV light weight

iFifAATE structure design

Demonstration and evaluation
POtevio rrationand evatuat
M @ & % of electric vehicle charging and

infrastructure technologies
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2015 and beyond
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Conclusions

BNEV Technology dedicated in PEVs (PHEV\BEV\FCV)

qu[rket successful in public field, just startup in private
sector

M Incentive policies both in vehicle (domestic & imported)
& infrastructure

B CERC-CVC collaboration valuable for both governments

Vellnuic guico

ANL: In China, most of the New Energy Vehicle (NEV)
mgrket increase comes from passenger cars

ver, new energy car market share of total car sales 1s only 0.55% up to April 2014. Most of the

purchases were made by central or local governments fo be used as government vehicles or taxis.
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Thank you for your
attentions !



